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1. IInanupyemble pe3yabTaThbl 0CBOCHHUS Y4eOHOT0 mpeaMeTa « XUuMUsDH)
Ha yrjiy0JIeHHOM YPOBHE CpeHero o01ero o0pa3oBanusi

1.1. [lnanupyemble JHYHOCTHBIE Pe3yJbTAaThl OCBOEHHsI y4eOHOro mpeaMera «XuUMHsS» Ha
yriIy0JIeHHOM YPOBHE OTPa:KaloT c)OPMHUPOBAHHOCTb, B TOM YHCJI€ B YACTH:

1. Ilampuomuueckoeo gocnumarus

[IEHHOCTHOTO OTHOIICHUSI K OTCUECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAay4YHOMY
HACJICJMIO, TIOHMMaHHs 3HAYCHUSI HAYKW XUMHH B YXH3HH COBPEMEHHOI'O OOILIECTBA, CIIOCOOHOCTH
BJIAJICTh JOCTOBEPHOH HH(MOpMaIMeld O TEepeOBBIX JOCTHKCHUSX W OTKPBITHSIX MHPOBOH H
OTEYECTBEHHO! HAayKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHUSAX 00 YCTPONCTBE MHpa U OOIICCTRA,;
2. I'pasicoanckozo eocnumanus U HPABCMBEHHO20 BOCNUMAHUSL Oemell HA OCHO8e POCCULCKUX
MPAOUYUOHHBLX YeHHOCmel

MPEJCTaBICHUS O COLUMAIBHBIX HOPMax M TpaBWIAX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JEATEILHOCTH P BBIMOJHCHUU YUCOHBIX,
MIO03HABATEJBHBIX 33]]a4, BBITOJHEHUH SKCIIEPHUMEHTOB, CO3/IaHUM YYeOHBIX IPOCKTOB, CTPEMJICHUS K
B3aUMOIIOHMMAHHIO M B3aWMOIIOMOIIM B MPOIECCe 3TOW y4eOHOW AEATeNBHOCTH; T'OTOBHOCTH
OILICHUBATh CBOE MOBEJICHUE M MOCTYIKH CBOMX TOBApHIICH C MO3HMIIMU HPABCTBCHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS NOCJIEACTBUM IMOCTYIIKOB;

3. [lyxosHoe u npagcmeennoe 6ocnumanue oemetl Ha OCHO8e MPAOUYUOHHBIX YEHHOCMEN

4. B cghepe omHoweHuil 00yuaouuxcs K OKpYACaowemy Mupy, K 1CUeotl npupooe, Xy00xHcecmeeHHOl
Kyivmype (Dcmemuueckoe 60Cnumanue)

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMUMOCTh HAYKH,
TFOTOBHOCTh K HAy4YHO-TEXHHYECKOMY TBOPYECTBY, BIAJCHHE JOCTOBEPHOW HUH(oOpMalmeil o
NIEPEOBBIX JIOCTHKCHHUSAX U OTKPBITUSX MUPOBOU U

OTEYECTBEHHO! HAyKH, 3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa U OOIICCTRA,
— FOTOBHOCTb U CITOCOOHOCTB K 00pa30BaHUI0, B TOM YHCIIC CaMOOOPa30BaHMIO, HA MIPOTSKCHUH BCEi
KU3HH; CO3HATEIbHOE OTHOUICHWE K HENpPEphIBHOMY OOPa30BaHUIO KaK YCJIOBUIO YCIEHIHOM
npodeccHoHaIbHON U 00IIECTBEHHOH IS TEIBHOCTH;

— JKOJIOTUYECKas KyIbTypa, Oepe’KHOE OTHOIIIEHUE K POJAHOH 3eMite, MpUpOAHbIM OoraTcTBaM Poccun
¥ MHpa, TOHUMaHUE BIUSHHUS COLMAILHO-DKOHOMHUYECKHX MPOLECCOB Ha COCTOSHUE TMPUPOTHON H
COIMAJIBHOM CpeJibl, OTBETCTBEHHOCTH 3a COCTOSHHE NPHPOIHBIX PECYpCOB, YMEHHU M HaBBIKOB
Pa3yMHOTO MPUPOJIOTIONB30BAHUS, HETEPITUMOT'O OTHOIIICHHUS K ICHCTBUSM,

NPUHOCSIIUM BPE] SKOJIOTHU; TIPHOOPETEHHE OIBITA IKOJIOT0-HAIIPABICHHOM eI TEIIbHOCTH;

5. [lonynapuzayuu HayyHvlx 3HaHUuli cpeou oemeii (Llennocmu Hayuno2o no3HaHus)

MupoB033peHYECKUX MPEACTaBICHHH, COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKH U COCTABIISIOIINX OCHOBY JIJIsi HOHUMAaHUSI CYIIIHOCTH HAYYHON KapTHHBI MUPA; TIPEICTaBICHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C IPUPOIHON CPEIOoi,
0 POJIK TpeaMeTa B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HANPABJICHHBIX Ha TOJYYCHHE HOBBIX 3HAHUHA IO MPEIAMETY,
HEOOXOIMMBIX JUIsl 00BSICHEHHsI HAaOJII0JTaeMBIX MTPOIIECCOB U SIBJICHUIA;

MO3HABATEIbHOW M MHGOPMAIMOHHON KYJIbTYphl, B TOM YHCJIEC HABBIKOB CaMOCTOSTEIbHOM
paboTHI C y4eOHBIMH TEKCTAMH, CIIPABOYHOM JTUTEPATYPOH, TOCTYITHBIMH TEXHHYECKHMH CPECTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeca K OOYYEeHWIO W TO3HAHUIO, JIF0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, UCCIIEAOBATEILCKON AEITETHPHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH H
YPOBHS 00y4eHHS B TaTbHEHIIIEM;

6. Qusuueckozo éocnumanus u oOpMupo8aHus Kyiomypuvl 300p06bs

OCO3HaHUsI [ICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KHU3HU, OCO3HAHUS MOCIEACTBUIA Y HETPUSTHUS BPSIHBIX PUBBIYEK, HEOOXOIHMMOCTH
coOrofieHHsl TpaBuil 0€30IaCHOCTH B OBITY M peaibHON KU3HU;

7. Tpyoosoeo socnumanus u npogheccuoHaIbHO20 CAMOONpedeeHUs

KOMMYHHUKATHBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YUeOHOUCCIIETOBATEIBCKOM,
TBOPUYECKOM W JPYrHX BUJAX JESATEIBHOCTH; MHTEpECa K MPAKTHYECKOMY M3YUYCHHIO Mpodeccuil u
Tpy/Aa pa3IindHOTrO POja, B TOM YHUCIIE HA OCHOBE NMPUMEHEHUS TPEAMETHBIX 3HAHWH, OCO3HAHHOTO



BbIOOpa MHAMBUIYATbHOMN TPAEKTOPUH MTPOAOIKEHHUS 00pa30BaHMs C yUETOM IMYHOCTHBIX HHTEPECOB
Y CITIOCOOHOCTH K TIPEAMETY, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
8. Jkonoeuueckoeo socnumanus

HKOJIOTUYECKHU 11€J€CO00Pa3HOTO OTHOIIEHHS K MPHPOJIE KaK MCTOYHUKY KH3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHMMAaHUS IIEHHOCTU 3JI0pOBOro M 0Oe3omacHOro obpasa XKHU3HH,
OTBETCTBEHHOTO OTHOUICHUSI K COOCTBEHHOMY (PH3NUYECKOMY U TICUXHUECKOMY 3710POBBIO, OCO3HAHUS
LIEHHOCTH COOJIIOZCHUs MpaBUJl O€30MacCHOrO IMOBEAEHUS IpHU paboTe C BEIEeCTBAMM, a TAKXKE B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CIOCOOHOCTH IPUMEHSTh 3HaHHUS, [10JIy4aeMble IIPU U3Y4YEHUH IPEIMETa, AJIs pelleH s 3a1ad,
CBSA3aHHBIX C OKpPYXKAlOLIEH CPENOM, IOBBILICHHUS YPOBHS JKOJOTMYECKOW KYJIbTYpPbl, OCO3HAHUS
1J100aIbHOTO XapakTepa 3KOJOIMUECKUX IPOoOIeM U MyTel UX peleHus IOCPEeICTBOM IPeaAMETa;

9KOJIOTMYECKOTO MBILIUIEHUS, YMEHUS PYKOBOACTBOBATbCSA UM B II03HABaTEJIbHOM,
KOMMYHHMKAaTUBHOW U COLIMAJIbHON ITPAKTHKE.

1.2. Iliianupyemble MeTanpeAMeTHbIE Pe3yJIbTaThl OCBOCHHS Y4eOHOro npeamMera « XMMHD> Ha
yriy0JieHHOM ypOBHe

[Tnanupyemble MeTanpeIMeTHbIE PE3Y/IbTaThl B paMKaX OCBOCHHUs Y4eOHOIo mpeaMera «XUMHUs» Ha
yriayOJIeHHOM YPOBHE MPEACTaBICHBI TPEMS IPyIIIaMU YHUBEPCAIbHBIX yueOHbIX aericTBuil (YVY ).
1. PeryisiTHBHBIC yHUBEpPCAIbHbIE Yy4eOHbIC JCHCTBHA

BoinyckHUK HayuuTCS:

— CaMOCTOSITEJIbHO ONpEeAEsATh LM, CTaBUTh U (QOpPMYJIUpOBaTh COOCTBEHHbIE 33/Ja4d B
00pa30BaTeNbHOMN 1€ATENbHOCTH U JKU3HEHHBIX CUTYaIUsX;

— OILICHMBATh PECYPChl, B TOM YHUCIIE BpeMs U Jpyrue HeMaTepuallbHble pecypchl, HEOOXOAUMBIE IS
JIOCTUKEHUS MIOCTaBICHHOMN paHee 1eNu;

— COIOCTAaBJIATh UMEIOIINECS BO3MOXKHOCTU ¥ HEOOXOAMMBIE JUIs JOCTHKEHHSI LIEJIH PECYPCHI;

— OpraHu30BbIBaTh 3()(PEKTUBHBINA MOUCK PECYpPCOB, HEOOXOAUMBIX JJISl JJOCTHKEHHS TIOCTaBICHHON
LENIH;

— ONPEAEIISITh HECKOIBKO MyTEN TOCTUKEHUS ITOCTABIICHHOMN LENH;

— BbIOMpaTh ONTHMAJBHBI MyTh JOCTHXKEHMS LEIH C Y4eToM 3((PEeKTHMBHOCTH pacxoJI0BaHHUs
PECypCOB U OCHOBBIBAsICh HAa COOOPAKEHUSIX ITUKH U MOPAJIH;

— 3a/1aBaTh IapaMeTpbl U KPUTEPUH, 10 KOTOPBIM MOKHO OIPENEIUTH, YTO LENNb JOCTUTHYTA;

— CONOCTABJIATh MOJYYEHHBIN pe3ybTaT JEATEIBHOCTH C IOCTABJIEHHOM 3apaHee 1eblo;

— OLICHMBATH MOCIEACTBUS JOCTH)KEHUS TIOCTaBIEHHON LI€IH B JAEATEIbHOCTH, COOCTBEHHOM KU3HU
Y ’KU3HH OKPYKAIOIINX JIFOJIEH.

2. Ilo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC 1eHCTBHUS

BolnyckHUK HAayuuTCS:

— KPUTHYECKH OLIEHWBATh U HHTEPIPETUPOBATh HHPOPMALIHIO C PA3HBIX MO3ULIHIA;

— pacno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNs B MH()OPMALIMOHHBIX UCTOUHUKAX;

— HUCIOJIb30BaTh Pa3JIMYHbIE MOJEIBbHO-CXEMATUUECKNE CPEACTBA I IIPEICTABJICHUS BBISIBICHHBIX
B MH(OPMALIMOHHBIX UCTOUHUKAX MPOTHUBOPEUUIA;

— OCYILIECTBIISATh pPa3BEPHYTHIN HH(POPMAIIMOHHBIA TOUCK U CTaBUTh HA €r0 OCHOBE HOBbIE (ydeOHbIE
Y TIO3HaBaTeIbHbIE) 3a/1a4H;

— UCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI PEeLICHHS 3a/1a4;

— TPUBOJUTH KPUTHUECKHE ApryMEHThl KaK B OTHOLIEHMH COOCTBEHHOTO CYXJIEHHS, TaK U B
OTHOUIEHUHU JIEUCTBUN U CYXKIECHHUMN APYroro;

— aHaJM3UPOBAThH U MPEe0OPa30BLIBATh MPOOIEMHO-IIPOTUBOPEUNBBIE CUTYALINN;

— BBIXOJUTh 32 pPaMKU Y4eOHOTO TpeAMeTa M OCYUIECTBIATH IEJICHANPABICHHBIN MOUCK
BO3MOXXHOCTH IIMPOKOT0 IIEPEeHOCca CPEICTB U CIIOCOOOB JIEHCTBUS;

— BBICTpauBaTh MHAWBUIYAIbHYI0 OOpa30BaTENbHYIO TPAEKTOPHUIO, YUUTHIBAs OTPAaHUUYEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHbIE OTPAaHUYEHUS;

— MEHSATh U YAEP)KHUBAaTh pazHble MO3MIMU B MO3HABATEIbHOU JNEATENBHOCTH (OBITh YUEHUKOM U
yuuteneM; (HopMyIupoBaTh 00pa30BaTENIbHBIN 3allpOC U BBIIOJIHATH KOHCYJIbTAaTUBHBIE (YHKLIUU
CaMOCTOSITENIHO; CTaBUTh MNpoOjaeMy M paboTaTh HaJX €€ pPELICHHEM; YIPaBIATh COBMECTHOM
MIO3HABATEIBHOM JESTEIbHOCTIO U O JUUHATHCS).



3. KoMMyHHKaTHBHbIC YHUBepCaJIbHbIe y4eOHbIe 1eiiCTBHSA

BrInmyckHUK Hay4uTCA:

— OCYIIECTBIIATH JI€JI0BYI0 KOMMYHHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMU (KaK BHYTpHU
00pa3oBaTeIbHON OpraHU3aly, TaK U 3a ee MpeJlesIaMu);

— TIPU OCYILECTBJICHUH TPYNIIOBONH pabOTHI OBITH KaK PYKOBOIUTENEM, TaK M WICHOM MPOCKTHOU
KOMAaH/Ibl B Pa3HbIX POJIAX (F€HEPATOPOM UAEH, KPUTUKOM, UCIIOTHUTEIIEM, IPE3CHTYIOIIUM U T. 11.);
— PAa3sBEpHYTO, JOTMYHO U TOYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHMEM aJCKBATHBIX
(YCTHBIX M MUCBMEHHBIX) SI3BIKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH(IMKTOI€HHbIE CUTYaLlUU U IPEAOTBPALIATE KOHMIMKTHI 10 UX aKTUBHOH (ha3bl;
— KOOpAMHHMPOBATb W BBINOJHATH pabOTy B YCIOBUSAX BHPTYaJbHOIO B3aUMOAECHUCTBUS (WK
COYETaHUs PeaJIbHOr0 U BUPTYaJIbHOIO0);

— COTJIACOBBIBATH MTO3UIIMU YWIEHOB KOMaH/IbI B ITpoIiecce paboThl Hal OOLIMM MPOTyKTOM/pElICHUEM;
— MPEJCTaBIATh MYOJUYHO PE3yJIbTaThl UHAWBUAYAIBHOW M IPYNIIOBON NEATEIBbHOCTH, KaK Mepes
3HAKOMOMH, TaK U IEpe]l HE3HAKOMOU ayJUTOpUEH;

— noa0MpaTh NapTHEPOB JJI 1€10BOM KOMMYHHUKAIUH, UCXOAs U3 COOOpaKeHUH pe3yabTaTUBHOCTU
B3aUMOJICUCTBUS, a HE JINYHBIX CUMIIATHH;

— BOCIIPUHUMATh KPUTUUECKUE 3aMEUaHMsI KaK pecypc COOCTBEHHOT'O pa3BUTHS;

— TOYHO W eMKO (pOpMyTUpOBaTh Kak KPHUTUYECKHE, TaK M OAOOpPUTEIbHBIC 3aMEUaHHs B aJpec
JIpyrux JojAed B paMkKax JeJoBoi M oOpa3oBaTeIbHONM KOMMYHMKAlMW, H30eras Ipu 3TOM
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.

1.3. Iliianupyemble npeaMeTHbIC pe3yJbTaTbhl OCBOCHHS Y4eOHOro mpeamera «XHMHI» Ha
yriy0JieHHOM ypOBHe

B pe3ynbrate u3ydenus yueOHOro npeamera « XuMus» Ha ypoBHE CpeHero oouiero o0pa3oBaHus
BBIIIYCKHHUK HA YIJ1y0JIECHHOM YPOBHE HAYYMTCSH:

— pacKpbIBaTh Ha MPUMEPAX POJIb XUMHUHU B (POPMUPOBAHUN COBPEMEHHON HAYyYHOM KapTHUHBI MUpa U
B IPAKTHUYECKOH JEATEIbHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXK/y XUMHUEH U IPYTUMHU €CTECTBEHHBIMU
HayKaMH;

— COIOCTaBJISITh MCTOPUYECKHE BEXU Pa3BUTUS XUMHUHU C HUCTOPUYECKHUMH MEPUOJAMH Pa3BUTHUS
IIPOMBIIIJIEHHOCTH W HAyKH Ui INPOBEJIEHUS AaHANU3a COCTOSHMs, NyTEH pa3BUTUS HAyKH U
TEXHOJIOTHIA;

— AaHAIM3HMpOBaTh COCTaB, CTPOCHHE M CBOWCTBA BEILIECTB, NPHUMEHSAS IOJOXKEHUS OCHOBHBIX
XUMHYECKHX TEOPHH: XMMHMYECKOrO CTPOCHMsI OpraHuueckux coeauHeHuid A. M. bytieposa,
CTPOEHHS aTOMa, XUMUYECKOU CBSI3H, DJIEKTPOIUTHUECKOMN JUCCOLMALMN KUCIIOT, OCHOBAHHUM U COJIEH,
a TAaK)K€ YyCTaHABIMBATh IPUYMUHHO-CICJICTBEHHBIC CBA3M MEXAY CBOWCTBAMHM BELIECTBA U €rO
COCTaBOM U CTPOCHUEM;

— IPUMEHSATH PABWJIA CUCTEMATHYECKON MEXAYHAPOAHON HOMEHKIIATYPhI KaK CPEICTBA PA3ITUYCHUS
U UJICHTU(DUKALIMHU BEILECTB 10 UX COCTABY U CTPOCHUIO;

— COCTAaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (DOPMYJIbl HEOPraHMUECKUX U OPIraHUYECKUX BEIIECTB
Kak HocuTened HMHPOpPMAlMM O CTPOECHUHM BEILIECTBA, €ro CBONCTBAX M TNPHHAUICKHOCTH K
ONpPEETIEHHOMY KJIACCY COETMHEHUM;

— OOBSCHATh MPUPOAY M CHOCOOBI OOPa30BaHUS XUMHUECKOW CBS3M: KOBAJIECHTHOH (IOJSPHOM,
HETOJISIPHOM ), HOHHOM, METAITUYECKOM, BOJOPOTHOM C IENTBIO OMPEICIICHNUS XUMHUYECKON aKTUBHOCTH
BEILECTB;

— XapakTepu3oBaTh (PU3MUECKHE CBOMCTBA HEOPraHWYECKUX U OPraHWYecKUX BEIIECTB U
yCTaHaBJIMBATh 3aBUCUMOCTb (DU3MYECKHX CBOMCTB BELIECTB OT THIA KPUCTAIINYECKOMN PEIeTKH;

— XapakTepHU30BaTh 3aKOHOMEPHOCTH B HW3MEHEHUM XHMHYECKHX CBOWCTB INPOCTBHIX BEIIECTB,
BOJIOPOJHBIX COEAMHEHUH, BBICIIUX OKCUJOB U THIPOKCHUJIOB;

— MPUBOJIUTH MPUMEPHI XUMUYECKUX PEAKIINH, PACKPHIBAIOLINX XapaKTePHbIE XUMUYECKUE CBONCTBA
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M3YYEHHBIX KIJIACCOB C LENbI0 MX HACHTU(UKALUH U
00BsicHEeHUS 00J1aCTH IPUMEHEHUS;

— OIpeneisaTh MEXaHHW3M pEeakIMM B 3aBUCUMOCTH OT YCJIOBUH TNPOBEACHMSI PEAaKLUUU U
IIPOrHO3UPOBATh BO3MOKHOCTb IIPOTEKAHUS XUMUYECKHUX PEAKIIUI HA OCHOBE THUIIA XUMUYECKOHU CBA3U
Y aKTUBHOCTH PEAreHTOB;



— YCTaHaBJIMBATb 3aBUCHUMOCTH peaKHHOHHOﬁ CHOC06HOCTH OpTraHUYCCKUX COGI[I’IHCHHIZ oT
XapakTepa B3aMHOI0 BIIMSHUS aTOMOB B MOJIEKYJIaX C I1eJIbI0 IPOTHO3UPOBAHUS MPOAYKTOB PEaKIUH;
— YCTAHaBJIMBAaTb 3aBUCHUMOCTb CKOPOCTHU XUMHUYECKOU p€akun MU CMCHICHUA XHMHUYCCKOI'O
paBHOBECHsI OT Pa3IMYHBIX (DAKTOPOB C IIENBIO OMPEeNICHUs] ONTUMAIbHBIX YCIOBUN MPOTEKAHUS
XUMHYCCKUX ITPOLECCCOB,

— yCTaHaBIMBATh T€HETUYECKYIO CBA3b MEXKY KJIaCCAaMH HEOPraHMYECKUX M OPraHUYeCKHUX BEIIECTB
JJISL 00oCcHOBaHUSI HpHHHHHH&J’IBHOﬁ BO3MOJXHOCTHU MOJYYCHHUSA HCOPraHMYCCKUX U OPraHUYCCKUX
COEIMHEHUH 33JJaHHOT0 COCTaBa U CTPOCHUS;

— TOJ0OMpaTh peareHThbl, YCIOBUS U OMPENENATh MPOAYKTHI peakiui, MO3BOJIIOIIUX PEan30BaTh
nabopaTopHble W MPOMBIIIICHHBIE CIOCOOBI TMONYYCHHS] BaXHEUIIUX HEOPTaHMYECKUX U
OpraHUYECKUX BEIIECTB;

— ONpEIENITh XapaKTep CPEIbl B pe3yIbTaTe THIPOIN3a HEOPTaHUYECKUX U OPTaHUYECKUX BEIIIECTB
U TPUBOAMUTH MPUMEPHI T'HAPOJU3a BEIIECTB B IMOBCEJAHEBHOM >KU3HHM YeNIOBEKa, OMOJIOIMYECKHUX
0OMEHHBIX nmponeccax v NpOMBIINIIICHHOCTH,

—  TMPUBOAMTH  TNPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil B  MPUPOAE,
MMPOU3BOACTBCHHBIX MMPOHCCCAX U KU3HCACATCIBHOCTH OPraHu3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIB30BAHHE HEOPTaHMYECKUX M OPTraHMYECKUX BEIIECTB U HX
peaKkIuii B IPOMBIIIUICHHOCTH U OBITY;

— BBIMOJHATh XUMHUYECKUH SKCIEPUMEHT [0 PACIO3HABAHHMIO U TMOJTYYEHHIO HEOPTraHHYECKHUX U
OpraHN4Y€CKUX BCHICCTB, OTHOCAIIMUXCA K Ppa3jJM4YHbBIM KJlacCaM COGI{I/IHGHI/Iﬁ, B COOTBETCTBUU C
IpaBWJIaMd M TpueMamMu Oe30macHoi padoThl ¢ XMMHYECKMMM BEIIECTBAMH M J1a00paTOPHBIM
000pyI0BaHUEM;

— TPOBOAMUTH pacyeThl HA OCHOBE XHUMHUYECKUX (OpMYyN M ypaBHEHHUH peakiuil: HaXxOXICHHE
MOJICKYJISIPHOW (POPMYJIBI OPraHUYECKOrO BEMIECTBA IO €ro IUIOTHOCTH W MAacCCOBBIM JIOJSIM
3JIEMEHTOB, BXOJSIIMX B €0 COCTAB WU 10 MPOAYKTaM CrOpaHUs; pacueThl MacCOBOM 0JU (Macchl)
XUMHUYECKOTO COCTMHEHUS B CMECH;, pacdeThl MacChl (00beMa, KOJIMIECTBA BEIIESCTBA)

MPOJYKTOB PEaKIIMH, €CIIM OJJHO U3 BEIIECTB JaHO B M30OBITKE (MMEET MPUMECH); PACUEThl MacCOBOM
I 00BEMHON J0JIM BbIXOO4a MPOAYKTA pCaKIUH OT TCOPETUICCKU BO3MOKHOI'O, PaACUCThI TCIIJIOBOI'O
sddekra peakuu; pacyeTbl OOBEMHBIX OTHOIICHHWN Ta30B MPU XUMHUYECKHX PEaAKIIHSIX; pPacyeThl
Macchl (00beMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIM OJTHO U3 BEIIECTB

JAaHO B BUJIE pacTBOpA C ONpPeAeNIEHHOM MacCOBOM J0JIei pacCTBOPEHHOTO BEIECTBA;

— HCIOJIB30BAaTh MCETOJAbI HAYYHOI'O IIO3HAHMHA: aHAJIW3, CHUHTEC3, MOJACIMPOBAHUC XHMHUYCCKHX
MIPOIIECCOB U SIBICHUN MPH PElICHUU Y4eOHO-HCCIEeNOBATENbCKUX 3aad MO W3YYEHHIO CBOMCTB,
CII0CO0O0B TTOJIYYCHHUS U PACIIO3HABAHUS OPTAaHMYECKHUX BEIIECCTB;

— BIIQJIETh MpaBUIaMH 0€30MacHOT0 OOpaIeHHsI C JKUMHU, TOPIOYMMH U TOKCHYHBIMHU BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHH;

— OCYIIECTBIIATH MOUCK XUMHUECKON HH(OpPMALIUK 110 Ha3BaHUSIM, HACHTU(UKATOPAM, CTPYKTYPHBIM
dbopmysam BEIIECTB;

— KpUTUYECKH OIEHWBAaTh M HMHTEPHPETUPOBATH XMMUYECKYI0 HH(POPMAIUIO, COJAEPKAIIYIOCS B
COOOIIEHUSAX CPEICTB MacCOBOM MH(pOpMaInH, pecypcax MHTepHETa, HAYIHO-TIOMYIISIPHBIX CTaThIX C
TOYKH 3PEHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B ILIEJISX BBISABICHUS OMIMOOYHBIX CYKIECHUN U
(dbopMUpOBaHUS COOCTBEHHOM MTO3UIINH;

— HaXOJWUTh B3aUMOCBSI3U MEXKAY CTPYKTYpOd W (PyHKIMEW, MPUYUHON U CIENCTBUEM, TeOpued U
dakTaMu Npu aHaJIKM3€ MPOOJIEMHBIX CUTyalluii U OOOCHOBAaHUM NMPUHUMAEMbIX PEIICHUNH HAa OCHOBE
XUMHUYECKHUX 3HAHUM;

— TMPEACTaBIATh YT pelIeHUs TII00aJbHBIX MPOOJEM, CTOSIIMX Nepe]] YeIOBEYECTBOM, HU
MEPCIIEKTUBHBIX HAMPABICHUN pa3BUTHUS XUMHUYECKUX TEXHOJOTHH, B TOM YHCIE TEXHOJOTHI
COBPEMEHHBIX MaTEPHAJIOB C Pa3IMYHON (HYHKIIMOHATBHOCTHIO, BO30OHOBIISIEMBIX HICTOYHUKOB CHIPBS,
nepepaboTKU U YTUIIU3AIUU MPOMBIIUICHHBIX U OBITOBBIX OTXO/IOB.

BeinycKkHUK HA yriy0JIeHHOM YPOBHE IOJYYHT BO3MOKHOCTh HAYYHUThCH:

— (dopMynupoBaTh 1ENb UCCIIECIOBAHMS, BBIIBUTaTh U MPOBEPATH IKCIEPUMEHTATBHO THUIIOTE3BI O
XUMHYECKHX CBOMCTBaX BEIIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS, UX CIIOCOOHOCTH BCTyMNaTh B
XUMUYECKHUE PEaKLMK, O XapaKTepe U MPOAYKTaX PA3IMYHBIX XUMUUECKUX PEAKLIM;



— CaMOCTOSTCJIbHO TNIAHUPOBATH U ITPOBOAUTH XUMHUYICCKHUEC SKCIICPUMCHTHI C CO6JIIO,Z[€HI/IGM IpaBUJI
0e30macHoOi pabOTHI ¢ BEIIECTBAMH U JTAOOPATOPHBIM 000PYI0BAHUEM;

— HUHTCPHPCTUPOBATL JAaHHBIC O COCTAB€ W CTPOCHHUM BCHICCTB, IMOJTYYCHHBLIC C IIOMOIIBLIO
COBPEMEHHBIX (PH3UKO-XUMUYECKHX METOJIOB,;

— OIMCBHIBATh COCTOSIHHE DJJICKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXaHUYECKUX
NPEJICTaBICHUN O CTPOCHUH aToMa ik OOBSICHEHUS PE3yJIbTaTOB CIIEKTPAILHOTO aHAIIN3a BEILECTB;
— XapakTepu30BaTh POJb A30TOCOACPIKANIUX TETCPOIMKIMYECKUX COCTUHEHHH M HYKICHHOBBIX
KHCJIOT KaK BaKHEHIINX OMOJIOTMYECKH aKTUBHBIX BEUICCTB;

— TPOTHO3MPOBATH BO3MOXKHOCTH IIPOTEKAHUSI OKUCIUTEIBHO BOCCTAHOBHUTENBHBIX PEAKIIHIA,
JIC)KAIUX B OCHOBC NPUPOAHBIX U ITPOU3BOACTBCHHBIX IPOLCCCOB.

2. Coaep:xxanue y4deOHOro mpeaMera «XHMHS» HA YIJIy0JeHHOM YPOBHe CpeaHero o0Iero
oOpa3oBaHus

2.1. TeopeTuyecKue OCHOBbI XUMHMHU

2.1.1. CtpoeHue BemecTBa

ATOMHO-MOJIEKYJIADHOE Yy4yeHHMe. BemiectBa MOJEKYJISIPHOIO M HEMOJEKYISIPHOTO CTPOCHMS.
KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTAaB BellecTBa. MOJspHas U OTHOCUTENIbHAS MOJIEKYJIsIpHas
Macchl BemecTBa. MoJibHas T0JIsl B MAcCOBAst 1011 DJIEMEHTA B BEIIECTBE.

Crpoenne aroma. Hyxkmunel. W3otombl. Jledexkr wmaccbl. Tumbel paamoakTHBHOTO —pacraja.
TepmosinepHblil cuHTE3. OTKpPBITUE HOBBIX XUMHYECKHMX DJJIEMEHTOB. fnepHblie peakuuu. Tumsl
AJIEPHBIX peakUuid: fesneHne u cuHTe3. CKOpOoCTh peakiuu paguoakTUBHOIO pacnaja. IlpuMenenue
PaAMOHYKIINJIOB B MeIUIMHE. MeTo MedeHbIX aToMOB. IIpuMeHeHne paaroakTUBHBIX HYKIIHJIOB B
reoxpoHosioruu. CoBpeMeHHass MOJENb CTpOoeHHs aroma. KoprnycKylsspHO-BOJIHOBBIE CBOMCTBA
anekTtpoHa. IlpencraBienne o kBaHTOBOM MexaHuke. CootHomenue ne bpounnsa. I[lpuHnmn
HeonpeneneHHoctu ['eizenOepra. Ilonste o BonHOBOW (yHKuMu. KBaHTOBBIE uncia. ATOMHas
opbuTtane. Pacnipenenenue 31€eKTPOHOB 110 SHEPTETHUYECKUM YPOBHSIM B COOTBETCTBHH C IPUHILIUIIOM
HalMEHbIIEH »Hepruu, mnpaBuwioM XyHaa u npuHuunoM Ilaymu. OcoOeHHOCTH CTpOEHHS
SHEPreTUYeCKUX YpOBHEW aToMOB  d-aieMeHTOB.  ONEKTpOHHAas KOHGUTypauus  aToMa.
Knaccudukanuss XumMu4yeckux 3JeMeHTOB (s-, P-, d-, f-amemeHTHI). DeKTpOHHBIE KOHQHUTYpaIuH
HOJIOKHUTEIBHBIX M OTPULATENIbHBIX HMOHOB. OCHOBHOE M BO30Y)XICHHBIC COCTOSHHMS AaTOMOB.
Banenrtnsie snextponsl. llepuogmuecknii 3akoH. DOpMyJIMpOBKA 3aKOHA B CBETE COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOCHMM aTOMa. MHpOBO33pEHUECKOE M Hay4yHoe 3HadeHue llepmonmueckoro



3akoHa J[. 1. Menneneesa. Pannyc atoma. 3akoHOMEPHOCTH B U3BMEHEHUU CBOMCTB IPOCTHIX BEIIECTB,
BOJOPOJHBIX COEIMHEHWH, BBICIIMX OKCHJIOB M THJIPOKCHUIOB B IEepUoAaX M TIpynnax.
DIIEKTPOOTPULIATENHHOCTb.

XuMu4yeckasi CBsI3b. OJIEKTPOHHAs NPUPOJAa XMMHYECKOW CBA3U. BuHIbl XMMHYECKOW CBS3H.
KoBaseHTHas CBA3b U €€ XapaKTEPUCTUKU (PHEPTHS CBSI3U, IJIMHA CBSI3U, BAJIGHTHBIM yroJl, KpaTHOCTh
CBSI3H, MOJISIPHOCTD, MOJIApU3yeMocTh). KoBanieHTHas HemnouysgpHas ¥ HoJsipHas cBsizb. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MeXaHU3Mbl O0Opa30BaHMsI KOBAJICHTHOM TOJIApHON cCBsi3U. [‘eomerpus
MOJIEKYJIbl. J{MMOIBHBIM MOMEHT CBSI3U, AMIOJBHBIA MOMEHT MoOJeKyibl. oHHas cBa3b. OTianune
MEXy MOHHOM M KOBAJIEHTHOM CBsA3bI0. MeTamnueckas cBa3b. BogopoaHas cBsi3b U €€ BIMSHUE Ha
CBOMCTBA BelecTBa. MeXMOIEKYJSIpHbIE B3auMOAeUCTBUA. [oHATHE O CynIPaMOIIEKYyIIPHOU XUMHUH.
ArperatHble cocTosiHusi BemlecTtBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Kiaitnepona—
MenpeneeBa. 3akoH ABOraapo. 3akKoH 0OBEMHBIX OTHOIICHHU. OTHOCHUTENBbHASI TUIOTHOCTH Ta30B.
CpenHss MOJsIpHast Macca CMECH.

CrpoeHne TBepAbIX Tel: KPUCTAIUIMUECKHE W aMop¢HbIE BemecTBa. THIBI KPHUCTALTMYECKUX
pelIeTOK: aTOMHas, MOJIEKYJIsIpHasi, MOHHasA, MeTauindeckas. [loHsaTre 00 31IeMeHTapHOU siueike.
Pacuer uyucna mMOHOB, coaep)KalIMXcs B dJIeMEHTapHOU suelike. Monnsle paamycel. OmnpeneneHue
METAJJIMYECKOT0 paguyca. 3aBUCUMOCTh (PU3MUYECKUX CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKOM
pemerku. [Ipuunnabl MHOr0OOpasus BemiecTB. COBpeMEHHbBIE MPEICTABIECHUS O CTPOCHUU TBEPABIX,
KUJKUX U Ta3000pa3HbIX BEUIECTB.

JemoncTpanuu. 1. OGpa3iibl BEMIECTB MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. 2. Bo3ronka
noxaa. 3. Moaenu mosnekyi. 4. Kpucraminueckue pemerku.

2.1.2. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX pPeaKIuii

Kinaccnpukanusi XuMHYECKHUX PeaKIMil 110 pa3JuyHbIM NPU3HAKAM CpPaBHEHUS. |'OMOreHHbIE U
rereporeHHble peakuuu. Knaccuduxanus no 3Haky temioBoro s¢¢dexra. O0paTumbie U HEOOpaTUMBbIE
peakiuu. Katanutnyeckue U HeKaTaIUTUYECKUE peakuu. Peakiuu ¢ u3MeHeHneM u 6e3 u3MeHEeHus
CTENIEHHMOKHCIIEHHS 3JIEMEHTOB B COE/IUHEHUSX.

JHepreTuka XumMuuyeckux peaxkumii. TeraoBoit apPpexT xumudeckon peakiiuu. IHAOTEPMHUUECKUE U
’K30TEepMHUECKUE peakiuu. TepMoxuMmuyeckue ypaBHeHus. Temiora o0pa3oBaHus BelleCTBA. 3aKOH
I'ecca u cnenctBus U3 Hero. JHeprus cBsA3u. [ToHsTHE O BHYTpEeHHEN 3HEpruM U SHTaNbnuu. [lonsaTue
00 sHTponuu. Bropoii 3akoH TepmoanHamuku. @opmyna boiasimana. Oueprust ['1606ca u kpurepun
CaMOIIPOU3BOJIBHOCTH XMMHYECKON PEAaKIIUH.

Oo0patumbie peakuuu. Xumuueckoe paBHoBecue. Koncranta pasHoBecus. [Ipunmun Jle [larense.
PaBHOBECHBIE COCTOSIHMS: YCTOWYHMBOE, HEyCcTOoWuHBoe, Oe3paznuuHoe. CMeleHHe XHMHUYECKOTo
paBHOBECHS TOJ| JEHCTBUEM pa3JIMYHBIX (PAKTOPOB: KOHIIEHTPAIMM PEareHTOB WJIM MPOJYKTOB
peaxkuuu, 1aBIeHUs, TeMIeparypbl. Poib cMeleHnss paBHOBECHS B TEXHOJIOTHUECKUX MPOLIECCAX.
CxopocTh XMMHM4YECKHX peaKlHil, €€ 3aBUCHUMOCTb OT pa3IUYHbIX (AKTOPOB: MPUPOJIBI
pearupyromux BEUIECTB, KOHLEHTPAallUM pEarupyrollux BELIECTB, TEMIEPATypbl, HaJIH4YUA
KaTajau3aTopa, IUIOIIAJd IOBEPXHOCTH pEarupyroumx BemecTB. Peakuuu roMoreHHble U
TeTEpOreHHbIe. JJEMEHTapHble peakuuu. MexaHu3sm peakuuu. AKTHUBUPOBAaHHBIM KOMIUIEKC
(mepexoaHOE COCTOSIHHE). 3aKOH JAeWCTByomuX Macc. KOHCTaHTa CKOPOCTH peakluh, ee
pazMepHOocTh. CKOPOCTh peaklMM paJuoakTUBHOro pacnana. I[lepuon nonypacnazga. Ilpasuio Bant-
['opda. TlonsaTue 06 sHEpruM akTUBALMU M 00 DHEPreTUYECKOM Mpoduiie peakuuu. YpaBHEHHE
Appennyca. KaranuzaTopsl 1 KaTajnu3. DHEPIUs aKTUBALNU KaTaIU3UPYEMONH U HEKaTAJIM3UPyEMON
peakuuu. AKTHBHOCTh M CEJIEKTHBHOCTh KaTajau3aropa. ['OMOTEHHBIM W TeTepOreHHBbIA KaTajus.
['omoreHHBbIi KaTanau3 B ra3oBoil ¢asze. Katamutudyeckoe oKHCIEHHE YrapHOTO rasa B KOHBEpTepax
BBIXJIOTTHBIX T'a30B B aBTOMOOWIISIX. Posib KaTanu3aTopoB B IPUPO/IE U IPOMBIIIIEHHOM ITPOU3BO/JICTBE.
DepMeHTHI Kak OMOJIOTHUECKUE KaTaau3aTophl.

JeMoHcTpanuu. 1. DK30TEpMUYECKHME U SHAOTEPMUYECKHME XUMHUYECKHE peakuuu. 2. TeroBble
ABJICHUS TIPU PACTBOPEHUM CEPHOM KHCIOTHI U aMMHMAYHOM CEJNUTpPBI. 3. 3aBUCHUMOCTb CKOPOCTH
peakuu OT MPHUPOJbI BEUIECTB Ha MpPUMEpPE B3aUMOJEWUCTBUS PACTBOPOB PA3IUYHBIX KHUCIOT
OJIMHAKOBOM KOHIIGHTPALlMU C OJMHAKOBBIMHU KyCOUKaMM (TpaHyjJamMH) LHMHKA M OJMHAKOBBIX
KYCOYKOB pa3HbIX METayuIoB (MarHus, LHMHKa, >Kejle3a) C PacTBOPOM COJISHOM KHCIOTHL. 4.
B3aumMopeiicTBie pacTBOPOB CEPHOIM KHCIOTHI C pacTBOpaMU THOCYJIb(ara HATpPHUs pa3IMyHON
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OT TeMIEepPaTypBhI.
JlabopaTopHble onbIThl. 1. KaTanutuueckoe paszioxeHne nepokcuia BOA0poaa.

2.1.3. PacTBOpBI

Cnoco0bl BBIPaKeHHs] KOJUYECTBEHHOI0 COCTABA PacTBOPA: MaccoBas JAOJS PaCTBOPEHHOTO
BelllecTBA (MPOLIEHTHAsT KOHIIGHTpALKs), MOJIsIpHasi KOHIEHTpalus. TurpoBanue. PacTBopenue kak
buznko-xumuueckuit mpouecc. Kpucramnoruaparsi.

JMucnepcubie cucrembl. Kommoumueie pactBopel. McrtuHHbIe pacTtBOpbl. JlucmepcHas dasza u
nucriepcuodHas cpena. CycneH3uu U 3Myiabcud. 30u U renu. Onanecuennus. Dddexr Tunmamns.
Koarymsuus. Cennmentanus. Cusepesuc.

Peakuuu B pacrBopax 3jeKkTposuToB. KauecTBeHHbIE peakliuM Ha MOHBI B pacTtBope. KucioTHo-
OCHOBHBIC B3aUMOJICHCTBUS B pacTBopax. AmdorepHOCTh. MOHHOE MPOU3BEACHHUE BOJIBI.
Bonopoansriii mokazarens (pH) pactBopa. CuibHbIC U ciabble anekTpoiauThl. Pacuer pH pacTBopoB
CWJIBHBIX KHCIIOT U Tesioueii. KOHCTaHThI TucconuaIiu cladbix 3JeKTPOIUTOB. CBsI3b KOHCTAHTHI

U CTeNeHu auccouuanuu. 3akoH pasBeaeHus OctBanbaa. Peaknuu monHoro oOmena. Ilonmnbeie u
COKpallleHHbIC HOHHBIE YpaBHEHUs. [ uaponau3 coneir. ['uaponns no KaTHOHY, IO AHHOHY, M0 KAaTHOHY
U 10 aHHOHY. Peakuus cpeabl pacTBOPOB COJICH: KUCIOTHAs, LIeIOo4YHas W HeuTpayibHas. [lomaHbiii
HeoOpatuMblil ruaponu3. Ilomyuenue peakuumel TuIpoiau3a OCHOBHBIX cojeil. [lonstue o
nporoiauTuieckoil reopuun bpencrena— Jloypu. [lonarue o Teopun KUCIOT U ocHOBaHui JIptouca.
3HaueHue THIPOJIM3a B OWOJIOTMYECKUX OOMEHHBIX Tporeccax. [IpuMeHeHne Tuapoiu3a B
MIPOMBILUIEHHOCTU. PaBHOBecMe MeXAy HACBIIIEHHBIM pacTBOpOM M ocagkoM. [IpousBenenue
PacTBOPUMOCTH.

Hemoncrpanuu. 1. OnpeneneHue KUCIOTHOCTU CPelbl MPU MOMOIIM HHIUKATOPOB. 2. Dddekt
Tunpans. 3. OOpa3zoBaHue KOMIJIEKCHBIX COEIMHEHUI MEPEXOAHBIX METAILIOB.

JlabopaTopubie onbIThbl. 1. Peakiiuu monHoro o6mena. 2. CBoiCTBa KOJIJIOUJHBIX PAacTBOPOB. 3.
I'unponus coneil. 4. [lonydyeHue u cBOMCTBa KOMILJIEKCHBIX COETUHEHUIA.

2.1.4. OKHCIUTEJBHO-BOCCTAHOBHUTEIbHBbIE MNpouecchl OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun. TUMOKUCIUTETFHO-BOCCTAHOBUTENBHBIX peakiuii. OKHCIeHHWe U BOCCTAaHOBJICHHE.
OKuCIUTENN U BOCCTAHOBUTENH. METO/T AIEKTPOHHOTO U AJIEKTPOHHO-HOHHOTO Oananca. [loBenenue
BEIIIECTB B Cpenax ¢ pa3HbIM 3HaueHueM pH. [lepmanranat xamust Kak okucautesb. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B NPHUPOJIE, NMPOM3BOJCTBEHHBIX IMPOLECCAX U KU3HEAEITEIbHOCTH
OpraHU3MOB.

lanbBannmyeckuii d1eMeHT (Ha mpumepe snemeHTta JlaHwdnsg). XUMHUYECKHE HMCTOYHUKH TOKa!
raJbBaHUYECKHUE DJIEMEHTHI, aKKyMYJISITOPbl U TOIUTMBHBIE 3JIeMEHThl. DopmMa 3amucu XUMHUUYECKOTO
UCTOYHMKA TOKa. CTaHAApTHBIA BOJOPOJHBIN 31eKkTpoA. CTaHAAPTHBIN 3JIEKTPOAHBIA MOTEHIMAI
cuctembl. [loHATHE 00 AJIEKTPOABMKYILEH CHIIE PEaKIUH. DIEKTPOXUMUYECKUH psJl HAIPSKEHUN
(akTHBHOCTH) MeTauIoB  (psSlI  CTaHAAPTHBIX DIEKTPOJHBIX TOTEHIuanoB). HampaBienue
OKHCITUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIUM.

DJIEKTPOJIM3 PACIIAaBOB U BOJHBIX PACTBOPOB AJIEKTPOIUTOB (KUCIIOT, MIENOYe U colieit). 3aKOHBI
anekTponusza. IIpakTHueckoe  NpUMEHEHHE  BJEKTPOoJiu3a [ MOJY4YeHHsS  IIeJOYHBIX,
[IETOYHO3EMENBHBIX METAJUIOB U amtoMuHUsA. Koppo3us MeTassioB: CrOCOOBI 3aIlUThl METAIUIOB OT
KOppO3UH.

JemoHcTpanuu. B3auMoelicTBrue nepMaHranara Kaiaus ¢ cylb(QUTOM HaTpHUs B Pa3HBIX cpefax.

2.2. OCHOBBI HEOPrAaHMYECKON XMMHUH

2.2.1. Knaccudukanusi 1 HOMEHKJIATYPa HEOPraHUYECKUX COeTUHEeHUit

Baxneiimme ki1acchl HEOPraHMYECKUX BEUIECTB. DIIEMEHTHI METAJIIIBI M HEMETAJUTBl U UX TOJI0KCHHE
B Ilepuoagmueckoit cucreme. Krnaccupukanus u HOMEHKIATypa CIIOXKHBIX HEOPTAaHHYECKUX
COEMHEHUI: OKCHJOB, TMIPOKCHJOB, KUCIOT M coJied. ['eHeTnueckas CBs3b MEXIy Kiaccamu
HEOPTraHWYECKUX COeMMHEHHNH. MneHTudukanms HeopraHM4ecKux BEIecTB U MOHOB. KommiekcHbie
coenuHeHusi. CocTaB KOMIUJIEKCHOTO MOHA: KOMIUIEKcooOpa3oBaTelnb, Turanasl. KoopauHainoHnHoe
yucino. HomeHknaTypa KOMIIJIEKCHBIX COEJUHEHUI. 3HaYeHUE KOMIUIEKCHBIX coeinHeHul. [lonsaTue o
KOOPAMHALIMOHHON XUMUHU.

2.2.2. HemeTaJiibl



Bopopona. [Tonyuenue, pusndeckue 1 XUMUYECKHE CBOMCTBA (PEaKUU C METalIaMU M HEMEeTaJlIaMH,
BOCCTAHOBJICHHE OKCUIOB | coseil). ['mapunbl. TonIuBHbBIE 2JIEMEHTHI.

Ianorenpl. OOmas xapakTepucTHKa 3JIeMEHTOB rinaBHOM moxarpymmel VII rpynmel. ®usnueckue
CBOMCTBA MPOCTBIX BEIIECTB. 3aKOHOMEPHOCTH U3MEHEHHS OKUCIUTEIIBHOM aKTUBHOCTH T'aJIOTCHOB B
COOTBETCTBUM C UX IOJIOKEHHEM B nepuoauudeckoi tadnuue. [1opsiiok BBITECHEHUS TaJIOTEHOB U3
pPacTBOPOB TaJIOTEHUIOB. XJIOp — IOJIyY€HHE B IPOMBIIUIEHHOCTH M J1a00OpaTOpUU, pEeaklUH C
METAJUIaMH U HeMeTaulamMu. B3aumopencTBue xjopa ¢ BOJOM M pacTtBopamu Iuenodeit. Llenmnoun
MEXaHU3M peakUuH B3aUMOAEHUCTBUS Xjopa ¢ BogopojoM. OOe33apakxuBaHUE NUTHEBOW BOJIBI
XJIOpOM. XpaHEHHE U TPaHCIOPTHPOBKA Xjopa. KucioponHbele coequHeHHs XJopa. ['Mnoxiopursl,
XJIOpAThl U MEPXJOpaThl KaK TUIHYHBIE oKuciauTenu. OcoOeHHOCTH XuMuH (Topa, OpoMa U Hona.
KauectBeHHass peakuus Ha wuoA. l'amoreHoBonoponbl —  IOJIyYEHUE, KHUCIOTHBIE U
BOCCTaHOBUTEJIbHBIE CBOMCTBA. XJIOPOBOAOPO. ['anoreHoBogOpogHbIE KUCIOTHI U UX coiu. ComsHas
KHCIIOTa U ee coiu. KauecTBEeHHBIE peakUUu Ha TajJoreHuA-HOoHbl. [IpuMEHEHHE raJloreHOB M HX
BAKHEUILNX COCIIUHECHUMN.

DyieMeHTBI MOATPYNNbI Kucjaopoaa. O0mas xapakTeprucTuKa 3JEMEHTOB TJIaBHOW moarpymmbsl VI
rpymbl. Pu3ndeckue cBOMCTBA MPOCTHIX BemecTB. O30H KaK aJUIOTPOITHAS MOIU(UKAIUS KACIOPO/Ia.
[Tosryuenue o3oHa. O3oHatopsl. O30H Kak okuciuTenb. [lo3uTHBHAs M HeEraTuBHas POjb O30HA B
OKpyXarolien cpene. BzaumopeiicrBue o30Ha ¢ aikeHamu. CpaBHEHHE CBOMCTB 030HA M KUCIOPOJA.
Boxa u mepokcua BoAOpoJa Kak BOJOPOAHBIE COECOUHEHMS KUCIOPOJAa — CPAaBHEHHE CBOMCTB.
[lepokcun BOIOpOAa KaK OKUCIUTENb M BoccTaHoBUTENb. [lepokcuabl meramioB. [lonstue 06
opranuueckux nepokcugax. Cepa. Amnorponus cepbl. PU3NYECKUE U XUMUYECKHE CBOMCTBA CEPBI
(B3auMoJielicTBUE C MeTaJlJIaMH, KHUCJIOPOJOM, BOJOPOJOM, pacTBOpaMH Ilejouei, KHUCIOTaMu-
OoKHMCcIuTeNnsIMH). B3aumozeiictBue cepsl ¢ cylb(hUTOM HaTpHs ¢ 00pa3oBaHUEM THOCYJIb(aTa

Hatpusi. CepoBOIOpO — TMOJyYeHHE, KUCIOTHBIE W BOCCTAHOBUTENbHBIE CBOMCTBA. Cymbhuabl.
Hucynegan. [Tonstue o nonucynbpunax. CepHUCTBIN ra3 Kak KUCIOTHBIA oKcHJl. OKUCIUTENbHbIE U
BOCCTaHOBUTEJIbHbBIE CBOMCTBA CEPHUCTOrO Ta3a. [loiaydyeHune cepHUCTOro ra3a B IPOMBIIIJIEHHOCTH U
nabopatopuu. CepHuctass kucinora u ee conu. CepHblii anruapua. CepHas kuciora. CBoiicTBa
KOHIEHTPUPOBAHHON M pa30aBIeHHON cepHOW KHUCIOThI. [leficTBHE KOHIIEHTPUPOBAHHOW CEpHOI
KHUCJIOTBl Ha caxap, METajulbl, HeMeTaulbl, cylbpuasl. Tepmuueckas yCTOWYMBOCTH CYIb(ATOB.
Kpucrannoruapatsl cynbharoB MeTtauioB. KauecTBeHHast peakiiys Ha CEpHYIO KUCIIOTY U €€ COJH.
DJieMeHThI MOATrpynnbI a3ora. O0I1as XapaKTepUCTUKA HIEMEHTOB TJIaBHOM MOATPYNIBI V IPYIIIBL.
®uznyeckue CBOMCTBA MPOCTHIX BemIeCTB. A30T U ero coeauHeHus. CTpoeHue MOJIEKYNbl a30Ta.
dusnyeckue 1 XuMHUECKUe CBOMCTBaA a30Ta. [lomyueHne a3oTa B MPOMBIIIJIEHHOCTH U J1abOpaToOpuu.
Hutpunpl. AMMuak — ero noiyiyueHue, pU3ndeckue U XuMU4eckre cBoicTBa. OCHOBHBIE CBOMCTBA
BOJIHBIX PACTBOPOB aMMHaKa. AMMHAaK KaKk BOCCTaHOBUTEINb. B3aumoelicTBue aMMHaka ¢ akTUBHBIMHU
MeTtaimamMu. Amuja Hatpus, ero cpoiictBa. Comu ammoHus. IloBeneHue coneil aMMOHUS TIpH
HarpeBanuu. KauecTBeHHas peakius Ha MOH aMMoOHHUA. [Ipumenenne ammuaka. OKcHIBl a30Ta, UX
nosyueHue u cpoiictea. Oxcua azota (I). Oxucnenue oxcuaa azora (Il) kucnopogom. JJumepusanus
okcuna azora (IV). Azotucras kuciora u ee cond. HUTpUTHI Kak OKHCIUTEIN M BOCCTAHOBUTEIH.
A3oTHas kuciaoTa — (U3MYECKHEe U XMMHYECKHE CBOMCTBa, MOJydeHHe. A30THas KHUCIOTa Kak
OKHCITUTENb (OTHOIIEHHE Aa30THOM KHUCIIOTHI K MeTajylaM M HeMeTajulaM). 3aBHCHMOCTh HPOAYKTa
BOCCTAHOBJIEHHSI a30THOM KHCJIOTBHI OT aKTUBHOCTH MeTajlla U KOHUEHTpaluuu Kuciotel. [loHsTHE O
KaTHOHE HUTPOHMUA. OCcOOEHHOCTh B3aMMOJEHCTBHUS MarHusl U MapraHia ¢ pa30aBIEHHOW a30THOM
kucioTo. HutpaTel, ux ¢usnueckue W XUMHYECKHE CBOWCTBA (OKUCIUTEIBHBIE CBOWCTBA H
TEpMUYECKas yCTOMYMBOCTE), TPUMEHEHHE.

®dochop u ero coequHeHus. Amtorponus dochopa. Pusznueckue croiictBa pochopa. Xumuyeckue
cBoiicTBa (ochopa (peakuuu ¢ KUCIOPOJOM, raJloreHaMH, METaJUlaMH, CIIOKHBIMU BeIeCTBAMU-
okucnuTensamMu, menodamu). [lonmydenne u npumenenne docdopa. Xmopuasl gocdopa. dochuH.
®ocounsl. Pochopueiii anruapua. OprodochopHas u MetaochopHast KUCIOTBI MU HUX COJIH.
KauectBennast peakuuss Ha optodocdatsl. Paznoxxenue oprodocdhopnoit kucinorsl. IIpumenenue
dochopHoii kuCIOTHI M ee coneld. buomornueckas ponb ¢ocdaros. IupodochopHas kucnora u
nupodocdater. Oxcuna hochopa (III), hochopucras kucnora u ee conu. PochopHOBATHCTASI KUCIOTA
U €€ COJIU.



Hoarpynna yriaepoaa.

OO0mass xapakTepuCTUKa DSJIEMEHTOB TJiaBHOW moarpymmsl [V rpynmel. Yriepon. AIOTpomus
yraeposia. CpaBHEHUE CTPOCHHS U CBOMCTB rpaduta u anmaza. OymiepeH kak HOBast MOJICKYJIIpHas
dopma yriaepona. Yroib: XMMHYECKHE CBOICTBa, MONYy4YeHHE M TNpuMeHeHue yris. KapOounsl.
[Muaponm3 kapbuma kamplus U Kapouaa amroMuans. KapOuasl mepexoHbIX METaIOB (3keme3a, XpoMa
U Jp.) KaKk CBEpXMpouHble Marepuaibl. CHHTE3-Ta3 KaKk OCHOBA COBPEMEHHOW MPOMBIIIICHHOCTH.
Okcuapl yraeposa. DNEKTPOHHOE CTPOEHUE MOJIEKYJbl YrapHOIo rasa. YTOJb U YrapHbIM ra3 Kak
BOCCTaHOBUTENH. Peakiust yrapHoro ra3a cpaciiaBamu menoueit. Cunrtes popmuaroB. ObpazoBaHue
YTapHOTO raza MpH HEMOJIHOM CTOpaHuu yris. bruomornueckoe nelictBue yrapHoro rasa. [lomydenue
Y IPUMEHEHHUE yrapHoro rasa.

VYriekucaslid ra3: moJydeHne, XUMUUECKHEe CBOMCTBA (B3aMMOJICHCTBHE YTIEKHUCIOTO Ta3a ¢ BOJOM,
[IeI04aMu, MarHieM, MePOKCUAAMH METAIIOB). DIEKTPOHHOE CTPOSHHUE YIIIEKUCIIOTO ra3a. Y roabHas
KHCJIOTa U ee cor. KapOoHAaThl U THAPOKApOOHATHI: MX TMOBEICHHE TP HarpeBaHuu. KauecTBeHHas
peakiusi Ha kKapOoHaT-uoH. HaxokneHue xapOOHATOB MarHus W KaiblMsl B MPUPOIE: KOPAILIIBI,
JKEMYYT, U3BECTHSIKH (M3BECTKOBBIE TOPBI, KAPCTOBBIE TIEMIEPHI, CTAIAKTUTHI U CTAJTarMUTHI ).
Kpemunii. ®uznyeckne 1 XuMHUYECKHUE CBOMCTBA KpeMHUs. Peakuuu ¢ yriem, KUCIOPOIOM, XJIOPOM,
MarHMeM, pacTBOpaMu IIeNovel, cepoBojoporoM. CuiaH — BOJOPOAHOE COEIUHEHUE KPEMHUS.
Cumnuugst. [Tomyuenne u npumenenne kpemuus. Okeun kpemuus (IV), ero crpoenue, pusndeckue u



XUMHYECKHE CBOWCTBA, 3HAUYEHUE B NPUPOJE U NpuUMeHeHHe. KpeMHHEBbIE KHCIOTHI U HUX COJIH.
I'maponus cunmkatoB. CHIIMKAaTHBIE MUHEPAJIbl — OCHOBA 36MHOM KOPBI. AJTFOMOCHJIMKATHI.

Bop. Oxcun 6opa. bopnas kucnora u ee conu. bypa. Bogopoansie coenunenust 6opa — OGopaHsbl.
[Ipumenenue coequHeHUH Oopa.

Baaropoansie (MHepTHBIe) ra3pl. OOmas xapakTepUCTHKA 3JIEMEHTOB riaBHOW moarpynnsl VIII
rpynnbl. OCOOEHHOCTH XUMHUUYECKUX CBOUCTB. [IprMenenue 061aropoaHbIx ra3os.

Hemoncrpanuu. 1. 'openue Bogopoaa. 2. [lomyyenue xmaopa (onsIT B mpodupke). 3. OKHUCIUTENTbHbIE
CBOMCTBa pactBopa rumnoxyoputra Hatpus. 4. OnbITel ¢ OpomHONM Boaou. 5. [lnmaBneHue ceprel. 6.
I'openue cepsl B kuciopozae. 7. BzaumoneiictBue xene3a ¢ cepoi. 8. I'openue cepoBomopona. 9.
Ocaxnenue cynphunos. 10. CBoiicTBa cepuuctoro rasza. 11. J[elicTBue KOHIICHTPUPOBAHHON CEPHOI
KHUCJIOTBI HA Me/lb U caxaposy. 12. PactBopenune ammuaka B Bojie. 13. OCHOBHbBIE CBOMCTBa pacTBOpa
ammuaka. 14. Karamutuyeckoe okucienne ammuaka. 15. Ilomyuenuwe okcupma azorta (II) u ero
OKHCJIeHHE Ha Bo3nyxe. 16. JleiicTBue a30THOM KHCIIOTHI HAa Menb. 17. ['openue docdopa B Kuciopoe.
18. IlpeBpamenue kpacHoro ¢ochopa B Oenbiii U ero cBeueHue B TemMHoTre. 19. B3ammoneiicTue
dbocdoproro anruapuaa ¢ Bogou. 20. O6pasubl rpadura, anmasa, kpeMuus. 21. ['opeHue yrapHoro
raza. 22. TyiieHue miaMeHu yrileKUCIbIM ra3om. 23. Pasnoxenue Mmpamopa.

Jla6opaTopusie onbIThI. 1. [Tonydyenue xyopa v U3yueHue ero CBOMUCTB.

2. CoiicTBa xJjopcoaepkanmx otoenuBareneii. 3. CpoiicTBa Opoma, noja u ux cojuei. 4. Mzyuenue
CBOICTB CEpHOM KUCIIOTHI U ee cojieil. 5. M3yuenue cBOWCTB BOJHOTO pacTBopa aMMuaka. 6. CBoicTBa
coseil ammoHus. 7. KauecTBeHHast peakuus Ha kapOoHaT-uoH. 8. McmbplTaHue pacTBopa CHUIIMKaTa
HaTpUs UHAUKATOpOM. 9. O3HaKoMIIeHHE ¢ 00pa3liaMy IPUPOIHBIX CHIIUKATOB.

2.2.3. MeTasiibl

O0mmii  o030p »djeMeHTOB —  MeTa/LuioB. (CBoMCTBa  MNPOCTHIX  BEIECTB-METAJIOB.
DNEKTPOXUMHUYECKUH PsII HANpsSOKEHUM MeTaioB. MeTajuiMueckue KpUCTAIUIMUYECKUE PELIETKU.
CnnaBel. XapakTepucTuKa Haubosee U3BECTHBIX cIlIaBoB. [lonydyeHne u npruMeHeHne MeTaJioB.
Ile0unble MeTaIbI. O011as XapaKTEpUCTHKA FIEMEHTOB INIaBHOM noArpynnsl I rpynmel. CBoiicTBa
HIEJIOYHBIX MeTaioB. Pacrmo3HaBaHWe KaTHOHOB JIMTUS, HaTpus W Kamus. Hatpuih m kamuit —
MPEJICTAaBUTENN LIEIOUYHBIX METAIJIOB. XapaKTepHbIE

peakuuu HaTpus U Kamus. [lomydenue menounsix MeTamioB. OKCUABI M IEPOKCUABI HATPUS U KaJlus.
Coenunenus HaTpus U Kanus. Cosu HaTpUs, Kallusl, UX 3HAUE€HUE B IPUPOE U KU3HHU denoBeka. Cona
Y €/IKMI1 HaTp — Ba)KHEHIIINE COCIMHEHUS HAaTPUs.

Bepunimii, Maruuii, mesgouHo3zemMe/ibHble MeTa/LIbl. O0IIast XapaKTepUCTHUKA HIEMEHTOB TJIaBHOU
noarpynnst Il rpynmnel. bepummii, Marauii, menoyHo3eMenbHble MeTaIIbl. AM(OTEPHOCTh OKCHJIA U
ruapokcuaa Oepwians. Okpacka IJITaMEHM COJISIMU IIEJIOYHO3EMENbHBIX MeTayuloB. Maruuii u
KaJbIMH, UX 00IIas XapaKTepUCTUKA Ha OCHOBE MoJioxkeHus B [lepuonnyeckoii cucteme

anemenToB Jl. V1. MenaeneeBa u ctpoeHust atoMoB. [lonydenue, pusndeckue 1 XuMUYECKHE CBONCTBA,
IIPUMEHEHNE MarHus, KalblMs U UX coequHeHn. Cosln MarHus U KaJbliis, X 3Ha4Y€HHE B IPUPOJIE U
YKU3HU 4enoBeKa. JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuil. PacnpocTpaHeHHOCTh B MpHUpojie, pu3nueckue U XUMUYECKHEe CBOMCTBA (OTHOLIEHHE K
KHCJIOPOJy, TaJloreHaM, pacTBOpaM KUCJIOT U 1enoyeil, antomorepmusi). [Ipon3BoicTBO amOMUHUS.
[Tpumenenue amomMuHui. AM(OTEpHOCTh OKCHIA M THUAPOKcHAa amoMUHHMA. CONM alfOMHUHUS.
[TomHOE pa3nokeHne BOIOM CoJiel alFOMUHHMS CO CITaOBIMU JTBYXOCHOBHBIMHU KHCIIOTAMHU.
AIOMUHATBI B TBEPIOM BUJE U B pacTBOpe. KOMIIJIEKCHBIE COETMHEHUS AIFOMUHHS.

OuioBo u cBuHen. dOusnyeckre U XMMHUYECKHE CBOMCTBA (pPEakIUU C KHCIOPOAOM, KHCIOTaMH),
npumenenue. Conu onoa (II) u ceunna (II). CBUHIIOBBIN aKKyMYISTOP.

Mertannbl no6ounbix moarpynmn. OOmias xapakrepucTuka nepexoanbix meramioB [—VIII rpymm.
OCOOEeHHOCTH CTpPOEHHsI aTOMOB MEpeXOAHbIX MeTamaoB. OOmue QuU3MUECKHe W XUMHUECKHUE
cBoicTBa. [IppuMeHeHne MeTamios.

Xpom. dusnueckue cBolcTBa XpoMa. XMMUYECKHE CBOMCTBA XpoMa (OTHOLIEHUE K BOJASHOMY Iapy,
KHUCIIOpONly, XJIOpY, pacTBopaMm KucioT). [lomyuenne u npumenenue xpoma. CoenvHEHHUs Xpoma.
M3MeHeHne OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U KHUCIOTHO- OCHOBHBIX CBOMCTB OKCHUAOB U
TUAPOKCUIOB XpOMa C POCTOM CTENEHU OKHUCIIEHUA. AMDOTEpHbIE CBOMCTBA OKCHIA M TUIPOKCHUIA
xpoma (III). Oxucnenue coneit xpoma (I1I) B xpomatsl. B3anmHbIe IEpEX0/1bI XpOMATOB U JUXPOMATOB.



XpoMmatsl ¥ JUXPOMATHI Kak okuciutend. [lomHoe pasnoxenue Bogoii coneit xpoma (II1) co cnadbriMu
JIBYXOCHOBHBIMH KHCJIOTaMU. KOMITJIEKCHBIE COEAMHEHUS XpOMa.

Mapranen. ®usnueckue CBONCTBA MapraHia. XMMHUYECKHE CBOMCTBA MapraHua (OTHOLIEHHE K
KHCIIOPOJ1Y, XJIOPY, pacTBopaM kucior). [Tonydyenne u npumenenue mapranma. Oxkcun mapranua (IV)
KaK OKUCJIMTEIb U KaTaiau3arop. [lepmanranar kanus Kak okucauTenb. OKCUI U THAPOKCU]T MapraHia
(I): monyuenue u cpoiicrBa. Coequnenus maprania (III). Maunranat (VI) xkanmus u manrasar (V)
Kanusd, ux noiayyenue. Keseso. Haxoxaenue B npupojie. 3HaueHHE kKene3a i Oprannu3Ma 4esioBeKa.
Oduznyeckue CBOMCTBa Xkele3a. XMMHUYECKHE CBOMCTBA jkeje3a (B3aMMOJCHCTBHE C KHCIOPOAOM,
XJIOPOM, CEpOMi, yriem, BOJAOH, KUCIOTaMH, pacTBopamu coiieit). CruaBbl jkeie3a C yriepoaoM.
[Tonyyenue u npumenenue xene3a. CoenuHeHus xeneza. CpaBHEHHE KHUCIOTHO-OCHOBHBIX H
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB rumpokcuaa sxenesa (1) u ruapokcuaa xemneza (111).
Comu xene3a (I1) u xxenesa (I1I). Meroas! mepeBoaa coneit sxene3a (1) B comu sxenesa (I11) u oOpartHo.
[TomHoe pa3znoxenue Bogon cojed skeme3a (III) co cmaObIMH JTBYXOCHOBHBIMH KHCJIOTaMH.
OxkucnurenbHbie CBOMCTBA coenuHenuit xenesa (III) B peaknusx ¢ BOCCTAHOBUTENSAMH (MOIUIOM,
CEpOBOIOPOAOM U MebI0). L{nanuaHble KOMIUIEKCHI JKene3a. KauecTBeHHbIe peakiiK Ha HOHBI JKeje3a
(IT) u (III). ®eppuThl, UX MOJIy4EHUE U IPUMEHEHHE.

Menb. Haxoxnenue B npupone. buosornueckas poib. dPuznueckue M XHMHYECKHE CBOMCTBA
(B3aMMOJIEHCTBHE C KHCIIOPOJIOM, XJIOPOM, CEpOM, KUCIOTAMHU-OKUCIHMTENISIMH, XJIOPUIOM >Keje3a
(II)). BzammopnelicTBMe Meau ¢ KOHIEGHTPUPOBAHHBIMH  COJITHOW, OpPOMOBOJOPOTHON U
MOJI0BOJIOPOIHOM KUCIOTaMu 0e3 ocTyma Bo3ayxa. [lonyuenue u npumenenue meau. Okcua u
ruapokcua menu (II). Comu memu (II). Meansiii kymopoc. Ammuakatel Menu (I) m memu (II).
[Tonyuenue okcuna menu (I) BoccranoBnenumeM rugpokcujga menu (II) rmroxosoit. Ilomyuenue
xjopuaa u voauaa meau (I).

Cepedpo. dusnueckre 1 XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBHE C CEPOBOIOPOJIOM B MPUCYTCTBUU
KHUCITIOPO/1a, KUCIOTaMH-OKUCIUTENAME ). OcakieHue oKcuaa cepedpa mpu AeCTBUU MIETOYN HA COTTU
cepebpa. AMMmmakaThl cepeOpa Kak oxuciauTenn. KadecTBeHHas peakiusi Ha HOHBI cepedpa.
[Tpumenenue cepebdpa.

3o0s10T0. OU3NYECKHE U XUMUYECKHE CBOWCTBA (B3aMMOJAEWCTBHE C XJIOPOM, «IIAPCKOW BOJKOI).
3onoroxmopoBogoponnas kucinota. [mapoxcua 3omota (III). Kommuekcer 3omora. CrmocoObl
BBIJICJICHUSI 30JI0TA U3 30JI0TOHOCHOU nopobl. [Ipumenenue 30:0Ta.

Hunk. duznyeckue U XMMUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C TaJOT€HaMH, KUCIOPOIOM, CEPOH,
BOJIOM, pacTBOpaMu KHUCJIOT U mienoueit). [lonyuenre u npuMeHeHne nuHKa. AMGOTEPHOCTh OKCHIA U
TUAPOKCHIA IMHKA. BaxkHelme conu UrHKa.

PryTh. ®usnueckue u XuMHUECKHE (B3aUMOIEHCTBUE C KUCIOPOIOM,

CEpoii, XJIOPOM, KUCITOTaMHU-OKUCITUTENSIMHU ) CBOMCTBa. [lomyueHne U mpuMeHeHne pTyTH. AMaTbraMbl
— ciiaBsl pTyTH ¢ MetauiaMu. Okeup prytu (1), ero nonyuenune. Xnopun u nogua prytu (II).
HMemoncrpanun. 1. Komnexkunsa meramios. 2. Komneknus munepanos u pya. 3. Komneknus «Keneso
U €ro cruiaBbl». 4. OKxpalrBaHue TUIAMEHHU COJISIMU IIEJIOYHBIX U MIEIOYHO3EMETbHBIX METaJUIOB. O.
B3aumopeiictBue Hatpuss ¢ Boaou. 6. BzaumopnelictBue kampuus ¢ Bogoul. 7. Komnekuus
«Amomuaniiy. 8. IlmaBnenne amomuuus. 9. B3amMmopmedcTtBue amoMuHHsS co mienoudsro. 10.
Amomotepmusi. 11. B3aumopeiicTBue Xpoma C COJISIHOM KHCIOTOM 0Oe3 moctyma Bo3ayxa. 12.
Ocaxnaenue rumpokcuaa xpoma (III) m okucnenuwe ero mepokcumom Bomoposna. 13. Pazmoxenwme
auxpoMara aMmmMoHus. 14. Pa3noxenue nepokcuaa BOAopoaa oA AeHCTBUEM AUOKCUIA MapraHia. 15.
Ocaxnaenue runpokcuna xenesza (II) m okucnenne ero Ha Bo3ayxe. 16. Beigenenue cepedpa u3 ero
COJIEN AEUCTBUEM MEJIHU.

JlaGopaTtopHuble onbIThl. 1. OkpamuBaHuE IUIAMEHU COCIWHEHUAMH WIEJIOYHBIX METaJUIOB. 2.
O3HakoMJIeHHE ¢ MUHEpajJaMyd U BaXXHEHIIMMHU COEAUHEHUSMHM IIEJOYHbIX MeTamioB. 3. CBoiicTBa
COEIMHEHUH IMIEJIOYHBIX MeTauIoB. 4. OKpacka IIaMEeHH COJISIMHU IIEJIOYHO3EMENIBHBIX METAJIOB. 14.
CaoiicTBa Marnus u ero coenquuenuil. 15. CoiictBa coenuuennii kanpius. 16. XKectkocTs BogbL. 17.
CpotictBa amomuHus. 18. CBoiicTBa coeguHeHui amoMuHusa. 19. CBoiicTBa 010Ba, CBHHIIA U UX
coenuHenuil. 20. CpolicTBa coequHeHmi xpoma. 21. CBoiicTBa

MapraHiia 1 ero coeguHenuii. 22. 3yuenne MuHepasnos kenesa. 23. CpoicTBa xene3a. 24. CBoiicTBa
MEJIH, €¢ CIUIaBOB M coequHeHu. 25. CBolicTBa IIMHKA B €TI0 COSTMHEHHUIA.

2.3. OCHOBBI OPraHUYeCKOil XUMHHU



2.3.1. OcHOBHBIC OHATHSI OPrAHUYECKOI XUMHH

[TosiBNeHne U pa3BUTHE OPraHUYECKON XUMUU Kak Haykd. [Ipeamer u 3aaun opraHnyeckol XUMHUU.
MecTto ¥ 3HayeHUE OpPraHUYECKOM XHMMHMM B CHUCTEME €CTECTBEHHBIX HayK. B3auMocBs3b
HEOPraHMYeCKuX M opraHuuyeckux BemiecTB. OCOOEHHOCTH OpraHmdeckux BemiecTB. IIpuuuHeI
MHOroo0pa3usi opraHMueckux BeuiecTB. OpraHM4ecKkue BEIIECTBA B IPUPOJE. YTIEPOAHBINH CKENeT
OpPraHUYECKOM MOJIEKYJIbI, €ro TUIIbL: HUKIMYECKHe, aluKkindeckue. KapOouukinueckue u rerepo-
LUKINYECKHE cKeleThl. KpaTHOCTh XMMHUYECKON CBSI3U (BHIBI CBSI3€H B MOJIEKYJaX OPraHMYECKHX
BEILIECTB: OJIMHAPHBIE, IBOMHBIE, TPOilHbIE). MI3MeHeHue sHeprun CBs3eil MeXy aToMaMu yriiepoja
IIPY YBEJIMYEHUHU KPATHOCTH CBsA3M. HacCbhlICHHBIE M HEHACBHIIIEHHBIE COCOUHEHMS. DJIEKTPOHHOE
CTPOCHHUE U XUMHUYECKUE CBS3M aToMma yriepoja. [ mopuausanus aToOMHBIX OpOUTasel, ee THUIIBI JUIs
OpPraHUYECKUX COelMHEeHMM: sp3, sp2, sp. OOpa3oBaHue G- U p-CBSA3EH B MOJIEKYJIAaX OPraHMYECKUX
coenuHeHuil. [IpocTpaHCTBEHHOE CTPOEHHE OPraHUYECKUX COCTUHEHUM.

XHMMHYECKOE CTPOCHHME KAK MOPANOK COSAMHEHHS aTOMOB B MOJIEKYJE COIJIACHO MX BAJIEHTHOCTH.
OcHOBHBIE [10JIOKEHUSI TEOPUH XMMHUECKOTO CTPOEHUSI OpraHn4eckux coeauHeHuii A. M. bytneposa.
3aBUCUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOro CTpoeHHs Moiekyd. CTpykTypHas ¢opmyia.
N3omepust u usomepnl. CTpyKTypHass M INPOCTPAaHCTBEHHas u3omepud. M3omepus yriepoaHoro
ckenera. M3oMepus nosnokeHus. MexxknaccoBas n3oMepus. Buabl nIpocTpaHCTBEHHON H30MEPHHU.
OnTuueckast u3oMepusi. ACUMMETpUUECKUN aToM yriepoja. OnTuyeckue aHTUIObl. XUPaIbHOCTb.
XupanabHble U aXUpajbHble MOJIEKYIbI. ['eomeTprueckas usomepus (LKUC-, TPAHC-U30MEPHUs).
OU3NKO-XUMHUYECKHUE METO/IbI UCCIEA0BAaHUS CTPOCHUS U PEaKIMOHHON CLIOCOOHOCTU OpraHMYECKUX
coeaunenuil. Cnekrpockonus IMP, maccciekTpomeTpus, HHPpaKpacHask CIIEKTPOCKOIHSL.
OJNEKTPOHHOE CTPOEHHME OPraHMYeCKUX BellecTB. B3anmHOe BiIusSHUE aTOMOB W TIPyHI aTOMOB.
OnexktpoHHble 3¢ ¢dexTel. MHaykTuBHBIE UM Me3oMmepHbI 3¢ dektel. [IpencraBnenue o
pe3onance.Knaccudukanus opranndeckux BemecTB. OCHOBHBIE KJIACCHI OPTraHUYECKUX COEIMHEHHIA.
[Tpuniuns! knaccuukanuum opraHMYeckux coeauHeHui. IloHsTHe O (QYHKIMOHANBHOM Tpymie.
Knaccugukarus opraHn4eckux COeAMHEHUH 10 (PyHKIIMO HANBHBIM rpynmnam. ['omomnorus. I'omosnory.
I'omonornyeckass pasHocTe. l'omonormueckue psasl. HoMmeHKiaTypa OpraHMYECKHX BEILECTB.
MexnyHapoaHas (cUCTeMaTHyecKas) HOMEHKJIATypa OpraHM4eCKUX BEUIECTB U MPUHIUIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.

PannonanbHas HomeHnknarypa. Knaccuduxamus u ocoOeHHOCTH opraHuueckux peakiuil. CrocoOsl
3alMcel peakuui B OpraHMYeckod XMMuH. Cxema M ypaBHEHHE. YCIOBHS NPOBEIACHHS PEaKIHM.
Knaccudukanus peakuuii OpraHMYeCKHX BELIECTB IO CTPYKTYpHOMY IIPH3HAKy: 3aMelleHue,
IIPUCOEANHEHNE, OTIIeIIeHue. PeakunoHHble LEeHTphl. llepBoHadanpHBIE TOHATHS O TUNAX M
MEXaHU3MaX OpPraHWYECKHMX peakiui. | OMOIUTHYECKUI U TETEPONIMTUYECKUI pa3pblB KOBAJIECHTHOU
XUMHUYECKOH cBs13U. CBOOOAHOPAMKAIBHBIA M HOHHBIM MeXaHu3Mbl peakuuu. [loHsTHe 0 cBO60AHOM
panukaie, Hykieoduie, snekrpoduie, kapOokaTnoHe u kapoannone. O003HaYECHNE HOHHBIX PEAKIINA
B OpPraHMYECKON XUMHUHU.

OKHCIUTENIbHO-BOCCTAHOBUTENBHBIE  pEaKIMM B OpraHuueckod  xumuu. HWaentuduxanus
OpPraHMYECKUX COCOUHEHHUN. ['eHeTndecKas CBs3b MEXy KIacCaMU OPraHUYECKUX COCIUHEHHM.
JemoncTpanuu. Mojeny opraHn4eckux MOJIEKYI.

2.3.2. YriaeBoaopoabl

AJikaHbl. DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJEKYIbl MeTaHa. sp3-IuOpuamsanus
opbutaneit aroMoB yrieposa. ['omonornueckuii psaa u obmas popmyna ankaHoB. CucremaTuyeckast
HOMEHKJIaTypa ajJKaHOB W paaukaioB. M3omepus yrimepogHoro ckenera ankaHoB. [loHsitue o
KoHpopmanusax. Ousnyeckre CBOWCTBA aIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUYECKUX CBOMCTB.
XVMHYECKHE CBOMCTBA aJKaHOB: TaJlOT€HUpPOBAHHE, HUTPOBAHHE, AETUAPUPOBAHUE, TEPMHUECKOE
pasyioxeHue (MMpoJu3), TOPeHUE KaK OJIMH U3 OCHOBHBIX MCTOUYHUKOB TEIUIA B MIPOMBIIIICHHOCTH U
OBITY, KaTAIUTUYECKOE OKHCIEHHE, KPEKMHI KaK CIOCOOBI MOJyuyeHHUs] BaXHEWIINX COECIWHEHUH B
OpPraHUYeCcKOM CHHTE3€, N30MepHU3aIHs Kak Crioco0 MOIy4eHHUs! BHICOKOCOPTHOr0 OeH3uHa. MexaHu3M
peaxkuu cBOOOIHOPAIUKAILHOTO 3aMelIeH sl (Ha IpuMepe XJI0prUpoBaHus MeTaHa). CUHTeTHUYECKUe
CHOCOOBI MOJTyYEHHsI aIKaHOB. MeTO/ Il MOJTyueHHsI alIKaHOB U3 aJKIITaJIOTeHU 0B (peakius Biopia),
JeKapOOKCUIMPOBAHUEM COJIEN KapOOHOBBIX KUCIIOT U 3JIEKTPOIM30M PACTBOPOB coJiel KapOOHOBBIX
kucaoT. HaxoxieHne ajJkaHoB B IPUPOJIE U IPUMEHEHUE aJIKAHOB.



Huxnoankansl. CTpoeHHE MOJEKYNn MHKIOANKaHOB. OOmas ¢opMmyna [UKIOAIKAHOB.
Homenknarypa mukioankaHoB. M3oMepusi HMKIOANKaHOB: YTJIEPOAHOIO CKEJeTa, MEKKJIaccoBas,
MPOCTPAHCTBEHHAs (IHC-TpaHC-u3oMepusi). HampshkeHHbIe M HEHAINpsDKeHHbIE NUKIIBL. Crenuduka
CBOICTB IIMKJIOAJIKAHOB C MaJIbIM pa3MepOM LIMKJIa. XUMUYECKHE CBOWCTBA LIUKIIONPOTIaHa: TOPEHUeE,
peakluy NpucoeuHeHus (TuapupoBaHue, MPUCOECTUHEHNUE raJIOreHOB, TaJIOT€HOBOIOPOAOB, BOJIbI) U
IUKJIOTEKCaHa: TOpEHUE, PEaKIUU paJUKaIbHOTO 3aMelleHus (XJIOpUpPOBaHHE, HHUTPOBAHHUE).
[TonyyeHue UKI0AIKAHOB U3 aJIKAHOB M JIMTAJIOTCHAIKAHOB.

AJIKeHbI. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl ATHIIEHA. sp2-I'mbGpuauzanus
opbuTtaneit aToMoB yriepoja. o- U m-Cssizu. ['omonornueckuit psg u oOmias ¢opmMylia aaKeHOB.
Homenknarypa ankeHoB. M3oMepusi ajqkeHOB: YIJIEpOAHOTOCKEETa, MOJOXKEHUS KpPaTHOM CBSA3H,
MPOCTPAHCTBEHHAsl (TeOMETpUYEeCKass U30MEpHs, WU I[HC-TPAHC-U30MEpPHUsI), MEXKKIACCOBasl.
Ou3nyecKkue CBONCTBA aTKEHOB. XWMHYECKHE CBOMCTBA ajKeHOB. Peakimmu 3IeKTpOQPHILHOTO
NPUCOCAMHEHUS KaK CIOCO0 MOodydeHHs (PYHKIHMOHAIBHBIX MPOU3BOJHBIX YIJIEBOJOPOJIOB:
TUAPUPOBAHUE, TAJIOTCHUPOBAHUE, TUAPOTAJIOreHUPOBaHUE, THUIpaTallUs aJIKeHOB. MexaHu3Mm
3EeKTPO(UIBHOTO MpUcOoeTuHEHUS K ankeHam. [IpaBuino MapkoBHHKOBA U €ro OOBSICHEHHE C TOYKU
3peHHsI JJIEKTPOHHON Teopuu. PanukanbHOe mnpucoearMHEHUE OpOMOBOAOPOAA K aJIKeHaM B
NPUCYTCTBUM Tepekuceil. B3zanmopeiicTBue ankeHOB ¢ OpOMOM M XJIOPOM B Ta3oBoi (haze mpu
BBICOKOU TemriepaTtype Wik Ha cBeTy. OKHCIIEHHE aJKEHOB: TOPEHHUE, OKHCIICHHE KHUCIOPOIOM B
npucyrctBun xnopunoB namiagus (II) u meau (II) (Bakep-mporiecc), okuclieHUE KHCIOPOAOM B
MPUCYTCTBUHU cepedpa, OKUCICHUE TOPSYUM TMOJKUCICHHBIM PAcTBOPOM II€pMaHTaHaTa Kajus,
OKHUCJICHHE MepMaHraHaToM kanus (peakuus Barnepa), o3oHupoBanue. KauecTBeHHbIE peakIuu Ha
JBOMHYIO CBsI3b. [IpOMBINUICHHBIE W JA0OPAaTOPHBIE CIOCOOBI MOJTy4YeHUs ajakeHOB. [lomyuenHue
QIKEHOB JETHJIPUPOBAHUEM alKaHOB; PEaKIMel SIMMHHHPOBAHHS M3 CIHPTOB, TaJOr€HaIKaHOB,
nuranoreHankanoB. [IpaBuno 3aitiena. [lonumepusanus ankenos. [lonumepusanus Ha KaTanu3aTopax
[Murnepa—Harra. [lonusTuieH Kak KPYMHOTOHHAXXHBIM MPOAYKT XHMHUYECKOTO IPOU3BOJICTBA.
[IpumeneHue aaKeHOB (ITHJICH U MPOTIHIICH).

Auakanuenbl. Krnaccudukanus ankaJueHOB MO B3aMMHOMY PACIHOJOKEHHUIO KpaTHBIX CBSI3eH B
MosiekyJie. OCOOEHHOCTHAIIEKTPOHHOTO U MMPOCTPAHCTBEHHOTO CTPOSHHUS COTPSIKEHHBIX aJIKaJMEHOB.
Obmas dopmyna ankanueHoB. HomeHknaTypa u u3oMmepus ankaaueHoB. Dusnueckue CBOHCTBa
ajKagueHoB. XHWMHYECKHE CBOMCTBA aJKaJWCHOB: PEAKIUU NPUCOSTUHEHUs (TUIPUPOBAHHE,
raJIoreHUPOBaHKE), TOPEHUS U nmoaumepusanuu. 1,2- u 1,4-Ilpucoenunenue. [lonyuenue aakaaneHoB.
Cunrte3 OyraaueHa w3 OyraHa u staHona. [lomumepuszanus. Kayayku. Bxmag C. B. JlebeneBa B
MOJTyuYeHUE CHUHTETHYECKOro Kayuyyka. Bynkanuzanus kaydykoB. Pesuna. MuorooOpasue BHIOB
CHHTETUYECKUX KaydyKOB, MX CBOMCTBA U MMPUMEHEHHE.

AJIKUHBI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIbI aleTuieHa. sp-I mbpuausamnus
opbuTaneli aToMoB yriepona. I'omonorudeckuil psa u obmas ¢opmyna ankuHoB. HomeHkiatypa
anKWHOB. M30Mepus alKMHOB: YIJIEPOJHOIO CKEJeTa, MOJOKEHUSI KPaTHOW CBSI3U, MEXKKIIacCOBas.
®u3nyecKue CBOMCTBA AJIKWHOB. XMMHUYECKHME CBOWCTBA AJIKUHOB. Peakiuu MpUCOECTMHEHUS KaK
croco® TOJy4YeHHs TOMUMEPOB W JPYIHX TMOJNE3HBIX NPOAYKTOB. [miapupoBanue. Peaxiuu
MIPUCOCIUHEHHMS TaJIOTEHOB, TAIOT€HOBOIOPOIOB, BOJIbI. TpuMepusamus u

auMepu3anus arneTuieHa. Peakiun 3amenienus. KucinotHeie CBOMCTBA aJIKMHOB C KOHIIEBOM TPOITHOM
CBSI3bI0. AIlETUIIEHU IBI. B3anmoneicTBre aleTUIICHUI0B C TaJloTeHAlIKaHaMu. ['opeHne aneTuieHa.
OkucreHre alKiHOB pacTBOPOM NepMaHraHara Kanus. [lonydenue aneTunaeHa NnupoInu3oM MeTaHa U
KapOugHBIM MeToAoM. CHHTE3 aJIKHHOB alKWJIMPOBAHWEM aleTUiIuAoB. [IpuMeHeHue areTuicHa.
['openue anerusieHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTI'O MIJIAMEHU ISl CBAPKU U PE3KH METAILIIOB.
Apenbl. Uctopusi otkpeitus Oenzona. [lonstue 06 apomaruuyHoctu. IlpaBuno Xrokkens.
HebGen3ounnubie apomatnueckue cucrteMbl. COBpeMEHHBIE TPEACTAaBICHUsS 00 OJIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpoeHHH OenH3oma. OOmas ¢dopmyna apeHoB. M3omepuss u HOMEHKIATypa
roMosioroB OeHzona. M3oMepus Au3aMeIIeHHBIX OEH30JI0B Ha MpUMEpe KCHIONOB. DuU3nyeckue
CBOMCTBa O€H30/1a. XMMHUYECKHE CBOWCTBa OeH3oiya. Peakinmm 3amerieHuss B OCH30JIBHOM SIpe
(onexTpodunbHOE 3aMeEIlICHHE):TAIOTeHUPOBaHNe, HUTPOBAHHE, AIKHIMPOBAaHUE, allMINPOBAHUE,
cynbpupoBaHre. MexaHu3M peakiuu 3MeKTPOGUIBHOrO 3amelieHus. Peakiuu nmpucoeanHEeHus K
OcH3omy (TUApPHpPOBAHHWE, TATOTEHUPOBAaHHE (XJIOPHUPOBAHUE HA CBeTYy)). Peakius ropeHus.
Oco0OeHHOCTH XMMHYECKHMX CBOMCTB aJIKIJIOEH30JI0B Ha MpUMepe Tojiyosa. B3zanMHoe BiusHuE



aTOMOB B MoJleKyle Tonyona. [IpaBuia OpHMEHTAlMM 3aMECTHTENEed B pPEaKUUsAX 3aMeIleHus,
COIJIACOBAHHAs W  HECOIVIACOBAHHAs OpUeHTauus. XjopupoBaHue Toinyona. OxucieHue
QIKUIOCH30JI0B pacTBOPOM IepMaHraHara kanus. ['amoreHupoBaHue amKuiIOEH30JI0B B OOKOBYIO
uenb. Hurposanue Hutpodensona. [lonyuenue 6eH301a U ero romosoros. [Ipumenenne roMmosoros
6enzona. [lonsTHE O MOMUAAEPHBIX apeHaX, UX (U3UOJIOTHUECKOE ACHCTBIE HA OPraHU3M

YeJsioBeKa.

I'eHeTHYecKasl CBA3b MKy Pa3JHYHbIMHU KJIaCCAMU YIJIeBOA0poA0B. KauecTBeHHBIE peakIiny Ha
HeNpe/ebHbIE YIIEBOAOPOIbI.

I'asioreHonpou3BoAHbIE  YIJIEBOJOPOAOB. OJIEKTPOHHOE CTPOEHHE  TaJlOT€HOIPOM3BOJIHBIX
yraeBoaopoAoB. Peakuuu 3aMelieHusi rajioreHa Ha THUIPOKCHI, HUTPOTPYIIY, LIUAHOIPYIILY,
amuHorpynny. JleficTBuMe Ha TIaJOreHIIPOM3BOAHBIE BOJHOTO M CIHUPTOBOIO pPacTBOpa LIEIOYH.
CpaBHeHUE PEAKIIMOHHON CHOCOOHOCTH alKWI-, BHHHUI-, (EHWI- U OCH3WITaJOreHHJIOB.
B3aumonelictBue IurajgoreHalkaHoB ¢ MarHueM M LUHKOM. [loHATHE O MeTauioopraHuYecKux
COCIMHEHUAX. Maruuiopranuueckue coenuHeHus. PeaktuB  I'punbspa.  HMcnonbs3oBaHue
rajloreHOIPOU3BO/IHBIX B OBITY, TEXHUKE U B CUHTE3E.

Jemonctpanun. 1. CoctaBieHue Mojieeil MOJIeKyI alikaHoB. 2. bpoMupoBaHue rekcaHa Ha CBETY. 3.
['openue MeraHa, 3TuieHa, aueTwieHa. 4. OTHOLIEHWE MeTaHa, YTHEHA, alleTuiIeHa U OeH3oia K
pacTBOopaM nepMaHraHara Kajausi 1 OpoMHOI BoJie.

5. Ilonydenue sTwieHa peakiuei aerumapaTtauuu 3taHoina. 6. IlomydeHue auermsneHa ruapoIU30M
KapOuaa kanpuus. 7. OKUCIIEHUE TOJyoJia PacTBOPOM INepMaHraHaTa kKanus. 8. [lomydenue crupomna
JIeTIoIMMepU3aLuell MoNMCTHPOIIa U UCTIBITAHWE €r0 OTHOILIEHUS K pacTBOPY IepMaHIraHaTa KaJusl.
2.3.3. Kucsopoacoaep:xaniyue opraHnyecKue coeIuHeHnst

Cnuprel. Knaccudukanus, HOMEHKIaTypa U M30MepHUsl CIUPTOB. ['oMosiorndyeckui psj v oduiast
¢dopMyna mpenenbHBIX OJHOATOMHBIX CIHPTOB. PU3NYECKHE CBOICTBA MPENENbHBIX OJHOATOMHBIX
cnupToB. BogopoaHas cBsA3b MEXAy MOJIEKYJIaMH U €€ BIMAHUE Ha (pU3MUYecKHe CBOWCTBA CIIUPTOB.
XUMHYECKUE CBOMCTBA CIHUPTOB: KUCIOTHBIE CBOWCTBA (B3aMMOJCIHCTBHE C HA TPHUEM KakK CIOCO0
YCTAHOBJICHHSI HAJIMYMSI THAPOKCOTPYIIIBI); PeaKIUH 3aMelleHUs THAPOKCUIBHOM IPYIIIbI Ha rajloreH
KaK CII0CO0 IMOJIy4EHHUsI pacTBOPUTENIECH; MEKMOJIEKYJIIpHAs U BHYTPUMOJIEKYIISIpHAs IeTHApaTalus;
o0pa3oBaHUE CIOXKHBIX 3(UPOB C HEOPraHMYECKUMH M OPraHMYECKHMMM KHCIOTaMH; TOpPEHUE;
okucienue okcuaoMm menu (1), moaKucIeHHbIM pacTBOPOM MEpMaHraHaTa Kajlus, XpOMOBON CMECHIO;
peaKknMy yIrJIeBOJOPOAHOro pajaukana. CpaBHEHHE pEaKIMOHHOW CHOCOOHOCTH TMEpPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX OJHOATOMHBIX CIHPTOB B PEAKIIMH 3aMEIICHUs. AJKOTONATHL. [ mapomnus,
IKUIIUPOBaHKE (CUHTE3 MPOCTHIX 3GUpoB 1o Buibsimcony). Ddupsl pochopHbIx kucaot. Posib MoHO-
, 11~ ¥ TpudochaToB B OMoXuMUUeckux npoueccax. [IpompliuieHHbli cuaTe3 MeTaHoda. [lonyyenue
3TaHOJNIA: peakiusi OpoXKEeHUs TIIOKO3bl, TUApaTalus 3TUieHa. [IpuMeHeHne MeTaHoja W 3TaHOJA.
®U3N0IOTUYECKOE JeMCTBHE METaHOJa U 3TaHOJIa Ha OPraHMU3M 4elloBeKa. MHOroaTOMHbBIE CITUPTHI.
OTUJIEHTTIUKONb W TJUIEPUH KakK MPEJCTaBUTENM TMPeeNbHbIX MHOIOATOMHBIX CHHMPTOB, HUX
dusnveckne W XMMHUYECKHe CBoWcTBA. KauecTBeHHas peakiysi HAa MHOTOATOMHBIE CIIUPTHI U €€
IpUMEHEHHE JIJIsl paclio3HaBaHMs TIIMIEpUHA B COCTaBe KOCMETHYEeCKUX cpencTB. CHHTE3 JMOKCaHa
U3 ATUIEHTIUKONS. TOKCHUYHOCTh STUNIEHTTUKONA. [IpakThueckoe MpUMEHEHHE STUJICHTIIUKONS
TJIMIEpUHA.

IIpocTbie 3¢upbI Kak H30MEPHI NPEACTHHBIX OJJHOATOMHBIX CITUPTOB. CpaBHEHNE WX (PU3UIECKUX H
XUMHUYECKHX CBOMCTB CO crnupTaMu. Peakums pacuiemieHus MpocThIX 3(QHUPOB HOJ0BOJOPOJIOM.
[Tepokcu bl MpocThIX A3GUPOB, MEPHI MPEAOCTOPOKHOCTH MPU pabOTe C HUMH.

®enoabl. CTpoeHUe, H30MepHs 1 HOMEHKJIaTypa (heHosoB. B3aumMHoe BiIMsiHME aTOMOB B MOJIEKYJe
denona. dusznyueckue U XUMUYECKHE CBOMCTBA (peHoa U Kpe3osioB. KucioTHeie cBoiicTBa ()eHOJIOB B
CpPaBHEHHHM CO CIHUPTAMHU: pEaKIUH C HATpueM, THIPOKCHUAOM HaTpus. Peakuuu 3aMerieHus B
OeH30JIbHOM KOJIblIe (rajioreHrpoBanue (OpomupoBaHue), HUTpoBanue). [Ipocteie 3¢ups! heHonos.
Oxucnenue penonos. KauectBennsie peakiuu Ha Gpenoun. [lonydyenue penona. [Ipumenenue denomna.
KapGouuninbHble coefuHeHUs1. ATbJETHUIbI U KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOHMIIBHOM TPYIIIBI, €€ NOSPHOCTD U Mossgpu3yeMocTh. Kitaccudukarys aabIerujioB 1 KETOHOB.
CrpoeHue npeenbHbIX albAeruoB. ['oMonoruueckuii psija, HOMEHKIATypa, H30MepHs PeiebHbIX
anpaerufioB. CTpoeHHE MOJIEKYNbl aleToHa. ['OMOJOrMYecKuil psl, HOMEHKJIATypa M H30MEpHs
keToHOB. OOmast QopMyna TmpeaenpbHBIX albJCTHIOB H KETOHOB. DU3MYECKHE CBOMCTBa



dopmanbaeruna, aneranbaeruaa, alerona. [IoHATHE 0 KeTo-eHOJIBHON TayTOMEpUU KapOOHUIIBHBIX
coeMHEHUN. XMUMHUYECKHE CBOWCTBA MPEACIbHBIX albJIETU/IOB M KETOHOB. MEXaHW3M peakIuu
HYKJICO(DUIBHOTO TPUCOCIMHEHUSI O KapOOHWIBHOW Trpymme. Peaknuu mnpucoenuHEHHs BOJbI,
CIMPTOB, LIUAHOBOOpOJa U ruapocyibdura Hatpus. [lonyuenue aneraneit u keraneil. CpaBHeHue
pEaKIMOHHOM CIIOCOOHOCTH aJIbJIETUJI0B U KETOHOBB PEAKIUAX IPUCOEANHEHU. Peakiiuy 3amenienus
aTOMOB BOJOPOJAA MpU YIJIEPOAHOM arome Ha rajoreH. llomumepuszanus Qopmanbaerujia u
aneranpaeruga. CHHTE3 CHUPTOB B3aMMOJCHCTBHEM KapOOHMIIBHBIX COEAWHEHHH C PEaKTHBOM
I'punbspa. OxucieHre KapOOHMIBHBIX coeAuHeHHH. OCOOEHHOCTH peaklUu OKHUCJIECHHUs aleToHa.
CpaBHEHUE OKHUCIEHMs albJETHl0B U KeTOHOB. I'mapupoBanue. BoccTaHoBieHHE KapOOHMIBHBIX
coeMHEeHUH B cnupThl. KauecTBEHHbIE peakiuy Ha ajbJCTHIHYI0 TPYMILy (peakius «cepedpsHoro
3epkasia», B3aumozelcTBuec ruapokcuaoM meau (II)). AnbIoabHO-KpOTOHOBas KOHJIEHCALMS
anpaeruioB U KeroHoB. OcobenHoctu Qopmanbiaeruga. [lomyueHune mnpenenbHBIX aidbIerHJI0B:
OKHCIICHHE CIIUPTOB, THpaTanus auetuwieHa (peakuus Kydyeposa), okuciaeHrEM 3THIIEHA KUCIOPOIOM
B mnpucyrcteuu xsopuga namwiagus (II). IlomyueHue ameroHa OKHCIEHMEM IIpOIlaHONA-2 U
pa3JIoKEHUEM KaJbLIMEBOW WM OapueBOM COJM YKCYCHOW KHCIOTHI. TOKCHYHOCTBH aibJeruiOB.
Baxneiimue npeacTaBUTeNny aibAErHA0B U KETOHOB: (popManbIeru/l, yKCYCHbIM ajlbIerul, alileToOH U
UX NIPAKTUYECKOE UCIIOIb30BaHUE.

KapGonoBbie kuciaorbl. CTpoeHHE TPENCNIbHBIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT.
Knaccudukanus, wu3omepus U  HOMEHKJIAaTypa KapOOHOBBIX  KHUCIOT. OJEKTPOHHOE MU
IIPOCTPAHCTBEHHOE CTPOEHHE KAapOOKCWIBbHOW rpymnmbl. ['omosornyeckuil psag u obmas gopmyna
OpEJeNbHbIX  OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCIOT. DHU3MuUECKHue CBOWCTBA  HIPEIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT Ha IpUMEpPEe MYpPaBbUHOW, YKCYCHOM, IPONHOHOBOM,
NaJIBMUTUHOBOW M CTEapUHOBOM KuCIOT. BonoponHble CBsi3u, accouuanusi KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA MPEJCTbHBIX OJHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.

Kucnorusle cBoiicTBa (M3MEHEHHE OKPACKM HMHIMKATOPOB, PEaKLMU C aAKTUBHBIMH MeTallUIaMHu,
OCHOBHBIMH OKCHJIAMH, OCHOBaHUSIMH, COJISIMU ). MI3MeHeHne critbl KapOOHOBBIX KHCIIOT IPUBBEICHUH
JIOHOPHBIX M AaKLENTOPHBIX 3aMmecTuTeneil. B3aumopaelicTBue KapOOHOBBIX KHCIOT €O CIHUPTaMHU
(peakuus HsTepudukanuu), O0OpPaTUMOCTh PpPEAKIMHU, MEXAHW3M pPEaKIUH  dTepUUKaIIU.
["anoreHupoBaHre KapOOHOBBIX KHUCIOT B OOKOBYIO Iienb. OCOOEHHOCTH XMMHYECKHUX CBOMCTB
MypaBbUHON KUCHOTHL. [losydueHne mpeneiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
abJIETU/IOB, OKHUCJICHHE IIEPBUYHBIX CIUPTOB, OKHCIICHHE AaJKaHOB U aJKEHOB, T'MIPOJIU30M
FEMHUHAIBHBIX TPUTAJIOTeHHA0B. B3anmmoneicTBuem peaktuBa ['puHBSIpa C YIVIEKHCIBIM Ta30M.
ITony4enue MypaBBMHOW M YKCYCHOM KHUCJIOT B IIPOMBIIUICHHOCTH. [IpuMeHeHre MypaBbUHON U
YKCYCHOM KHCTOT. [[ByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: OOIIHME CIIOCOOBI TOJTYYSHHS, 0COOCHHOCTH
XMUMHUYEeCKHX cBOMCTB. [1laBeneBas u MaoHOBasi KMCIOTa KaK MPEICTABUTENN IUKAPOOHOBBIX KHCIIOT.
CuHTe3bl Ha OCHOBE MaJIOHOBOTO 3Qupa. AHTUAPUIBI U UMHUBI AUKAPOOHOBBIX KUCIIOT.
HenpenenbHble 1 apoMaTHYECKUE KUCIOTHI: OCOOEHHOCTH MX CTPOEHHS U CBOWCTB. IIpumeHeHue
OCH30MHON KHUCIOTBI. ApoOMaTHYeCKHe IUKApOOHOBBIE KHUCIOTHI ((ranmeBas, wuszodraneBas u
TepedTaseBass KHUCIOTHI): MPOMBIIUICHHBIE METOJbl NOJy4eHus U mnpumeHeHue. Ilonarue o
TUIPOKCUKAPOOHOBBIX KHCIOTaX M UX MPEACTaBUTENSAX MOJIOYHOM, TUMOHHOM, sI0JOYHOW M BUHHON
KHCIoTax. Briciiue npenenbHble U HenpenenbHble KapOOHOBBIE KUCIOTH. 3HAUE€HHE U MPUMEHEHUE
KapOOHOBBIX KUCIIOT.

DyHKIHMOHAJIbHBIE IPOM3BOIHbIC KAPOOHOBBIX KHCJIOT.

XITOpaHTUAPUABl U aHTHAPUILI KapOOHOBBIX KHCIOT: TMOJy4YeHHE, TUAPOIN3. BzammonencTBue
XJIOPAHTUAPUAOB C HYKJIeO(UIbHBIMU peareHTamMu. [lonydenne ciaoxKHbIX 23(UPOB C UCTIOTB30BAHUEM
XJIOPAHTUAPUIIOB U aHTUAPUIOB KUCIOT. CroxkHble 3¢pupsl. CTpoeHHe, HOMEHKIIaTypa U U30Mepus
CIIOKHBIX 3(upoB. CraoxHbIE 3(DUPHI KaK U30MEPbl KapOOHOBBIXKUCIOT (MEXKIacCcoBas U30MEpus).
CpaBHeHue (PU3MUECKUX CBOMCTB M PEaKIIMOHHOW CIIOCOOHOCTH CIIOKHBIX A(UPOB U U30 MEPHBIX UM
KapOOHOBBIX KHUCIOT. ['maponu3 cinoxkHbIX 3¢upoB. CrnocoObl MOMYyYEeHHS CIOXHBIX 3(PHUPOB:
sTepuduKanms KapOOHOBBIX KHUCIIOT, allJINPOBAHUE CIIMPTOB U AJIKOTOJISITOB TajOreHaHTUPHAaMU U
aHTUAPUAAMH, ATKWIMPOBaHHE KapOOKCHIAT-HOHOB. CHHTE3 CIIOKHBIX 3GUpoB (peHosnoB. CroxHbIe
3¢upbl Heopranmdyeckux kucinor. Hutpormuuepun. IIpumeHenue cioxHbIX 3(GUpOB B MUILEBOH U
nap($roMepHOI IPOMBIIIUIEHHOCTH.

Amuzipl KapOOHOBBIX KHUCIIOT: NTOJIy4E€HHE U CBOMCTBA Ha MpUMeEpe aleTaMH/Ia.



[TonsiTne o HuTpmwiax KapOoHOBBIX KucnoT. lumanruapunel. Conu KapOOHOBBIX KHCIOT, WX
TEPMHUECKOE paA3JIOKEHWEe B MPUCYTCTBUU Ieaoyd. CuHTe3 KapOOHWIBHBIX COEAMHEHUN
pa3I0XKEHNEM KaJIbIIUEBBIX COJIel KapOOHOBBIX KUCIIOT.

Hemoncrpanuu. 1. B3aumopaeiictBrue HaTpus ¢ 3TaHoioM. 2. Okuciaenue stanosa okcuaom meau (11).
3. T'openne srtanona. 4. BzauMmopelicTBUe TPeT-OyTHUIIOBOTO CIUPTA C COJSIHOW KHCIOTOW. 5.
HNonodopmuas peakumsi. 6. OnpenencHue alpJCTUAOB MPHU MOMOIIM Ka4eCTBEHHBIX PEaKIHUH. 7.
OxucneHue anpAeruoB IepMaHraHaTOM KaJlusl.

JlaGoparopublie onbIThl. 1. CBolicTBa 3THiIOBOrO cnupta. 2. CpoiicTtBa riuinepuna. 3. CpoiicTBa
denomna. 4. CpoiictBa popmanuna. 5. CBoMCTBa YKCYCHOM KUCIOTHI. 6. Cor KapOOHOBBIX KHCIIOT.
2.3.4. A30T- U cepocojiepkalue coeJUHeHNUs!

HurtpocoennneHusi. DJIEKTPOHHOE CTPOEHHE HUTpOrpynnbl. llomydyeHne HUTPOCOECTUHEHUN.
BoccranoBnenue HUTPOApPEHOB B aMHUHBL. ApPOMATHYECKUE HUTPOCOCIMHEHUS. AKIENTOPHBIC
CBOMCTBAa HUTPOIpyNIbl. AJIbJI0JIBHOKPOTOHOBAs KOHAECHCAIMS HUTPOCOECIMHEHUN. B3peiBuarbie
BELIECTBA.

Amunbl. Knaccudukanus mo Ty yrieBoJIOpOAHOIO pajJvKalia U YUCITY aMHUHOTPYII B MOJEKYIIE,
HOMEHKJIaTypa, u3oMepusi aMuHOB. [lepBUUHbIE, BTOPUYHBIE U TPETUYHBIC AMHUHBI. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MpEAENIbHbIX aMHHOB. Du3nyeckue CBONCTBA aMUHOB. AMHUHBI Kak
OpraHMYECKHE OCHOBAHMSA: PEaKLUU ¢ BOJOU, kuciaoramu. Coiu alkuiaMMoOHMs. Peakius ropeHus
aMUHOB. AJIKWJIMPOBAaHME MU AUMUIUMPOBaHUE aMHHOB. Peakuum aMUHOB C a30THUCTOM KHCIIOTOM.
[ToHsITHE O YETBEPTUYHBIX AMMOHHUEBBIX OCHOBaHUSAX. HuTpo3amuHbBL. MeETOIBI HMIACHTH(PUKAITUU
MIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMUHOB. llojlyueHre aMMHOB alKWUJIMPOBAHMEM aMMHAKa U
BOCCTAaHOBJIEHMEM HHUTPONPOU3BOAHBIX YIJIEBOJAOPOJIOB, M3 cHUpTOB. [IpumMeHeHHe aMHHOB B
(dbapMaleBTUYECKON MPOMBIIUIEHHOCTH. ApPOMAaTUYECKHUE aMHUHBL. AHWIMH KakK MpelCTaBUTENb
apomaTuueckux amuHOB. CTpoeHHE aHWIMHA. B3aumHOe BIMSHUE TpyHNI aTOMOB B MOJIEKYJE
aHuiauHa. BiusHue 3amectuTeneil B apoOMaTHYeCKOM SIApEe HAa KUCJIOTHBIE U OCHOBHBIE CBOMCTBA
apwiamMuHOB. [lpuunHBl OCia0ieHusT OCHOBHBIX CBOWMCTB aHWJIMHA B CpPaBHEHUHU C aMHUHAMU
MpeAeSIbHOIO psaa.

XVMHYECKHE CBOMCTBA aHUJIMHA: OCHOBHBIE CBOICTBa (B3aMMOAEHMCTBHE C KHCIOTAMHU); pEaKLIUU
3aMeIleHus] B apoMaTudeckoe sApo (TaJoreHWpoBaHHE (B3aUMOJEHCTBHE C OpOMHON BOJION),
HUTpPOBaHUE (B3aUMOJICHCTBUE C a30THOM KUCIIOTOM), Cylb()UpOBaHNE); OKUCIIEHNE; AIKUIUPOBAHNE
U alJIMPOBaHHE TIO0 aTOMYy a30Ta). 3alliuTa aMUHOTPYIMBI MPH pEakldd HUTPOBAHUS aHWIMHA.
Aueranmmun.  /JInazocoenuHenus.  JlnazoTupoBaHME — NEPBUYHBIX — apujaMHHOB.  Peakuuun
JINA30COEUHEHUM C BBIJICIEHUEM a30Ta. YCIOBHS a30COYETaHUs, a30- U JAMA30COCTABIIIOILME.
A3oKpacuTenu, 3aBUCUMOCTb MX cTpoeHuss or pH cpeabl. WUnaukatopsl. Ilomyuenue anunmna
(peakuus 3uHWHA). AHUIMH KaK ChIPbE JJI MPOM3BOJACTBA aHHIMHOBBIX Kpacutenei. CHHTE3bl Ha
OCHOBE aHWJIMHA.

Cepoopranuveckue coennHeHus. llpencraBneHne o0  CepOOPraHUYECKUX  COCIUHEHMSX.
Oco0eHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUEHUE CEPOOPTaHUYECKUX COETMHEHUH.

leTepoumkiibl. A30T-, KHCIOPOJA- U CEPOCOJEpKaIle reTeporukiabl. dypaH, muppoi, THoheH U
MMHJ1a30J1 KaK MPEJACTABUTENH MATHYICHHBIX TeTepOuKIIoB. [Iprpomna apoMaTHUHOCTH IS THHIICHHBIX
TETEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl MUPPOIa, ApOMATUUECKUI XapaKTEP MOJIEKYJIbI.
KucnorHeie cBoiictBa mupposa. Peaknun ruapupoBaHusi reTepouukioB. [IoHsTHE O mpupOIHBIX
nopdupuHax — xjgopodusuie u reme. O01IKe npeacTaBIeHus 00 UX PO B KUBOU npupoe. [Tupuaun
KaK IMpeACTaBUTENb HIECTUUWIEHHBIX I'€TEPOLUKIIOB. DJIEKTPOHHOE CTPOECHUE MOJEKYJbl MUPHJIMHA,
apoOMaTUYECKUI XapakTep MoJjeKyinbl. OCHOBHbIE CBOMCTBAa NHpUJMHA. Pa3nuuue B MposiBIEHUU
OCHOBHBIX CBOMCTB MUppoJia W MNUpHAMHA. Peakuuu nupuanHa: >37IeKTPO(UIBLHOE 3aMellleHue,
TUAPUPOBAHUE, 3aMEIICHHE aTOMOB BOJIOPO/A B B-TIOJIOKEHUH HA TUAPOKcorpymnmy. [TUKOTUHBI 1 BX
okucienue. Kero-enonpHas Tayromepus B-ruipOKCUITUPUIUHA.

Tayromepusi B-ruapokcunupunrHa u ypamwia. [lpencraBienne o0 wM#Aa30je, MUIEPHINHE,
MPUMUIMHE, UH]I0JIe, HIKOTHHE, aTpONKHEe, cKatojie, Gypdypose, THCTHANHE, THCTAMUHE, ITyPUHE,
MYPUHOBBIX ¥ MUPUMHIUHOBBIX OCHOBAHUSIX.

demoncTrpauuu. 1. OcHOBHBIE CBOWCTBa amMMHOB. 2. KadecTBEHHbIE peakiMM Ha aHWIMH. 3.
AnunuHoBbIe KpacuTenu. 4. O0pa3Iibl TeTepOIMKINYECKUX COSUHEHHA.

2.3.5. buoJsiornyeckn aKTUBHbIE BellleCTBA



ZKups1 Kax c10KHbIe (UPHI TIUIEPHUHA U BHICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIC M )KMBOTHBIE
KUPBI, UX cocTaB. PU3HYECKUE CBOMCTBA JKUPOB. XMMHUYECKHE CBOMCTBA JKUPOB: TMIPUPOBAHUE,
okucnenue. [Iepokcunnoe okucienue xupos. IIporopkanue ;xupoB. ' HIpoIn3 NI OMBUICHHUE KUPOB
KaK CII0CO0 NPOMBIIIJIEHHOTO HOJY4YEHHUsl CoJiell BBICHIMX KapOOHOBBIX KHMCIOT. I'maporeHusarus
#upoB. IIpuMenenue xupoB. Mbula Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT. Moromiye cBOMCTBa
mbLia. [lpeacraBienue o nunuaax. O6imue npeacTaBieHust 0 OMOJIOTHYECKUX (PYHKIMAX JIUIUI0B.
YraeBoawsl. OOmas ¢opmyna yraeBomoB. Kriaccudukamus yriaeBomoB. MOHO-, OnHro- u
noaucaxapuabl. Guznueckre cBONCTBA U HAXOXKAECHUE YIVIEBOIOB B NMPUPO/IE (Ha MPUMEPE IIIIOKO3bI
u (pykro3sl). JIuHeliHas W nMKIM4eckas GopMbl IIIOKO3bl U (pyKTO3bl. [Iupano3sl u (ypaHO3bI.
®opmyiel Guiiepa n Xeyopcea. [loHAaTre 0 TayroMeprun Kak BUIE H30MEPUH MEXKIY LHHUKINYECKOU U
auHenHoH popmamu. OnTUyecKkas U30Mepus INIIOKO3bl. XUMHUECKUE CBOMCTBA IIFOKO3bI: OKUCIIEHUE
XJIOPDHOW HWJIM OPOMHOM BOJOH, OKHCJICHHE a30THOW KUCIIOTOW, BOCCTAHOBJICHHWE B IIECTHATOMHBIN
CIUpT, auWIMPOBaHHUE, AIKUIUPOBAHUE, W30MEpPU3alMsl, KAa4ECTBEHHBIC PEaKIMM Ha IJIOKO3Y
(3KCIIEpUMEHTAJIBHBIE J0KA3aTeNIbCTBA HAJIWYMS aJlIbJETMJIHOM M CHUPTOBBIX TIPYII B IJIIOKO3€),
CIMPTOBOE, MOJOYHOKUCIIOE, IPOMMOHOBOKUCIOE M MAaCISHOKHUCIOE OpoxkeHue. [JIMKo3uaHbIi
TUAPOKCHI, ero crenuguyeckue cpoiicrBa. [lonstue o rimkosupax. IloHstue o rimoko3upax, ux
HaxoxJeHun B mnpupoze. IlomyueHue rmoko3sl. DPpykTo3a Kak H30Mep INIIOKO3bl. Pubosa wu
ne3okcupubo3a. [Ipumenenne u Guosorndeckas poJib yriiepo10B. OKUCICHUE YTIEBOJ0B — UCTOYHUK
SHEPrUU )KUBBIX OPTaHU3MOB.

Jucaxapuabl. Caxapo3a Kak INpeACTaBUTEIb HEBOCCTAHABIMBAIOUIMX aucaxapuaoB. CrpoeHue,
¢u3nueckue U XMMHUYECKUE CBOWCTBA caxaposbl. ManbTo3a, JaKTO3a M 11eU1001M03a: UX CTPOEHUE,
¢uznyeckue U XuMudeckue ceoicTna. ['uaponus

nucaxapunos. Ilonyuenue caxapa u3 caxapHoii cBekiibl. [Ipumenenue caxapossl.

[Mosmcaxapuabl. Kpaxmai, rimMkoreH u Lesitoo3a Kak Ouosorndeckue noaumepsl. Kpaxman kax
CMeCh aMWJIO3bl M aMMJIONEKTHHA, ero (hu3nyeckue cBOHCTBA. XMMHUYECKHE CBOMCTBAa Kpaxmania:
TUIPOJIN3, KAYECTBEHHAs peaklUMs C HMOJAOM U €€ IPUMEHEHHUE sl OOHapyKEHHUs Kpaxmaia B
IIPOAYKTAX IMUTAHUS.

I'mukoreH: ocoOeHHOCTH CTpoeHUs M cBoOWCTB. Llemmionosa: ctpoeHue U (u3MUecKue CBONCTBA.
XUMHUECKHE CBOMCTBA MLEUIIONIO03bI: THAPOIN3, OO0pa3oBaHHE CIIOXKHBIX 3¢upoB. IlpumeHenue
KpaxMana WM LeJunrosio3bl. lIpakTtuyeckoe 3HaueHue mnonucaxapuaoB. lloHsTHe 0 mpousBojcTBE
Oymaru.

Hyxkuaennosble kuciaorsl. Hykieozunsl. Hykneornapl. HykinenHOBBIE KUCIOTBI KAk IPUPOIHBIC
noiaumepsl. CoctaB u crpoenue HykjaeMHOBbIX kucinoT (JJHK u PHK). I'maponu3 HykiIeMHOBBIX
KHUCJIOT. POJIb HYKJIEMHOBBIX KHCJIOT B KHU3HeAesaTenbHOCTH opranusMoB. @ynknun /IHK n PHK.
KommnnemenrapHocts. I'eHetmueckuit kox. MHccnenoBanme cocraBa JIHK wuwenoseka u  ero
IIPaKTUYECKOE 3HAYCHHUE.

AMuHOKHCI0TBI. CoOCTaB, CTPOCHHME M HOMEHKJIATypa AaMHHOKHUCIOT. ['OMOJOrmdeckuil psn
IpelelbHbBIX aMUHOKHCIOT. M3oMepusi mpeneiabHbIX aMUHOKHCIOT. Omnruueckas H30MeEpHs.
dusnyueckue CBOMCTBA MPeaesIbHBIX aMUHOKUCIOT. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yroliie OeIKu.
CniocoObl MOTy4eHUsI aMUHOKHUCTIOT. AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHUYECKUe COeIMHEHUS,
paBHOBECHSI B paCTBOPAaX aMUHOKHUCIIOT. CBOMCTBA aMMHOKHCIIOT: KUCJIOTHBIE 1 OCHOBHBIE CBOMCTBA;
M303JIEKTpUYEcKasi TOUKA; AIKWINPOBAHKUE U allMJIMPOBAHUE aMUHOTPYIIIbI; 3TepUPUKALINS; PEaKIUU
C a30TUCTOM KuCI0TON. KauecTBEHHbIE peaklIMi Ha aMUHOKHCIIOTHI ¢ ruapokcuaoM meau (11),
HUHTUJIpUHOM, 2.4-muHuTpodTopOen3onoMm. Crneunduyeckne KayeCcTBEHHbIE pEaKklIMU Ha
apoOMaTHUYECKHE U TeTEPOLUKINYECKNE AMUHOKHUCIIOTHI C KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTOM, Ha
nucrenH ¢ ameratoM cBuHma (II). TlonsTe o0 [OUKIMYECKWX aMHuaax — JIaKTamMax o
JUKETONunepasuHax. buonmormyeckoe 3HaueHUE  O-aMUHOKHCIOT. OOjacTh  NpPUMEHEHUs
aMUHOKHCIIOT.

Ilentuabl, ux crpoenue. llentnaHas cBsi3b. AMUJHBIM XapakTep NENTUAHOM cBsi3u. CUHTE3
NENTUI0B. | HIpOoIn3 NenTuaoB.

Besiku kak npupoanbie ononoaumepsnl. CoctaB u crpoeHue 6enkoB. [lepBuunas cTpykTypa OenKoB.
XVMMHYECKHE METOABl YCTAaHOBJICHHS aMUHOKHCIOTHOIO COCTaBa M IOCJIEJOBATEIbHOCTH.
DepMeHTAaTUBHBIN TUApoIu3 OenkoB. Bropuunas cTpykTypa O€NKOB: O-CIUpajb, (-CTpyKTypa.
TpetnuHas ¥ 4eTBepTUYHAsA CTPYKTypa OenkoB. Jucynb@uiHble MOCTUKM M HOHHBIE M BaH-Iep-



BaanbCOBHl  (TUAPOGOOHBIE) B3aUMOJCHCTBUS. XUMHUYECKHE CBOWCTBA OCJIKOB: THUIPOIH3,
JIeHATypalusi, KadeCTBEHHbIE (IBETHBIC) peaknuu Ha Oenku. lIpeBpamieHus O€IKOB MHIKA B
opranusMme. buonornueckue GyHkuuu 6enkoB. JJoCTHKEHHSI B U3yYEHUU CTPOSHUS U CHHTE3a OEITKOB.
JdemoncTpauuu. 1. PacTBOpuMOCTh yIiIeBOJOB B BOJE U 3TaHOJE. 2. OOpa3Ibl aMHHOKHUCIIOT.
JlabopaTopHusle onbIThl. 1. CBoiicTBa 0K03bl. 2. OmnpeneneHre Kpaxmaia B IPOAYKTax MUTAHUS.
3. XKups! u ux cBoiictsa. 4. lIBeTHBIC peakiny OCIKOB.

2.3.6. BbicokOMO/IeKYJISIPHbIE COeMHEHHA

OcHOBHbBIE MOHATHS BHICOKOMOJICKYJISIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
cTerneHb mnoyimMepu3anuu. OCHOBHBIE CIOCOOBI IMOJYYEHHUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIL:
peakuuu NoJauMepu3auuu U nonukoHjaeHcauuu. ComnonumMmepuszanus. CTpoeHHME U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB MOJMMEPOB OT CTpOoeHUs: Mosiekyn. Kinaccudukaius noimmepos:
IJIACTMAcCHhI (IJIACTUKM), 3JIACTOMEPHI (KaydyKH), BOJOKHA, KOMIO3UThl. COBPEMEHHBIE MJIACTMACCHI
(mnmacTuku)  (MONMMATUIICH, TMOJMUIPONUIIEH, TOJIUCTUPOJ, MNOJUBUHWIXJIOPHA, (TOpOIUIacT,
NOJMATUIICHTeped TaIaT, aKpuiI-OyTaueH-CTUPOIBbHBIN IUIACTUK, MOJIMKApOOHATHI).
TepMoruiacTuyHble U TepMOpeakTUBHbIE — monuMepbl.  DeHondopmanbIeruHble  CMOJIBI.
KomnosutHsle  matepuansl.  llepcrekTuBbl  MCHONB30BaHUS  KOMIO3UTHBIX  MaTepUalIOB.
VYrnemnactuku.BonokHa, ux knaccudukanus. [Ipuponnsie n xummuueckue BojgokHa. MckyccTBeHHbIE
U CHUHTETHYECKHE BOJOKHA. [loHATHE O BHCKO3e W aneraTHOM BoJOKHe. [lommddupHbie H
MoJIMaMUHbIE BOJIOKHA, WX CTPOCHHE, CBOicTBA. [IpakTHueckoe WCIOIb30BAaHUE BOJOKOH.
Onactomepsl. [Ipuponsbiil U cuHTeTHUECKUN Kayuyk. Pe3una u 30ouuT. [IpmMeHeHne noaumepos.
Cunrerndeckue mieHkd. MemOpanbl. HoBbIe TeXHONIOTHY AanbHEHIIero

COBEPUIECHCTBOBAHHUS [TOJIMMEPHBIX MAaTEPUAJIOB.

HMemoncTpamuu. 1. OOpa3usr mnactukoB. 2. Komneknus BosnokoH. 3.IlonmkoHmeHcanms
ATHJICHIJIUKOJIA C Tepe(TaIeBOi KUCIOTOM.

JlabopaTopHblie onbIThbl. OTHOIIIEHWE CHHTETUYECKUX BOJIOKOH K PAcCTBOpPaM KHUCIIOT U LIEJIOYEH.
2.4. Xumus 4 JKM3Hb

2.4.1. XumMu4eckasi TeXHOJIOTHS

(Xumust B IPOMBbIIIJICHHOCTH)

OcHOBHbIE NPUHIHUIBI XHMUYecKOi TexHosoruu. OOmmMe MpeacTaBICHHUs O MPOMBIIUIEHHBIX
croco0ax MoJy4yeHus] XUMUYECKUX BEIECTB.

IIpou3BoACTBO CEPHON KHCJIOTHI KOHTAKTHBIM crocoboM. XumusMm mporecca. Cobipbe IS
IIPOM3BOJICTBA CEPHOM KHUCIOTHL. TexXHoloruuyeckas cxema Ipolecca, HPOLEecChl M almaparsl.
MexaHH13M KaTaIUTHYEeCKOro eicTBus okcua BaHaaus (V).

IIpousBoacTBo ammuaka. XumusM npoiecca. OnpeseneHne ONTUMAIbHBIX YCIOBHM IPOBEICHUS
peakuuu. [I[puHIMI HIUPKYIIALMY U €70 pealu3alus B TEXHOJIOTUYECKOU CXEME.

Mertaunyprusi. Yepnas wetamnyprusi. [lpousBoictBo uyryHa. JlomenHbIl mporiecc (ChIpbe,
YCTPOMCTBO JOMEHHOM Meuyd, XUMH3M Ipoliecca). [Ipou3BOACTBO CTaauM B MAapTEHOBCKOW IEYH.
[Tpon3BOACTBO CTanu B KHUCIOPOJHOM KOHBEpTepe M B AnekTponeuax. [Ipsmoil MeTon momydeHUs
kKenesa u3 pyasl. [{BeTHas metanmyprus.

Opranunyeckuii cuHre3. [IpomeinnenHas oprannyeckas XuMus. OCHOBHON M TOHKHUH OpraHUYeCKUN
cuHTe3. Hambosee KpymHOTOHHa)KHBIE NMPOU3BOACTBA OpPraHMYECKUX coenuHeHuid. [Ipon3BoacTBO
MeTtaHona. [lomydeHne ykcycHOM KHCIOTHI W dopmanbaeruaa u3 Meranona. [lomydenue amerara
nestrosio3sl.  ChIpbe 7SI OPraHMYecKOd MpOMBIIUICHHOCTH. [IpoGieMa OTX0MOB M MOOOYHBIX
npoaykToB. CHHTE3bl HA OCHOBE CUHTE3- Ta3a.

2.4.2. XuMus ¥ 3K0JI0TUsl

XUMHYECKOEe 3arps3HeHNE OKPYKAOIIel cpeibl U ero MOCIEACTBHS. DKOJIOTUS U MpodiemMa oXpaHbl
OKpYXKaroIlel Cpelbl. «3eaeHas» XUMHUSL.

JemoncTpanuu. 1. Cpipbe A1 IPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Mopenb KHISIIEro ciaos. 3.
XKenesnas pyna. 4. O6pasibl CIIIaBOB Keje3a.

2.4.3. XuMus ¥ JHEepreTuKka

[TpupoaHble UCTOYHUKHU YTIEBOAOPOAOB. IIpUpoAHBIA M MOMYTHBIA HEPTSIHON ra3bl, UX COCTaB U
ucrnonp3zoBanue. Hedtb kak cmech yriieBomopoaoB. CoctaB HedTH U ee nepepadoTka. [leppuunas u
BTOpHuHas mnepepaborka HepTH. Ileperonka nedtu. Kpekunr. Pucdopmunr. Hedrenpomykrsl.
OxktanoBoe umcio OensuHa. OxpaHa OKpyXKarwIlied cpeapl mnpu HedremnepepaboTke W



TpaHcnopTupoBKe HedTenpoaykToB. Kamenuwii yronb. KokcoBanme yrna. ['asupukanus yris.
Okonoruyeckre MpoOIeMbl, BO3HHMKAIOIIME IPU HCIOIb30BAHUU YIVIsI B KAuyeCTBE TOIIMBA.
ATbTEpHAaTUBHBIE HCTOUHUKH SHEPTUU.

2.4.4. Xumus 1 310pOBbE

Xumust nuni. Kupsl, 0€1Ku, YyriaeBosl, BATaMUHBL, pepMeHThl. PaninonansHoe nuranue. [luiiesrie
no6asku. [Tumessle 100aBky, nX Ki1accupuKanys. 3aupelieHHble U pa3peleHHbIC TUILEBbIEe T00aBKU.
OcCHOBBI IUI1IEBON XUMHUHU.

Xumus B Meauuuue. [lonsrue o papmaneBTuueckoit Xumun U papmakonoruu. PazpaboTka jiekapcTs.
JlekapcTBeHHbIE cpelicTBa, UX Kiaccuukanus. [IporuBoMukpoOHbIe cpeacTBa (CynbpaHuIaMUIHbIE
npenapatsl U aHTUOWOTHUKM). AHAJIBIeTHKH (acCUpHH, aHAJIbIMH, HapaneraMmoli, HapKOTHYECKHE
aHAJIbI'€TUKN). AHTUTUCTaMUHHBIE Npenaparbl. Bspkymme cpenctBa. ['OpMOHBI M rOpMOHaNbHBIE
npenapatel. [IpoOnembl, CBA3aHHBIE C NPUMEHEHHMEM JICKapCTBEHHBIX IpenapaToB. Bpeanbie
HPUBBIUKU U PAKTOPBI, pa3pyLIalONIUe 310pOBbe (M30BITOYHOE TOTPEOICHNE KUPHON MUIIH, KYpEHUE,
yIoTpebIeHHE AIKOT0JIsl, HAPKOMAaHHS).

2.4.5. XuMHus B IOBCEAHEBHOMN YKU3HU

Kocmernueckue u napdromepnsie cpeactsa. boitoBass xumus. IloHsaTHE O TOBEPXHOCTHO-AKTUBHBIX
BemlecTBax. Moromue u yucranme cpexacrBa. OtOenuparoniue cpeactBa. IlpaBuna Oe3zomacHoit
paboThI ¢ €AKUMU, TOPIOYUMU

U TOKCUYHBIMU BEILECTBAMHU, CpeICTBAMHM OBITOBON XuMmHU. IIurmeHtsl um kpacku. IlpuHumIie!
OKpalllMBaHUs TKAHEM.

2.4.6. XuMusi B CTPOUTEIIbCTBE

['umc. M3Becth. llement, Oeron. Kiewn. IlogbGop oNTHMAambHBIX CTPOUTEIBHBIX MAaTEpUAIOB B
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa.

2.4.7. Xumus B CEIIbCKOM XO0351CTBE

MunepaneHble UM opranuueckue ynooOpenus. CpexactBa 3amuTbl  pacteHui. IlecTuimsl:
WHCEKTHLUIBI, TepOrIuIbl 1 pyHruuabl. PenemienTs.

2.4.8. Heopranuyeckue MaTepuabl

Crekiio, ero Buapl. CuuKaTHas MPOMBIIUIEHHOCTb. TpaguIlMOHHbBIE 1 COBPEMEHHbIE KEpaMUYECKUE
Matepuansl. CeepxmpoBopsmias kepamuka. IloHsTHe o0 kepMmerax, Mmarepuanax € BBICOKON
TBEPAOCTBIO.

2.4.9. Xumus B coBpeMeHHOH Hayke OcoOeHHOCTH coBpeMeHHOH HaykH. [Ipodeccus xumuka.
MeTto10510THsl HAYYHOTO HUCCie0BaHUs. MeTo/ibl HAy4HOTo Mo3HaHUs B XUMHUHU. CyObeKT U O0BEKT
Hay4Horo no3Hanus. [loctanoBka npoGiemsl. Coop nH(popMaluu 1 HakomieHue ¢pakTos. [ unoresa u
ee HKCIIepUMEHTaJbHas IpoBepKka. TeopeTnueckoe 00bSICHEHNE MOTYYEHHbBIX pe3ynbTaToB. UHIyKIHs
U IeTyKIUs.

DKcrnepuMeHTalIbHas IPOBEPKa MOTYyYEHHBIX TEOPETUYECKUX BBIBOJIOB C LIEIBIO PACTIPOCTPAHEHUS UX
Ha Oosiee MIMPOKHM Kpyr OOBEKTOB. XMMHUYECKMH aHajau3, CUHTE3, MOJICJIMPOBAHUE XUMHUYECKHUX
IIPOLIECCOB U SBJICHUI KaK METO/JIa HAyYHOI o No3HaHusl. HaHOCTPYKTYpHI.

BBenenue B NpoekTHYIO AeATenbHOCTh. [IpoekT. Turbl 1 BBl MPOEKTOB, 3Talbl pealu3alii IPOEKTa.
Oco0eHHoCTH pa3pabOTKU MPOEKTOB (IIOCTaHOBKA 11eJIeH, 0100p METOIHK, paboTa ¢ INTEPATyPHBIMU
UCTOYHHUKAMU, O()OPMIIEHHUE U 3aIINUTA MPOEKTA).

HUctounuku xumudeckod wuHpopmanuu. I[lowck xumuueckodl wuHGoOpMaUMU 1O Ha3BaHUSM,
UICHTU(PHUKATOPaM, CTPYKTYpHBIM (hopmynam. PabGora ¢ 6azamu nanHbix. CoBpeMeHHbIE (hU3HKO-
XUMHUYECKHE METO/Ibl YCTAaHOBIIEHHUSI COCTAaBa U CTPYKTYPHI BELIECTB.

Hemoncrpauuu. 1. Ilumessie kpacurenu. 2. Kpamenue Tkaneil. 3. OrGenuBaHue TkaHel. 4.
Konneknust cpencts 3amuthl pacteHuit. 5. Kepamuueckue matepuwanbl. 6. l[BetHble crexma. 7.
[Tpumepsl paboTHI ¢ XMMUYECKMMHU 0a3aMU JaHHBIX.

JlaGopaTopubpie ombIThI. 1. 3HaKOMCTBO ¢ MowmuUMH cpeiacTBamu. 2. Kmew. 3. 3HaKOMCTBO ¢
MHUHEpaJIbHBIMU YA0OPEHUSMH U U3yYEHHE UX CBOWCTB.

2.5. Tunel pacyeTHBIX 33134

1. HaxoxaeHue MOJIEKYJIsIpHOH (opMysbl yIIIeBOAOpOAa IO €ro IJIOTHOCTH M MacCOBOW J0je
JJIEMEHTOB, BXOISAIINX B €r0 COCTAB WX IO MPOLYKTAM CrOpaHHs.

2. PacueTrbl MaccoBoOil 1011 (MacChl) XMMHUYECKOTO COEIMHEHUS B CMECH.



3. Pacuersl macchl (00beMa, KOIMYECTBA BEIIECTBA) MMPOTYKTOB PEAKIMH, €CIIH OJTHO U3 BEIIECTB 1aHO
B M30BITKE (MMEET MPUMECH).

4. PacueTbl MaccoBO UM 0OBEMHOM J10JIM BBIX0J1a IPOAYKTA PEAKLIUU OT TEOPETHYECKH BO3MOMKHOTO.
5. Pacuets! TemnoBoro 3¢ ¢pexra peakum.

6. PacueTbl 00bEMHBIX OTHOLIEHHUH ra30B IPU XUMHUYECKUX PEAKIIMSIX.

7. PacueTsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKIIUHU, €CIIU OJJHO U3 BEIIECTB AAHO
B BHJIE PACTBOPA C OIPEIEICHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA.

8. PacueTsl sHEpruM akTUBALMM U KOHCTAHThI CKOPOCTH PEAKIIMU 10 SKCIIEPUMEHTAIBHBIM JaHHBIM.
9. PacueT KOHCTaHTbI PABHOBECHS 10 PABHOBECHBIM KOHLEHTPALUSM BEIIECTB.

10. Pacuyet paBHOBECHBIX KOHLIEHTPALIMI BEIIECTB, €CJIM U3BECTHBI HCXO/IHbIE KOHIICHTPALIMU BELLIECTB
U KOHCTaHTa PaBHOBECHUSI.

11. Pacuer pH pactBopa cuiabHON KUCIOTHI M CUIILHOTO OCHOBAHUS, €CJIM N3BECTHA UX KOHIIEHTpALUSI.
12. Pacuer pH pactBopa c1a00ii KMCIOTHI U €J1a00r0 OCHOBAHHUS, €CJIM U3BECTHA UX KOHLEHTPALUs U
KOHCTAaHTa JUCCOLMALIH.

13. PacueT pacTBOPMMOCTHU COJIM, €CIU W3BECTHA BeauuyuHa ee [1P.

14. PacueTsl ¢ UCIIOIB30BAaHUEM 3aKOHOB AJICKTPOJIN3A.

2.6. Tembl MpakTHYECKUX padboT

1. CkopoCTh XMMHUECKUX PEAKIMi. XUMUYECKOE PABHOBECHE.

. DKCIIEpUMEHTAJIbHOE PEUICHHE 3a/1a4 110 TeMe «l aoreHsD».

. DKCIIEpUMEHTAJIbHOE PELIEHHE 3a/1a4 110 TeME «XaJIbKOTEHBI».

. ITonyyenue aMmMuaka U U3y4eHue ero CBOMCTB.

. DKCIIEpUMEHTAIbHOE PELIEHHE 3a/1a4 110 TeEME «DJIEMEHTHI IIOJrPYIIIIbI a30Tay.

. OKCIIEpUMEHTAJILHOE PELICHHE 3a/1a4 110 TeMe «MeTasulbl IIIaBHBIX IOATPYIIID.

. [losryuenne MeTHOTO KyIopoca.

. DKCIIepUMEHTAIIbHOE PELICHUE 3a/1a4 110 TeMe «MeTaibl HOOOYHBIX MOArPYIII».

. Ilomyyenue comu Mopa.

10. U3roroBiieHue Mozienel MoJIeKysl OpraHUYeCKUX BEIIeCTB.

11. ITomy4yeHue 3THIIEHA U N3yYEHUE €r0 CBOMCTB.

12. [Toryuenue 6poMaTaHa.

13. TlonyuyeHnue aneroHa.

14. ITony4yeHune yKCyCHON KHCIIOTHI.

15. CunTes sTuUnanerara.

16. I'maponns kpaxmaiia.

17. Unentudukanus opraHuyecKux BEIIECTB.

18. Pacrio3naBanue niactmacc.

19. Pacio3HaBaHu€e BOJIOKOH.

20. Kpamenue TkaHei.

2.7. TeMbl TOTIOJTHUTEIBHBIX OIBITOB U CUHTE30B

. OnpeneneHye KaueCTBEHHOIO COCTaBa OPraHUYECKOrO BEIECTBA.

. [lonyuenue MeTaHa, U3y4eHHUE €r0 CBOMCTB.

. IlonydeHne anieTusIeHa ¥ ONBITHI C HUM.

. [lonydenue sTusIeHa 1 cCOOMpPaHUE €TO B ra30METpP.

. Cunte3 nubpomaTana.

. CBoiicTBa ckumnuapa.

. Bosronka nHadranuna.

. O6pazoBanue nogodopma.

. Ilonyuenne akposneunna.

. [lonyuenne n3oammiianerara.

. CuHTe3 KpacuTenss aHUJIMHOBOTO TOTy00ro.

. CepeOpenue.

. Kpucrannuzanus u3 nepechlieHHoro pacTBopa.

. [lonnyyenue manaxura.

. IlonydeHne xene3Horo Kymnopoca.

. IlosryyeHnue ropbKou coJu.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

[Tony4yenue 6pomMa 1 OpOMHOI BOABI.

[Tonydenue XJ1I0poOBOAOPOA U COSTHON KUCIIOTBHI.
[Tony4yenue nupodoproro xkenesa (II).

[Tomyyenue runpokcua xenesa (11).

CunTe3 rugpokapOboHaTa HaTPHsL.

CuHTe3 aJTIOMOKAIMEBBIX KBACIIOB.

Cunres xsopuaa meau (II).

AJroMoTepMus.

B3auMopeiicTBre amtoMUHHS C OPOMOM.

["opeHue yrist v cepbl B pacIljIaBI€HHOM CETUTPE.
B3aumoneiicTBre HUTpUTA HATPHUA C BOJIOM.
BoccranosiieHne CBUHIIA MATHUEM.

O30H B MpoOHpKe.

[IpuroroBneHue KpaxMajibHOTO KJICHCTEpa U HOAKpaXMaIbHOU OyMaru.
[ToryueHnue «KynmopocHOro Macia.

OOyrnuBaHue caxapa CEpHON KUCIOTOM.

Peakuusi, koTopoii GoJee msITH THICSY JIET.

«JInucuit XBOCT» U3 HMIMHAPA.

«Heopranuueckuii cagy.

XpycTsias OJ0BsHHAs MaJI04YKa.

Cmuias Byna.

Benbika cMecu nepMaHranara Kajiusl ¢ TIIUIEPUHOM.
CBUHIIOBBII IIEMEHT.

Bcenbika cMecu nepMaHranata Kajiusi 1 alllOMUHUS.
«Bynkany.

XHUMHUYECKUH CEPIICHTApHM.

TauHCTBEHHAS] HA/ITHCh.

I'paBupoBKa o0 Meu.

3. TemaTnueckoe mJIaHMPOBaAHHE
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TEMA 1. NOBTOPEHUE U YITMYBNEHUE 3HAHUA 17 -
1 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1 OOBACHATH MOJIOKEHHSI ATOMHO- 1
BemecTBa MONEKyJIIPHOTO U MOJIEKYJIApPHOTO y4eHus. OnepupoBarb
HEMOJIEKYJIIPHOTO CTPOCHUS. MOHATUSIMU «XUMUYECKUHN IIEMEHT,
KauecTBEeHHBIN U KOJIMYECTBEHHBIN «aToOM», «MOJIEKYJIa», «BEILECTBOY,
cocTas BewecTsa. MoisipHas u «huznyeckoe Teno». OObIACHATH 3HAUCHHE
OTHOCHUTEJIbHAS MOJIEKYJISIpHAsS XUMHUYECKOH (POPMYIIbI BELIECTBA KaK
Macchl BemecTsa. MoibHas 101 U BBIPa)KCHUE KAYECTBEHHOI'O U
MaccoBas JOJIs DJIIEMEHTA B KOJIMYECTBEHHOT'O COCTABA BEILECTBA.
BEILECTBE. PaccuntheiBaTh MacCcoOBBIE U MOJIBHBIE JOJIU
JJIEMEHTOB B XUMHUYECKOM COEIMHEHUU.
Omnpenensite GOpMyIIbI COSTUHEHUH TIO
U3BECTHBIM MACCOBBIM, MOJIBHBIM JIOJISIM
JJIEMEHTOB.
2 Crpoenue atoma. M3oTonel. AToMHas 1 N300paxkaTh 31€KTpoHHBIE KOHPUrypauuun | 1
opOutans. Pactipesienenue 31eKTPOHOB aTOMOB M MOHOB I'pa)MYeCKu U B BUJIE
10 SHEPreTUYECKUM YPOBHSM B JIEKTPOHHOU (OPMYIIbI, YKa3bIBATh
COOTBETCTBUU C IPUHIUIIOM BaJICHTHBIE 3JIEKTPOHbI. CpaBHUBATH
HauMEHBIIIEH YHEPTUH, IPAaBUIIOM JJIEKTPOHBI, HAXOASIINECS Ha Pa3HBIX
Xynaa v npuHimnom [laymu. YPOBHSIX, 110 (pOopMe, SHEPTHH.
OneKkTpoHHas KOH(Urypauus aroma. XapakTepru3oBaTh BaJCHTHbBIE
Krnaccudukanms xumudaeckux BO3MOKHOCTH aTOMOB XUMHUYECKHUX
3JIEMEHTOB (S-, p-, d-, f-37emMenThI). 3JIEMEHTOB
BasieHTHBIE 2JIEKTPOHBI
3 [Tepnoanueckuit 3akoH. PopmynupoBka | 1 XapakrtepusoBats lleprnoauyeckyro 1,
3aKOHA B CBETE COBPEMEHHBIX CUCTEMY XUMHUYECKUX DJIEMEHTOB 3,
IIPEACTABICHUM O CTPOCHHUH aTOMa. J1. . MenneneeBa Kak rpapuueckoe 5
MupoB033peHUECKOE U HAyYHOE otobpaxenue [leproauueckoro 3akoHa.
3HadeHue [lepuognueckoro 3akona /. IIpenckassiBaTh CBOMCTBA 3aJaHHOTO
H. Mengaeneesa. Pagnyc aroma. 3JIEMEHTA M €T0 COeaUHCHHUH,
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB OCHOBBIBasACH Ha lleproanyeckoM 3aKoHe
IIPOCTHIX BEIIECTB, BOJOPOIHBIX Y U3BECTHBIX CBOMCTBAX IIPOCTHIX BEIIECTB
COCIMHEHMH, BBICIIUX OKCUIOB U METaJIOB U HeMeTaoB. OOBACHATD
TUAPOKCHUIOB B IIEPHUOAAX U IPyIIax. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
DNEeKTPOOTPULIATEILHOCTD 3JIEMEHTOB, IPOCTHIX BEILECTB, BHICIIUX
OKCHJIOB ¥ THIPOKCUJIOB B TPyIIax U
nepuonax Ilepuonuueckon CUCTEMBI.
[IporHo3upoBarte CTpoeHUE aTOMA U
CBOMCTBAa XUMUYECKUX DIIEMEHTOB
1 00pa30BaHHBIX UMU COEIMHEHUH,
ONMPAsCh HAa UX IOJIOKEHUE B
[Iepnonnueckoii cucreme.
XapakTepHu30BaTh 3HAUEHUE
[Ieproarueckoro 3akoHa
4 XuMHYeCKas CBA3b. DIEKTPOHHAA 1 KoHkpernsupoBarts noHsTHE 1,
IPUPOJA XUMUYECKOM CBsI3H. Bubl 3)




XUMUYECKOU CBsA3U. FIOHHAs CBA3b.
KoBasneHTHas HenosIpHas U NMOJIIpHast
cBsi3b. OOMEHHBIN 1 TOHOPHO-
AKLIENITOPHBIM MEXaHU3MBI
00pa30BaHMs KOBAJIEHTHOM MOJIIPHOM
cBsA3u. ['eoMeTpust MOJIEKYIIBI.
Merannuueckas cBA3b. Bogoponnas
CBS3b

«XuMuueckas cBs3by. O000maTh MOHSITHS
«KOBaJICHTHAs HETIOJISIPHAS CBS3bY,
«KOBAJICHTHAsI MOJIIPHASL CBA3bY, KMOHHAS
CBSI3bY», «BOJOPOJIHAS CBA3bY,
«METAJIJINYCCKAs CBI3bY.
KnaccuunupoBars THIIBI XHMHYECKON
CBSI3H M OOBSICHATH UX MEXAHU3MBI.
[Ipencka3spiBaTh THIT XUMHYECKOM CBSI3H,
3Hast popmyny win pu3ngecKue CBOMCTBa
BemecTBa. OOBACHATE MEXAHU3MBI
00pa30oBaHMs KOBAJIGCHTHOU CBSI3u

ArperatHble COCTOSIHUSI BEILIECTBA. [Iporuo3upoBath CBOWCTBA BEILIECTBA, 1,

THUIBI KPUCTAIIIMYECKUX PELIETOK: HCXOJs U3 TUIIA KPUCTAIUINYECKON )

aTOMHasi, MOJIEKYJIsIpHasi, MOHHas, peuietku. Onpeaenars TUIl

MeTaJlIIn4ecKast. 3aBUCUMOCTh KPUCTAJUIMYECKOM PELIETKH, ONIUPAsICh Ha

(bu3nYeCKUX CBOMCTB BEIIECTBA OT TUIIA U3BECTHBIC (PU3UYECKHE CBOMCTBA

KPUCTAJUIMYECKON pemieTKH. [IpndanHbI BEILIECTBA

MHOT000pa3us BemecTB. COBpeMEHHbIE

IIPEICTABJICHUS O CTPOCHUH TBEPIBIX,

KUJKUX U Ta3000pa3HbIX BEIIECTB

Pacuets! o hopmynam u ypaBHEHUSIM OcymiecTBIATh pacyeTs 1o GopMynam u S5,

peakLMil C UCTIOJIb30BAHMEM OCHOBHOI'O YPaBHEHUSAM PEaKIUil C UCIIOJIb30BaHUEM |

3aKOHA XMMHUYECKON CTEXUOMETPUU OCHOBHOI'0 3aKOHA XUMUYECKON
crexuomerpuu. Mcronb30BaTh aaropuTMsl
IIpU pElIeHUH 3a]a4

["a30BbI€ 3aKOHBI. Y paBHEHHE Ocyl11ecTBISATh pacyeThl, UCIIOIb3YS 5,

Knaneitpona—MenneneeBa. 3akoH razoBbl€ 3aKOHBI. MC0JIb30BaTh 7

ABorapo. 3ak0H 00bEMHBIX AITOPUTMBI IIPU PEIICHUH 3a7a4

oTHoIIeHUH. OTHOCUTENbHAS

IUIOTHOCTB ra30B. CpeaHss MOJspHas

Macca CMECH

Knaccudukanus XuMHUECKUX peakiui XapakTepu3oBaTh IPU3HAKH 5

10 Pa3JINYHbIM PU3HAKaM CPaBHEHUS. XUMHUUYECKHUX PEaKINM.

['oMoOreHHBIE U TETEPOreHHBIE PEAKIINH. KnaccuduinmpoBars XUMHYECKHE PEAKITHH

Knaccudukanus mo 3Haky TEmioBoro 10 pa3JIUYHbIM MPU3HAKAM CPAaBHEHUS

s dekra. O6paTuMbie U HEOOPATUMEBIE

peakuun. Karanuruueckue u

HEKaTAIUTUYECKHUE peakiuu. Peakuuu ¢

M3MEHEHHEM U 0e3 U3MEHEHHUsI CTENIEH!

OKHCJIEHHUS JIEMEHTOB B COEMHEHMSIX

W3meHenne cTeneHn OKUCIeHUs XapakTepru30BaTh OKUCIUTEIBHO- 5,

JJIEMEHTOB B COCIUHEHHUSIX. BOCCTAHOBUTEJLHBIE PEAKIIUU KaK 7,

OKHMCIHUTENTBHO-BOCCTAHOBUTEIBHBIE MIPOLIECCHI, TPU KOTOPBIX U3MEHSIOTCS 3

peakuuy. THUIIBI OKUCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHMN.
OxucneHne U BOCCTAaHOBJIEHHE.
Okucnureny 1 BOCCTAaHOBUTEIN. MeTox
aNIeKTpoHHOro Oananca. [loBenenue
BEIIIECTB B CPEJax C pa3HbIM 3HAYEHHEM
pH. Ilepmanranar kanus Kak
OKHCIIUTENb.

lanbBanMyeckuii 3eMeHT (Ha mpumepe
anemenTa JlaHuais). DaeKkTpon3
pacIuIaBOB ¥ BOJHBIX PaCTBOPOB

CTETNIEHH OKUCIIEHUsI aTOMOB. COCTaBIISIT
yYpaBHEHHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUII ¢ TOMOIIBIO
METO/a MEKTPOHHOrO OaaHca.
OOBACHATH BIUSHHUE CPEbl HA TPOAYKTHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX
peakiuii. XapakTepu3oBaTh JIEKTPOIH3
KaK OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIN
nporecc. OOBACHITH MPOIECCHI,
MIPOTEKAIOIINE P IEKTPOIIN3E
paciiaBoB U pacTBOpoB. PackpbiBaTh




AIIEKTPOJIUTOB (KUCIIOT, IIeI0Ueh U
couteii). OKHCIUTETBHO-
BOCCTAHOBUTCIIbHBIC PCAKIIUU B
NPUPOJIE, TPOU3BOJICTBEHHBIX
nporeccax 1 )KU3HEACSITEeIbHOCTH
OpPTraHU3MOB.

MPAKTUYECKOE 3HAUCHHE 3JIEKTPOJIN3A.
OOBSACHATH MPUHITUTT JCHCTBUS
raJbBaHHYECKOTo djieMeHTa. Habmogats
JEMOHCTPHUPYEMBIE OIBITHI U OTTUCHIBATH
HX C TOMOIUIBIO POJAHOIO SI3bIKA U SI3bIKA
xuMUU. Jlenatb BBIBOJIBI 11O PE3yJIbTaTaM
JIEMOHCTPHUPYEMBIX XUMUYECKUX OMBITOB

10 Baxxneliye Ki1acchl HEOPraHM4eCKUX KnaccudunmpoBaTs HeOpraHu4aeckue 5,
BEILECTB. DJIEMEHTHI METAJIbI U BEILIECTBA 110 Pa3HbIM ITPU3HAKAM. 7
HEMETaJUIbl U UX MOJO0KEHUE B OnuceIBaTh FTEHETUYECKUE CBA3U
[Tepuoaunueckoii cucreme. MEXy U3yUYE€HHBIMU KJIaCCaMU
Knaccudukanus u HoMeHKIaTypa HEOPraHWYECKUX BELIECTB
CJIOKHBIX HEOPTaHUYECKUX
COEIMHEHUI: OKCUJ0B, THIPOKCUIOB,

KHCJIOT U coJied. I 'eHeTnueckas cBs3b
MEXIY KJIaCCAMH HEOPTAHUYECKUX
COCIMHEHU I

11 CunpHbI€ U cl1abble AIEKTPOIIUTHI. XapakTepu3oBaTh YCIOBUS IPOTEKAHUS 5
Peakiiuu nonHOro oOMeHa 1 yClioBUs pEaKUuii B paCTBOpax JIEKTPOIUTOB 10
UX NpoTeKkaHus 10 KoHua. [lonxbie n koHIa. HaGmroate u onuckeIBaTh
COKpAIlICHHbIC HOHHBIC YPABHECHHS. XUMHUYECKHUE OMBITHI C TOMOIIBIO POJIHOTO
JlaGoparopubliii onbIT 1. Peakunu sI3bIKA U S3bIKa XUMHUH. J[e1aTh BEIBOARI 110
MOHHOTO 0OMeHa pe3yibTaTaM IMPOBEACHHBIX XUMHUYECKUX

ornbIToB. COOII0IaTh IPAaBUIIA U IPUEMBI
0e301MmacHOl padOThl ¢ XUMHYSCKUMU
BEIIECTBAMHU U JTA00PATOPHBIM
000pyI0BaHEM

12 PactBopbl. CiocoObI BBIpa)KeHUS O060011aTh MOHATHUS «PACTBOPBIY, 5
KOJIMYECTBEHHOTO COCTaBa pacTBOpa: «PaCTBOPUMOCTb», «KOHIIEHTPAIUs
MaccoBast 107151 (TIPOIIeHTHAS pacTBOpoB». OnepupoBaTh
KOHIICHTpAIIUs ), MOJIIpHAs KOJIMYECTBEHHBIMHU XapaKTEPUCTUKAMU
KOHIIeHTpauus. PacTtBopenue kak COJIepKaHUsl PAaCTBOPEHHOI'O BEILIECTBA.
(UBUKO-XUMHYECKUH TTpoLiece OmnuchIBaTh MPOIIECCHI, TPOUCXOISIINE

IIpU pacTBOPEHUU BELIECTB B BoJie. Pemarh
pacyeTHbIC 3a/1a4u C TPUMEHEHUEM
MOHSTUHN «PACTBOPUMOCTbY,
«KOHIIEHTpAIIUST PACTBOPOBY.
Hcnonbs30BaTh anropuT™Mbl NpU pELIEHUN
3a/1a4

13 Hucnepcusie cucrembl. KomnouaHsie XapakTepu3oBaTh KOJUIOUJIHbBIE 5,
pacTBOpbI. MIcTHHHBIE pacTBOPHI. pactBopbl. O600IMATE TOHATHS 8

HucnepcHas ¢a3za 1 JUcrepcuoHHas
cpena. CycreH3uu U SMYyJIbCUU. 3011 U
renu. OnanecreHuus. Qe
Tunnana. Koarynsuus. CenumeHTanusl.
Cunepesuc.

JlaGoparopHubiii onbIT 2. CBOMCTBa
KOJUIOM/IHBIX PaCTBOPOB

«KOJUTOUIHBINA PACTBOPY, «30JIbY, (TEIbY,
«TYMaHy, <OMYIbCHUS», «CYCTICH3H,
«KOATYIISIUA», «CETUMEHTAIUS,
«cuHepe3uc». OOBACHITH OTIUINE
KOJUIOMIHBIX PACTBOPOB OT UCTUHHBIX.
OOBSCHATH CYIIHOCTH MTPOIIECCOB
KOaryJsiuu u cuaepesuca. Mccnenosathb
CBOMCTBA HN3Yy4aCMbIX BCIICCTB.
Habmonate geMoHCTpUpyeMEbIE U
CaMOCTOATCIIbHO IMPOBOJUMBIC OIIBITHI.
HaOmroiaTe ¥ ONKUCHIBATH XUMUUECKHE
peaKkuuy ¢ MOMOILBIO POJTHOTO SI3bIKA U
A3bIKA XUMHU. I[eHaTL BBIBOJHBI 110




pe3yibTaTaM MPOBEICHHBIX XUMUYECKUX
onbIToB. CO0II0AAaTh IPAaBUJIA U IPUEMBI
0e30MmacHo# paboThl ¢ XUMUYECKUMU
BEIIECTBAMHU U J1a00OPaTOPHBIM
o0opyoBaHEeM
14 I'maponus coneit. I'maponus no 1 [Ipencka3biBaTh peakiuio Cpeibl 5,
KaTHOHY, TI0 aHHOHY, 110 KaTHOHY U 110 BOJIHBIX pacTBOPOB coJjeil. Habnronate 8
aHuony. Peakius cpeabl pacTBOpOB JEMOHCTPHUPYEMbIE M CAMOCTOSATEIHHO
COJIEH: KUCJIOTHAS, 1IeI0YHas U MPOBOJMMBIE ONBITEL. HabmoaaTs u
HerTpanbHas. [lomHbIi HEOOpaTUMBII ONHMCHIBATh XUMUYECKUE PEAKIIUU C
TUAPOJIN3. MOMOIIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUHU.
JlabGoparopubiii onbIT 3. ['uaponu3 JlenaTh BBIBOJIBI IO PE3yJIbTaTaM
coseit MPOBEACHHBIX XUMUYECKUX OIBITOB.
Cobmro1aTh MpaBuiia v MpUEMbl
0e30MmacHOi pabOThl ¢ XUMHYECKUMHU
BEIIECTBAMHU U JTA00PATOPHBIM
000pyI0BaHEM
15 Kommekcusie coenqunenus. Cocras 1 OnepupoBaTh MOHATUIMU 5
KOMIUIEKCHOI'O HOHA: «KOMILIIEKCOO0PA30BATEIIb Y, WIUTAH]Y,
KOMILIEKCO0Opa30BaTeb, JTUTaH/Ibl. «KOOPJIMHAIMOHHOE YUCII0», «BHYTPEHHSS
KoopaunanuonHoe uuciio. KOOpJMHAIIMOHHAS cepay, «BHEITHSIS
Homenknarypa KOMIUIEKCHBIX KOOpAMHAIIMOHHAS cepar.
COeIMHEHUI. 3HaueHNE KOMIUIEKCHBIX Knaccugunupoars 1 Ha3bpIBaTh
coenuuenuil. [Tonstue o KOMIUIEKCHBIE coeuHeHus. MccaenoBaTh
KOOPJAMHAIIMOHHON XUMUHU. CBOMCTBA M3y4aeMbIX BEILIECTB.
JladoparopHslii onbIT 4. [lonydenue u Habmonate geMoHCTpUpyeMbIe U
CBOMCTBa KOMITJIEKCHBIX CaMOCTOSTEIILHO TPOBOJIUMBIE OTIBITHI.
COETMHEHU I Habmonate u onuceIBaTh XUMHUYECKHE
peakuuy ¢ MOMOIIBIO POJTHOTO SI3bIKA U
sI3bIKa XUMUU. Jlenath BBIBOJBI 110
pe3yabTaTaM IMPOBEICHHBIX XUMHUYECKUX
omnbIToB. COOMIOAATH IPAaBHIIA M IPUEMBI
0e30macHOi pabOThl ¢ XUMUYECKUMHU
BEIIECTBAMH U JTA00OPaTOPHBIM
000pyTOBaHUEM.
16 O6o06m1aro1iee TOBTOPEHHE M0 TEME 1 CocTaBisaTh 0000IIAIOIIHE CXEMBI.
«OCHOBBI XUMHUUN» OcyiecTBIATh O3HABATENbHYIO
pedIIeKCHIO B OTHOIIIEHUU COOCTBEHHBIX
JOCTUKEHHH B Ipoliecce peLieHms
y4eOHBIX ¥ MMO3HABATEIbHBIX 3a7a4
17 Kontponbnast pabota Ne 1 mo 1 OcymecTBISTh TO3HABATEIBHYIO
TeMe «OCHOBBI XUMHM pedaeKCuio B OTHOIIIEHUH COOCTBEHHBIX
JOCTUKEHHH B Ipoliecce petieHus
y4eOHBIX ¥ MO3HABATEIbHBIX 3a7a4
TEMA 2. OCHOBHBbIE NMOHATUA 13
OPIrAHUYECKOU XUMUU
18 [losiBneHne u pa3BuTHE OpraHudeckon | 1 Paznuuare npeameTsl n3yyeHus 2,
XUMUU Kak Hayku. [Ipeamer u 3agaun OpraHUYECKON U HEOPraHUYECKOM 3,
OpraHUYeCcKON XUMUHU. MecTo u xuMun. CpaBHUBATh OPTaHUYECKUE U 4
3HAYeHHE OPraHUYECKON XMMHUHU B HEOPraHUYECKUE COCTUHEHUS.
CUCTEME €CTECTBEHHBIX HAYK. Habmonate neMoHCcTprUpyeMble
B3anmocBs3b HeOpraHu4eckux u OTIBITHI U ONUCHIBATh UX C IOMOIIBIO
OpPraHUYECKHUX BEIECTB. POJIHOTO SI3bIKA U S13bIKA XUMUH




19 Pewienne pacdyeTHbIX 3a1a4 HA Ocy1ecTBIATh pacyeThl 10 YCTAHOBJICHUIO | 5
YCTaHOBJICHHE (POPMYIT YTIIEBOIOPOIOB (hopmyn yriaeBoaopoaoB
10 3JIEMEHTHOMY COCTaBY M 110 aHAJIU3Y I10 3JIEMEHTHOMY COCTaBY U 11O
IIPOJYKTOB CTOPAHHUS aHaJIN3Y IPOAYKTOB CTOPAHMS.

Hcnonp30BaTh alropuT™MBl IIpH
pEILIeHNN 3a1a4

20 Oco0eHHOCTH OpraHUYECKUX BEIECTB. OOBACHATH MPUYUHBI MHOTOOOpa3us )
[TprynrHbl MHOTOOOpa3us opranudeckux seuiects. HabmonaTs
OpraHMYecKUX BemecTB. OpraHudeckue JIEMOHCTPUPYEMBIE OIIBITHI U OIUCHIBATH
BELICCTBA B IPUPOAC. Y TIIEPOIHBIN UX C IOMOUIBIO POIAHOIO S3bIKA U S3bIKA
CKEJIET OPraHUYECKON MOJIEKYJIbI, €T0 XUMHUH
THUIIBL: IUKINYECKUE, ALUKINYECKHE.

Kapbonukimdeckue u
TETEPOLIMKIMYECKNAE CKETIETHI.
Kparnocts xuMuyeckoi cBsi3u (BUIbI
CBA3E€H B MOJIEKYJIaX OpPraHUYECKHUX
BEILIECTB: OJUHAPHBIE, IBOMHBIC,
TpoiiHble). I3mMeHeHune snepruu cBsszen
MEXJly aToMaMu yriiepoja npu
YBEJIMUEHUH KPATHOCTH CBA3H.
HacplinieHHble 1 HEHACHIIIEHHbBIE
COEIMHEHMUS.

21 DNEKTPOHHOE CTPOECHUE U XUMUYECKHE XapakTepru30BaTh 0COOEHHOCTH 5
cBsA3M aroma yriepoga. OCHOBHOE U CTpoeHMs aroma yriiepoja. OnucsBaTh
BO30Y)KJICHHBIE COCTOSIHHSI aTOMOB Ha HOPMaJIbHOE M BO30YK/IEHHOE COCTOSHUS
npumepe yriepoaa. I'mbpuanzanus aTOM YIJIEpOJia U OTPaKaTh UX
aTOMHBIX OpOuTalieH, €€ TUIIBI JUIs rpaduuecku. OneprupoBaTh NOHITHIMU
OpTaHMYECKUX COSIUHEHUA: SP3, SP2, «rubpuau3anus opouraneiny, «Sp3-
sp. O0Opa3oBaHue G- U T-CBSA3EH B THOPHIU3AIHSI», «SP2 THOPHIU3AIHS,
MOJIEKYJIax «Sp-rubpuanzanus». OnuceBaTh
OpPraHUYECKUX COECTUHEHHH. OCHOBHbBI€ TUIIbI THOPUAU3AIMH aTOMa
ITpocTpaHCTBEHHOE CTPOEHKE yriepoja. OObACHATh MEXaHU3MBbI
OpraHMYECKUX COEAUHEHUN o0pa30BaHMs G- U T-CBA3EH B MOJIEKYJIax

OpPraHUYECKUX COEANHEHUN

22 XHUMHYECKOE CTPOCHUE KaK MOPSAIOK @opMynMpPOBATH OCHOBHBIE MOJIOKEHUS 1,
COEIMHEHUS aTOMOB B MOJIEKYJIE CTPYKTYPHOU TEOpHUH OpPraHUYECKHX 2,
COTJIACHO WX BaJICHTHOCTH. OCHOBHBIE BemectB. [IpeacraBnsarts Bkiag @. Kekyne, | 3,
MIOJI0KEHUS TEOPUU XUMHUIECKOTO A. M. byrneposa, B. B. MapkoBHMKOBa, 5
CTPOEHHSI OPTAHNYECKUX COEAMHEHUN JI. IlonuHra B pa3BUTHE OPraHUYECKON
A. M. bytnepoBa. 3aBUCUMOCTb xumuu. OnepupoBaTh MOHATUAMU
CBOICTB BEIIECTB OT XUMHUECKOTO «BAJICHTHOCTb)» U «CTETIEHb OKHUCICHUS,
cTpoeHus MojeKyl. CTpyKTypHas «XUMHUYECKOE CTPOEHHUEY, «CTPYKTYpHas
dbopmyna dbopmyna». MoaenupoBaTh MOJIEKYITbI

HEKOTOPBIX OPraHUYECKUX BELLIECTB

23 N3omepus u n3omepbl. CTpyKTypHas 1 OrnepupoBaTh NOHATHAMU «HA30MEP, 5
IIPOCTPAHCTBEHHAS U30MEPUS. «u3oMepus». OnucsBaTh
H3omepust yriaepoaHoro cKemeTa. MIPOCTPAHCTBEHHYIO CTPYKTYPY
N3omepus nonoxenus. Mexkinaccopas n3y4aeMbIxX BeuecTB. OTpaxarb COCTaB U
u3oMepus CTpOEHHE OPraHUYECKUX COETUHEHUH C

MOMOIIIBIO CTPYKTYPHBIX (POPMYII.
XapakTepru30BaTh BUJIbI H30MEPHUH
24 Buas! mpocTpaHCTBEHHONW U30MEPHH. OnepupoBarh NOHATHAMH «HU30MEP», S)

Onrtuyeckas U30Mepusl.
ACHMMETPUUYECKHI aTOM yTiiepoJia.

«uzomepusi». OnuceiBaTh
IIPOCTPAHCTBEHHYIO CTPYKTYPY




OnTuyeckue aHTUNOAbl. XUPaIbHOCTb.
XupaJlbHbIE U aXUpATbHbIE

MoJieKyJibl. ['eomeTpuueckas uzoMepus
(yuc-, mpanc-uzomepus)

n3y4daeMbIxX BelecTB. OTpaxarb COCTaB U
CTpOEHHE OPraHUYECKUX COCTUHEHUH C
MOMOIIIBIO CTPYKTYPHBIX (POPMYII.
XapakTepru30BaTh BUJIbI HN30MEPHH

25 DNEKTPOHHOE CTPOEHUE OPTaHUYECKUX OnepupoBarh NOHATHAMH «MHAYKTUBHBII
BelecTB. B3anMHoOe BIMsSHUE aTOMOB U a3 dexT», «Me3oMepHbI A HEKT?.
IpyII aTOMOB. DJIEKTPOHHbIE XapakTepu30BaTh 0COOEHHOCTH
a3 dexto. UHAYKTUBHBIN 1 WHJIYKTUBHOT'O U ME€30MEPHOT0 3 PEeKTOB
Me30MepHBI () (HEKTHI.
IIpencraBiaeHue o pe3oHaHce
26 | Knaccudukanus oprannueckux KnaccudunupoBars oprannyeckue
BeliecTB. OCHOBHBIE KJIACChI COEZMHEHUS 110 CTPOEHHIO YTIIepOIHON
OpraHUYeCKHUX coeuHeHUH. [IpruHImmbI LENIH U TUITY YIVIEPOA-YIJIEPOAHOU CBS3H.
KJaccu(ukanuu KnaccuduuupoBaTb Npon3BOIHbIE
OpraHMuYecKux coequHeHui. [lonsrue o YTJIEBOAOPOAOB MO (GYHKIIMOHAIHLHBIM
(GYHKLNOHATIBHOM IpyIIIE. rpynmnam. O6001aTh 3HaHUS U J1eJ1aTh
Knaccudukanus opranugeckux BBIBO/IbI O 3AKOHOMEPHOCTSAX U3MEHEHU
COEMHEHUH 10 (PYHKIMOHAIBHBIM CBOWCTB BEILIECTB B FTOMOJIOTHYECKUX
rpynnam. ['omosnorus. psanax
['omonoru. I'omonoruyeckast pa3sHoCTb.
['omonornyeckue psiapl
27 HomeHknatypa opraHnuecKkux Ha3piBaTh opranudeckue coeiMHeHMs B
BellecTB. MexayHapoaHast COOTBETCTBUHU C IIPaBUIAMU
(cuctemaTuyeckas) HOMEHKIJIATypa HoMeHKk1atypsl IUPAC u paunonanbHOR
OpPraHMYECKUX BEIIECTB U IPUHLHUIIBI HOMEHKJIaTypbl. Haxo1uTh CHHOHUMBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX TPUBHAIbHBIX HA3BAaHUH OPraHUYECKUX
coeMHeHuN. PanmonanbHas COCIMHEHU I
HOMEHKJIATypa
28 | Knaccuduxamnus u ocobeHHocTr JleMoHCTpUpOBaTh NIOHUMaHHE
opranudeckux peaxiuii. CriocoOsl 0COOEHHOCTH NMPOTEKAHUs OPraHUYECKHX
3amucel peakuui B OpraHn4eCcKon peakuil B CPABHEHUU C
xumun. CxeMa u ypaBHEHHE. Y CIIOBHSA HEOPraHUYECKUMHU. 3alUChIBATh
npoBeneHus peakuuid. Knaccudukanus YpaBHEHUSI OPTaHUYECKUX PEaKIUN
peaKuii OpraHNnYeCKUX BELIECTB 110 crioco0amu, IPUHATHIMU B OPraHUYECKON
CTPYKTYpHOMY IIPU3HAKY: 3aMeIlleHuE, xumun. Knaccuguuuposats peakiuu 1no
IIPUCOEANHEHNE, OTLIETUICHUE. CTPYKTypHOMY IIpHU3HaKy. OnepupoBaTh
PeakurioHHBIE IEHTPBI. MOHATUSIMHU «CBOOOJIHBIN paguKaiy,
ITepBOoHa4anbHbIE TOHATHUSA O TUNIAX U «HYyKIe0PUI», «aneKTpodum». OObICHATH
MeXaHU3MaX OPraHHUYECKUX pPeaKlni. MIPOTEKAHNE XUMHUYECKUX PEaKIIUA MEXIy
I'oMonuTHYeCKUil ¥ rETEPOTUTUIECKHM OpPraHMYECKUMH BEUIECTBAMMU, UCIIOJIB3YS
pa3pbIB KOBAJICHTHON XUMUYECKOM 3HaHUA 00 X MEXaHU3Max.
cBsizu. CBOOOIHOpAIUKATIBHBIN U [Iporno3upoBaTh BO3MOKHOCTb
MOHHBIN MIPOTEKAHNSI XUMUYECKHUX PEaKIi Ha
MexaHu3Mbl peakiuu. [lonsaTue o OCHOBE 3HaHUI 00 NEKTPOHHOM CTPOCHUHU
CBOOOJIHOM pajuKaie, Hykiaeoduse BEIIIECTB
U 3JIeKTpoduie
29 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE OOBSACHATD, UYTO HA3BIBAIOT OKUCIIEHUEM U
peaKuy B OpraHUYECKOU BOCCTAHOBJIEHMEM B OPraHUYECKOW XUMUH.
XUMHUHI CocTaBniTh ypaBHEHUS OKUCIUTENbHO-
BOCCTAaHOBUTEIBHBIX
OpPraHUYECKUX PEAKIUH C OMOLIbIO
METOIa IEKTPOHHOro OajlaHca
30 O06o0matomiee MOBTOPEHHE 110 CocTaBisaTh 0000IIAOIINE CXEMEL.

OCYH.ICCTBHSITL TMO3HABATCJIIbHYIO




TeMe «OCHOBHBIE OHATHS
OPTraHNYECKOU XUMHUHU»

pedIeKCHIo B OTHOIIEHUH COOCTBEHBIX
JIOCTHUKEHHUH B TIPOIECCE PELICHUS
y4eOHBIX M MMO3HABATEIbHBIX 3a7a4

TEMA 3. YTMEBOOOPOObI 26

31 AJIKaHbI. DJIEKTPOHHOE U 1 HasbiBath ajnikaHbl 110 MEKIyHAPOIHOM 2,
MIPOCTPAHCTBEHHOE CTPOCHUE HOMeHKIaType. OOBICHATH AIEKTPOHHOE 3,
MOJIEKYJIBI MeTaHa. SP3-TuOpUIn3aIus CTPOEHUE MOJIEKYJI U3YYEHHBIX BEIIECTB. 5,
opOuTanelt aTOMOB yriiepoja. O06001maTe 3HaHUA U AeTaTh BBIBOJBI O 8
["'oMonoruyeckuii psg U oomas 3aKOHOMEPHOCTSIX U3MEHEHUI
dbopmyna ankanoB. CucreMaTHIecKast CBOMCTB B TOMOJIOTHYECKOM PSTY
HOMEHKJIaTypa aJIKAHOB U PaJIUKaJIOB. aJKaHoB. MoaenupoBaTh MOJIEKYJIbI
H3omepust yriiepoiHOTO cKeneTa M3YYEHHBIX KJIACCOB BEILIECTB.
ajKaHOB. PU3UYECKHUE CBOMCTBA Hab6mronate qeMoHCTpUpyeMbIe
aJIKaHOB. 3aKOHOMEPHOCTH U3MEHEHUS OIIBITHI M ONMCHIBATH UX C IIOMOIILIO
(UBUYECKUX CBOMCTB. POJHOTO SA3bIKA U SI3bIKa XUMUHU

32 XHUMHUYECKHE CBOMCTBA AJIKAHOB: 1 XapakTepru30BaTh BaXKHEUIIINE 3,
rajoreHupoBaHue, HUTPOBAHUE, XHUMHUYECKHE CBOMCTBA aJIKaHOB. 5
JETUAPUPOBAHUE, TEPMHUUECKOE [Iporuo3upoBarh CBOMCTBA U3y4aEMbIX
pasiokeHue (MUPoJIu3), TOPEHUE Kak BEILIECTB HA OCHOBAHUHU TEOPUU
OJIMH M3 OCHOBHBIX HCTOYHUKOB TEILIa XUMHUYECKOTO CTPOCHUSI OPTaHUYECKUX
B IIPOMBIIIJICHHOCTH U OBITY, BemiecTB. MccnenoBarh cBOCTBA
KaTAINTHYECKOE OKUCIICHHUE, u3ydyaembIx BemiecTB. [Iporno3uposars
KPEKUHT KaK CIIOCOObI OTY4YEeHHS CBOMCTBA HEU3YUYEHHBIX BEILIECTB 110
BAXKHCHIIINX COCIMHCHHH B AQHAJIOTUU C U3YYCHHBIMU BEIIECTBAMHU
OPraHMYEeCKOM CHHTE3€, H30MEpU3aLIUs TOT'0 K€ TOMOJIOTHUYECKOTO Psija.
KaK Croco0 MOJIy4eHHs HaGmronaTe 1eMOHCTpUpYEMbIE OTIBITHI U
BBICOKOCOPTHOTO OeH3MHA. MeXaHu3M OMUCHIBATh UX C MMOMOILBIO POJHOTO S3bIKA
peakiu CBOOOTHOPATUKATIBHOTO H S3BIKA XUMUHN
3aMeleHus (Ha mpuMepe
XJIOPUPOBAHMS METAHA).

33 CuHTeTHYeCKHE CIIOCOOBI MOTyUeHUs 1 XapakTepu3oBaTh NPOMBIILIICHHbIE 2,
aJIKaHOB. MeTo1bI TOJTYyYEeHHS AJIKAaHOB 1 J1a0b0paTOpHBIE CIIOCOOBI MOTYYSHUS 3,
U3 aJKUITATOTeHHUIOB (peakius ankaHoB. CONOCTaBIIATh XUMUUYCCKHUE 5,
Bropua), nekapO6okcuInpoBaHUEM CBOMCTBA aJIKaHOB C 00JACTIMU 8
coneit KapOOHOBBIX NPUMEHEHUS
KHCJIOT ¥ DJIEKTPOJIM30M PacTBOPOB
coneit KapOOHOBBIX KUCIIOT.
HaxoxneHnne B nmpupojae u
MIPUMEHEHHUE .

34 Huxnoankansl. CTpoeHHE MOJEKYI, 1 Ha3zpiBaTh UKII0AIKAHBI 10 5,
obmas popmyia, HOMEHKIIATYpA. MEXITyHApOIHOW HOMEHKIIATYPE. 8

W30Mepust HUKIIOATIKAaHOB:
YIIEPOAHOIO CKEJIETa, MEXKIIaccoBas,
MPOCTPaHCTBEHHAs (yuc-mpanc-
u3zomepusi). Hanpspkenusie u
HEHaIpsDKEHHbIE UKL Crieruduka
CBOMCTB LIUKJIOAJKAHOB C MaJIbIM
pasMepom 1ukKiIa. XuMHYECKHE
CBOICTBa IMKJIONIPONIaHa: TOPEHUE,
peaKIuy MpUCcOeINHEHUS
(ruapupoBaHue, IPUCOEINHEHUE
raJIoreHOB, rajJoreHOBOAOPOI0B, BOIbI)
u

XapakTepru30oBaTh BaXKHEHIINE
XUMHYecKHe cBoiicTBa. O000IaTh 3HAHUS
U JieNIaTh BBIBOJBI O 3aKOHOMEPHOCTAX
W3MEHEHUH CBOMCTB B TOMOJIOTHYECKOM
psany nukioankaHoB. [Iporuno3upoBarh
CBOICTBA U3y4aeMbIX BEILIECTB Ha
OCHOBaHUU TEOPUH XUMHUYECKOTO
CTPOEHMS OPraHNYECKUX BELIECTB.
[Iporno3upoBaTh CBOMCTBA HEU3YUECHHBIX
BELIECTB 110 aHAJIOTUU C U3YYEHHBIMU
BEILIECTBAMH TOT'O K€ TOMOJIOTMYECKOTO
psna. XapakTepHu30BaTh MPOMBIIIJICHHBIE




LIMKJIOTE€KCaHa: TOPEHUE, PEAKIINU
paIuKaIbHOTO 3aMEIIECHUs
(XJ10pupOBaHUE, HUTPOBAHUE).
[Tony4yeHne HMKIIOATKaHOB U3 AJIKAHOB
U IUTaJIOr€HAJIKaHOB

1 J1abOpaTOPHBIE CIIOCOOBI MOTYUEHUS
UKII0aIKaHOB. COIOCTaBIATh
XUMHUYECKHE CBOWCTBA IIMKIIOATIKAHOB C
00JIaCTSIMU TPUMEHEHUS

35 AJIKEHBI. DJIEKTPOHHOE U Hasbiath ajikeHbI 110 MEKTyHAPOHOM 2,
MIPOCTPAHCTBEHHOE CTPOCHHE HOMeHKIaType. OOBICHATH AIEKTPOHHOE 3,
MOJIEKYJIbI 3THJICHA. SP2 THOPUAN3ALIUS CTPOEHHUE MOJIEKYJI U3YUYEHHBIX BEIIECTB. 5,
opOuTasieit aTOMOB YIJIepoJia. G- U T- O06001maTh 3HAHUSA U AETIaTh BBIBOJBI O 8
Ces13u. ["'omonornueckuii ps 1 oomas 3aKOHOMEPHOCTSIX U3MEHEHUI
dopmyna ankeHoB. HomeHnkmarypa CBOMCTB B TOMOJIOTHYECKOM Py
aJKeHoB. M3oMepus ajIKeHOB: aJIKeHOB. MoaenupoBaTh MOJIEKYJIbI
YTJIEPOJIHOTO CKEJIeTa, MOJIOKEHUS M3YYEHHBIX KJIACCOB BEILIECTB
KpaTHOM CBS3H, IPOCTPAaHCTBEHHAS
(reomeTpuueckasi U30Mepus, WIH Yuc-
mparnc- N30MepHs), MEKKIIacCoBasl.

Du3nyecKrue CBOMCTRA.

36 [TpakTuueckas pabora No 1. MoaenupoBaTh MOJIEKYJIbI U3YYEHHBIX 5,
«M3roroBieHre MOAEIEN MOJIEKYI KJIACCOB BellecTB. Beiienste ocodeHHocTH | 7,
OPTraHUYE€CKUX BEIIECTB) CTPOEHHUSI MOJIEKYJ U3YYEHHBIX KJIACCOB 8

BEIICCTB

37 XHUMHYECKHE CBOMCTBA aJJKECHOB. XapakTepru30BaTh BaxKHEHIIINE 5,
Peakiiuu 3nexTpogriibHOTO XHMUYECKHE CBOMCTBA alIKCHOB. 7
MPUCOEANHEHUS KaK ClIOcOo0 MOTyueHust [Iporuo3upoBark CBOKWCTBA U3y4aEMbIX
(G YHKIHMOHATIBHBIX TPOU3BOIHBIX BEIIIECTB HA OCHOBaHUU TECOPUU
YTJIEBOJOPOAOB: THIPUPOBAHHUE, XUMHYECKOT'O CTPOCHHSI OPTaHUYECKUX
rajoreHupoOBaHUE, BemecTB. MccaemoBarh CBOMCTBA
TUAPOTAIOr€HUPOBAHUE, TUAPATALIMS M3Y4aeMbIX BEILIECTB.
aJIKCHOB.

38 XUMHUYECKHE CBOMCTBA aJIKEHOB. HccnenoBate CBOKMCTBA U3y4aeMBbIX 2,

[IpaBuo MapkoBHUKOBA U €ro BemecTs. [Iporno3upoBars cBoiicTBa )
00BSICHEHUE C TOUKH 3PEHUS HEM3YYEHHBIX BEIIECTB 110 aHAJIOTUU
AIIEKTPOHHOU Teopur. PanukanpHOE C U3YYCHHBIMH BEIIECTBAMHU TOTO
MpHUCOeANHEHHE OPOMOBOIOPOIA K K€ TOMOJIOTHYECKOTO psijia.
aJIK€HaM B MPUCYTCTBUU TIEPEKUCEH. HaGmronaTe u onuceIBaTh
OKucCIeHne aIKkeHOB: TOPEHHUE, JEMOHCTPUPYEMBIE OIBITHI
OKHUCIIEHUE KUCIIOPOJIOM B IPUCYTCTBHH

xnopunoB namwtaaus (1) u meau (II)

(Bakep-mporiecc), okuciaeHue

KHCIIOPOJIOM B MPUCYTCTBUU cepedpa,

OKHCJICHUE TOPSYUM TTOAKUCICHHBIM

pacTBOpOM IepMaHraHaTa Kajus,

OKHCJIEHUE TIEPMaHTaHATOM KaJIus

(peakuus Barnepa). KauectBeHHbIE

pEeaKry Ha IBOMHYIO CBS3b.

39 [IpomeInieHHBIC U Ia0OpaTOpPHBIE XapakTepu3oBaTh IPOMBIILICHHbIE 2,
CIOCOOBI OTYyYEHHS AJIKEHOB. 1 1a00opaTOpHBIE CIIOCOOBI MOTyUEHUS 5,
[TonyueHue anKeHOB U3 aJIKaHOB, ankeHoB. COMOCTaBIIATh XUMUYCCKHUE 7,
CITUPTOB, TAJIOTEHATKAHOB, CBOICTBA aJIKEHOB C 00JIaCTSIMHU 8

nuranoreHankanoB. [Ipasuno 3aitnesa.
[Tonumepu3anus aaTKeHOB.
[Tonumepu3zanus Ha KaTaIM3aTOPaAX
[urnepa—Hatta. [TonusTHIEeH Kak
KPYIHOTOHHAKHBIN IIPOAYKT

NPHUMCHCHUS




XUMHUYECKOI0 IPOM3BO/ICTBA.
[TprMeHeHHe alKeHOB (ITUIIEH U
IIPOIUJIEH)

40 [TpakTuueckas padota Ne 2. [TpoBOAUTH XUMHUYECKHI SKCIEPUMEHT IO | D,
«Ilony4yeHue 3TuIEHA U U3YUYEHUE ETO nosryyeHuro stuiieHa. Habmronares u 7,
CBOICTB» OIMCHIBATh CAMOCTOSATEIHHO MPOBOUMBIE | 8

OIIBITHI C TIOMOIIIBIO POJHOTO SI3bIKA U
si3pika XuMuu. CoOroaTh npaBuia u
pUeMbl O€3011aCHOM pabOTHI C XUMUYECKH
MU BEIIECTBAMU U JIa0OPATOPHBIM
o0opyoBaHEeM

41 Ankanuensl. Knaccuduxarus HazpiBaTh asnikagueHsl M0 MEXAYHAPOIHOU | 5
AJIKaJIMEHOB 10 B3AUMHOMY HOMeHKJIaType. OOBSCHATD 3JEKTPOHHOE
PacIoI0KEHUIO KPAaTHBIX CBSI3€H B CTpOCHHE MOJIEKYJI H3yUYEHHBIX BEIIECTB.
MoJiekyse. OcoOEHHOCTH JIEKTPOHHOIO KnaccudunupoBars queHOBBIC
U TIPOCTPAHCTBEHHOTO CTPOCHUS yII€BOIOPOAbI. XapaKTepH30BaTh
COMPSIKEHHBIX alIKagueHoB. O0mas Ba)XHEHIINE PU3NIECKUE U XUMHUYECKHE
dbopMyIa, HOMEHKIIATypa ¥ U30MEpHs cBOiicTBa ankaaueHoB. [Iporao3upoBaTth
ankaanueHoB. PU3NYECKHE CBOMCTBA CBOICTBA M3y4YaE€MbIX BEIIECTB HA
aNKaJMeHOB. XMMHYECKHUE CBOMCTBA OCHOBaHUU TEOPUH XUMHUYECKOTO
AJIKaIM€HOB: PEAKIMH IPUCOCTUHEHUS CTPOEHHS OPraHUYECKUX BELIECTB.
(ruapupoBaHUe, TaJOTEHUPOBAHUE), XapakTepru30BaTh MPOMBIIIICHHBIE
ropeHus u nonumepusauuu. 1,2- u 1,4- CIOCOOBI MOJTYYEHHUSI AJIKAJIMCHOB
IIpucoenunenue. [lonyuenue
ankaaueHoB. CuHTe3 OyTaaueHa us3
OyTaHa M STaHOJa

42 [Tomumepuzanus. Kayuyku. Bxnan XapakTepru30oBaTh MPOMBIIIJICHHBIE 2,
C. B. JleOeneBa B noiy4eHue U 1a00paTOpHBIE CIIOCOOBI MOTYUEHUS 3,
CUHTETHUYECKOT0 KayuyKa. KayuykoB. ConocTaBisiTh XUMUYECKHE 5,
Bynkanuzanusa kayuykoB. Pe3una. CBOMCTBA aJIKAJAUEHOB C 00JIACTAMU 7,
MHuoroo0pa3ue BU0B CUHTETHUECKUX MIPUMEHECHUSI 8
Kay4yKOB, X CBOWMCTBa
Y IPUMEHEHNE

43 AJNKUHBL. DJIEKTPOHHOE U Ha3piBaTh aJIKuHBI IO MEXIYHAPOAHOU 5
MPOCTPAHCTBEHHOE CTPOEHUE HOMeHKIaType. OOBACHATD ANEKTPOHHOE
MOJIEKYJIbI alleTUIIEHA. SP- CTPOEHHME MOJIEKYJI U3yUYEHHBIX BEIIECTB.
I'mbpunuzamus opOutaneit aToMoB O06001aTh 3HAHUS U JI€TIaTh BEIBOJBI O
yraepoaa. ['omonornyeckuii psas u 3aKOHOMEPHOCTSX U3MEHEHUN CBOMCTB B
obmas popmyIia aTKMHOB. TOMOJIOTUYECKOM DSy aJIKHHOB.
Homenknarypa M3oMepus ankuHOB: MopenupoBaTh MOJEKYJIbl U3YYEHHBIX
YIJIEPOJAHOIO CKEJIeTa, MOJ0KEHUs KJIACCOB BEILIECTB
KpaTHOMW CBSA3H, MEXKJIAaCCOBasl.

Dur3nYECKUe CBONMCTBA AJTKMHOB
44 XHUMHUYECKUE CBOMCTBA aJIKUHOB. XapakTepu3oBaTh BaXKHEHIINE 5

Peakuuu nprcoeAHEeHNs Kak crioco0
MOJIyYEHHUs IOJTMMEPOB U IPYTUX
MIOJIE3HBIX MPOAYKTOB. [ maprupoBanue.
Peakuuu npucoenHeHMs raloreHoB,
BO/JIbI, TaJIOT€HOBOIOPO/IOB.
Tpumepuzanus 1 TUMepH3aIus
aneTuieHa. Peaknuu

3aMCIIICHUA. KucnorHsle cBolicTBa
QIKMHOB

XUMHUYECKHE CBOMCTBA AJIKHHOB.
[Iporno3upoBars CBOKCTBA U3yYaEMbIX
BEIIECTB HA OCHOBAaHUHW TEOPUU
XAMHYECKOIO CTPOECHHS OPTaHUYECKHUX
BemiecTB. [Iporao3upoBars CBOKCTBA
HEU3YUYEHHBIX BELIECTB 10 aHAJIOTUH

C U3YYCHHBIMM BELIECTBAMHU TOTO K€
TOMOJIOTHYECKOTO psina. Habmonats u
ONHUCHIBATH JICMOHCTPUPYEMBIE OTBITHI




C KOHLIEBOW TPOMHOM CBA3BIO.
Anetnnedunpl. OKHUCIIEHHE AJIKUHOB
pacTBOPOM IepMaHTraHaTa Kajusl.
I"'openue anerusneHa.

45 [Tonyuyenue aneruiaeHa IUPOIU3OM XapakTepu30oBaTh POMBIIIICHHBIE )
MeTaHa ¥ KapOUJHBIM METOJIOM. 1 1a00paTOpHbIE CIIOCOOBI MOITYUEHUS
CuHTE3 aJKMHOB AJIKWJIMPOBaHUEM ankuHOoB. COnoCTaBIATh XUMUYECKUE
aneTmiinoB. [Ipumenenne aneTuieHa. CBOWCTBA aJIKUHOB C 00JIaCTSIMHU
I'openue aneTuneHa kak UICTOUHUK MIPUMEHEHMS
BBICOKOTEMIIEPATYPHOTO INIAMEHU IS
CBapKU M pe3KH METAJLIOB
46 Penienue 3a1a4 v BBIIOJIHEHUE Hcnonp30BaTh anropuT™Mel Ipu 5,
VYipaxkHeHu# 1o TemMam «AJKaHbD», pewiennu 3a1a4. CoCTaBiIsITh ypaBHEHUS 7
«AJIKEHBI», «AJIKMHBI) 110 3a/IaHHBIM CX€MaM NPEBPALLEHUI
47 Apensl. Mcropust oTKpeITHS O€H3011a. Ha3spiBaTh apeHbI 10 TPUBHAIILHON )
CoBpeMeHHbIE NTpe/ICTaBIeHUs 00 Y MEKyHapOJIHOM HOMEHKJIIATYpE.
AJIEKTPOHHOM U MPOCTPAHCTBEHHOM OOBSACHATD INEKTPOHHOE CTPOCHUE
cTpoeHuu Oenzona. O6mas popmyna MOJIEKYJI U3YYECHHBIX BEILECTB.
apeHoB. M3oMepusa 1 HOMEHKIIaTypa O06001aTh 3HAHUS U JI€JIATh BHIBOJBI O
romoJioros 6ensona. Mzomepus 3aKOHOMEPHOCTSIX U3MEHEHUN
JM3aMelIeHHbIX O€H30JI0B Ha IpUMeEpe CBOMCTB B TOMOJIOTHYECKOM PSITY.
Kcui0J10B. dusnueckue CBOKWCTBA
OeHsona
48 XuMHuecKue cBoiicTBa 6eH301a. XapakTepru3oBaTh BaXKHENIINE 3,
Peaxiiuu 3amenienust B 0€H30IbHOM XMMHYECKHUE CBOMCTBA APECHOB. 5,
anpe (3nekTpoduabHOE 3aMelIeHue): IIporHo3upoBaTh CBOMCTBA N3y4aEMBbIX 7
raJIoreHMpOBaHNE, HUTPOBaHUE, BELIECTB HA OCHOBAHUU TEOPUU
ankwinpoBanue. Peakunn XUMHYECKOTO CTPOCHHSI OPraHUYECKUX
PUCOEANHEHUS K OEH30I1y BemecTs. [Iporno3upoBars cBoiicTBa
(ruapupoBaHue, raJIoreHUPOBaHNE HEU3YYEHHBIX BEUIECTB 110 aHAJIOTHUHU C
(xJ0pupoBaHue Ha cBeTy). Peakuus M3Y4YEHHBIMU BEIIECTBAMHU TOTO K€
ropeHus. OcoOeHHOCTH XUMHUYECKUX romoJjioruueckoro psja. Habmonars n
CBOMCTB aJKUIOEH30J10B Ha IPUMEpE OIMCHIBATh IEMOHCTPUPYEMBIE OTBITHI
ToJIyoJa. B3auMHoe BiIusiHUE aTOMOB B
MoJieKyJe Toiyona. [IpaBuina
OpHUEHTAINM 3aMECTUTEIIEH B PEaKLIUAX
3aMelleHusl.
XnopupoBanue Toiayosa. OkuciaeHue
AITKAIIOCH30JI0B PAaCTBOPOM
NEpMaHraHaTa KaJusl.
["anorenupoBaHue alKUIOEH30JI0B B
6okoByto 1ienb. HutpoBanue
HUTPOOEH30171a.
49 [Tomyuenue 6eH301a U €r0 TOMOJIOTOB. XapakTepru30BaTh MPOMBIIIICHHbBIE 5,
[IpumeneHne ToMo0TrOB OEH301a. 1 J1a00paTOpHBIE CIIOCOOBI MTOTYICHUS 6,
apeHoB. ComocTaBIsATh XUMUYECKUE 7
CBOMCTBa apeHOB C 001aCTIMU
npuMeHeHus. Habmronates 1 onuchiBaTh
J€MOHCTPHUPYEMBbIE OTBITHI
50 [IpupoaHbIE HCTOUHUKHU XapakTepru3oBaTb OCHOBHBIE 2,
yraesonopoaos. IIpuponHslil u HaIIPABJICHUS UCIOJIb30BAaHUSA U 3,
TOITYTHBIM HEPTSIHOHN ra3pl, UX COCTaB U nepepaboTKu HEPTH, TPUPOJTHOTO S,
ucnonb3oBanue. Hedth kak cMech raza ¥ KaMEHHOTO YTJIs 6

yrieBoaopoaoB. CoctaB He(hTH U ee




nepepabotka. HedrenpoayKThl. 7,
[TepBuunas nepepaboTka HEPTH. 8
[Teperonka HedTH. OKTAaHOBOE YUCIIO
O0en3nHa. OxXpaHa OKpyXKarolen cpebl
npu HedrenepepaboTke u
TPAHCTIOPTUPOBKE HEPTEIPOAYKTOB
51 Kamennsiit yross. KokcoBanue yris. XapakTepru3oBaTb OCHOBHBIE 2,
["asudukanus yris. DKoI0ru4ecKue HaIlpaBJICHUs UCIIOJIb30BAaHUS U 3,
poOJIeMbl, BOSHUKAIOIIHE MTPU nepepadboTku HeTH, TPUPOTHOTO S5,
WCIIOJIb30BAaHUH YIJISl B KAUECTBE ra3a 1 KaMEHHOTO YTJIs 6,
TOILTBA 7,
8
52 Bropuunas (rimybokas) nepepabotka OnepupoBaTh MOHATUAMHU «KPEKUHIY, 2,
Hedtu. Kpekunr. Pudopmunr «IHIpONH3», «pUGOpMHUHT». OOBICHATH 3,
OTJINYUSI TEPMUYECKOTO KPEKHHTa OT S5,
KAaTaJIMTUYECKOr0. XapaKkTepru3oBaTh 6,
OCHOBHbIE HaIlpaBJICHUs IT1yOOKOMI 7,
nepepaboTKku HeTH 8
53 I'enernueckas CBA3b MEXKIY OnuceIBaTh FTeHETUYECKUE CBI3H 5,
pa3IMYHBIMU KJlaccaMu MEXAYy U3yYEHHBIMU KJIacCaMU 7
yriieBoAopoaoB. KauecTBeHHbIE opraHuveckux coenuHeHuii. CocTaBisITh
peaklMK Ha HEeTpeeIbHbIC YpaBHEHUS PEaKLUi, UIUTFOCTPUPYIOLIUX
YII€BOIOPOAbI TEHETUYECKYIO CBSI3b MEXKY Pa3InYHbIMU
yraeogopoaamu. CocTaBisTh ypaBHEHUS
peaKuuii Mo 3aJaHHON CXEME
NpEBPAILECHH, COAepKallell HEU3BECTHBIE
Y YCIIOBUS PEaKLIAN
54 I"anorenonpousBogHbIE Haspisats rasmoreHonpou3BoIHbIE 5
yIIeBOI0poaA0B. Peakuinn 3aMenieHus YTII€BOJOPOOB IO MEXKIYHAPOTHOM
rajoreHa Ha TuJIpOKCHUJI, HUTPOTPYIILY, HOMeHKIaType. OOBSCHATH 2IEKTPOHHOE
nuaHorpymny. JleiictBue Ha CTPOCHUE MOJIEKYJI U3yUYECHHBIX BEIICCTB.
rajoreHInpou3BOJHbIE BOJHOTO U O06001maTh 3HaHUA U AeNaTh BBIBOJBI O
CIIUPTOBOTO PACTBOPA IIEIOYH. 3aKOHOMEPHOCTSX U3MEHEHHI
CpaBHeHUE peakIIMOHHOW CITOCOOHOCTH CBOMCTB B TOMOJIOTHYECKOM Py
AJIKWJI-, BAHWI-, (DeHWIT- 1 OCH3WUII- rajoreHONPOU3BOIHBIX YTIEBOJOPOIOB.
rajoreHu10B. Bzaumoaencreue XapakTepu30BaTh BaXKHEUILINE
JTUTAIOTCHAIIKAHOB C MarHUEM U XUMHUYECKHUE CBOMCTBA
uuHKoM. [lonsiTHe 0 raJOr€HONPOU3BOIHBIX YTIIEBOJIOPOIOB.
METaJUIOOPTaHUYECKUX COSAMHEHUSX. [IporHo3upoBaTh CBOMCTBA U3y4aeMbIX
Hcnonbp3oBanue rajgoreHnpon3BOIHBIX BEILIECTB HA OCHOBAaHUHU TEOPUH
B OBITY, TEXHHKE U B CHHTE3€ XUMHUYECKOTO CTPOCHHSI OPTAaHUIECKUX
BemiecTB. COMoCTaBsATh XUMUYECKHE
CBOMCTBA raJIOr€HONPOU3BOIHBIX
YTJIEBOJIOPOOB C 00IACTIMH IPUMEHEHHUSI
55 O6o0matoriee MOBTOPEHHE 110 CucremaTu3upoBath U 000011aTH
TeMe «YTJIEBOJOPOIBD MOJTyYEHHBIE 3HAHUS O CTPOEHUH,
CBOMCTBAX, MOJYYCHUH W IPUMECHEHUH
yrieBoopoaoB. COCTaBIsATh
oboobmaroire cxembl. OMUCHIBATH
TEHETUYECKUE CBSI3U MEXKY U3yUYEHHBIMU
KJIACCAMH OPTaHMYECKUX COCAMHEHUN
56 KonTtponsHas padota Ne 2 OcyiecTBIATh N03HABATENBHYIO

10 TeMe «YTIJIEBOJIOPOIBI




pedIeKCUIo B OTHOIIIEHUH COOCTBEHHBIX
JIOCTHUKEHHUH B TIPOIECCE PEIICHUS
y4eOHBIX M MMO3HABATEIbHBIX 3a7a4

TEMA 4. KNCNTOPOOCOOEPXALUME 18

OPrAHUYECKUE COEANHEHUA

57 Cruptel. Knaccugukarus, 1 HaspiBaTh cIMpTHI 110 MEXKTYHAPOIHON )
HOMEHKJIaTypa U U30MEpUs CIIUPTOB. HOMeHKIaType. OOBSACHATH JIEKTPOHHOE 7
I'oMonoruueckuii psix 1 oomast CTPOEHHUE MOJIEKYJ U3YYEHHBIX BELIECTB.
dbopMyIa npeaenbHbIX OJHOATOMHBIX 0O0600611aTh 3HaHUA U JAeNaTh BBIBOJBI O
crnuptoB. Ousnyeckre CBONCTBA. 3aKOHOMEPHOCTSAX U3MEHEHU I
BonoponHas cBs3b MEXIy MOJIEKYIaMU (U3NYECKUX CBOHCTB B TOMOJIOTHYECKOM
U ee BIIMsSHUE Ha (U3NYEeCKUe CBONCTBA pALy CIUPTOB. XapaKTEepU30BAThH
CIIUPTOB. MPOMBIIIJICHHBIE U JTa00paTOpHBIE
PuU3HOI0rnYecKoe AEHCTBUE METaHOIA CIOCOOBI MOJTYYEHHUS CIIUPTOB U UX
Y TAHOJIa HAa OPraHU3M 4YEeJIOBEKA. IIpUMEHEHHE. XapaKTepu30BaTh
[IpoMbILIIEHHBI CUHTE3 METAHOJIA. (u3nonoruueckoe AecTere MeTaHoja u
[Tonyuenne sTanoa: peakus 9TAHOJIA Ha OPTraHN3M YeJIOBEKa
OpO>KEeHUS TIIIOKO3bL, THIpaTalUs
stuieHa. [I[puMeHenne Metanona u
3TaHoJIA

58 XUMHUYECKUE CBOMCTBA CIIUPTOB: 1 XapakTepru30BaTh BaXKHEHIIINE 5
KHCJIOTHBIE CBOMCTBA (B3aUMOJICHCTBUE XMMHYECKHUE CBOMCTBA CIUPTOB U
C HAaTPUEM KaK CIOCO0 YCTaHOBICHUS npocThix 3¢upoB. [Iporunozuposars
HaJIMYUS TUJIPOKCOTPYIIIbI); peakuu CBOMCTBA N3y4aeMbIX BEILIECTB HA
3aMeILEeHHs THIPOKCUIIBHOM TPYIIBI Ha OCHOBaHUU TEOPUU XUMHUYECKOTO
raJIoreH Kak crnoco0 moJy4yeHust CTPOEHHUsI OPTAHUYECKUX BEILECTB.
pacTBOPUTENEH; MEKMOJIEKYIIIpHAs U [IporHo3upoBaTh CBOKWCTBA HEU3YUYEHHBIX
BHYTPHUMOJIEKYJISIpHAs JeTHIpaTalus; BELIECTB 110 AaHAJIOTUH C
00pa3zoBaHMEe CIOXHBIX IPUPOB C M3y4YEHHBIMU BEIIECTBAMH TOTO e
HEOPraHUYECKUMH U OPTraHUYECKUMU romosiornueckoro p ConocrasisTh
KHMCIJIOTaMU; TOPEHUE; OKUCIICHHE XUMHUYECKHE CBOKCTBA CIIUPTOB C
okcusioM Meau (IT), mogkucieHHbIM 00J1acTsIMH TPUMEHEHHUS.
pacTBOPOM MEPMAHTAHATA KAJIHS, HccnenoBaTh CBOMCTBA M3y4aeMbIX
XPOMOBOM CMECBIO; PEaKIUU BEILIECTB.
YTJIEBOJOPOAHOTO pauKaIa.
Anxorousrsl. ['uaponns,
ANKWINPOBaHKUE (CUHTE3 MPOCTHIX
a¢upoB o Bunbsimcony). [IpocTeie
3¢upbI KaK U30MepbI IPEICIbHBIX
OJIHOATOMHBIX cIUPTOB. CpaBHEHHE UX
bu3NYECKUX U XUMHUYECKUX CBOWUCTB CO
crnupramu. Peakuus paciienieHus
MPOCTHIX 3PUPOB MOIOBOJOPOIOM.
JlabopaTopHslii onbIT 5. CBolicTBa
3TUJIOBOTO CIIMPTA

59 [IpocTeie 3¢upbl Kak H30MeEpbI 1 Habmtonate 1eMoHCTpUpYyeMbIE U 5

MNpEaACIbHBIX OJHOATOMHBIX CIIMPTOB.
CpaBHeHue UX (U3HUECKUX H
XUMHAYECKUX CBOUCTB CO CIIMPpTaMHu.
Peakmust pacuienieHus mpocThIX
3(UpOB NOTOBOOPOIOM.

CaMOCTOSITEIILHO TTPOBOTUMBIE
omnbIThl. Habmroaatek 1 onuckiBaTh
XUMHYECKHE PEAKIIUU C TOMOIIIBIO
POJTHOTO SI3bIKA U A3bIKA XUMHH.
ColmronaTh IpaBUIa U MPUEMBI
0e30MmacHoi paboThl ¢ XUMUYECKUMU
BEIIECTBAMH U JIA0OPATOPHBIM
000pyZIOBaHUEM sI]IA.




60 [IpaxkTuueckas padora Ne 3. [IpoBOANTH XUMUYECKHI SKCIIEPUMEHT 110 | O,
«ITomyaenne OpomdITaHa noy4yeHuto 6pomdtana. Habmonates u 7,
OIMCBIBATh CAMOCTOSITENILHO MIPOBOIUMBIE | 8
OTIBITHI C TIOMOIIIBIO POJHOTO SI3bIKA U
si3pika XuMuu. CoOIro1aTh MpaBuiIa u
pueMbl 0€30MMacHON PabOTHhI C
XUMHYECKUMHU BELIECTBAMU U
71a00paTOpHBIM 000PYIOBaHUEM
61 | MHoroaromMHsle CHUPTHI. Ha3zpiBaTh MHOTOAaTOMHBIE CLIUPTHI 5,
OTUJICHTIIMKOIIb U TIUIEPUH KaK [0 TPUBHAJIBHOIN U MEXAyHapOIHON 7
IIPEACTABUTENHN NIPEIEIBHBIX HOMeHKIaType. OOBACHATH AIEKTPOHHOE
MHOTOaTOMHBIX CIIUPTOB, UX CTpOCHHE MOJIEKYJI M3yUYEHHBIX BEIIECTB.
dusuueckue u XapakTepu3oBaTh BaXKHEHIINE
XuMHueckue cBoiicTBa. KauectBenHas XUMHYECKHE CBOMCTBA MHOTOATOMHBIX
peaxkiusi Ha MHOTOaTOMHBIE CIIUPTHI U cnuptoB. [Iporno3upoBars cBoOCTBa
ee MPUMEHEHUE JIJIs pacrio3HaBaHUs U3y4aeMbIX BEUIECTB HA OCHOBAHUU
[JIMLIEPUHA B COCTaBE KOCMETUYECKUX TEOPUU XUMUYECKOTO CTPOCHHUS
CPEJICTB. oprannyeckux BemecTB. ConocTaBisaTh
CuHTe3 TuoKCcaHa U3 STUJIEHIJIMKOJIS. XUMHUYECKHE CBOMCTBA MHOIOATOMHBIX
TOKCHUYHOCTH STUJICHIJIUKOJIS. CIUPTOB C 00JIACTSAMU TPUMEHEHUS.
[IpakTnueckoe npuMeHEHNE Haburoiate caMoCTOSITENIbHO IPOBOIUMBIE
STUJICHIJIUKOJIS U TJIHIIEpUHA. omnbIThl. HabmogaTh 1 onucsBaTh
JlabopaTopHslii onbIT 6. CBOliCTBa XUMHWYECKUE PEAKLUU C IIOMOILBIO
TIIMLepuHa POJTHOTO SI3bIKA U SA3bIKA XUMHUH.
WnentuduimpoBaTh MHOrOaTOMHbIE
CIUPTHI C MOMOIIBIO0 KAYECTBEHHBIX
peaxmuii. CoOnro1aTh MpaBuiia U MPUEMBI
6e30macHoi paboThl C XUMUYECKUMU
BELIECTBAaMH U Ja0OPAaTOPHBIM
000pyOBaHHEM
62 ®enoubl. CTpoeHHE, U30MEpUS U HazwiBaTh eHOIBI IO MEXKTYHAPOTHOM 5

HOMEHKIatypa ¢eHonoB. B3aumuoe
BJIMSTHAE aTOMOB B MOJIeKYJe (heHoa.
Ou3nyecKkue U XUMHUYECKHe CBONCTBA
denona u kpe3osioB. KucnoTHsie
CBOIicTBa (DEHOIOB B CPaBHEHHUH CO
CIIUPTAMU: PEAKITUH C HATPHUEM,
TUAPOKCUIOM HATpHSI.

Peaknuu 3amenienns B 6€H301bHOM
KOJIbIIe (TaIOTeHUPOBAHKE
(OpoMupoBaHUE), HUTPOBAHUE).
Oxucnenue genonon. KauecTrBeHHbIe
peakuuu Ha peron. [lomydenne
denona. [Ipumenenue genomna.
JlaGoparopHubiii onbIT 7. CBOMCTBA
denona

HOMeHKJIaType. OObACHATh 3JEKTPOHHOE
CTPOEHHE MOJIEKYJI U3yUYEHHBIX BEIIECTB.
Onpenensrs BIUSHUE HA PEAKLIUOHHYIO
CIOCOOHOCTH (heHOIa P-T-COMPSIKEHUSI.
XapakTepu30BaTh BaXKHEHIINE
(u3nyecKkrue 1 XUMUYECKHE CBONCTBA
(enonos. [Iporuno3upoBars cBOICTBa
M3Y4aeMbIX BEILECTB HA OCHOBaHHUHU
TEOPUU XUMUYECKOTO CTPOCHHUS
opraHnyeckux BemiecTB. ConocTaBisaTh
XMMHUYECKHE CBOWCTBA (PEHOJIOB C
obnactamu npumeHenus. MccnenosaTts
CBOMCTBA N3y4aeMbIX BEILECTB.
Ha0romaTe caMoCTOSITENBHO
poBouMbIe onbIThl. Habmronate u
OTMCHIBATh XUMUYECKUE PEAKLIUU C
ITOMOLIBIO POJHOTO A3BIKA U A3bIKA XUMUH.
WNnentudunmpoBaTs GEeHOIBI C TOMOILBIO
KayecTBEHHBIX peakiuii. CobOmaronars
MpaBWJIa U IpUeMbl 0e30macHoi paboThI C
XUMHYECKUMHU BELIECTBAMU U
1a60paTOPHBIM 000PYIOBAHUEM.
Cobnroath npaBuiia YKOJOTHYECKON




6e30macHOCTH IIpU paboTe ¢
(beHoJICcoIepIKAMHU MaTepUaIaMU

63 Pemienue 3ama4d 1 BRIIIOJHEHHUE BEIIBISITE B3aMMHOE BIMSIHUE aTOMOB B
yIpakHeHH 1o TeMe «CIupThl U MOJIEKYJIaX OPraHU4YECKUX COCIMHEHUN Ha
beHoIBD) pUMepe CpaBHEHUS CBOMCTB OeH3011a,

(henomna, anmudaTudeckoro cupra.
Hcnonb30BaTh anropuT™Mbl IIpU PELIEHUN
3a1a4. CoCTaBIsATh YpaBHEHUS 10
3aJJaHHBIM CXE€MaM IPEBPAILCHUI

64 KapOonuibHble coeuHEHMS. HasbiBaTh KapOOHUIIbHBIE COEAMHEHUS 110
AnbJeruibl U KETOHBI. DJIEKTPOHHOE U TPUBHUAIBHOM U MEXKYHAPOAHOMN
IIPOCTPAHCTBEHHOE CTPOCHUE HOMeHKIaType. OOBSACHATH JIEKTPOHHOE
KapOOHUJIBHOM TPYIIIEI, €€ MOJISIPHOCTh CTPOEHUE MOJIEKYJI U3YYEHHBIX BELIECTB.
u nonsipusyeMoctsb. Knaccudukanus O060011aTh 3HaHUA U JA€TaTh BHIBOABI O
aJbIETU0OB U KETOHOB. 3aKOHOMEPHOCTSIX U3MEHEHU CBOMCTB B
CrpoeHnue npeienbHbIX allbJIErUI0B. TOMOJIOTUYECKOM Py allbJErUI0B U
I'omonoruueckuii psisl, HOMEHKJIATypa, KETOHOB. XapaKTepU30BaTh BAKHENIINE
M30Mepus NMPEIEIbHBIX aJIbJIETUIOB. XUMHYECKHE CBOICTBA KapOOHUIBHBIX
CtpoeHue MOJIEKYIIbI alleTOHA. coenuHeHuil. CpaBHUBATH PEAKIIMOHHYIO
['omonoruyeckuii psii, HOMEHKIATypa 1 CIOCOOHOCTH alIbJIETU/IOB 1 KETOHOB
n3omepus ketoHoB. O0mias popmyna B PEAKUHUAX MPUCOCTUHEHUS.
MpEAENIbHBIX AJIbJIETUI0B U KETOHOB.
duznyeckue cBoicTBa (hopMaIbaeTHIA,
aleTaibAeruia, aneTona. XuMU4ecKue
CBOICTBA MPEJECIbHBIX ATbJECTUI0B U
KETOHOB. Peakiuu nprcoequHenus
BO/Ibl, CHUPTOB, IUAHOBOIOPOAA U
THIPOCYIb(pUTA
HaTpusi. CpaBHEHHE PEAKIIMOHHON
CIIOCOOHOCTH allbJIETUIOB U KETOHOB B
pEAKIHSIX TPUCOCTHUHEHHUS

65 XHUMHUYECKUE CBOMCTBA IIPEAEIBHBIX XapakTepu30BaTh BaXKHEHIINE

aJBJICTHIOB U KETOHOB. Peakinn
3aMeIleHUs] aTOMOB BOJIOPO/IA MIPH
0-yTJIEPOJHOM aTOME Ha TaJoTeH.
[Tonmumepuzanus popmanbaerunia u
anerainpaeruaa. OKucieHue
KapOOHUJIBHBIX COETUHEHUH.
Oco0eHHOCTH peaKIIMi OKUCICHHS
arietoHa. CpaBHEHHE OKUCITICHUS
QJBJICTHIOB ¥ KETOHOB. [ MapHupoBaHue.
BoccranoBnenue kapOOHMIBHBIX
COEMHEHUH B cIUpThl. KauecTBEHHbIE
pPEaKIuu Ha ajJbJACTUAHYIO TPYIIITY
(peakiust «cepeOpsTHOTO 3epKajiay,
B3aMMOJICHCTBHE C THIPOKCHIOM MEIU
(11)). Ocobennoctr hopmanbaeruaa.
[TonydeHnue npenenbHBIX aabIeTHIOB:
OKHCJICHHE CITUPTOB, THPATAIUS
areTuieHa (peakuus

KyuepoBa), okuciennem »TuiieHa
KHCIIOPOJIOM B MPUCYTCTBUU XJIOPUJA
nawtanus (II). [Momydyenue anerona
OKHCIICHHEM IPONaHoa-2 u

XUMHUYECKHE CBOWCTBA KapOOHUITBHBIX
coenuHeHuil. [Iporuo3upoBars cBOKCTBA
M3Y4aeMbIX BEILECTB HA OCHOBaHHUHU
TEOPUH XUMHUUYECKOTO CTPOCHUS
OpraHMYecKHX BemecTs. MccnenoBars
CBOICTBa M3y4yaeMbIX BemiecTB Habmonath
JEMOHCTPHUPYEMBIE U CAMOCTOSITEIBHO
MIPOBOIUMBIE OTIBITHI.

ComnocTaBisiTh XUMHUYECKHE CBOMCTBA
KapOOHUJIbHBIX COEAMHEHUN ¢ 001acTAMHU
npuMeHenust. HaGmoaaTe u onuchiBaTh
XUMUYECKHUE PEAKIIMH C IOMOIIbIO
POHOTO SI3bIKA U SI3bIKA XUMHH.
NnenTrdunmpoBaTh anbIeruasl ¢
MTOMOIIbIO0 KAYECTBEHHBIX pPEaKLUH.
Cobmto1aTh MpaBuiia v MPUEMbI
0e30macHOi pabOThl ¢ XUMHUYECKH MU
BeleCTBaMH U 1aOOPaTOPHBIM
obopynoBaHuEM




PA3JIOKEHUEM KAJIbIIMEBOW HIIH
OapHreBOM COMM YKCYCHOW KHCIIOTHI.
Toxkcu4HOCTH anpaeruoB. Baxxuenmmue
MIPEJACTABUTENH AJIbJIETUIOB U KETOHOB:
dbopManbaerua, yKCyCHBIN allbJeTu/I,
alleTOH U MX MIPaKTUYECKOE
HCII0JIb30BaHUE.

JlaGoparopubiii onbIT 8. CBOMCTBa
dopmanuna

06 [TpakTuueckas padota Ne 4. [TpoBOAUTH XUMHUYECKHI SKCIEPUMEHT IO | D,
«Ilonyyenue aneroHa» nojryyeHuo anerona. Habmonare u 7,
OIMCHIBATh CAMOCTOSATEIBHO MPOBOUMBIE | 8
OIIBITHI C TIOMOIIIBIO POJHOTO SI3bIKA U
si3pika XxuMuu. CoOroaTh npaBuia u
pueMbl Oe301acHOi paboTHI C
XUMHYECKUMH BEIECTBAMU U
1a00paTOPHBIM 000PYJOBaHHEM
67 Kap6onossie kucnotel. CTpoeHue HasbiBaTh KapOOHOBBIE KHUCIOTHI 110 5,
IpelebHBIX OJJHOOCHOBHBIX TPUBHAJIBHON U MEXTyHApOIHON 6

KapOOHOBBIX KuchoT. Knaccuduxanus,
MU30MepUsl U HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIJIbHOW TPYIIIBI.
l'omonoruueckwuii psan u oOmas
dopmyna. dusznueckue cBoiicTa
IIPEAEIIBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT Ha IIPUMEpe
MYpPaBbUHOM, YKCYCHOM, IPOITMOHOBOM,
MaJIbMUTUHOBOM U CTEAPUHOBOU
KucioT. Bogopoansie cBA3M,
acconuanus KapOOHOBBIX KHCIIOT.
XUMUYECKUE CBOMCTBA MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Kucnornsle cBoiicTBa (M13MeHEHUE
OKpacKH MHIUKATOPOB, PEAKIUU C
AKTHBHBI-

MU METAJUIaMH, OCHOBHBIMHM OKCHJIaMH,
OCHOBaHUSIMH, coisiMu). I3MeHeHune
CHJIBI KAPOOHOBBIX KUCIIOT IPU
BBEJICHUM JIOHOPHBIX U aAKLETOPHBIX
3aMECTUTEIICH.

B3anmopeiicTBre kapOOHOBBIX KHCIIOT
CO cnupTamH (peakius 3TepuduKanum),
00paTUMOCTh PEAKIIIH.
l'anorenupoBanue

KapOOHOBBIX KUCIIOT B OOKOBYIO LIETIb.
Oco0eHHOCTH XUMUYECKUX CBOIMCTB
MYypaBbUHOM KHACIOTHI. [Toryuenue
IIPEAEIIBHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT: OKHCIIEHUE
aJbACTUIOB, OKUCIICHUE

IIEPBUYHBIX CIIUPTOB, OKHCIICHUE
AJIKaHOB U JIKEHOB, TUAPOJIA30M

HOoMeHKIaType. OOBSACHATH JIEKTPOHHOE
CTPOEHHE MOJIEKYJI U3yUYEHHBIX BEIIECTB.
0O06001aTh 3HaHUA U JAeNaTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUI

CBOMCTB B TOMOJIOTHYECKOM PSIIy
KapOOHOBBIX KUCJIOT. XapaKTepu30BaTh
Ba)XHEHIIINE XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCIOT. OOBSICHATH
U3MEHEHHUE CHIIbI KApOOHOBBIX KUCIIOT MIPH
BBEJICHUH JIOHOPHBIX M aKIIETITOPHBIX
3amectuTenei. [Iporuo3uposars cBolicTBa
M3Yy4aeMbIX BEILIECTB HA OCHOBaHUH
TEOPUU XUMUYECKOTO CTPOCHHUS
opraHMyecKkux BemiecTB. Mccnenosarp
CBOMCTBA N3y4acMbIX BEILIECTB.
ConocTaBnsiTh XUMUYECKHE CBOWCTBA
KapOOHOBBIX KUCIIOT C 00JIACTIMU
npuMmeHeHus. Habnonate 1 onuceiBaTh
CaMOCTOSITEJIBHO IIPOBOIUMBIE
XUMHUYECKHUE PEAKIIUH C TIOMOLIBIO
POAHOTrO SI3bIKA U SI3bIKA XUMHH.
ColmronaTh IpaBUIa U MMPUEMBI
6e30macHoil paboThl ¢ XMMUYECKUMU
BelIECTBaMH U Ja0OPaTOPHBIM
o0opynoBaHueM




FE€MUHAJIBHBIX TPUTAJIOT€HHUIOB.
[Tonyyenue B IPOMBIIUIEHHOCTH,
IIPUMEHEHNE MYPaBbUHOM U YKCYCHOMN
KHCJIOT. Briciine npenenbHbie
KapOOHOBBIC KHCIIOTHI.
JlaGoparopubiii onbIT 9. CBOMCTBa
YKCYCHOM KHCIIOTBI

68 ITpakTuueckas padota Ne 5. [TpoBOAUTH XUMHYECKHI SKCIIEPUMEHT IO | D,
«IonmydyeHne yKCyCHON KUCIIOTBI U MIOJIyYEHUIO YKCYCHOM KHUCIIOTBI U 6,
M3y4YEHHE €€ CBOMCTBY» n3y4deHuto ee cBorcTB. Habmonate u 7,

OIMCBIBATH CAMOCTOSITENILHO POBOIUMBIE | 8
OIIBITHI C TIOMOIIBIO POJHOTO SI3bIKA U

SI3pIKa XUMUHU.

CoObnronate npaBuiia U IPUEMBI

0e30MmacHOi pabOThl ¢ XUMHYECKUMHU
BEILIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHEM

69 QDYHKIMOHAIbHBIE IPOU3BOAHbIE OOBACHATH NEKTPOHHOE CTPOCHUE 5
KapOOHOBBIX KUCIIOT. XJIOPAHTUAPHIbI MOJIEKYJI U3Y4YEHHBIX BEILLECTB.

Y aHTUJIPU]IbI KApOOHOBBIX KUCIIOT. XapakTepru3oBaTh BaXKHENIINE
[Tomyuenne cioxHBIX 3PUPOB C XUMHAYECKHE CBOWCTBA ()YHKIIMOHATBHBIX
MCII0JIb30BaHUEM XJIOPAHTUIIPUIOB U IPOM3BOJIHBIX KAPOOHOBBIX KUCIIOT.
AHTUJIPUIOB KUCHOT. CIOKHBIE IPUPBI. CpaBHHBaTh (pU3NIECKHE CBOHCTBA U
CrtpoeHue, HOMEHKIIaTypa U U30MEpUs PEAKIIMOHHYIO CIIOCOOHOCTD CIIOMKHBIX
CIIOKHBIX 3(pupoB. C0KHBIE YPUPEI 3(UpOB U N30MEPHBIX UM KapOOHOBBIX
KaK N30Mepbl KAPOOHOBBIX KUCIIOT kucnot. IIporuozuposarts cBoiicTBa
(mexxknaccoBast uzomepusi). CpaBHeHHE M3Yy4aeMbIX BEIIECTB HAa OCHOBAaHUU
(U3UUeCKUX CBOMCTB U peaKIMOHHON TEOPUU XUMUYECKOTO CTPOCHHUS
CITOCOOHOCTH CJIOXKHBIX 3(UPOB U opranuyeckux BemniecTB. ConmocTaBisTh
M30MEPHBIX UM KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA (PYHKIIMOHAIBHBIX
lMunponus cnoxubIx 3¢gpupoB. CriocoObl MIPOU3BOJIHBIX KaPOOHOBBIX KHCIIOT C
HOJIY4YEHHUs CIIOKHBIX 3(DUPOB: obnactsamu nmpuMeHeHus. MccnenoBatsb
sTepuduKanysi KapOOHOBBIX KUCIIOT, CBOMCTBA M3y4aeMbIX BEILIECTB.
alWIMPOBAHKE CIIUPTOB U AJIKOTOJISITOB Habmtonate 1 onuchIBaTh CaMOCTOSATENIBHO
raJIOrTeHaHTHIPUAAMU U aHTUIPUJIaMHU, MIPOBOJMMbIE XMMUYECKNE PEAKIINH C
IKUIIUPOBaHKUE KapOOKCHIIAT-HOHOB. IIOMOUIBIO POAHOIO S3bIKA U SI3bIKA XUMHHU.
[Ipumenenue cia0xHbIX 3pUPOB B Cobmro1aTh MpaBuia v MpUEMbI
NUILEBOH 1 mapproMepHOi 6e30macHoil paboThl ¢ XMMUYECKUMHU
MPOMBIIIIIEHHOCTH. BELIECTBAaMH U Ja0OPATOPHBIM

AMu1b1 KapOOHOBBIX KHUCIIOT: 00opyI0BaHUEM

MOJIy4Y€HHUE U CBOMCTBA Ha IIpUMeEpe

anieramuia. Coiu KapOOHOBBIX KUCIIOT,

UX TEPMHUECKOE Pa3NIo’KEHUE B

IPUCYTCTBUH 1ieno4uu. CHHTE3

KapOOHUJIbHBIX COEAMHEHUN

pa3I0KEHUEM KaJIBIIMEBBIX COJIEH

KapOOHOBBIX KUCIIOT.

JlabopaTopuslii onbiT 10. Conu

KapOOHOBBIX KHUCIIOT

70 [IpaxTuueckas padora Ne 6. «Cunres [TpoBOIUTH XUMHUYECKUI SKCIEPUMEHT IO | 5,
STUIIAlIeTaTa MoJIydeHuto Tuanerata. Habmonate u 6,

OIMCHIBATh CAMOCTOSATEIBHO IPOBOJUMBIE | 7/,
OIIBITHI C TIOMOILBIO POJHOTO S3bIKA U 8

A3bIKa




xumun. CoONr01aTh IPaBuiia U PUEMBI
0e30macHOi pabOThl ¢ XUMUYECKUMHU
BeIIeCTBaMH U 1aOOPaTOPHBIM
000pyI0BaHUEM

71 HenpenenbHpie 1 apomMaTuyeckue HassiBaTh HEnpenenbHbIE, apOMaTUYECKUE, | O,
KHUCJIOTBI: 0COOGHHOCTH UX CTPOCHHUS U TUKapOOHOBBIE U 6,
cBoiicTB. [Ipumenenue GeH30MHOM THJIPOKCUKApOOHOBBIE KUCIOTHI 110 7
KHUCJIOTHI. Briciine HenpenenbHbie TPUBUAJIBHON M MEXTyHAPOIHOMN
KapOOHOBBIE KUCIIOTHI. /IByXOCHOBHEBIE HOMeHKIaType. OOBACHATDH IEKTPOHHOE
KapOOHOBBIE CTPOEHHE MOJIEKYJI U3YUYECHHBIX BEIIECTB.
KHCJIOTHI: O0IIKE CTIOCOOBI MOTyYeHHS, XapakTepru30BaTh BaKHEHIINE
0COOCHHOCTH XUMUYECKHX CBOMCTB. XUMHYECKHE CBOMCTBA KapOOHOBBIX
[IlaBeneBas ¥ MaJIOHOBasE KMCJIOTA KaK KHUCIIOT. JIeMOHCTpUpOBaTh IOHUMAaHHE
MPEJICTaBUTENN JUKAPOOHOBBIX KHCIIOT. 3HaueHUs! KapOOHOBBIX KHCIIOT.
ApomaTtnyeckue JTUKapOOHOBBIE ConocTaBisTh XMMUYECKUE CBOWCTBA
KUCHoTHI ((pranesas, uzodranesas u HEIpeeNIbHbIX, APOMATUUYECKHUX,
tepedranesas kuciaotsl). [lonstue o TMKApOOHOBBIX THIPOKCUKAPOOHOBBIX
TUAPOKCUKAPOOHOBBIX KHUCJIOT € 00JIacTAMU MIPUMEHEHUS
KHCJIOTaX U UX MPEACTaBUTEIAX
MOJIOYHOH, JIMMOHHOM, SI07109HOM U
BUHHOMW KHCJIOTaX. 3HAYCHUE U
IPUMEHEHHE KapOOHOBBIX KUCIIOT

72 Pemenue 3agau v BeINOJIHEHUE Hcnonb30BaTh anropuTMsl pu 5}
YOpaKHEHU I pemiennu 3a1a4. COCTaBIISITh YpaBHEHUS
1o Teme «KapOoHOBBIE KHUCIIOTHI» 110 3a/IaHHBIM CX€MaM MpeBpalleHui

73 O060061marmui ypok 1mo Teme CucremaTu3upoBaTh U 0000111aTH
«Kucnopoacoaepxaiuye opraHuuecKue IIOJIyYEHHBIE 3HAHUS O CTPOCHUH,
COEIMHEHUS CBOMCTBAX, MOJYYEHUH U IPUMEHEHUU

KHCIIOPO/ICO/IEPIKAIIUX OPraHUYECKUX
coeauHeHuil. CocTaBisaTh 06001IIarOImIe
cxeMbl. ONHChIBaTh T€HETUYECKHE CBSI3U
MEXAYy W3yYEHHBIMU KJIacCaMu
OPraHNYeCKUX COCTMHEHUHN

74 Kontponbnas pabora Ne 3 o Teme Ocy1ecTBIATh MO3HABATENBHYIO
«Kucnopoacoaepxaiiue oOpraHndecKue pedekcHio B OTHOIEHUH COOCTBEHHBIX
COEIMHEHUS JOCTUKEHH B IIPOLIECCE PELICHUS

y4eOHBIX M NT03HABATEIbHBIX 3a4a4

TEMA 5. A3OT- U CEPOCOAEPXALLUUE

COEOUHEHWUA

75 Amunbl. Knaccudukanus no tumy HaspiBaTh aMUHBI 10 TPUBUATIBHOMN 5

YTJIEBOJOPOAHOTO paguKalia u
YUCITy aMUHOTPYIITT B MOJICKYJIE,
HOMEHKJIaTypa, U30MEpHUsi aMUHOB.
[TepBuuHBIC, BTOPUYHBIC U TPETUIHBIC
aMUHBI. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
npeaebHbIX aMUHOB. Du3nueckue
CBOMCTBA aMUHOB. AMUHBI KaK
OpraHUYECKUE OCHOBAHUS: PEAKIINH C
Bogoi, kuciaoramu. Coim
anKuIaMMOHUs. Peakius ropeHust
aMUHOB. AJIKUJIUPOBAHUE U
anuIupoBaHue aMuHOB. Peakuun
aMUHOB C a30THCTOM KMCIIOTOM.
[TonyyeHneaMMHOB aIKWJIMPOBAHUEM

U MEXAYHapOIHOW HOMEHKJIaType.
OOBSACHATD NEKTPOHHOE CTPOCHHE
MOJIEKYJI U3yYEHHBIX BEILECTB.
XapakTepru3oBaTh BaXKHEHIINE
¢usnyeckre 1 XUMHYECKHE CBOMCTBA
amMuHOB. [Iporao3upoBaTh BO3MOKHOCTb
MPOTEKaHUs XMMUYECKHX peaKkIuil Ha
OCHOBE 3HaHUH 00 3JIEKTPOHHOM CTPOEHHUH
BeriecTB. OOBSICHATH MPOTEKaHUE
XUMHAYECKHX PEaKIUi MEXTy
OpPraHUYeCKUMH BEIECTBAMHU, UCTIOJIb3Ys
3HaHUA 00 UX MEXaHU3Max.
XapakTepu30BaTh METOJIbI MTOTYUCHHS
aMHUHOB. XapaKTepHU30BaTh
OTPeOUTENILCKUE CBOMCTBA N3YUEHHBIX




aMMHaKa ¥ BOCCTAHOBJICHHEM
HUTPOIPOU3BOIHBIX

YIJI€BOIOPOAOB, U3 CIIUPTOB.
[IpumeHeHre aMUHOB B
(bapMarieBTHYeCKOi MPOMBIIIIICHHOCTH.

BemecTB. HaOmoaaTe U onmuchIBaTh
JEMOHCTPHUPYEMBbIE OIBITHI

76 ApoMaTtnyeckre aMuHbl. AHWINH OOBACHATD IJIECKTPOHHOE CTPOCHHE 5
KaK MPEeJCTaBUTEIb apOMaTHUYECKUX MOJIEKYJI apOMATUYECKUX AMHUHOB.
aMuHOB. CTpoeHue aHuwinHa. Bzanmnoe XapakTepu3oBaTh BaKHEHIINE
BJIMSIHUE TPYII aTOMOB B MOJIEKYJIE XUMHUYECKHE CBOICTBA apOMATUUYECKUX
aHuIuHa. BausHue 3amectutenei B aMuHOB. [IporHo3upoBaTh BO3MOXHOCTh
apoOMaTHYECKOM SApE Ha KUCJIOTHBIE U MPOTEKAHUS XUMUYECKHUX PEaKLUi Ha
OCHOBHBIE CBOKCTBA APUIIAMUHOB. OCHOBE 3HaHU# 00 3JIEKTPOHHOM CTPOCHUU
[Tpuumnnb 0cnabieHUs] OCHOBHBIX BemiecTB. OOBSICHATH POTEKAHUE
CBOMCTB aHUJIMHA B CPAaBHEHUH C XUMUYECKHUX PEAKLUNA MEKITY
aMUHaMHU NPEeAEIbHOTO psja. OpraHMYECKUMHU BEUIECTBAMU, UCIIOJIb3Ys
XHUMHYECKUE CBOMCTBA aHUJIMHA! 3HaHUA 00 X MEXaHU3M
OCHOBHBIE CBOWCTBA (B3aUMOJICHCTBHUE C UnentudumnmpoBars apomaTuieckue
KHUCJIOTaMH ); peaKIM1 3aMEelICHHUSB aMUHBI C IOMOUIBI0 KAUECTBEHHBIX
apoMaTHYECKOe SIpO peakuuii. ConocTaBisITh XUMUYECKHE
(ranorennpoBaHue (B3aMOJICICTBHE C CBOMCTBa apOMAaTHYECKUX AMHHOB C
OpOMHOM BOJIOi), HUTPOBAHHUE 00J1acTAMU MPUMEHEHHSL.
(B3aumoeiicTBHE ¢ a30THOM XapakTepu3oBaTh MOTPEOUTETHCKUE
KHCIIOTOH), CyIb(HpOBaHNUE); CBOMCTBA N3YYEHHBIX BEILLECTB.
OKHUCJICHUE; XapakTepu30BaTh METO/IbI IOJYUYECHUS
AIKWINPOBAHUE U Al[WIIMPOBAHUE apoMaTHueckux amMuHOB. MccnenoBaTh
o aromy a3ota). [lonyuenue anununa CBOMCTBA N3y4YaeMbIX BEILIECTB.
(peakiust 3uHMHA). AHWIMH KaK ChIPbe HaGnronaTe u onuchiBaTh
JUTs1 IPOX3BO/ICTBA AHWJIMHOBBIX JEMOHCTPHUPYEMBIE OIBITHI.
KpacHTelen.
CuHTE3bl Ha OCHOBE aHWJIMHA.
77 I'erepouukinbl. @ypan 1 nUPPOI OOBSACHATD INEKTPOHHOE CTPOCHHE 3)
KaK MPEJICTABUTENH MSATHUIICHHBIX MOJIEKYJT U3YYEHHBIX BEILIECTB.
rerepouukios. [Ipupona XapakTepru30BaTh BaXKHEUIIINE
APOMATUYHOCTH NSATUWICHHBIX XUMHUYECKHUE CBOMCTBA
TeTePOLMKIIOB. DJIEKTPOHHOE CTPOEHUE reTepOLUKINYECKUX COEAUHEHUH.
MOJIEKYJIbI TUPPOJIA, APOMATHUECKU I OOBACHATH MPOTEKAHUE XUMHUYECKUX
Xapaxkrep MoJieKyisl. KuciorHeie peaKkui MeX1y OpraHu4eCKUMHU
CBOICTBa UppOIIA. BEIIIECTBAMM, UCIIONB3YS 3HAHUS 00 UX
MexaHn3max. [IporuozupoBats
BO3MOKHOCTB MTPOTEKAHUSI XUMUYECKUX
peakIiii Ha OCHOBE 3HaHUH 00
JJIEKTPOHHOM CTPOEHUH BEILLIECTB.
XapakTepu3oBaTh NOTPEOUTETHCKUE
CBOMCTBA N3Y4YEHHBIX BEILECTB
78 IInpuauH Kak npeacTaBUTENb OOBSACHATD NEKTPOHHOE CTPOCHHE 5,
HIECTUYJICHHBIX T€TEPOLIUKIIOB. MOJIEKYJI U3yUYEHHBIX BEILECTB. 6,
DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbI XapakTepru30BaTh BaXKHEUIIINE 7

NUPUJINHA, APOMATUYECKUI XapaKTep
MoJieKynbl. OCHOBHbIE CBOMCTBA
nupuauHa. Paznuuue B posBIeHUN
OCHOBHBIX CBOICTB MUppoJIa U
NUpUANHA.

Peakuuu nupuauHa: 31eKTpoPuiibHOE
3aMelleHue, THAPUPOBAHUE,

XUMHUYECKHUE CBOWCTBA reTepo-
IMUKIINYECKUX COGHHHeHHﬁ.

OOBSACHATH MPOTEKAHNE XUMHUYECKUX
peakIuil MeX1y OpraHu4eCKUMHA
BCIICCTBAMU, UCIIOJIb3YA 3HAHUA 06 ux
Mexanu3max. [I[porno3upoBarb
BO3MOXXHOCTb MPOTCKAHUA XUMHWYCCKUX




3aMEILEHUE aTOMOB BOJOPO/IA B O~
MOJI0’KEHUHU HA TUJIPOKCOTPYIIITY.
ITuKOoIUHEBI M UX OKHUCIICHUE.
[IpencraBnenne 06 nMuIa30IE,
MAPUMHUANHE, TYPUHE, TYPUHOBBIX U
MUPUMHUIUHOBBIX OCHOBAHUSIX

peakuuii Ha OCHOBE 3HAHMIA 00
3JIEKTPOHHOM CTPOCHHH BEIICCTB.
OOBACHATH BIUSHUE U3yYCHHBIX
BEIIECTB U 110 AaHAJIOTMHU C HUMU
HEU3YUYCHHBIX NPECTaBUTEIICH
TOMOJIOTHYECKUX PSIIOB Ha KUBBIE
OpraHu3Mbl. XapakTepu30BaTh
OHMOJIOTHYECKYIO POJIb H3YYCHHBIX
BEILECTB

79 O06o0matoiee MOBTOPEHHE 110 TEME 1 CucremaTu3npoBaTh U 0000111aTH 5
«A30T- 1 cepocojiepKaIlne MOJTyYEHHBIC 3HAHUS O CTPOCHUH,
OpraHUYEeCKHe CBOMCTBAXx, MOJYYEHUH U IPUMEHEHUU
BEILIECTBAY a30T- ¥ CepOCcoIepKalIX OPraHuYeCKUX

coennuenuii. CocraBiaTh 0000MIAOIINE
cxembl. ONMUCHIBATh TEHETUYECKUE CBSI3U
MEXAYy U3yYEHHBIMU KJIacCaMU
OpraHN4eCcKuX coeruHeHui. [IpoBoauTh
pacueTsl 0 XUMUYECKUM QopMyIam
BEIIECTB U YPABHECHUSIM XUMUYECKUX
peakiuii

TEMA 6. BUONNOIM'MYECKU AKTUBHBIE BELLECTBA 16

80 OO6mas hopMyIa yrieBoJI0B. 1 XapakTepu3oBaTh COCTaB YIJIEBOJIOB U UX | D,
Knaccudukanus yriesogo. MoHo-, knaccudukanuio. [Iporaozuposarsb 7,
0JIUTO- U noaucaxapuasl. [Ipumenenue CBOMCTBA HEM3YUYEHHBIX BEIIECTB 110 8
U OMOIOTHYecKas Pojb YIJIEBOJOB. AQHAJIOTUU C U3YYCHHBIMU BEILIECTBAMHU
OKHCIIEeHHE YTIIEBOJIOB — UCTOYHUK TOTO € TOMOJIOTHYECKOTO pPsijia.

SHEPTUHU KUBBIX OPraHU3MOB PackpbiBaTh OMOIOTUYECKYIO POITH
yTJ1€BOJIOB

81 dusnyeckue CBOMCTBA U HAXO0XKJICHUE 1 XapakTepru30BaTh CBOICTBA ITIOKO3HI Kak | 5,
YIJIEBOJIOB B IpUpPO/JIe (Ha mpUMepe BELIECTBA C JJBOMCTBEHHOMN 6,
TJIOKO3bI U GpyKTO3bl). JINHEHHAs 1 ¢GbyHKLIMEH (a1bIeruJ0CIupTa). 7,
UKIIN4ecKast OpMbI TIIFOKO3BI U OOBSACHATD NEKTPOHHOE CTPOCHHE 8
bpykro3el. opmyinbl Duiepa u MOJIEKYJI TJIFOKO3BI U PUOO3BI.

Xeyopca. [londaTue o TayToMepun Kak CpaBHHBATH CTPOCHUE U CBOMCTBA
BUJIE U30MEPUU MEXIY HUKINYECKOU U TIIIOKO3BI U (PPYKTO3BI. XapaKTepU30BaTh
nuHenHoun ¢popmamu. OpykTo3a Kak OMOJIOTUYECKYIO POJIb H3YUYECHHBIX
u30Mep III0K03bl. Pubo3a u BelecTs. Mccemenosars CBOKCTBA
ne30kcuprdo3a. n3y4yaeMbIx BemiecTB. Habmonars u
JlabopaTopusiii onbIT 11. CBolicTBa OIMCBIBATb XUMHUECKUE PEAKIUU C
TJTFOKO3BI TTOMOIIIBIO POJTHOTO SI3BIKA M SI3bIKA XUMUH.
Cobmro1aTh MpaBuiia v MPUEMbI
0e30macHOi pabOThl ¢ XUMUYECKUMU
BeleCTBaMH U 1aOOPaTOPHBIM
00opyoBaHuEM

82 XHUMHUYECKUE CBONCTBA TIFOKO3bI: 1 XapakTepu30BaTh CBOMCTBA IIIIOKO3bI KaK | 9,
OKHCJIEHUE XJIOPHOU UITH OpOMHOM BEIIIECTBA C TBOMCTBEHHOW (DYHKIIHEH 6,
BOJIOM, OKUCIIEHUE a30THOM KUCIOTOM, (ampperugocnupta). [Iporao3upoBath 7

BOCCTAHOBJICHHE B IIIECTHATOMHBIN
CIIUPT,

I/ISOMepI/ISaHI/IS{, KAa4CCTBCHHBIC peaKI_[I/II/I
Ha TJII0K03Y (3KCIIEpUMEHTANIbHBIE
JIOKa3aTeIbCTBA HAJIUUHS aJThJICTHIHOM
Y CIIMPTOBBIX TPYIII B IIIOKO3E),
CIIUPTOBOE U MOJIOYHOKHCIIOE

BO3MOXHOCTb MPOTEKAHNUS XUMUYECKHX
peaxiuii Ha OCHOBE 3HaHH 00
3JIEKTPOHHOM CTPOCHHUU BEIECTB.
OOBSCHATH MPOTEKAHUE XUMHUYECKUX
peaKkuuii MeXAy OpraHu4ECKUMU
BEIIIECTBAMH, UCIIONIb3Ys 3HAHUS 00 UX
Mmexaan3Max. CoImocTaBIATh, XUMHISCKHAE




OpokeHue. [ TMKO3UIHBIN THIPOKCHII,
ero crienuduiecKkue CBOMCTRA.
ITonsarue o rmuko3unax. Ilousarue o
TIIFOKO3UIaX, UX HAX0XKJICHUH B
npupoze. Ilomydenne riokossl.
JlaGoparopubiii onbiT 11. CBoiicTBa
TJIIOKO3BI

CBOWCTBA IIIOKO3bI ¢ 00JIaCTSIMH
npumenenus. Unenruduunuponarsb
TIIFOKO3Y C TIOMOIIbIO Ka4€CTBEHHBIX
peaknuii. Habmronath 1 onuceIBaTh
XUMHYECKHE PEAKITUH C TOMOIIIBIO
POJIHOTO SI3bIKA U SI3bIKA XUMUHU.
Cobnronats mpaBuiia U MPUEMBI
0e30macHOi pabOThl ¢ XUMHUYECKUMU
BELIECTBAMU U J1a0OPATOPHBIM
00opy0BaHUEM

83 Hucaxapunpl. Caxaposa Kak OOBSCHATH MEXaHU3MBI 00pa30BaAHUS 5,
IIPEJICTaBUTENIb HEBOCCTAHABIINBAIOIINX JUcaxapuioB. XapakTepu30BaTh 6,
nucaxapuaoB. Ctpoenue, puznyeckue BaYKHEHIIINE XMMUUECKHUE CBOICTBA 7
Y XUMHAYECKUE CBOMCTBA CaXxapO3bl. nucaxapuznoB. OnuceBaTh
I'mpponus nucaxapunaos. [lomyuenue IIPOMBIILIJIEHHOE ITOJIy4YE€HHE Caxapo3bl U3
caxapa U3 CaxapHO! CBEKJIBI. IPUPOIHOTO ChIpbsi. CONOCTABIIATH
[IpuMeHeHne caxapossl XUMHUYECKHE CBOMCTBA IUCAXAPUIOB C

001aCTsIMH TPUMEHEHHUS.
XapakTepu3oBaTh OMOJOTUYECKYIO
pOJIb IMCaxapuioB

84 [Tomucaxapuael. Kpaxman, raukores u CpaBHUBaTh CTPOEHHE U CBOICTBA 3,
LEJUTI0JI03a KaK OMOJIOTHYeCKue Kpaxmajia 1 LIeJUII0JIO3bI. 5,
nosmmmMepsl. Kpaxmai kak cMech XapakTepru3oBaTh BaKHEHIINE 6,
aMMWJIO3bl U aMUJIOTIEKTHHA, €70 XUMHMYECKHE CBOICTBA ITOJINCAXapUIOB. 7
¢duznueckue cBoicTBa. XUMUYECKHE ConocTaBisiTh XUMUYECKUE CBOHCTBA
CBOICTBA KpaxmaJla: THIPOJIU3, HOJIMCAaxapua0B ¢ 00JacTAMU
KAueCTBEHHAs PEAKLUs C HOJIOM U ee npuMmeHenus. HabmoaTh 1 onucsiBaTh
IpUMEHEHHE AJIs1 OOHAPYKEHUS CaMOCTOATENIBHO IIPOBOAUMBIE
Kpaxmaja B IpOAYKTaX MUTaHUS. XUMHUYECKHE PEAKIIMH C IIOMOIIBIO
Llemtrono3a: ctpoeHue U pu3nIecKue POJHOTO SI3bIKa U A3bIKA XUMHHU.

CBOMCTBAa. XUMUYECKHE CBOMCTBA XapakTepru3oBaTh OMOJIOTUUYECKYIO
LEJUTEOJIO3BL: THIPOJIN3, 00pa30BaHue poJib mosucaxapuaoB. MnenTuduuupoBaTh
coXHBIX 3¢pupoB. [Ipumenenue Kpaxmai ¢

Kpaxmajia 1 LIeJUIFOJIO3bI. IIOMOIIbIO KAYECTBEHHBIX PEAKLUH.
[IpakTrueckoe 3HaUeHUE Cobmro1aTh MpaBuia v MpUEMbI
MIOJINCAXAPUOB. 6e30macHoil paboThl ¢ XMMUYECKUMHU
Jlaboparopublii onbIT. OTnipeiesieHne BEILIECTBAMH U JIA0OPATOPHBIM

Kpaxmajia B IPOAYKTax MUTaHUs 000pyI0BaHUEM

85 [IpakTuueckas padbora Ne 7. «'maponus [IpoBOANTH XUMUYECKHI SKCTIEPUMEHT 110 | D,

Kpaxmasay rUJIponu3y kpaxmaina. Habmonate u 6,
OIMCHIBATh CAMOCTOSATEIBHO MTPOBOJUMBIE | 7,
OTIBITHI C TIOMOIIIBIO POTHOTO SI3bIKA U 8
A3bIKa XUMUH.
Cobnronate nmpaBuiia U MPUEMBI
0e30macHOi pabOThl ¢ XUMUYECKUMHU
BEIIECTBAMH U JJA0OPaTOPHBIM
00opy0BaHEM

86 Pemienne 3amay, BEIMOTHEHHE Hcnonb30Bars anropuTMsl Ipu 5

yIpaXxHEeHUH 10 TeMe «Y TIeBOJIbI»

pemiennu 3a1a4. COCTaBISTh YPAaBHEHUS
I10 331aHHBIM CX€MaM IpEeBpalleHUN.
HpOBO}II/ITB pacyeThbl 10 XUMHYCCKUM
(hopMyIiaM BEIIECTB U YPABHCHHSIM
XMMHYECKUX PEaKIui




87 XKups! kak cnoxHble 3QUPHI TIHLIEPHHA XapakTepu3oBaTh OCOOCHHOCTH S,
U BBICIINX KAPOOHOBBIX KUCIIOT. CBOMCTB KUPOB HA OCHOBE UX CTPOCHUS 7
PacturenbHble U JKUBOTHBIE JKUPBI, UX (>KupBI KaK CIOXKHBIE 3(pUPHI TTULEPUHA U
coctaB. PU3NYECKUE CBOKCTBA XKUPOB. BBICHIMX KapOOHOBBIX KHUCIIOT).

XUMUYECKUE CBOWCTBA KUPOB: XapakTepru30BaTh BaXKHEUILINE
TUAPUPOBaHUE, OKHuciaeHue. ['unponns XUMHYECKHE CBOMCTBA JKUPOB.

WA OMBUICHHE KHPOB KaK CIIoOco0 XapakTepu3oBaTh 00JaCTH IPUMEHEHHUS
IIPOMBIIIIEHHOI O IIOJIy4Y€HUS COJIEH AKHUPOB U UX OMOJIOTUYECKYIO POJIb.
BBICHIMX KapOOHOBBIX KHCJIOT. Habmronate 1 OnMCHIBaTh CAMOCTOSATEIBHO
I'mpporenusanus xupos. [Ipumenenne IIPOBOAMMBIE OIBITHI C IOMOIIBIO POJHOTO
KUPOB. Mbli1a KaK COJIM BBICHUINX A3bIKa U s13bIKa XuMuu. CobmoaaTh
KapOOHOBBIX KUCIIOT. Moromiue IIPABUJIA U IIPUEMBI

CBOIICTBa. 6e30macHoil paboThl ¢ XUMUYECKUMU
JlaGopaTropHbiii onbIT. JKUpPBI U UX BEIIIECTBAMH U JTA0OPATOPHBIM

CBOWCTBA 000pyI0BaHUEM

88 CocraB, cTpoeHHE U HOMEHKJIAaTypa XapakTepru30BaTh BaKHEUIIINE 5,
aMHHOKHCIOT. I 'oMoiornueckuii XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT. 6,
psiA IPENEIbHBIX AMUHOKHCIIOT. XapakTepru30BaTh AaMUHOKHUCIIOTBI 7
®uznyeckue CBOWCTBA NPECIIbHbBIX Kak aM(pOTepHbIE OPraHUYECKHE
aMHHOKUCIIOT. CriocoObl MoJTy4eHHsI cOeIMHEHUs. XapaKTepu30BaTh PYHKIUH,
AMUHOKHCIJIOT. AMUHOKHUCIIOTBI KaK o0JacTi MPUMEHEHNS aMUHOKHUCIIOT U UX
amQoTepHble OpraHuYecKre 6uosiornyeckyto poss. Habmonats
COEJIMHEHUS, PABHOBECHUS B PaCTBOPAX JEMOHCTPUPYEMBbIE
AMUHOKHCIIOT. MaTepuabl
CBolicTBa aMUHOKHCIIOT: KUCJIOTHBIE U
OCHOBHBIE CBOMCTBA; al[JINPOBAHUE
aMUHOTPYIIIBL; dTepUPUKaALNS;
peakLyu ¢ a30TUCTON KUCIIOTOM.

KauecTtBeHHbIE peakuu Ha
AMUHOKHCIIOTBI C TUAPOKCUAOM

meau (II). Cnenuduyeckue
KaueCTBEHHbBIE

peakuuy Ha apoOMaTUYeCKue 1
TeTEPOLMKINYECKAE AMUHOKHUCIIOTBI C
KOHIICHTPUPOBAaHHOM a30THOU
KHCJIOTOH, Ha IUCTEHH C alleTaTOM
ceunua (II). buonornueckoe 3nauenue
0-aMHUHOKHCIIOT. O6acT NpUMEHEeHUs
AMUHOKHCIIOT.

89 ITenmunsl, ux crpoenue. [lentunnas XapakTepu3oBaTh CTPOEHUE U 5
CBsI3b. AMHUJTHBIN XapakTep NEeNTUIHON BOKHEWIIINE XUMUYECKHE CBOWCTBA
cBsa3u. CuHre3 nentuoB. ['uaponus nenTu0B. OOBACHATh MEXaHU3M
MEeNTH/I0B o0pa30BaHMs U XapaKTep MNeNTHIHOU

CBSI3H

90 benku kak npupoHbie OMONOIUMEDHI. XapakTepu3oBaTh OENKH Kak 5,
CocraB u cTpoeHue OeNKOoB. nosinnenTuabl. OnUchIBaTh CTPOCHUE U 6,
[lepBuuHas cTpyKTypa O€IKOB. CTPYKTYpHbI Oenka. XapakTepu3oBaTh 7

depMeHTAaTUBHBIN THAPOIU3 OEIIKOB.
Bropuunas crpykTypa 0enKoB: o-
CIHpaJlb,

B-ctpykTypa. Tpetnunas u
YeTBEPTUYHAS CTPYKTYpa OCIKOB.
Jucynb(puaHble MOCTUKYA U MOHHBIE U
BaH-JIep-BaaJIbCOBHI (THIPOhoOHBIE)

(GyHKIMH, 00J1aCTH TPUMEHEHHS OETTKOB U
HUX OMOJIOTUYECKYIO POJIb.
Wnentudunuposats 6€IKU C MOMOIIBIO
KavyeCTBEHHBIX peaknuii. HabmomaTes u
OIHCBIBATH CAMOCTOSITEIILHO POBOIMMBIE
XMMHUYECKHE PEAKLIUHU C TOMOILBIO




B3aUMOJICUCTBUS. XMUMHUYECKHE
CBOMCTBA OEJIKOB: THAPOIIH3,
JIeHaTypalusl, KaYeCTBEHHbIE (LIBETHbHIE)
peaxiuu Ha Oenku. buonoruueckue
¢byHKIMN OENKOB.

JlaGoparopublii onbIT 12. [{BeTHBIE
peakiuu 6eIKoB

POAHOTO A3bIKA U AA3bIKA XUMUMU.
ColuroaTh mpaBuia U MPHUEMBI
0e30MmacHo# paboThl ¢ XUMUYECKUMU
BEILECTBAMH U JTAOOPATOPHBIM
o0opymoBaHueM

91 HyxknennoBbie kuciotel. Hykieo3uasl. XapakTepru30BaTh HYKJICUHOBbIC 3,
Hyxneoruasl. HykienHoBbie KUCIOTHI KHMCJIOTBI KaK IPUPOIHBIE TOJIMMEPHI. S,
KaK IpUpoAHbIe noaumepsl. CocTas u OnuceIBaTh CTPYKTYPbl HYKJIIEMHOBBIX 6,
cTpoeHHue HyKIenHOBbIX kucioT (JATHK kucaoT. CpaBHUBATh CTPYKTYpbI OCJIKOB U | 7
u PHK). I'naponu3 HyKIenHOBBIX HYKJIEUHOBBIX KUCTOT. ONUCHIBATH
KHUCIOT crpoenue [JHK u PHK. Xapakrepuzosarb
BAKHEHIINE XMMUYECKHE CBOMCTBA
HYKJIEMHOBBIX KHCJIOT
92 Posb HyKJIIEMHOBBIX KUCTIOT B OnepupoBarh MOHATHAMH «PEIUTUKALUD», | 3,
KU3ZHEJEATEIIbHOCTH OPraHU3MOB. «TPAHCKPUIILIUSY, «TPAHCIISALULY, 5,
Oynukuuu JJHK u PHK. «KOMILJIEMEHTAPHOCTBY, «MaTpUYHasI 6,
KommiiemenrapHocTs. I'eHeTHUECKMIT PHK», «rpancnoprras PHK», 7
KO «pubocomuas PHK». OnuceiBath
¢ynkuuu JIHK n PHK. PackpriBaTh
OHMOJOTMYECKYIO POJIb HYKJIEHHOBBIX
KHUCJIOT
93 [TpakTuueckas paborta No 8. [IpoBOANTH XUMUYECKHI SKCTIEPUMEHT 10 | 5,
«MnenTnukanus opraHuuecKux pacro3HaBaHUIO KUCIOPOJCOAEPKAIINX 7
BEILECTBY OpraHnyeckux coeanHenuii. Habmonate u
OINMCHIBATh CAMOCTOSITEIBLHO IPOBOIUMBIE
OTIBITHI C TIOMOIIIBIO POJHOTO SI3bIKA U
si3bIka xumMuu. Co0roaaTh nMpaBuiia u
npuemsbl 6e30nmacHoil paboThI ¢
XUMHYECKUMHU BELIECTBAMH U
1a0opaTopHbIM 000pyI0BAHUEM
94 O06o0matotiee MOBTOPEHHUE IO TEMaM CucremaTu3zupoBath U 0000111aThH 5
«A3oTcozepKale 1 OOJIOrHIYeCKU IIOJIyYEHHBIE 3HAHUS O CTPOCHHUH,
AKTHUBHbBIE OPTaHUYECKUE BEIIECTBA» CBOMCTBAX, MOJYYEHUH U TPUMEHEHUN
a30Tco/iepKalluX U OMOJIIOTHYECKU
AKTHUBHBIX OPraHUYECKHUX BEIECTB.
CocTaBnarb 006001a0IHE CXEMBI.
[IpoBOANTH pacyeTsl M0 XUMUYECKUM
(dhopMyIiaM BEUIECTB U YPABHEHHSIM
XMMHYECKUX PEAKIUn
95 KonTtponsHas padora Ne 4 o teme Ocy1ecTBIATh O3HABATENBHYIO
«A3oTcoaepxaliue 1 ONOIOTHYECKU pedIeKcuio B OTHOIIEHUH COOCTBEHHBIX
AKTHBHBIE OPTAHMYECKUE BEUIECTBA» JOCTUKEHUH B IIPOLIECCE PELICHUS
y4eOHBIX M NM03HABATEIbHBIX 3a7a4
TEMA 7. BbICOKOMONEKYNAPHbLIE COEOUHEHUA
96 OCHOBHBIE IOHATHUSA OnepupoBaTh NOHATHAMU «MOHOMEDPY, 3,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: «TIOJTUMEPY, «COTIOTUMEPY, 5,
MOHOMED, MOJIUMEP, CTPYKTYPHOE «CTPYKTYPHOE 3BEHO», «CTEIEHb 6,
3BEHO, CTENEHb MTOJINMEPU3ALUU MOJIMMEPU3ALIUN Y, «TOJIUMEPU3ALUSY, 7

OcHOBHBIE CIOCOOBI OTY4YEHUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN!
peaKuuy MOJIMMEPU3ALNN U
nojukoHaeHcauuu. CononuMmepusanus.

«TOJIUKOHICHCAITHS». XapaKTepHU30BaTh
peaKuy NOTUMEPU3AINH U
MOJIMKOHIEHCAIIUN KaK CITIOCOOBI
MOJTYYEHUs] BHICOKOMOJIEKYJISIPHBIX




CrtpoeHue u CTpyKTypa MoJuMepOB.
3aBHUCUMOCTbH CBOMCTB MOJUMEPOB OT
CTPOCHUA MOJICKYJI

coeauHeHuil. OOBACHATH CBSI3b CTPOCHUS
MOJIMMEPA C €r0 CBOMCTBAMHU

97 Knaccudukanms moaumMepos: XapakTepru30BaTh CBOMCTBA N3YYEHHBIX 3,
IJIACTMAcCCHhI (IUIACTUKH), 3JIACTOMEPBI MIOJINMEPHBIX MaTepranoB. ONuchIBaTh S,
(kaydyKkH ), BOJIOKHA, KOMITO3UTHI. CBOMCTBA, CITIOCOOBI IMOJTYyYCHHUS U 6,
CoBpeMeHHBIE TIACTMACCHI (TUIACTUKN) MIPUMEHEHUSI U3YUEHHBIX ITOJIMMEPHBIX 7
(MOMUATUIICH, TTOJIUIIPOITUIIEH, MaTepuanoB. XapaKTepu3oBaTh
HOJIMCTUPOJI, TOJUBUHUIXIIOPU, MOTPeOUTENLCKUE CBOMCTBA N3YUEHHBIX
¢dTopomacT, monusTUICHTEpedTaIaT, BEIIECTB
aKpuII-0yTaANEeH-CTUPOJIbHBIN TUIACTHUK,
nosukapooHatsl). TepmoriacTuuHbie U
TEPMOPEAKTUBHBIE [TOJIUMEPBI.
®enosnpopManbaAeruaHbIe CMOJIBIL.

Kommo3utHele maTepuansl.

98 Bonokna, ux knaccudukanus. XapakTepr30BaTh CBOMCTBA U3yYECHHBIX 3,
[Ipupoanbie 1 XUMUYECKHE BOJIOKHA. HOJIMMEPHBIX MaTepuanoB. ONuckIBaTh 5,
HckyccTBEeHHBIC M CHHTETUYECKUE CBOICTBa, CIOCOOBI OJTyUEHUS U 6,
BosIokHA. [loHsATHE O BHCKO3€E IPUMEHEHUS U3YYEHHBIX MTOJMMEPHBIX 7
arieTaTHoM BoJiokHe. [lonmadupHeie u MaTepuanoB. XapaKTepru3oBaTh
MOJIMAMUIHBIE BOJIOKHA, UX CTPOEHHUE, HOTPEOUTETHCKUE CBOMCTBA N3YUEHHBIX
cBoiictBa. [IpakTuueckoe BeniecTB. HabmonaTe 1 ONMUCKHIBaThH
MCII0JIb30BaHUE BOJIOKOH. DJIaCTOMEPBI. JEMOHCTPUPYEMbIE MaTEpUabl U OIBITHI.
[TpupoaHbIil U CHHTETHYECKUN KayqyK. Ha6mronate u onuceiBaTh
Pe3una u 360nuT. [lpumenenue JEMOHCTPUPYEMbIE U CAMOCTOSATEIBHO
MOJINMEPOB. MPOBOAMMBIE XUMUYECKUE PEaKLIuu
JlaGopaTopHslii onbIT 13. OTHOIICHUE C MMOMOIIIBIO POJHOTO SI3BIKA U SA3bIKA
CUHTETHYECKHUX BOJIOKOH K xumun. CoOro1aTh MpaBuiia U MPUEMBI
pacTBOpaM KHUCIIOT U IET0YEH 0e30macHoi pabOThl ¢ XUMUYECKUMU

BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHEM

99 [TpakTuyeckas padora Ne 9 ITpoBOIUTH XUMHUYECKUI SIKCIEPUMEHT IO | 3,
«PacnioznaBanue pacro3HaBaHMIO IJIaCTMAacC. 5,
IJIACTMAcC» HaGmtonate 1 onuchIBaTh CaMOCTOSATENBHO | 6,

IIPOBOIMMBIE OTIBITHI C TOMOIIIBIO POJAHOTO | 7
A3bIKa U s13bIKa XUMuHU. CobmoaaTh

MpaBWJIa U TIPUEMBI

6e30macHoil paboThl ¢ XMMUYECKUMHU
BELIECTBaMH U Ja0OPATOPHBIM
o0opyoBaHEM

100 | IIpaktuueckas padora Nel( [TpoBOANTH XUMUYIECKHUI SKCIIEPUMEHT 110 | 3,
«Pacnio3HaBaHNE BOJIOKOH» pacro3HaBaHHIO BOJIOKOH. Habmronate u 5,

OIMCHIBATH CAMOCTOSITETLHO IPOBOIUMBIE | 6,
OTIBITHI C TIOMOIIIBIO POTHOTO SI3bIKA U 7
s3pika XuMuu. CoOIII01aTh MpaBwiia u

npueMsbl 6e30MmacHoi paboTHI C

XUMHYECKUMHU BEUIECTBAMH U

1a0opaTopHbIM 000pyI0BaHUEM

101 | OGobmatotiee MOBTOPEHHE TTO KYypPCy O0600111aTh 3HAHUS U J€1aTh BBIBOIBI O 3,
«Opranuueckast XUMHS» 3aKOHOMEPHOCTSIX U3MEHEHUN CBOMCTB 5,

OpPraHMYECKUX COEANHEHUN B 6,
3aBUCHUMOCTH OT UX CTPOEHHUSI. 7

OcyiecTBIATh MO3HABATENbHYIO




pedIeKCUIo B OTHOIIIEHUH COOCTBEHHBIX
JIOCTHUKEHHUH B TIPOIECCE PELICHUS
y4eOHBIX M MO3HABATEIbHBIX 3a7a4

PesepBHOE Bpems 1
102 | Haxoxxnenue monekynsapHoi ¢popmynsl | 1 Ocy1ecTBIATh PacyeThl 110 YCTAHOBIICHUIO | 3,
YIJIEBOIOPOAA IO €T0 MJIOTHOCTH U (dbopMyI yriaeBoaopoaoB 5,
MacCOBOH J0JI€ 3JIEMEHTOB, BXOIALINX 110 3JIEMEHTHOMY COCTaBY U I10 aHAJIU3Y 6,
B €0 COCTaB WJIH 110 MPOJYKTaM IIPOAYKTOB cropanus. Mcnonb30Bath 7
CTOPaHHs. JITOPUTMBI ITPY PELICHUN 33Ja4
11 kaace
Ne Copepxanue (pas3aensl, TEMbI) Kon- YHuBepcaibHbIe ydeOHbIE NeHCTBUS 8;:
o
pas
e
P
o
po
TEMA 1. HEMETANIbI 31
1 Baxnerinme Ki1accbl HEOPraHMYECKUX 1 KnaccudunupoBaTts Heopranmiaeckue 5,
BELIECTB. DJIEMEHTBI METAJLIbI U BeecTBa. O6001ATh 3HAHUS U JeN1aTh 6,
HEMETaJIJIbl U UX M0JIOKEHUE B BBIBO/IbI O 3AKOHOMEPHOCTSAX U3MEHEHU 7,
[lepuoguueckoii cucreme. biaaroponnsie CBOWCTB HEMETAJUIOB B IEpUOJax U rpymmnax | 8
(ureptHBIC) Ta3bl. O0mas [Iepnonnueckoil CHCTEMBI.
XapaKTEpUCTHKA 3JIEMEHTOB INIABHON XapakTepu3oBaTh 00IIME CBOMCTBA
noarpynns! VIII rpynmner. Ocobennocti 0J1aropoJHBIX (MHEPTHBIX ) a30B.
XUMHYECKHUX CBOMCTB. [Ipumenenne [IporHo3upoBats CBOMCTBA BOAOPOJA U €TI0
OylaropoHBIX Ta30B. Bogopo. COEMHEHUI HAa OCHOBE 3HAHMII O
[Tony4yenue, pusnueckue U XMMUYECKHE IleprognueckoM 3akoHe. XapaKTepu30BaTh
CBOMCTBa (peakiuu Hax0’KJICHHE B IIPUPOJIE, CBOMCTBA,
C METaJUIaMH U HEMETAJUIAMH, OMOJIOTNYECKYIO pOJIb M 00JIacTH
BOCCTAHOBJICHHE OKCUJIOB U COJIEH). npuMeHeHus Bogopoa. Habmonares u
I'mnpupbl. TomIMBHBIE 2JIEMEHTHI. ONMCHIBATh IEMOHCTPUPYEMBIE OIBITHI
2 I"anmorensl. O61mas xapakTepuCcTHKa 1 XapakTepu3oBaTh 0011e CBOKWCTBA 5)
3JIEMEHTOB IIIaBHOM noArpynmns! VII anemMeHToB VII rpymnisl rnaBHOR
rpynnsl. usnyeckue cBoicTBa noarpynmsl. OOBSACHATH 3aBUCUMOCTh
IIPOCTBIX BEIIECTB. 3AKOHOMEPHOCTH CBOICTB BEILIECTB OT UX COCTaBa U
U3MEHEHUS OKUCIUTEIbHON aKTUBHOCTH ctpoenusi. O000UIaTh 3HAHUS U JeJ1aTh
raJIOTEHOB B COOTBETCTBHH C UX BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHUI
ITOJIOKEHUEM B ITEPUOINYECKON CBOMCTB rajioreHoB. [Iporao3upoBars
tabmuie. ['anoreHoBogopoab — CBOMCTBA HEU3YUYEHHBIX JIEMEHTOB U UX
[IOJIy4YE€HUE, KUCIIOTHBIE U COEIMHEHUI Ha OCHOBE 3HAHUU O
BOCCTAaHOBUTENIbHBIE CBOWCTBA. Ilepuonnyeckom 3akone. OOBACHATD
["anorenoBo10pobI, B3aMMOCBSI3U MEK/y HaX0X/JICHUEM B
raJIOT€HOBOIOPOAHBIE KUCIOTHI U UX MIpUPOJIE, CBOMCTBAMH, OMOIOTUYECKOM
cosin. [1opsiioK BBITECHEHHSI TaJIOTEHOB POJIBIO U 00JACTSIMH IPUMEHEHHUS
U3 pacTBOPOB raJIOr€HUJI0B M3Y4aeMbIX BELLECTB
3 XJI0p — MOJy4YEHHE B 1 OOBACHATH 3aBUCHMOCTBH CBOMCTB XJIOpa OT | 5
MPOMBIIIIEHHOCTH U JIAOOpaTOpHH, ero crpoeHus. OOBSACHATH B3aUMOCBSI3U
peaKkiuu ¢ MeTajulaMy U HEMETaJUIaMHU. MeX/1y HaX0KJIEHUEM B TIPUPOJIE,
B3anmoneiicTeue xjiopa ¢ BOJON U CBOMCTBaMH, OMOJOTUIECKON POIBIO U
pacTBOpamHu IIEN0Y€eH. 001acTsIMM IPUMEHEHUS XJI0pa.
JladopaTtopuslii onsIT 1. [Tonydyenue XapakTepru30BaTh IIPOMBIIUICHHBIE U
XJIOPA U U3YYEHUE €T0 CBOWCTB 1a0opaTopHbIe cIOCOOBI MOJYYEHHS XJIOpa.




HccnenoBaTh CBOMCTBA N3Y4aeMbIX
BeriecTB. Habmronares 1eMoHCTpUpYEMbIE |
CaMOCTOSITEIILHO MPOBOIUMBIC OTIBITHI.
Co0OnroaTe mpaBuiia ¥ MPUEMbI O€30MIaCHON
paboThI ¢ XUMHYECKUMU BEIIECTBAMHU U
1a00paTOpHBIM 000PYIOBAaHUEM

Kucnoponnble coeiuHeHus XJiopa. XapakTepu30BaTh CBOMCTBA KUCIOPOAHBIX 5
['MnoxnopuTel, XJ10paThl U EPXJIOPATHI coeuHeHnH xaopa. ConocTaBisTh
KaK TUIIUYHBIC OKUCIUTEIH. XUMHUYECKHUE CBOMCTBA KUCIOPOIHBIX
JlabopaTopHhbiit onbIT 2. CBOMCTBA COCTMHEHMH XJI0pa ¢ 00JacTIMuU
XJIOpcoAepKalUuX 0TOeIuBaTeNIen npumeHenus. MccnenoBarb cBOMCTBA
u3ydaeMbIx BeulectB. HaGmonare
JEMOHCTPUPYEMbIE U CAMOCTOSATEIBHO
IpOBOAMMBIE OMbITH. Habnronars
XUMUYECKUE PEAKIIMHU U OMTUCHIBATH UX C
MOMOILBIO POJHOTO SI3bIKA U A3BIKA XUMUH.
X0pOBOAOPOT — MOTYyUYEHHUE, OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB | O,
KHUCJIOTHBIE U BOCCTAHOBUTEIIbHbBIE OT UX cocTaBa u ctpoenus. [IporuosupoBats | 6,
cBoiicTBa. CossiHast KUCIIOTa U ee CBOICTBA COEIMHEHUI HAa OCHOBE 3HaAHUM 0 | 7
conin. KauecTBeHHbIE peakliy Ha [Iepuoanueckom 3akoHe. XapaKkTepu30BaTh
raJIOr€HUA-HOHBI CBOMCTBA XJIOPOBOJOPO/IA U COJITHOU
KHUCIJIOThL. COMOCTaBIsATh XUMUYECKUE
CBOICTBA XJIOPOBOJOPO/Ia U COJISTHOU
KHUCJIOTHI ¢ 00JIaCTSIMU IPUMEHEHHUSI.
XapakTepru30BaTh IPOMBIILICHHbBIE U
1a00paToOpHbIE CIIOCOOBI MOTYYESHUS
COJIIHOW KHMCJIOTBI
®u3nuecKre CBOMCTBA MPOCTHIX 0O06001maTh 3HaHUA U AeNaTh BBIBOJBI O 5,
BemiecTB. OcoOeHHOCTH XUMUM PTOPAa, 3aKOHOMEPHOCTSX U3MEHEHHI CBONCTB 6
Opoma u nona. Kauectsennast peakuus ranoreHoB. [I[porao3upoBars cBoiicTBa
Ha noJ. [I[puMeHeHre raJjoreHoB U ux COEMHEHHUI HA OCHOBE 3HAHUI O
BAKHEUILINX [TepuoanueckoMm 3akone. OOBACHATH
COETMHEHUI. 3aBUCHMOCTBH CBOMCTB BEIIECTB OT UX
JIaboparopHusrii onwiT 3. CBoOlicTBa COCTaBa M CTPOEHUS. XapaKTepU30BaTh
Opoma, noja u ux coyen cBoiicTBa (propa, Opoma, Hoaa U UX
coennHeHni. COMoCTaBIsATh XUMUYECKUE
cBoiicTBa (propa, Opoma, MOJa U UX
COEUHEHU ¢ 00IACTsIMHU PUMEHEHHUSI.
HccenenoBaTh CBOMCTBA N3y4aeMbIX
BemecTB. HaOmoaaTe J1eMOHCTPUPYEMEBIE U
CaMOCTOSTEIILHO TTPOBOIUMBIE OTIBITHI.
Cobmro1aTh MpaBuia v MpUEeMbl 0€30MacHOM
paboTHl C XUMHUYECKUMH BEIIECTBAMHU U
1a0opaTopHbIM 000pyI0OBaHUEM
[IpakTuueckas padora Ne 1. [IpoBOINTH XUMHUYECKHI IKCIEPUMEHT 110 5,
DKCIEepUMEHTAIBHOE pELICHUE MOJIYYEHUIO XJIOpUJa MarHusi, HOJJHON 7,
3ajga4 no teMe «I ajoreHs» BOJIbI, UJICHTU(DHUITPOBAHUIO NOHOB 8

BOZOPOJIa, MO/, TAIOTEHUI-HOHBI C
IIOMOIIIBKO KAYECCTBCHHBIX peaKHHﬁ.
Habmro1aTe 1 ONUCHIBATH CAMOCTOSITEIEHO
IMPOBOAMUMBIC OIBITHI C ITIOMOIIBIO POJHOTO
A3bIKA U A3bIKa XUMHUU. CO6JIIOI[aTI> InpaBujia
1 TIpueMbl 6€30MmacHO paboTHI C




XUMHWYCCKHUMU BE€HIECCTBAMU U
n1ab0paTOpHBIM 000PYI0OBaHUEM

8 DneMeHTHI NOATrPYIIIBI KUCIOPOa. XapakTepu30oBaTh 00IME CBOICTBA 3,
OO61as xapakTepuCTUKa 3JIEMEHTOB XaJIbKOreHOB. OOBSICHITH 3aBUCUMOCTh 5,
[JIABHOW MOArpynnsl VI rpymisl. CBOMCTB BEILECTB OT UX COCTaBa U 7
Ou3nyeckue CBOWCTBA MPOCTHIX ctpoenusi. O000UIaTh 3HAHUS U JIEJ1aTh
BELIECTB BBIBOJIbI O 3aKOHOMEPHOCTSIX U3MEHEHUI

CBOMCTB XxanbkoreHoB. [Iporuo3uposath
CBOMCTBA HEU3YUYEHHBIX FIEMEHTOB U UX
COEIMHEHUI Ha OCHOBE 3HAHUI O
[Teproanueckom 3akone. OOBACHATH
B3aMMOCBS3H MEXKy HaXO0XJICHUEM B
MIPUPOJIE, CBOWCTBAMH, OHOIOTUYECKOM
POJIBIO U 00JACTSIMU IPUMEHEHHUS
13Y4aeMbIX BELLECTB

9 O30H Kak aIOTponHast MOAU(PHUKAIIS XapakTepru30BaTh 030H KaK alJIOTPOITHYIO 3,
kucinoposa. [lonydenue o3ona. O30H Kak Mo udukanuio Kkuciopoaa. CornocTapisiTh 5,
okucnurenb. [lo3uTuBHAs U HEraTUBHAS POJIb 030HA B BEPXHUX U HUKHUX CIIOSIX 8
POJIb 030HA B OKPYIKAIOIIEH cpene. atMochepsl. OOBSCHATH 3aBUCHMOCTh
CpaBHeHUE CBOWCTB 030HA U KHCIIOPO/Ia CBOMCTB 030HA OT €r0 CTPOCHHUS.

CpaBHUBaTh CBOICTBA 030HA U KUCIIOPOAA.
OOBSCHATH B3aUMOCBSI3U MEXKY
HaXO0XJIEHUEM B IIPUPO/IE, CBOMCTBAMU,
OMOJIOTHYECKOU POJIBIO M 001aCTSIMU
IPUMEHEHHUs 030HA

10 | Bona u mepokcua BoAopoa Kak XapakTepu3oBaTh BOAY U MEPOKCHU]L 3,
BOJIOPOJIHBIE COETMHEHUS KUCI0POa — BOJIOpOJia KaK BOJOPOIHBIE COCTUHEHUS 5,
cpaBHeHHeE cBOMCTB. [lepokcun kuciopoja. CpaBHHUBATh CBOMCTBA BOJIBI U 6
BOJIOPOJIa KaK OKUCIUTENb U MepOKCHJIa BOJIOpoaa. XapakTeprus3oBaTh 7,
BOCCTaHOBHUTENb. [lepokcunbl MeTamios NEPOKCHU BOJIOPOJa KaK OKUCIHUTEIb U 8,

BOCCTaHOBUTENb. COMOCTABIATh
XUMHYECKHE CBOMCTBA MIEPOKCUAA BOAOPOIA
¢ 00J1acTIMU IPUMEHEHUS

11 | Cepa. Annorponus cepbl. PU3nUECKUe U OOBACHATH INEKTPOHHOE CTPOCHUE MOJIEKYI | 5,
XUMHUYECKHE CBOKCTBA CEPBI M3Y4YEeHHBIX BelecTB. OOBACHATH 7,
(B3auMoIeliCTBUE C METaJUIaMU, 3aBHCUMOCTh CBOMCTB CEpHI OT €€ CTpOeHus. | 8
KHCIIOPOJIOM, BOJIOPOJIOM, paCTBOpaMu XapakTepu30BaTh BaxKHeHINe pu3nyecKkue
ienoyuei, KUCI0TaMU-OKHCITUTENSIMH). U XUMHUYECKHE CBOICTBA cepbl. OOBACHATD
B3aumogeiicTBue cepsl ¢ cynbpuTOM B3aHMOCBS3U MEK]ly HaXO0XKICHUEM B
HaTpus ¢ 00pa3oBaHUEM THOCYIb(haTa MIpUPOJIE, CBOMCTBAMH, OMOIOTUYECKOM
HaTpHUsL. POJIBIO U 00JACTSIMH IPUMEHEHHUSI CEPBI.

XapakTepru30BaTh MPOMBIIIICHHBIE U
1a00paToOpHbIE CIIOCOOBI MOIYUYEHHUS CEPHI.
Habmronate u onuckeiBaTh
J€MOHCTPHUPYEMBbIE OIBITHI

12 | CepoBomopoa — MONTy4YECHHE, OOBSCHATH 3aBUCIMOCTH CBOMCTB BEIIECTB | 5,
KHCIIOTHBIE U BOCCTAHOBUTEIIbHBIE OT UX cocTaBa u cTpoeHus. [IporHosuposars | 6,
coiictBa. Cynbpuabl. CBOICTBa COEIMHEHUI HA OCHOBE 3HaHHI O | 8

[Tepuoamaeckom 3akoHe. OOBSICHATD
B3aMMOCBS3U MEXKAY HAXO0K/IEHUEM B
MIPUPOJIe, CBOMCTBAMHU, OMOJIOTUYECKON
POJIBIO U 06J'IaCT$IMI/I MMPUMCHCHU
M3Yy4aeMbIX BEIIECTB. XapaKTepHU30BaTh
croco0bl OJTYYCHHUS U CBOICTBA




M3y4aeMbIX BemecTB. Habmonats u
OIHACHIBATH JEMOHCTPUPYEMBIE OTTBITHI

13 | CepHuCTBIN Ta3 KaK KHCIOTHBIN OOBACHATH 3aBUCUMOCTH CBOMCTB BELLIECTB | 5,
okcual. OKHCIUTENBHBIE U OT UX cocTaBa U cTpoeHus. [Ipornozuposats | 8
BOCCTAHOBUTEJILHBIE CBOMCTBA CBOMCTBA COCAMHEHUN HA OCHOBE 3HAaHUH O
cepHucroro rasa. [lonyyenue Ilepuonnyeckom 3akone. OOBACHATH
CEpHHUCTOrO raza B IPOMBIIIJIEHHOCTH U B3aMMOCBS3U MEK/y HaX0XKJICHUEM B
nabopatopun. CepHUCTas KUCIIOTa U ee IpUpPOJiE, CBOWCTBAMH, OMOJIOTHYECKON
COJIH. POJIBIO U 00JACTSIMU IPUMEHEHHUS

U3y4aeMbIX BEIIECTB. XapaKTepU30BaTh
CIIOCOOBI TIOJYYEHUS M CBOMCTBA
M3Yy4aeMbIX BEIECTB.

14 | Cepusiit auruapug. CepHas KUCIOTA. OOBACHATH IMEKTPOHHOE CTPOCHUE MOJIEKYI | 5,
CBolicTBa KOHLIIEHTPUPOBAHHOM M3YUYCHHBIX BEIIECTB. XapaKTEPU30BaTh 6,
1 pa30aBIEHHON CEPHON KUCIIOTHI. BAKHEUIIIE XUMUYECKHUE CBOMCTBA CEpHOTO | 7/,
JlelicTBrEe KOHLIEHTPUPOBAHHON CEPHOMI AQHTUJPHUJIA U CEPHOU KUCIIOTBHI. 8
KHMCJIOTHI Ha caxap, METaJlIbl, ConocTaBisiTh XUMUYECKUE CBOWCTBA
HeMeTaslbl, Cynb(uel. Tepmuueckas CEpHOM KUCIIOTHI C 00JaCTAMU IPUMEHEHUS.
YCTOWYIMBOCTH CYJb()ATOB. HccnenoBath CBOWMCTBA M3y4aeMbIX
Kpucrannoruaparsl cynbhaToB BelecTB. neHTuunupoBars CepHyIo
MetaiioB. KauecTBeHHas peakuus Ha KHCJIOTY U €€ COJIM C ITIOMOIIBIO
CEPHYIO KUCJIOTY U €€ COJIH. Ka4eCTBEHHbIX peakuuid. Habmonats
JlaGoparopHblii onbIT 4. 3yueHue JEMOHCTPUPYEMBIE U CAMOCTOSTEIILHO
CBOMCTB CEPHOM KHUCJIOTHI U €€ COJIeH npoBoauMble onbITel. Habmonath

XUMHUYECKHUE PEAKIIUU U OIIUCHIBATb.
Cobnronate npaBuiia ¥ pUeMbl 6e3011acHON
paboThl ¢ XMMUYECKUMU BEIIECTBAMU U
1a0opaTopHbIM 000pyI0OBaHUEM

15 | Ilpaktuueckas pabora Ne 2 [IpoBOANTH XUMHUYECKHUI SKCIIEPUMEHT 110 5,
OKCIEpUMEHTAJILHOE PELICHHE UICHTU(PHUKAIIMA HOHOB BOAOPO/A U 7
3a/1a4 1o TemMe «XaJlbKOreHbI» Cynb(aT-uOHOB, XJIOPUA-HOHOB, U3YUYECHUIO | 8,

CBOWCTB CYNIb()UTOB U CyIbPUI0B
MetaioB. HabGmonare u onuceiBaTh
CaMOCTOSITEJIEHO IMPOBOIUMBIE OIIBITHI C
MTOMOIIBIO POJTHOTO SA3BIKA U A3bIKA XUMUH.
Cobnronate npaBuiia ¥ pUeMbl 6e30MacHOM
paboThl ¢ XMMUYECKUMU BEIIECTBAMU U
1a0opaTopHbIM 000pyI0BaHUEM

16 | Pemrenue 3a7a4 U BBITOJTHCHHE CocTaBisiTh ypaBHEHUS PEAKIHU, C 5
YnpaxkHeHnuit no temam «l'agoreHs» u ITOMOLIBIO0 KOTOPBIX MOYKHO OCYIIIECTBHUTH
«XaJIbKOTEHBD» LIETIOYKH [TPEBPAILCHUI BEIIECTB.

Ocy1ecTBIATh pacyeThl 10 XUMUYECKUM
ypaBHeHUsAM. Mcnonb30BaTh alropuTMbI
IIpY pELICHUH 33]a4

17 | DneMeHTHI MOATPYIIIBI a30Ta. XapakTepu3oBaTh 001MEe CBOWCTBA 5,
OOm1ast xapakTepUCTHKA ITIABHON 3JIEMEHTOB MOATPYHIHBI a30Ta. OOBICHATH 6,
noarpynmns! V rpynnsl. ®usnyeckne 3aBUCHMOCTB CBOMCTB BEIIECTB OT UX 8

CBOMCTBa IMMPOCTBHIX BCHICCTB

cocraBa u crpoeHus. O600IIaTh 3HAHUS U
ACJIaTh BBIBOABI O 3aKOHOMEPHOCTIAX
W3MEHEHUN CBOMCTB M3yYaeMbIX BEILIECTB.
[Iporno3upoBath CBOKMCTBA HEU3YUYEHHBIX
JJIEMCHTOB U UX COGI[I/IHGHI/Iﬁ Ha OCHOBC
3HaHui o [leproauyueckom 3aKoHe.
OOBSICHIATH B3aUMOCBSI3U MEXKTY




HAaXO0XJECHUEM B IIPUPOJE, CBOMCTBAMMU,
OMOJIOTHYECKON POJIBIO M 00JIACTSIMHU
INPHUMCHCHUS N3Yy4aCMBbIX BCIICCTB

18 | A3ot u ero coequnenus. CtpoeHue OOBACHATH 3aBUCUMOCTB CBOMCTB a30Ta OT | O
MOJIEKYJIbI a30Ta. PU3NYECKUE U €ro CTpOEeHMsI. XapaKTepHU30BaTh 6
XMMHUYECKHE CBOICTBA a30Ta. BakHeHIne pu3nyecKkue 1 XuMUYeCKue 7
[Tonydyenune a30Ta B IPOMBIIIJIEHHOCTH U cBoiicTBa a3oTa. COMoOCTaBIsATh XUMUYECKUE
naboparopun. Hutpusl CBOICTBa a30Ta ¢ 00JIACTAMU MPUMEHEHUSI.

OOBSCHATH B3aMMOCBSI3U MEKIY
HaXO0XJIEHUEM B IIPUPO/IE, CBONCTBAMH,
OMOJIOTUYECKON POJIBIO M 00JIACTAMU
IPUMEHEHHUS a30Ta. XapaKTepu30BaTh
MIPOMBIIIIJICHHBIC U JIA0OPaTOPHBIC CIIOCOOBI
HOJTyYeHUs a30Ta

19 | AmMMmuak — ero nonydeHue, GpuznYecKue OOBACHATH 3aBUCUMOCTh CBOMCTB aMMHaKa | 5
U XUMHUYecKue cBoicTBa. OCHOBHbBIE OT €ro CTpoeHHs. XapaKkTepu3oBaTh aMMUaK | 6
CBOMCTBA BOJHBIX PACTBOPOB aMMHAKaA. KaK BOCCTaHOBHTENb. XapaKTepU30BaTh 7
AMMuak kak BocctaHoButens. Conu BakHeHIne Gu3nIecKrue 1 XUMUYECKUE 8
ammMmoHus. [loBenenue coyeit aMMOHHUS CBOICTBAa aMMHaKa M COJIE aMMOHHS.
npu HarpeBanuu. KauecTBeHHast ConocTaBnsiTh XUMUYECKUE CBOWCTBA
peakius Ha MoH aMmMoHus. [IpuMenenue aMMHaKa ¥ cojieil aMMOHHUS ¢ 00J1aCTIMU
aMMHaKa. IpUMEHEHHUs. XapaKTepu30BaTh
JlabopaTopHblit onbIT 5. U3yuenue MPOMBIIIUICHHBIE CITIOCOOBI MOTYyYEHUS
CBOMCTB BOJJHOTO pPacTBOpa aMMHAKa. ammuaka. MccnenoBarth cBOiCTBa
JlabopaTopHbiit onbIT 6. CBOMCTBA n3ydyaembIx BemecTs. Habmonate
coJieil aMMOHUs JEMOHCTPHUPYEMbIE 1 CAMOCTOSATEIHHO

npoBoiMbIe onbIThl. Habmonate
XUMUYECKHUE PEAKIIMHU U OMUCHIBATh UX C
TTOMOIIIBIO POJTHOTO SI3BIKA U SI3bIKA XUMUH.
Cobmro1aTh MpaBuia U MpUeMbl 0€30MacHOM
paboThl C XMMHUYECKUMU BEIIECTBAMH U
1a0opaTopHbIM 000pyI0BaHUEM

20 | [Ipaktuueckas pabora Ne 3. [IpoBOANTH XUMHUYECKHI IKCIIEPUMEHT 110 5)
«IlonydyeHne aMmMHaKa U U3y4yeHue ero MOJIYYEHUIO0 aMMHAKa U U3YYEHUIO €ro 7
CBOWCTB» cBoiicTB. Habmonate v OmuckIBaTh 8

CaMOCTOATENIbHO TPOBOUMBIE OTIBITHI C
TTOMOIIIBIO POJTHOTO SI3BIKA U SI3bIKA XUMUH.
Cobmro1aTh MpaBuia U MpUeMbl 0€30MacHOM
paboThl C XMMHUYECKUMU BEIIECTBAMH U
1a0opaTopHbIM 000pyI0OBAHUEM

21 Okcupl a30Ta, X MOJTYyYECHHUE U OOBSICHATH 3aBUCUMOCTH CBOMCTB OKCHIIOB 5
coiicTBa. Okcup azota (I). Oxucnenue a30Ta OT MX cocTaBa u crpoerus. O600aTh
okcupa azota (II) kucmopomom. 3HAHUS U JeJIaTh BHIBOJIBI O
Jumepuzanus okcuaa azora (IV). 3aKOHOMEPHOCTSIX U3MEHEHNI CBOMCTB
A30oTHCTast KUCJIOTA U €€ COJIH. M3Yy4aeMbIX BELECTB. XapaKTepu30BaTh
HuTpuThl Kak OKUCITUTENH U Ba)KHEWIIIE XUMUYECKHE CBOMCTBA OKCHIOB
BOCCTaHOBUTEIIH. a30Ta, a30TUCTOW KUCIOTHI 1 HUTPUTOB.

XapakTepu30BaTh HUTPUTHI KaK OKUCIUTENN
1 BoccTaHOBUTENU. COMOCTABIIATH
XUMHUYECKHUE CBOMCTBA OKCUIOB a30Ta U
HUTPUTOB C 00JIACTSIMU TPUMEHEHUSI.

22 | A3oTHas KuciI0Ta — (PU3HYECKHE U XapakTepu3oBaTh BakHeHmue Gpusnueckue | 5
XUMHUYECKHE CBOKCTBA, IMOIyYEHUE. Y XMMHMYECKHE CBOMCTBA a30THOM KUCIOTH | 7
A30THasi KUCIIOTa KaK OKUCIIUTEIb Y HUTPATOB. XapaKTepH30BaTh OTHOLIEHNE | 8




(oTHOIIIEHUE a30THOU KUCJIOTHI K
MeTaJlJlaM M HeMeTayliaM ). 3aBUCHMOCTh
MIPOYKTa BOCCTAHOBIICHUS a30THON
KHCJIOTBI OT aKTUBHOCTH METaJljIa U
KOHIIEHTPAIIUU KUCIOThI HUTpaThI, HX
(du3HYecKre U XUMHUYIECKHE CBOMCTBA
(OKHCIHMTEIIbHBIC CBOMCTBA U
TepMHUYCCKas

YCTONYHMBOCTE), MPUMEHECHHE.

A30THOM KHCIIOTHI K MeTallJIaM, OOBSICHSITh
3aBUCUMOCTD MPOJYKTa BOCCTAHOBJICHHUS
a30THOM KHCIIOTHI OT aKTHBHOCTH MeTajlia 1
KOHIIEHTpaluu KucaoTel. COMOCTaBIATh
XUMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI B
HUTPATOB C 00JIACTSIMU IPUMCHEHUSI.
XapakTepu3oBaTh CIIOCOOBI MOTYUYEHUS
a30THOM KHCIOTEL. HabmronaTe v onuceIBaTh
JIEMOHCTPUPYEMBIE OTBITHI

23 | ®docdop u ero coeTuHEHUS. XapakTepru30BaTh AJNIOTPOITHBIE 5
Amnnorponus gocdopa. Pusnueckne Monudukamu hocdopa. CpaBHUBATH 7
cBoiictBa hochopa. Xumudeckue OeIbIi 1 KpacHbI Gocdop. 8
cBoiicTBa pocdopa (peakuuu c XapakTepu30BaTh BaKHEHIINE PU3HUECKUE
KHCIIOPOJIOM, TaJIOT€HaMH, MeTaJlJIaMH, U XMMUYecKue cBoiicTBa docdopa.

CJIO’KHBIMHU BEIIECTBAMH-OKUCIUTEISIMH, ComnocTaBnsiTh XUMHUYECKHE CBOMCTBA

mienoyamn). [Tonydyenue u npuMeHeHue tdhocdopa ¢ 06acTIMU IPUMCHEHUS.

dbocdopa. Dochun. Dochums. XapakTepu3oBaTh CIIOCOOBI MOTYUYEHUS
dhocdopa. HabaromaTe 1 onuchIBaTh
JIEMOHCTPHPYEMBIE OTIBITHI

24 | ®ochopHBIN aHTUAPHUI. Xapaktepu3oBaTh BaxHelme puzndeckue | 4
Oprodocdopnas u meradochopras ¥ XUMHYECKHE CBOICTBa (hochopHOTO 5
KHCIIOTHI ¥ UX conu. KauecTBeHHas anruapuaa, GocGopHBIX KUCIOT U 8
peakmus Ha opTodocdaTel. Paznoxenue docdatos.
optodochopHoit kucnotsl. [Ipumenenue ConocTaBnsiTh XUMUYECKUE CBOMCTBA
bochopHOIt KHCITOTHI U e (ochOpHBIX KUCIIOT U UX COJIEH C
coneil. buonoruueckas pons docdaTos. obnactsamu nnpumeHenus. Habmonats

JIEMOHCTPHPYEMbIE XHMUYECKHE PEAKLIUU U
OIUCHIBATh HX .

25 | [Ipaktuueckas pabora Ne 4. [IpoBOIUTH XUMHUYECKHUI SKCIIEPUMEHT 110 5)
OKCIEpUMEHTAJILHOE PELICHHE UIeHTU(PHUKAIUYM MOHA aMMOHUS, GocdaT- 7
3a7a4 10 TeMe «DJIEMEHTHI ITOATPYIIITEI MOHA, UCCIIEIOBAHUIO CBOWCTB a30THOU U 8
a3oTay ¢bochopHOit KUCIHOT, coneit aMMOHUS.

Habmronate 1 onMchIBaTh CAMOCTOSTEIBHO
POBOJUMBIE OIBITHI C IOMOIIBIO POJTHOTO
sI3bIKa U si3bIka XuMun. CoOJII01aTh TTpaBuia
U TIpUeMbl 0€30MacHON paboThI €
XUMHAYECKHMH BEIIECTBAMH U
1a0opaTopHbIM 000pyI0BaHUEM

26 | OOmas xapaKTepuCTHUKa JIEMEHTOB OOBSACHATH 3aBUCUMOCTb CBOMCTB yriepoaa | 9
[JIABHOW noArpynmsl IV rpymnimsl. OT €ro CTpOEHUs. XapaKTepu30BaTh U 6
VYrnepoa. AnioTponus yriaeposa. CpPaBHUBATH AJTIOTPONTHBIE MOIU(DUKAITUN 7
CpaBHeHUE CTpOEHHS U CBOWCTB yriepoja. XapakTepu30BaTh BaKHEHIIne 8
rpadura u anmaza. OyiiepeH Kak HoBast (u3nyueckre U XUMHUYECKHE CBOMCTBA
MOJIEKyJIsipHas popMa yriepoja. Yroib: yriepoza, kapouaos. ConocraBiiTh
XUMHAYECKHE CBOWCTBA, MTOTyYeHHE U XUMHAYECKHE CBOWCTBA YTIIepoaa U
npumeHenue yris. Kapouasl. ['maponus KapOUJI0B ¢ 00JIACTSIMU IPUMEHEHHUS.

KapOu/Ia Kaabliusd U KapOuaa aTFOMUHUS. HaOsromaTh 1 OIKUCHIBATE
KapOupl mepexoHbIX METaIJIOB JI€MOHCTPHUPYEMbIe MaTepUAIIbI
(>kemesa, XpoMa U JIp.) Kak

CBEPXIPOYHBIE MATEPUAJIBL.

27 | Oxcupasl yriepona. YToab U yrapHbIid XapakTepu3oBaTh BaxHeHINE pu3ndeckue | 3
ra3 Kak BOCCTaHOBUTENM. Peakuus U XMMHUYECKHE CBOMCTBA COCITMHEHUI 5)
YrapHOTo ra3a ¢ pacIulaBaMH LIEJIOUEH. yraeponaa. CpaBHUBATh CTPOCHHE U 6

Cunres popmuaron. O6pa3oBanme

CBOMCTBA YIJIEKUCIIOTO U YTapHOT'O T'a30B.




YrapHOTO Ta3a [P HETIOJIHOM CTOPaHUHU

CormocTaBiaaTh XUMAYECKHE CBOMCTBA

~

yriisi. buonorndeckoe aencTBue COCTMHEHUH yIiIepoaa ¢ 00J1acTIMHU 8
yrapHoro rasa. [lonydenue u npuMeHeHus. aenTuguunpoBath
MIPUMEHEHHE YrapHOTO Ta3a. KapOOHAT- HOHBI C TOMOIIBIO KaUeCTBEHHBIX
VYTIueKucbli ra3: nojay4eHue, peakuuii. MccienoBats CBOMCTBA
XUMHUYECKHE CBOICTBaA (B3aMO/ICiiCTBHE u3ydaeMbIx BenlectB. HaGmonate
YIIJIEKUCIIOro T'a3a ¢ BOAOH, IIeJI04aMy, JEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO
MarHuem, NepoKCUIaMu METAJLIOB). poBoAMMBIE ONbIThL. Habmonate

VYroibpHas KUCIIOTa U €€ COJIH. XUMHUYECKHE PEAKIIUU U OIIMCHIBATh UX C
Kap6oHnats! 1 ruipokapOOHATHL: UX MOMOIUIBIO POAHOTO SI3bIKA U SI3bIKA XUMUHU.
IIOBE/ICHNE IIPU HAaIpPEBaHUU. Cobnroate nmpaBuiia ¥ IpUEMbI O€30M1acHON
Jlaboparopublii onbiT 7. KauecTBeHHas paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU U
peakiys Ha KapOOHAT-HOH 1a0opaTopHbIM 000pyIOBAHUEM

28 | Kpemnwuii. Dusnyeckue 1 XUMUYCCKHE OOBACHATH 3aBUCHUMOCTH CBOMCTB KpeMHHS | 3
CBOMCTBA KpeMHUs. Peakuuu ¢ yriewm, OT €ro CTpOeHUs1. XapaKTepu30BaTh 4
KHCIIOPOJIOM, XJIOPOM, MarHuem, Ba)KHeHIIne 5
pacTBOpamH IIEI0Y€eH, CEpOBOAOPOIOM. ¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA 6
Cunan — BOJOPOIHOE COETUHEHUE kpeMHUs.COmoCTaBIsTh CBONCTBA KpeMHUST | 1
kpeMHus. Cunuuuel. [lonyuenue u ¢ 00yacTAMU IPUMEHEHUS. 8
MIPUMEHEHHUE KPEMHUSI.

29 | Okcug kpemuus (IV), ero crpoenue, XapakTepu30oBaTh BaKHeHne Gusnueckue | 3
¢bu3nuecKre U XUMUYECKUE CBONCTRA, U XUMUYECKUE CBOWCTBA COCTUHEHUI 4
3HAYEHUE B MPUPOJIE U IPUMEHEHHE. KpEMHHUSL. 5)
KpeMHueBbie KUCIOTHI M UX COJIH. CpaBHUBaThH CTPOEHHE U CBOICTBA 6
IMaaponus cunrkaroB. CUTUKaTHBIC YTIIEKHUCIIOTo Ta3a u okcuja kpemuus (1V). 7
MUHEPaJbl — OCHOBA 36MHOM KOPBI. ConocTaBnsiTh XUMUYECKUE CBOWCTBA 8
JlabopaTopHsiit onibIT 8. McnibiTanue COEMHEHUN KPEMHUS C
pacTBOpa CUJIMKaTa HaTpus oOnactsamu npuMeHenus. MccnenoBaThb
WUHUKATOPOM. CBOICcTBa M3y4yaeMbIX BemiecTB. Habmonars
JIaGopatopHslii onbIT 9. O3HaKOMIIEHHE Y OIIHCHIBaTh CAaMOCTOSITENIBHO IPOBOAUMBIE
¢ o0pa3namMu NpUPOIHBIX onbIThl. HabmogaTh XuMudeckue peakiuuu u
CHJIUKATOB OIMCHIBATh X C IIOMOILBIO POJIHOTO SI3bIKA

U si3pika xumun. CoOJro1aTh TpaBuia U
npuemsbl 6e30nmacHoil paboThI ¢
XUMHYECKUMHU BEUIECTBAMU U
1a0opaTopHbIM 000pyI0BaHUEM

30 | OGo0matomiee MOBTOPEHHUE T10 CocTaBisTh CPABHUTEIBHBIEC U
teMe «Hemeramnen obo0mmatomtye cxeMsl. [IpoBoUTh pacyeTs

110 XUMUYECKUM (opMysIaM U YpaBHEHUSIM
peakuuii. OCyIecTBIATh IO3HABATEIbHYIO
pedekcrio B OTHOIIEHUH COOCTBEHHBIX
JOCTHKEHUH B IpoIiecce perieHus: y4eOHbIX
Y IO3HAaBaTeJIbHBIX 3324

31 | KonTponbHas pabota Ne 1 mo Ocy1ecTBIATh T03HABATENBHYIO
teme «Hemeramib» pedIeKcuio B OTHOIIEHUH COOCTBEHHBIX

JOCTHKEHUH B IpoIiecce perieHus: y4eOHbIX
Y I03HAaBaTeJIbHBIX 3324

TEMA 2. OBLIIME CBOMCTBA

METAJIJIOB

32 | O6muii 0630p TEMEHTOB-METAIIOB. OOBSCHATH 3aBUCIMOCTh CBOMCTB MeTaiwioB | 1
CtpoeHue 1 CBOMCTBA MPOCTHIX OT UX CTPOCHHMsI. XapaKTepru30BaTh 00ITHE 2
BELIECTB-METAJIIOB. XUMHUYECKHE CBOMCTBA METAJUIOB KaK 3
DIJIEKTPOXUMUYECKUH P HATPSIKEHU BOCCTaHOBUTEJIC HA OCHOBE CTPOCHUS UX 4
MeTaJlI0B. MeTajmnueckue aTOMOB U MOJIOXKEHUS B B




KpucTtajmmieckue pemerku. [lonydenune

3JIEKTPOXUMHUUYECKOM PsIly HANPKEHUU

u MetaiuioB. [Iporao3upoBaTh CBOMCTBA 7
MPUMEHEHHE METAIJIOB. JleMOHCTpauu. HEW3YYCHHBIX PJIEMEHTOB M UX COCTUHEHUH | 8
Komnekuus metamnos. Komnekuus Ha OCHOBe 3HaHuil 0 [leprnoanueckom
MUHEPAJIOB U Py 3aKOHE. XapaKTepU30BaTh CIIOCOObI
MOJTyYEHUS] METAJUIOB U3 Py U1 MUHEPAJIOB.
HaGuronath 1 onuchIBaTh
JIEMOHCTPHPYEMbI€ KOJJIEKIUN
33 | CnaBel. XapakTepucTuka Hanboiee 1 XapakTepu30BaTh OCOOCHHOCTH CIUIABOB. 1
W3BECTHBIX CILJIABOB. XapakTepu3oBaTh Haubosee N3BECTHHIE 3
crutaBel. HaOnmroate U OMuCHIBaThH 5
JEMOHCTPHUPYEMbIE KOJIIEKIUN 6
7
TEMA 3. METAJUIBI I''TABHBIX 11
[TOAT'PYIIIT
34 [llemounbie Metamibl. O0mas 1 XapakTepu3oBaTh OOIIUE CBOMCTBA 5
XapaKTEePUCTUKA FJIEMEHTOB TJIaBHON HIETIOYHBIX MeTALIOB. OOBSICHSTH
noarpynmsl [ rpynmer. ColicTBa 3aBUCHUMOCTh CBOMCTB LIEJIOYHBIX METAJIIOB
IIEJIOYHBIX MeTaUI0B. Pacro3naBanue ot ctpoeHusi. O000IIaTh 3HAHUS U JCTIATh
KaTUOHOB JIUTHS, HATPHS U KaJlUs. BBIBOJIbI O 3AKOHOMEPHOCTSX H3MEHEHHI
Jlabopatopusiit onibIT 10. OkpamnuBanme CBOWCTB LIEJIOYHBIX METAJIJIOB.
IJIAMEHH COeIMHEHUSIMU [IporHo3upoBaTh CBOMCTBAa HEU3YUECHHBIX
IIEJIOYHBIX METAJJIOB 3JIEMEHTOB M UX COEAMHEHUIN HAa OCHOBE
3HaHuii o [lepuonuyeckomM 3aKoHe.
OOBSCHATD B3aUMOCBSI3U MEXIY
HAXO0XJIEHUEM B IIPUPO/IE, CBONCTBAMH,
OMOJIOTMUECKOU POJIBIO M 00JIACTSIMU
MPUMEHEHHUS N3Y9aeMbIX BEIIECTB.
NneHTuduimpoBaTh mMeI0IHbIe METAILITBI
0 [IBETY MJIaMeHH ux comeil. Habmonare
JTEMOHCTPUPYEMBIE U CAMOCTOSITEIHLHO
POBOAMMEIE ONBITHL. HaOmonate
XUMHUYECKHE PEAKITUHU H OMTUCHIBATH UX.
Cobmro1aTh mpaBuia U MpUeMbl O€30MacHOM
paboThI ¢ XUMHUYECKUMU BEIIECTBAMH U
71a00paTOPHBIM OMBITOM
35 | Harpuii u kanuii — npeacTaBuTeNn 1 OOBSACHATH 3aBUCUMOCTb CBOMCTB HAaTPUSI U | O
IIEIOYHBIX METAIIOB. XapaKTepHbIE KaJus OT UX CTpOeHus. XapaKTepu30BaTh 8

peakuuu HaTpus U Kanus. [lonyyenue
IETIOYHBIX MeTaI0B. OKCHIIBI U
IepoKcuapl Hatpud u Kanus. Conun
HATpUsI, Kallusl, X 3HaYCHHE B IPUPOJIE.
JlabopaTopnsrit onbIT 11. O3HaAKOMIIECHHE
C MHHEpAJIaMU U BaXHEUIIIUMU
COCANHCHUAMMA IICIIOYHBIX METAJIJIOB

BaXHEHIIME XMMHYECKHUE CBOMCTBA HATPUS
u kanusi. CpaBHUBATh CBOMCTBA HATPUS U
kanus. OOBACHATH B3aUMOCBSI3H MEXKIY
Hax0>JICHUEM B MPUPOJIE€, CBONCTBAMH,
OMOJIOTHYECKOU POJIBIO M 00JIACTSIMHU
MIPUMEHEHUSI HATPUSI U KaJIusl.
XapakTepru30BaTh MPOMBIILICHHBIE U
n1abopaTopHbIe CIOCOOBI MOTyYSHUS
Hatpus. Habmonate JeMoOHCTpUpyeMble U
CaMOCTOSTENIbHO TPOBOJIUMBIE OTIBITHI.
Habmronate xuMuueckue peakiuu u
omuchIBaTh MX. CoOM0aaTh MpaBUia 1
IpreMbl 6€301acHO paboThI €
XUMHYECKUMH BEUIECTBAMH U
71a00paTOPHBIM OTIBITOM




36 | Coequnenus Harpus u kanus. Conu XapakTepu30BaTh BAKHENIINE XUMUUECKHUE | D
HATpHs, KaJIUs, UX 3HAYCHHUE B KU3HU CBOMCTBA COCIMHEHNI HATPUA U KaJusl. 8
yenoBeka. Cosa u enKuil HaTp — XapakTepu3oBaTh COY U €IKUI HATP Kak
BAOKHEHILINE COCIUHEHUS HATPUS. BaXHEHILINE COCIUHEHUS HATPUSL.
Jlaboparopusriii oneiT 12. CBoOMCTBa OOBSCHATH B3aMMOCBSI3U MEXKTY
COCMHEHU IEI0YHBIX METAINIOB HaXO0XJICHUEM B IIPUPOJIE, CBOMCTBAMU,

OMOJIOTUYECKOH POJIBIO COSTUHEHHU HATPHUS
u Kanusi. CorocTaBIIATh XMMUUYECKHE
CBOMCTBA COEIMHEHUIN HATPUS U KaJIMs C
obnactsimu nnpuMeHenus. MccnenoBaThb
CBOMCTBa M3y4aeMbIX BemiecTB. Habmonars
Y OIHACBHIBaTh CAMOCTOSITEIBHO IPOBOANMBIE
OIIBITHI C TIOMOIIIBIO POJIHOTO SI3bIKA U SI3bIKA
xumun. Coburo1aTh MpaBuiia U IPUEMBI
0e30MmacHO# paboThl ¢ XUMHUYECKUMU
BEIIIECTBAMM U JIAOOPATOPHBIM OIIBITOM

37 | OGmas XxapaKTepuCTHUKA DIIEMEHTOB XapaxkTepu3oBaTh 001Me CBOWCTBA 5)
rinaBHou noarpymmnst I rpynist. 3JIEMEHTOB raaBHOM noarpynmsl I rpynmer. | 8
bepwunii, Maraui, MEI04YHO3EMEbHBIE OOBSACHATH 3aBUCHMOCTE CBOWMCTB
MeTauibl. AM(POTEPHOCTb OKCHJIA U 2JIEMEHTOB I1aBHOW noarpynnsl I rpymmst
ruapokcuaa 6epusuinsg. Okpacka oT ctpoeHusi. O0001aTh 3HAHUS U J1E1aTh
IJIJAMEHU COJIIMHU LIEJIOYHO3EMENBHBIX BBIBOJIbI O 3AKOHOMEPHOCTSX U3MEHEHU
METAJLIOB. CBOMCTB 2JIEMEHTOB IJIaBHOU noArpymnisl 11
JlaboparopHusrii onbiT 13. Okpacka rpynmnsl. [Iporao3uposars CBOKCTBA
IJIaMEHU COEIMHEHUSIMU HEU3YUEHHBIX JIEMEHTOB U UX COCAUHEHUN
LIEJIOYHO3EMENbHBIX METANIOB Ha OCHOBe 3HaHuil o Ilepnoanueckom

3aKkoHe. OOBSICHATH B3aUMOCBSI3H MEKY
HaXO0XJIEHUEM B IIPUPOJIE, CBOMCTBAMHU,
OMOJIOTUYECKON POJIBIO M 00JIACTSIMHU
IPUMEHEHHUS N3Y4aeMbIX BEILIECTB.
WnentuduimpoBaTh 11eI04YHO3EMENbHbIE
METAJIJIBI 110 LBETY IJIAMEHU UX
coenuHeHuil. Habmonare
JEMOHCTPUPYEMBIE U CAMOCTOSATEIBHO
MIPOBOJMMBIE OTIBITHI.

38 | MarHuii, ero o0mias XxapakTepuCTHKa Ha OOBACHATH 3aBUCUMOCTh CBOMCTB MarHus 5
ocHOBe noJoxkeHus B [lepuoanueckoi OT €ro CTpOoeHUsl. XapaKTepu30BaTh 8
cucteme 31eMeHToB [l. 1. Menaeneera BaKHEHUIITHE
u ctpoenus aromoB. [lonyueHnue, (u3nyeckrue 1 XUMHUYECKHE CBONCTBA
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA, Mar"us 1 ero coeguHeHuil. CornocTaBisiTh
MIPUMEHEHHE MarHusi U €ro COeTUHEHMI. XUMHYECKHE CBOMCTBA MarHus U ero
Conu Maraus, ux 3Ha4€HUE B IPUPOJIE U COEMHEHUH ¢ 001aCTIMH TPUMEHEHHS.

JKA3HU YEJI0BEKa. HccnenoBaTh CBOMCTBA N3y4aeMBbIX

JIaboparopHnsriii onbiT 14. CBolicTBa BemecTB. HaGmoaaTe U onuchBaTh

Mar"usi 4 €ro COeJuHEHMM CaMOCTOSITENIbHO MPOBOUMBIE OTIBITHI C
ITOMOIIBIO POJHOTO SA3BIKA U S3bIKA XUMHH.

39 | Kambmwmit, ero o0mast XxapakTepuCTHKA Ha XapakTepu3oBaTh BaKHelMe pusnueckue | 5
OCHOBE 10J105)keHus B [lepuoanueckon 1 XMMHUYECKNE CBOMCTBA KAJIBLUA U €T0 8

cucteme anemenToB [. 1. MenaeneeBa
U cTpoeHus atToMoB. [lonyuenue
¢du3nyecKkre U XUMHUYECKHE CBONCTBA,
HpI/IMeHGHI/Ie KaJlblIUus U €T0
coequHeHni. Colin KanbIus, UX
3HAUYE€HHE B IPUPOJE U KU3HU YETIOBEKA.

coennueHnii. OOBACHATEH 3aBUCUMOCTD
CBOWCTB KaJIbIUS OT €0 CTPOEHHUS.
ComnocTaBiadTh XUMHYECKHE CBOMCTBA
KaJbLHUA U €r0 COEJUHEHUN ¢ 00JIaCTIMU
MPUMEHEHUS.




JIaboparopHhsriii onwiT 15. CBoiicTBa
COEIMHEHMH KalbLus

HccenenoBaTh CBOMCTBA U3y4aeMbIX
BemecTB. Habmonars 1eMoHCTpUpyeMbIe U
CaMOCTOATCIIBHO IMPOBOJUMBIC OIIBITHI.
Halmronate XuMHYecKue peakiuu 1
OIMIMCBIBATH UX C IMOMOIIBIO POAHOTO A3bIKa
¥ s3b1ka xuMuH. CoOmoaaTe npaBuia u
pueMbl Oe301acHOi paboTHI C
XMMHYECKHMH BEIECTBAMHU U
712a00paTOPHBIM OMBITOM

40 | XKecTKoCTb BOJbI U CLIOCOOBI €€ XapakTepru30BaTh BUJIBI KECTKOCTU BOJBI. 3
YCTpaHEHUS. XapakTepu3oBaTh CIIOCOOBI yCTPaHEHUS 4
JlaGopaTopHbIii onbIT 16. JKecTKoCTH Bonubl. HaOmroqares U onmmceiBaTth | 5
KectkocTb BOJIbI CaMOCTOSTEJILHO TPOBOJIUMBIE OTIBITHI. 6

Hab6mrogaTe XuMUYecKre peakiuu u 7
OIHCHIBATH MX C TIOMOIIBIO POJIHOTO SI3bIKa | 8
u si3p1ka XxuMud. CobmroaaTh npaBuia u
pueMbl 0e3011acHOM paboThI €

XUMHYECKHMH BEIECTBAMU U

71a00paTOPHBIM OMBITOM

41 | Amromunuii. PacripocTpaHeHHOCTH B OOBACHATH 3aBUCIMOCTh CBOWCTB 1
npupoe, GU3HMIECKUe U XUMUICCKUE QITIOMUHHUSI OT €r0 CTPOCHUSI. 2
CBOICTBa (OTHOIIEHHE K KHCIOPOY, XapakTepu3oBaTh BakHelmue puznueckue | 3
rajioreHam, pacTBopaM KHUCJIOT U Y XUMUYECKHE CBOMCTBA aTIOMUHHUS. 4
iesnouei, amtoMOTEPMUS ). ConocTaBnsiTh XUMUYECKUE CBOMCTBA 5
[IpouzBoacTBo anmomunus. [Ipumenenne QTFOMHUHHUS ¢ 00JIACTIMU MPUMEHEHUS. 6
ATIOMUHHUSL. XapakTepu30BaTh MPOMBINUICHHBIN ciocod | 7
JlabopaTopHnsriit onbIT 17. CBolicTBa nonydeHus antomunus. MccnenoBaTth 8
ATIOMHUHHUS CBOICTBa M3y4aeMbIX BeliecTB. Habmoaarh

JTEMOHCTPUPYEMBIE H CAMOCTOSITEITHLHO
IPOBOAMMEIE OMBITH. Habmroars
XUMUYECKHUE PEAKIIMHU U OMTUCHIBATH UX C
MOMOILIBIO POJHOTO SI3bIKA U A3bIKA XUMUH.
ColnronaTh paBuiIa ¥ MPUEMbI 0€30TaCHOM
paboThl C XUMUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM OTIBITOM

42 | AMboTepHOCTh OKCHA U THAPOKCUAA XapakTepru30BaTh BaKHEHIINE XUMHUECKHUE | S
amromunusi. Conu amromunust. [TomHoe CBOIWCTBA COCIMHEHUI aTIOMUHUS.
paziioKeHUe BOJIOM COJIel aTtOMUHHMS CO OOBSCHATH B3aUMOCBSI3U MEXKTY
c1a0bIMU JIBYXOCHOBHBIMHU KHCIIOTAMHU. HaxO0>XJICHUEM B MPUPOJIC, CBONCTBAMH,
AJNIOMUHATBI B TBEPJIOM BUJIC U B OMOJIOTUYECKON POJIBIO
pactBope. KomriekcHbie coeTMHEHUs coenuHeHUH amfoMuHusA. COMOCTaBIATh
AITIOMUHMSL. XUMHUYECKHUE CBOMCTBA COCUHEHUN
JlabopaTopHbriit ombIT 18. ATIOMUHHUS C 00JIACTSIMH IPUMEHEHHS.
CBoiicTBa COEIMHEHUM aTIOMUHUS HccnenoBatek CBOWCTBA NU3y4aeMBbIX

BemiecTs. HaOroqaTe ¥ ONMCHIBATH
CaMOCTOSTENIbHO TPOBOJIUMBIE OTIBITHI.
Hal6mronaTe XuMU4ecKre peakiuu u
OMUCHIBATh UX C MMOMOIIBIO POJHOTO S3bIKA
1 si3pika Xxumun. CoOJro1aTh IpaBuia 1
npueMsbl 6e301acHoi paboTHI C
XUMHUYECKUMH BEIIECTBAMU U
71a00paTOPHBIM OIIBITOM

43 | Pemenwue 3a7a4 U BHITTOJTHEHUE CocTaBnsTh ypaBHEHUS PEAKIINi, C 5

TTOMOIIIBIKO KOTOPBIX MOKHO OCYIICCTBUTDH




YnpaxxneHnui o teme «MeTtauibl
[JIABHBIX MTOATPYIII

LIETIOYKH ITPEBPALLCHHUI BEILIECTB.
OcCyl1ecTBISATh pacyeThl 10 XUMUYECKUM
ypaBHEHUSIM. VICI0JIB30BaTh QJITOPUTMBI
IIpY PELICHUN 3a7a4

44 | IIpaktuueckas padora Ne 5. 1 [IpoBOAUTH XUMHYECKHUI SKCIIEPUMEHT 110 5
Peurenne skcnepuMeHTANBHBIX 3a7a4 110 UACHTU(DUKAIINH BEIIECTB C IOMOILBIO 8
TeMe «MeTauipl rJIaBHBIX MOATPYII) Ka4ECTBEHHBIX PEAaKLU, TOJTYYCHUIO COJIEN
METaJIJIOB IIaBHBIX noArpynn. Habmonate u
OIMCHIBATh CAMOCTOSTEIBHO IIPOBOIUMBIE
OMBITHI C IOMOUIBIO POJIHOTO SA3BIKA U SI3bIKA
XUMUU.
Jlenatb BBIBOJIBI IO pe3yibTaTaM
MPOBEACHHBIX XUMUYECKUX OIBITOB.
Cobmro1aTh MpaBuiia v MpueMbl 6€30MacHO
paboThI ¢ XUMHYECKUMU BEIICCTBAMH U
71a00paTOPHBIM OMBITOM
TEMA 4. METAJUJIbI ITIOBOYHBIX 17
[HOAI'PVIIII
45 | OOmas xapakTepuCTHKA MePEX0THBIX 1 Xapaktepu3oBaTh 00OIIHE CBOMCTBA 5)
metaiioB [—VIII rpynn. Ocobennoctu NEPEXOIHBIX METAIIOB. OOBSICHITH 7
CTPOEHHS ATOMOB I1EPEXOAHBIX 3aBUCHUMOCTb CBOMCTB 8
MetaiioB. O6mue pusndeckue u NEePEXOJHBIX METAJUIOB OT CTPOEHHUS.
XUMHYeCcKue cBorictBa. [IpuMenenue O0600111aTh 3HaHUSA U JA€JaTh BHIBOABI O
METaJIJIOB 3aKOHOMEPHOCTSX U3MEHEHUI CBOMCTB
HEPEXOIHBIX METAJIJIOB.
[Iporuo3upoBarh CBOKWCTBA HEU3YUYECHHBIX
3JIEMEHTOB M UX COEJUHEHHI Ha OCHOBE
3HaHui o [leproanueckom 3aKoHe
46 | XpoMm. dusnyeckre CBOMCTBA XpOMa. 1 OOBSACHATH 3aBUCUMOCTb CBOMCTB XpOMa OT | O
XHUMHUECKHE CBOICTBA XpoMa €ro CTpOeHHUsI. XapaKTepHU30BaTh 6
(oTHOIIEHUE K BOJSTHOMY Tapy, BaKHEWIINE PU3NIECKUE U XUMUYECKHE 7
KHUCJIOPOAY, XJIOPY, PACTBOPaM KHCJIOT). cBoiicTBa xpoMa. ConocTaBisTh 8
[Tonydyenue u mpuMeHEHNE Xpoma. XUMHYECKHUE CBOMCTBA XpoMa C 00JIacTsIMU
npuMmeHnenus. HabmonaTe 1 onmuckiBaTh
JIEMOHCTPUPYEMBIE OTBITHI
47 | Coequnenus xpoma. Mi3mMeHeHue 1 XapakTepru30BaTh BAKHEHIINE XUMHUECKHUE | S
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX CBOMCTBa COEIMHEHUI XpOMa. 6
1 KHCIIOTHO-OCHOBHBIX CBOWMCTB OKCHJIOB VYcraHaBnuBaTh 3aBUCUMOCTb MEX]TY 7
Y TUJIPOKCHJIOB XpOMa C POCTOM KHCIIOTHO-OCHOBHBIMU 8

CTEINeHH OKUCIIeHUs. AM(pOTEepHBIE
CBOWCTBA OKCH/Ia UTHPOKCHIA XpOMa
(ITI). Oxucnenue coneii xpoma (II1) B
XPOMATHI.

B3anMHbIe epexoab! XpoMaToB U
JIUXPOMATOB. XPOMATHI H JTUXPOMATHI
Kak okucnutenu. JIabopaTopHBIi OMBIT
20. CBoiicTBa COEIMHEHHI Xpoma

CBOWCTBaMM OKCHJIOB M THJIPOKCHIOB XpOMa
Y 3HAYEHUEM CTETIeHU OKHCIICHUSI.
Xapakrepu3oBaTh aM(poTepHbIE CBOMCTBA
okcuaa u runpokcua xpoma (III).
OnuceiBaTh B3aMHBIE TIEPEXO/IBI XPOMATOB
u nuxpomaros. VccrienoBaTh cBOiCTBa
n3ydaembIx BeniectB. Habmronare
JIEMOHCTPHPYEMBIE U CAMOCTOSITEITEHO
poBouMbIe onbIThl. Habmronate
XUMHAYECKHE PEaKIINU M OTIMCHIBATH UX C
MIOMOIIIBIO POJHOTO SI3bIKA U SI3bIKA XMMUH.
ColmronaTh IpaBuiIa U MPUEMbI 0€30TaCHOM
paboThI ¢ XMMUYECKHMH BEIIECTBAMU U
71a00paTOPHBIM OTIBITOM




48 | Mapranen — (QuU3UUECKUE U XapakTepu30oBaTh BaKHEHIne Gpusnueckue | 5
XMMUYECKHE CBOWCTBA (OTHOILIEHHE K 1 XMMHYECKHE CBOMCTBA MapraHLa U €ro 6
KHUCJIOPOJ1Y, XJI0PY, paCTBOpPaM KHUCJIOT). coequHeHU. OOBICHITH 3aBUCUMOCTh 7
[losnydyeHne u npUMeHEHUE Maprasua. CBOMCTB MapraHua oT €ro CTpOeHHUs. 8
Oxkcua mapranna (IV) kak okuciauTens u CornocTaBisiTh XUMUYECKHE CBONCTBA
KaTajau3aTop. Maprasia 1 ero CoeIMHeHuH ¢ obnacTsImMu
[lepmaHranat kanus Kak OKUCIUTEb. MIPUMEHEHUSI. XapaKTEpU30BaATh OKCUJ]
JlabopaTophsriit onbIT 21. CBolicTBa mapranmna (IV) kak oKuciuTenp u
MapraHia 1 ero COeIMHEHUH KaTaJau3aTop, IepMaHIraHaT Kajaus Kak

okucauTensb. MccnenoBaTs CBONCTBA
M3y4aeMbIX BemiecTB. Habmonats u
OIMCHIBATh IEMOHCTPALMOHHBIE U
CaMOCTOSITENILHO IPOBOIUMBIE OIIBITHI.
Habmronate XuMuueckue peakiuu 1
OIMCHIBATh UX C IIOMOILBIO POJIHOTO SI3bIKA
U SI3bIKA XMUMHHU.

49 | XKeneszo. Haxoxnenue B mpupoe. XapakTepu30BaTh Kejle30 Kak Xumudeckuit | 1
3HaueHHe Kenes3a Ul OpraHu3ma as1eMeHT. OOBACHATH B3aUMOCBSI3U MEXKAY 2
YeJloBeKa. HaXO0XJ/IEHUEM B IIPUPO/JIE, CBOMCTBAMU U 3
JIaGopatophslii onbIT 22. M3ydyeHue OMOJIOTNYECKOH POJIBIO JKeNe3a. 4
MHHEPAJIOB JKele3a HccnenoBaTh cBOMCTBA M3y4aeMbIX BELECTB | D

HaGmtonate u onuchIBaTh CaMOCTOSATENBHO | 6
npoBoAuMbIe OnbIThl. CoOntoaars nmpasuna | 7
Y TIPUEMBbI 0€3011acCHON PabOTHI ¢ 8
XUMHYECKUMHU BELLIECTBAMU U

71a00paTOPHBIM OIBITOM

50 | ®usuyeckue CBOMCTRA Kele3a. XapakTepru30BaTh KEIE30 KaK IPOCTOE 1
XUMUYECKUE CBOMCTBA JKeJe3a BemecTBO. OOBSACHATH 3aBUCUMOCTh 2
(B3auMoIeHiCTBUE C KUCIOPOIOM, CBOICTB JKene3a OT €ro CTPOCHHS. 3
XJIOPOM, CEpOM, yriieM, BOJOM, XapakTepu3oBaTh BakHeimue gusnueckue | 4
KHCIIOTaMHU, PaCTBOPAaMHU COJIEH). 1 XMMHUYECKHE CBOMCTBA XKele3a, Cloco0bl 5)
CrninaBel kernesa ¢ yriaepoaoM. ero nosryyeHus. ConocTaBisiTh XUMHYECKUE | 6
[Tonydyenue u nmpuMeHEHUE Kemesa. CBOMCTBA *keJe3a ¢ 00JacTIMU MPUMEHEHHUs. | 7
Koppo3sust xene3a 1 criocoObl 3a1UThI XapakTepru30BaTh MPOLECC KOPPO3UH 8
MKEJIE3HBIX U3/IETHI OT KOPPO3HUH. KeJle3a U CocoObI 3alUThI JKeJie3a OT
JIaGopatophslii onbIT 23. CBolicTBa Kopposuu. MccinenoBats CBONCTBA
xKenesza n3y4yaeMbIx BeulecTB. Habmonats u

OIMCHIBATh IEMOHCTPALIMOHHBIE U
CaMOCTOSITEJIbHO MPOBOJIUMBIE OMBITHI.

51 | Coenunenus xene3za. CpaBHEeHHE XapakTepu30oBaTh BaKHeHne xumuueckue | 1
KHCIIOTHO-OCHOBHBIX M OKUCIUTEIBHO- CBOWCTBa coennHeHHH kemne3a. CpaBHUBATh | 3
BOCCTAaHOBUTENBHBIX CBOMCTB KHMCJIOTHO-OCHOBHBIE U OKHCIIUTENIBHO- 5
ruapokcuaa xenesa (1) u rugpokcnna BOCCTAaHOBHTENbHBIC CBOWCTBA THAPOKCcHAa | 6
xenesa (IIT). Conm xenesa (II) u xxenesa xene3a (1) u rugpokcuna xenesa (I1I). 7
(III). MeTozas! mepeBoja conei xenesza ConocTaBnsiTh XUMUYECKHE CBOWMCTBA 8

(IT) B conu xene3a (II1) u o6paTtHO.
[TonHoe paznoxeHne BOAOW coen
xenesa (I11) co cnabpiMu
JIBYXOCHOBHBIMHU KHCIIOTAMH.
OKuCIUTENbHBIE CBOMCTBA COCTMHEHUI
xenesa (II1) B peakuusix ¢
BOCCTAHOBUTEISIMU (MOJIUJIOM,

COEZIMHEHUH Kele3a ¢ 00IacTIMu
IIPUMEHEHHUsI. XapaKTepU30BaTh METOIbI
nepeBoja coneit xkenesa (II) B conu xenesa
(IIT) m o6parro. HabmronaTh
JIeMOHCTpHUpYyeMble onbIThl. Habmonatsh
XUMHYCCKUEC PCAKIINH U OIIMCBIBATH UX C
IIOMOUIBIO POJHOTO SA3bIKA U SI3bIKA XUMHHU




CEpOBOJOPOAOM U Meb10). Llnanuansie
KOMILIEKCHI kene3a. KauecTBeHHbIe
peakiuu Ha noHbI xkenesa (I11) u (110).

52 Mens. HaxoxaeHnue B Ipupoe. OO0BSICHATH 3aBUCUMOCTb CBOMCTB MEIU OT 5
buonornueckas poisb. Duznueckue €€ CTpOCHHUA. XapaKTepru30BaTh BaxHelmme | 6
U XMMHYECKHE CBOMCTBA MeU (u3nuecKkre U XMMUYeCcKre cBOMCTBa Menu | 7
(B3auMoOIEHiCTBUE C KUCIOPOIOM, u ee coeuHeHn. ConocTaBiIsaTh 8
XJIOPOM, CEpPOii, KUCIOTaMU- XUMHYECKHE CBOICTBA MEJIU U €€
OKHUCIUTENSIMU, XJopuoMm xenesa (II1)). COCIMHEHUH C 00JIacTSIMU TPUMEHEHUSI.
[Tonydyenue u npuMeHEeHNE METH. XapakTepru30BaTh MPOMBIIIICHHBIE
Oxcun u ruapokeua meau (II). Conu crnocoObl oiy4yeHus meau. MceienoBarsb
menu (I1). Mennblii Kymopoc. CBOICTBa M3y4yaeMbIX BemiecTB. Habmonats
Ammuakatel meau (1) u menu (II). U OIKCBIBATh CAMOCTOATEIIBHO IPOBOIUMBIE
[Tonyuenue okcuna meau (I) onbIThl. HabmogaTh XuMudeckne peakiuuu u
BOCCTaHOBJIeHHEM ruapokcuaa meau (1I) OIMCHIBATh UX C IIOMOILBIO POJIHOTO SI3bIKA
rioko3oii. [Tomyuenue xjaopuaa u u si3p1ka XxuMud. CobmoaaTh npaBuia u
nonuaa menu (I). pueMbl 0e3011acHOM paboThI €
JlaboparopHhslii onbiT 24. CBoiicTBa XUMHYECKHMH BEIECTBAMU U
MEJIH, €€ CINIABOB U COSAMHEHUM 71a00paTOPHBIM OIIBITOM
53 | IlpakTuyeckas padora Ne 6. [IpoBOAUTH XUMHYECKHI SKCIIEPUMEHT 110 5
«IlonydeHne MeTHOTrO KyIropoca. IIOJIYYECHUIO 3a/IaHHBIX BEIIECTB. 7
[TonydeHue xene3Horo Kyrnopoca» Habmronate u onuceiBaTh caMOCTOSATENBHO | 8
IPOBOAMMBIE OIBITHI C IOMOIIBIO POJHOTO
SI3bIKA U A3bIKa XUMUH. J[enaTh BHIBOJIBI 110
pe3yJibTaTaM NpPOBEACHHBIX XUMHUUECKUX
omnbIToB. COOMI0OIATh IPABUIIA U IPUEMBI
0e30MmacHOl padOThl ¢ XUMHYSCKUMU
BEIIECTBAMHU U JTA0OPATOPHBIM OMBITOM
54 | CepeOpo. Ouznyeckue 1 XUuMHUECKHE OOBsCHATH 3aBUCUMOCTb CBOMCTB cepeOpa | 1
CBOMCTBa (B3anMo/ieiicTBHE C OT €r0 CTPOEHUs. XapaKTepU30BaATh 2
CEpOBOJIOPOAOM B IPUCYTCTBUU BayKHeHIINe 3
KHCIIOPO/Ia, KUCIOTaMHU OKHCIUTEISIMH). (u3nuecKkre U XUMHUYEeCKHe CBONCTBA 4
Ocaxnaenue okcuaa cepedpa npu cepebpa u ero coenuneHuii. ConocTaBisaTh | 5
JIeMCTBUY ILIEJI0UN Ha CONU cepedpa. XUMUYECKHE 6
AMMuakarel cepedpa Kak OKUCIUTEIH. CBOICTBa cepeOpa U ero COeTMHEHUH C 7
KauecTBeHHas peakuus Ha HOHbI obnactsamu npumeHenus. Habmonates u 8
cepeOpa. [Ipumenenue cepedpa. OMHCHIBATH IEMOHCTPUPYEMBIE OTIBITHI
55 | 3onoro. duU3NUECKUE U XUMUYECKHE OOBACHATH 3aBUCHMOCTh CBOMCTB 30J10Ta OT | 1
CBOICTBa (B3aUMOJEHMCTBHE C XJIOPOM, €ro CTpoeHHMsI. XapaKTepHU30BaTh 2
«LIapCKOM BOJAKOI»). 30J10TOXJIOPOBO- BaXKHEUIIME PU3NUECKUE U XUMUYECKHE 3
JOpoJiHas KucioTa. ['uapokcu 3010Ta CBOMCTBA 30JI0Ta ¥ €r0 COSIUHEHNH. 4
(III). Kommutekcsl 30510Ta. CiocoObt CornocTaBisiTh XUMUYECKHUE CBOMCTBA 5
BBIJIEJICHUS 30JI0Ta U3 30JJ0TOHOCHOM 30J10Ta C 00JIACTIMU PUMEHEHUSI. 6
nopoasl. [Ipumenenue 3o10t1a XapakTepHu30BaTh CIIOCOOBI BBIJCICHHS 7
30J10Ta U3 30JJ0TOHOCHOM IOPOJIbI
56 | [lunk. ®uznyeckue U XUMUYECKUE OOBSCHATH 3aBUCIMOCTh CBOMCTB IIMHKA OT | S
CBOICTBa (B3aMMOJEICTBHE C €ro CTpOeHHUsI. XapaKTepHU30BaTh 7

rajioreHaMu, KUCJIOpOA0M, CEPOH,
BOJIOM, paCTBOpPaMH KUCJIOT U IIEI0YEH ).
[TonyyeHnue u npuMEeHEHUE IIUHKA.
AMQOTEpHOCTH OKCHJIA U THUIPOKCHIA
OuHKa. BaxkHelnine coji UHKa.
JlabopaTopHbIit onbIT 25. CBOMCTBa
IUHKA U €r0 COCTUHECHUHU

BaKHEHIMe Gr3HUecKre U XUMUYECKHE
CBOMCTBA IIMHKA U €TI0 COSTUHESHUH.
XapakTepru30oBaTh CIOCOOBI OTYyYEHUS
nuHKa. ComoCcTaBIsATh XUMHUUECKIE
CBOMCTBA IIMHKA U €TI0 COSTMHEHUH C
obnactssmMu npuMeHenus. VccmenoBath
CBOICTBa M3y4yaeMbIX BemiecTB. Habmonath




" OIMUCBIBATH CAMOCTOATCIIBHO ITPOBOANMBIC
onbIThl. HabmroaTe XMMUYECKHE PEaKIHU 1
OIMUCBIBATH UX C IMOMOIIBIO POJHOI'O A3BIKA
¥ s13bIka XuMun. CoOroIaTh npaBuiia u
pueMbl Oe30MacHON pabOTHI C
XMMHYECKUMHU BELIECTBAMH U
712a00paTOPHBIM OMBITOM

57

Pewrenue 3aa4 u BbINOJIHEHHE
YnpaxxaeHui 1o temMe «MeTajuibl
MOOOYHBIX MOATPYIII

CocTtaBisiTh ypaBHEHUS PEAKIU, C
MOMOIIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
LENOYKU MPEBPAICHHI BEIIECTB.
OcCyIIecTBISTh pacyeThl 0 XUMUYECKUM
ypaBHeHUsAM. Mcnonb30BaTh alrOpUTMbI
MIpU PEIICHUH 3a7a4

58

[TpakTrueckas padota Ne 7.
Pemrenue skcniepuMeHTANIbHBIX 3a/1a4 10
TeMe «MeTabl TOOOYHBIX MOATPYII

[IpoBOANTH XUMUYECKHI SKCTIEPUMEHT I10
IOJIy4eHuto rupokcuaa xenesa (1),
ruapokcuaa xenesa (I1), xmopuna xenesa
(I1), oxcuna meau (II), aurpata menu (1I),
ruapokcuaa xpoma (II), ruppoxcua
LMHKa, XpoMara Kanus. [I[poBoauth
XUMHYECKHUH SKCIIEPUMEHT 10
OIIpe/IeNICHUI0 KaYECTBEHHOI'O COCTaBa
xyopuna u cynbdara xenesa (I11),
UICHTU(HUKAIIMA HOHOB METAJUIOB
MO0OOYHBIX MOATPYII C TOMOIIBIO
KAaueCTBEHHBIX peakuuil. [IpoBoaute
XUMHYECKHUN SKCIIEPUMEHT 10
UCCJIEJIOBaHUIO aM(POTEPHOCTH TUIPOKCHIA
xpoma (III) 1 rugpokcuaa HUHKA.
[IpoBOUTH XUMUYECKUI IKCIEPUMEHT 10
MCCJIEIOBAHUIO B3aUMOJIEUCTBUS XJIOpUAA
xenesa (I1) ¢ quxpomaTom Kanusi B KUCIIOM
cpene. [IpoBoauTe XUMHUYECKUI
9KCIIEPUMEHT I10 OYHUCTKE Keye3a OT
pkaBunHBL. Habmo1aTh ¥ ONMUCKHIBATH
CaMOCTOSITENILHO MPOBOJIUMBIE OIIBITHI
MOMOILIBIO POJHOTO SI3bIKA U A3BIKA XUMUHU.
JlenaTh BBIBOJBI IO pe3ysbTaTaM
MPOBEICHHBIX XUMUYECKUX OIBITOB.
Cobmro1aTh MpaBuia v MpUEMbl
6e30macHoil paboThl ¢ XMMUYECKUMU
BELIECTBAMH U JaOOPATOPHBIM OIBITOM

~

59

[IpakTuyeckas padora Ne 8.
«Ilonyuenne conu Mopa»

[TpoBOANTH XUMUYECKHI SKCTIEPUMEHT 10
TTOJTYYCHUIO 33JIaHHBIX BEIMIECTB (COTN
Mopa). HaGnronate 1 OnuchIBaTh
CaMOCTOSITEIILHO IMPOBOIUMBIC OTIBITHI C
TIOMOIIBIO POJTHOTO SI3BIKA U S3BIKA XUMUH.
JlenaTthb BBIBOJIBI ITO PE3yJIbTaTaM
MIPOBEICHHBIX XUMUYECKUX OMBITOB.
ColmronaTh IpaBuiIa ¥ MPUEMbI 0€30TIaCHOM
paboThl ¢ XUMUYECKUMU BEIIECTBAMHU U
71a00paTOPHBIM OTIBITOM

o o1
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O6o0m1aromiee MOBTOPEHUE 110
TeMe «MeTauibl»y

COCTaBHSITI: CpaBHI/ITCHBHBIe n
ob6ob6mraronue cxemsl. [IpoBoaUTE pacdeTs
110 XMMHUYECKHM (HOpMyJIaM U YpaBHEHUSIM




peakuuii. OCylecTBIATh I03HABATEIbHYIO
pedekcrio B OTHOIIEHUH COOCTBEHHBIX
JOCTHKEHUH B IIpoIecce perieHus: y4eOHbIX
¥ TI03HABATEIbHBIX 33724

61

KonTponbnas padora Ne 2 o
Teme «MeTtamib

OcCyIecTBIATh MO3HABATEBHYIO
pedekcrio B OTHOIIEHUH COOCTBEHHBIX
JOCTHKEHHH B MPOIIECcCe PEIIeHUs] YIeOHbBIX
¥ TI03HABATEIbHBIX 33724

TEMA 5. CTPOEHUME BEIIECTBA

62 | Ctpoenue aroma. Hykmuapl. I30TOMBI. O06001IaTh TTOHATHUS «IAPO», KITPOTOHY, 5
Tunsl paguoakTUBHOTO pacnaja. CHEUTPOH», «U30TOMBI», KHYKIIUIBIY. 6
TepMmosiiepHblii cuHTE3. fnepHbIe XapakTepu3oBaTh CTPOSHHUE aTOMHOTO siapa. | 7
peaxkuuu. IIpuMenenne paauoHyKINI0B Paznuuarh TEpMUHBI «HYKIIUAB) U 8
B MeJIMLMHE. MeTo MEUEHBIX ATOMOB «H30TOIBI». XapaKTEepU30BaTh TUIIbI

PaaAMOaKTUBHOIO pacliaja, TUIIBI JIEPHbIX
peakuuii. OnNKMChHIBATh MOTYYEHUE HOBBIX
3JIEMEHTOB MOCPE/ICTBOM SIAEPHBIX PEAKIIHM

63 | KBantoBsie ynicia. ATOMHasi OpOUTATb. XapakTepu3oBaTh COCTOSIHUE 3JIEKTPOHA B 5
Pacnipenenenue 3neKTpoOHOB 1O atoMe. O000IAaTh TOHATHUS «3JICKTPOHHAS
SHEPIreTUYECKUM YPOBHSM B KOH(UTYpaLHs», «IHEPTreTUIECKHIA
COOTBETCTBHUH C IPUHIIUIIOM YPOBEHBY, «aTOMHasi OPOUTAIIBY.

HaWMEHbILIEH SHEPTUH, TPAaBUIIOM XyH]a XapakTepru30BaTh KBAHTOBBIC YUCIIA.

u npunnunom [Taymu. OcobenHocTr ®opmMynrpoBath 0a30BbIC

CTPOEHUSA NPUHIUIIBI pAaCIpEACIICHUs] JIEKTPOHOB 110
SHEPreTUYECKUX YPOBHEW aTOMOB opOUTAIISAM.

d-a71eMeHTOB.

64 | DiekTpoHHAsS KOHPUTYpAIUs aTOMA. CpaBHHMBaTh aTOMHBIE OpOUTAIIH, 5
DNeKTPOHHBIE KOH(MUTYpaIHH HaxXOJAIIMECS Ha Pa3HbIX YPOBHSX, 11O
MOJIOXKUTEIBHBIX U OTPULIATENIbHBIX (dhopMe u 3Heprun. XapakTeprus3oBarhb
HMOHOB. BajieHTHBIE 3JIEKTPOHBI BaJICHTHBIE BO3MOYKHOCTH aTOMOB

XUMHYECKHX 3JIEMEHTOB

65 | DnexTpoHHas MpUPOJa XUMUIECKOU KoHnkpeTnsznpoBath MOHATHS «XUMHUYECKas | S
CBs3U. Buibl XUMHUECKOM CBS3H. CBSI3bY», «BAJIEHTHOCTHY». O000IIaTh MOHATHS
KoBanienTHast cBsi3b U ee «KOBAJICHTHAs! HEMOJIIPHAs CBS3bY,
XapaKTePUCTUKU (3HEPTus CBA3H, JUIMHA «KOBaJIEHTHas! MOJsIpHast CBA3bY». OOBACHATH
CBSA3U, BAJICHTHBIA YTOJ1, KPaTHOCTb MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM
CBSI3M, NOJIIPHOCTD, MOJSIPU3YEMOCTD ). cBs3U. ONuChIBaTh XapaKTePUCTUKU
KoBasieHTHast HEMoOJIsApHAs U NOJISIpHAS KOBaJIeHTHOU cBsi3u. [IpenckaspiBats hopmy
cBs3b. OOMEHHBIN U TOHOPHO- pocThIX MoJiekys. Habmonate u
aKIENTOPHBI MEXaHU3MbI 00pa30BaHUS OMUCHIBATh IEMOHCTPUPYEMbIE MaTEPHAIbI
KOBAQJICHTHOM NOJIIPHOM CBSI3H.

I'eomerpus Monekyibl. JIUIOIBHBIN
MOMEHT CBSI3H, TUTOIBHBIII MOMEHT
MOJIEKYJIBI.

66 Nonnas cBa3p. OTianurie MeX1y HOHHON O060061aTh NOHATUS «MOHHAs CBA3bY, 5)
U KOBAJICHTHOM cBs3b10. CTpoeHue CKPUCTAILUTNYECKAS PELIETKAY,

TBEPABIX T€J. TUIBI KPUCTATITNYECKUX «ONneMeHTapHas siueiikay. OObICHATh

pELIETOK MOHHBIX coennHeHul. [lonsaTue MeXaHU3Mbl 00pa30BaHUs HOHHOM CBSI3H.

00 3JIeMEHTapHOH sTUelkKe. XapakTepu30BaTh THUIIbI
KPUCTAJUTMYECKUX PEIIETOK MOHHBIX
coennuenuii. HaOmronaTe ¥ ONMCchIBAThH
JEMOHCTPHUPYEMbIE MaTEpUAJIbI

67 Meramnnueckas cBsa3b. CTpoeHue 0O06001mAaTh TOHITHE «METAJUTHYECKAS 5)
TBepAbIX Tea. Kpuctamnmmueckue u cBsA3bY. OOBACHATH MEXaHU3MBI 6




amopdusble Tena. Tumsl 00pa30BaHMs METAIUTMYECKON CBSI3U. 7
KPUCTAINTNYECKUX PEIIETOK METAJUIOB. XapakTepru30BaTh TUIBI KPUCTAIIINYECKUX | 8
Hemoncrpauuu. Kpucramiyeckue peILIETOK METAJLIOB.
peleTku Ha6umronate u onuceiBaTh
JIEMOHCTPHPYEMbIE MaTepUAIIBI
68 | MexMoNeKyJIsIpHbIE B3aUMOICHCTBHSI. 1 XapakTepru30BaTh THIIbI 5
Bonoponnas cBsi3b U ee BIUSHUE HA MEXMOJICKYJIIPHOTO B3aUMO/ICHCTBUSI. 6
CBOICTBA BEIIECTBA. 0O06006111aTh MOHITHE «BOJIOPOJHAS CBA3b. 7
OOBACHATH MEXaHU3MBI 00pa30BaHUs
BOJIOPOJHOM CBSI3H
69 | O6obmaroriee TOBTOPEHHE MO TEME 1 CocTaBisTh CPABHUTEIBHBIE U
«CTpoeHue BelecTBa oboobmarome cxemsl. [IpoBoauTh pacueTsl
0 XMMHUYECKHM (hOopMysIaM U YpaBHEHUSM
peakuuii. OCyIIecTBISATh TO3HABATEIBHYIO
pedIieKcuio B OTHOIIIEHUH COOCTBEHHBIX
JOCTHKEHHH B Mpoliecce perieHus: y4eOHbIX
¥ TI03HABATEIbHBIX 3324
TEMA 6. TEOPETUYECKOE OIIMCAHUE 17
XUMHNYECKUX PEAKIIMIA
70 | TermoBoit 3 heKT XUMHUECKON 1 XapakTepu30oBaTh TEIUIOBBIE AP (HEKTHI 5
peakiuu. JHIOTEPMUUYECKHUE U XUMHYECKHX peakmuii. O000IIaTh MOHITHS
9K30TEPMHUUECKUE PEAKIIHH. «OK30TepMHUYIECKas peaKLus»,
TepmoxuMHuYecKre ypaBHEHHUS. «@HIOTepMHUUECKas peakuus». OnuchBaTh
[Tonsitue 06 suTanbnuu. Temnora TEPMOXHUMHUYECKHE peakuu. PaccunTriBaTh
00pa3oBaHMs BeLIeCTBA. DHEPIUs TeTIoBBIE () (PEKTH XUMHUECKUX PEAKIINH.
CBSI3H. OnpenensiTb MOHATHE «IHTATBITUS.
OmnpenensaTh TEIUIOTH 00pa30BaHUS
BemecTB. HabmoaTh u onuckiBaTh
JIEMOHCTPHPYEMBIE OTIBITHI
71 | 3axoH I'ecca u crneacTBus U3 HEro. 1 dopmynupoBaTh 3aKoH 'ecca u cneacteue | 5
DHeprust CBI3H 13 Hero. PaccunThIBaTh TEIUIOTHI peaKIIuu
yepe3 TerI0Thl 00pa30BaHUs BELECTB.
PaccunThIBaTh TEIIOTH PEAKIINU Yepes3
JOHEPIUHU CBA3EN
72 | Ilonsarue o6 >HTpOTIHH. BTOpOii 3aK0H 1 DopmMyJIMPOBATH BTOPOM 3aKOH
TEPMOIUHAMUKHI TepMOIMHAMHUKH. OnepupoBaTh MOHITHEM
«QHTPOTIHS»
73 | DHeprus ['u60ca u xpurepun 1 XapaxkTepu3oBath sHepruto ['nodca kak 5)
CaMONPOHU3BOJIBHOCTH XUMHUYECKON TEPMOJIMHAMHYECKYIO () YHKITHIO.
peakun [Iporao3upoBaTh BO3MOKHOCTh
MPOTEKaHUs XMMUYECKUX peaKkIfii Ha
OCHOBE MMEKOUIUXCS 3HAHUU 10
XUMHAYECKOH TePMOIHMHAMUKE.
XapakTepu3oBaTh KPUTEPUHU
CaMOTIPOHM3BOJILHOCTH XUMHUYECKUX PEaKINi
74 | Pemenue 3a1a4 1o reMe «XuMHUYECKas 1 Ocy1ecTBIATh pacyeThl TETIOBBIX 5)

TCPMOANHAMUKAY

3¢ PEeKTOB XMMUYECKHX peaKkIiii Ha OCHOBE
JaHHBIX O TeTI0BOM 3¢ dexTe 0OpazoBaHuUs
BEIIECTB.

[IporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX PEAKLUN HA OCHOBE
MMEIOIUXCA 3HAHUH [T0 XUMUYECKOU
TEPMOJAMHAMUKE.




OcCyIIecTBISTh pacyeThl 0 XUMUYECKUM
¢dbopmynam. Mcnonp30BaTh alropuTMBbI IpH
pelieHnu 3a1a4y

75 | CKOpOCTh XUMHUECKUX PEAKLIUH, ee XapakTepu30BaTh CKOPOCTb XUMHUYECKON 5
3aBUCUMOCTH OT pa3IMyHbIX (DaKTOPOB: peakiun. OOBACHATH 3aBUCUMOCTh
IIPUPOJIbI PEATUPYIOIIHUX BELIECTB, CKOpPOCTH XMMHUYECKOH peakluu oT
KOHLIEHTPALUU Pearupyouux BEUIECTB, pa3nuyHbIX (hakTopoB. POPMYIHPOBATH
TeMIIepaTypbl, HAINYMS KaTaiau3aropa, 3aKOH JieicTByromMX Macc. Habmonars u
IUIOLIA/IA TOBEPXHOCTU PEArupyrOIINX OIMCHIBATh IEMOHCTPUPYEMBIE OIIBITHI
BellecTB. Peakuuy roMoreHHsle u
reTeporeHHble. JJIEMEHTAPHBIE PEAKIUH.

Mexanu3m peakiuuu. AKTUBUPOBAHHbBIN
KOMILIEKC (TIEPEXOAHOE COCTOSIHUE).
3aKOH JICMCTBYIOIIMX Macc.

76 | [IpaBuno Baut-I'odda. [Tonstue 06 OnpenensTb NOHATHS «TEMIIEPaTypPHBIN 5
SHEpPIUu aKTUBALUU U 00 K03(ppULIMEHT CKOPOCTNY, «IHEPIHS
HHEPreTUIECKOM PO peakinu. aKTuBaUuny». GOpMyIUPOBATH ITPABUIIO

Bant-T'odda. O06bacHATS TpUUUHY
YBEJIMYEHUS] CKOPOCTU PEAKLIUU MIPU
HarpeBanuu. HabmoaTh U onuchbIBaTh
JIEMOHCTPUPYEMBbIE OIBITHI

77 | Karanu3zaropsl U KaTaau3. AKTUBHOCTb U OnpenensaTb NOHITUS «KATaJIN3», 5
CEJIEKTUBHOCTh KaTalau3aTropa. «KaTanu3aTopy», «hpepMeHT», KaKTUBHOCTHY, | 6
["oMOreHHBIH U TeTeporeHHbIN KaTaaus. «CEJIEKTUBHOCTbY», KTOMOT'€HHBIN KaTanuzy», | 7
Ponpb karanuzaTtopoB B Ipupoje U «TeTEepPOTreHHBIN KaTann3». OObACHATh 8
IIPOMBIIIJICHHOM ITPOU3BO/ICTBE. MEXaHU3M JIHCTBHSI KaTalnu3aropa.
depMeHThI Kak OMOJIOrMUecKHe OnuceiBaTh MEXaHU3Mbl FTOMOT€HHOTO,
KaTaJIn3aTophl. reTepOreHHOro U pepMEHTATUBHOTO
JlaGopartopHblil onbIT 26. karanu3oB. HaOmronath 1eMoHCTpUpyeMble
Karanutnueckoe pasnoxxeHue Y CaMOCTOSATEIBHO TPOBOJUMBIE OIIBITHI.
MEpPOKCHJIa BOIOPOAa

78 | O6paTuMble peakiuu. XMMHUYECKOe XapakTepHu30BaTh XUMHUUECKOE PaBHOBECHE. | 5
paBHOBecue. KoHCcTaHTa paBHOBECHS CpaBHuBaTh 00paTHUMble 1 HEOOpaTUMbIE

peakuuu. XapakTepu30BaTh KOHCTAHTY
paBHOBECHSI KaK KOJIMYECTBEHHYIO
XapaKTEPUCTHUKY MOJIOKEHHSI XUMHUYECKOTO
paBHOBECHSI

79 | Ipunuun Jle Ilarense. PaBHOBecHBIE ®opmynuposats npuHuui Jle llarense. 5
COCTOSIHMSI: yCTOMYMBOE, HEYCTOMYHMBOE, XapakTepru30BaTh TUIIbI PABHOBECHBIX 6
6e3paznuyHoe. CMeIeHrne XUMHIEeCKOTO cucteMm. OOBSICHITh 3aBUCIMOCTh 7
paBHOBECHSI MOJ] IEHCTBUEM PA3TINYHBIX 0JIOKEHUSI XUMHUUECKOTI0 PABHOBECHUS OT
(akTOpOB: KOHIIEHTPALIUU pEearecHTOB pa3nuuHbIX (hakTopoB. [Ipencka3biBaTh
WM MIPOJTYKTOB PEaKlnu, TaBICHHUS, HaIlpaBJIEHHUE CMEIIEHUSI XUMHUECKOTO
Temneparypsl. Ponb cMenienus paBHOBECHSI IPY U3MEHEHUH YCIIOBUI
paBHOBECHSI B TEXHOJOTUYECKUX MIpOBeJIeHUs] 00PaTUMON XUMUYECKOM
Iporeccax. peakiuu. HaOmronaTe 1eMOHCTpUpyeMble

onbIThl. HabmonaTh XuMu4eckue peakiuu u
OIMCHIBATh X C IIOMOIIBIO POJIHOTO SI3bIKA
1 SI3bIKa XUMHHU

80 | IIpaktuueckas padbora Ne 9. [IpoBOANTH XUMUYECKHI SKCIIEPUMEHT I10 5
«CKOpOCTh XUMHUYECKUX PEAKIIUH. OIIpeIeJIEHUI0 (PaKTOPOB, BIUAIOLINX HA 7
XHUMHUYECKOE PAaBHOBECHEY CKOPOCTb XUMHUYECKON PEAKIIUU U 8

ITOJIOKCHHUEC XUMHUUYCCKOI'0O paBHOBECCHS.
HccnegoBathb YCJIOBUSA, BIMAIOOIUC HA




CKOpPOCTb XUMHYECKOU PEAKLUH.
HccnenoBaTh yCIoBHSI, BIHUSIOIINE HA
MOJIOKCHHE XUMHUECKOTO PAaBHOBECHSI.
Habmronath ¥ ONMCHIBATh CAMOCTOSTEIILHO
MIPOBOIMIMBIE OIBITHI C TIOMOIIBIO POJTHOTO
SI3bIKA U SI3bIKA XUMUU. [lenaTh BBIBOJIBI TIO
pe3yJibTaTaM MPOBEACHHBIX XUMHUYECKHX
omnbiToB. COOJIIOIaTh MTPaBUJIA U TIPUEMBI
0e30MmacHOi paboThl ¢ XUMHUYECKUMU
BEIIECTBAMH U JIAOOPATOPHBIM
o0opyoBaHueM

81

[TpakTrueckas padota Ne 9.
«CKOpPOCTh XUMUUYECKUX PEAKIIHI.
XuMHYecKoe paBHOBECHE»

[TpoBOIUTH XUMHUECKHUIT SKCIIEPUMEHT 10
ornpeaeneHuIo (HakTopOB, BIHSIONINX HA
CKOpPOCTh XUMHUYECKOH peaKIu U
MOJIOKECHUE XUMUYIECKOTO PAaBHOBECHSI.
HccnenoBaTh yCcloBusl, BIUSIOIIUE HA
CKOpPOCTH XUMHYECKOU PCaKkuu.
HccnenoBaTh yCIioBUsI, BIUSIOIINAE HA
IMOJIOKCHUEC XUMHNYCCKOI'0 paBHOBECH .
Habnronath ¥ ONKCHIBATh CAMOCTOSTEIILHO
IMPOBOAMMBIC OIIBITHI C TIOMOIIBIO POAHOTO
SI3bIKA U SI3bIKA XUMUU. [lenaTh BBIBOJIBI TIO
pe3yiibTaTaM MPOBECACHHBIX XUMHWYCCKUX
omnbiToB. COOJIIOIaTh MTPaBUJIA U TIPUEMBI
0e301macHOl padOThl ¢ XUMHYECKHU-

MH BEIIECTBaMU U J1a00paTOPHBIM
000pyI0BaHEM

~
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HonHoe npon3BeIeHUE BOJIBI.
Bonopoansrii mokasarens (pH)
pactBopa. Pacuer pH pactBopoB
CUWJIBHBIX KHCJIOT U IIEJI0YEH

XapaxkTepru30BaTh HOHHOE IPOU3BEICHUE
BO/JIbI, BOJOPOIHBIN MOKa3arelb. [[poBoauTs
pacuet pH pacTBOpPOB CHIIBHBIX
3JIEKTPOJIUTOB.

DKCHEPUMEHTAIBHO ONPENETAThH
KUCJIOTHOCTh CPEAbl PA3JIMYHBIX PACTBOPOB,
B TOM YHCIIe U B ObITY. J[eMOHCTpUpPOBAThH
3HAHUE MPABUIT

OKa3aHMs NIEPBOM ITOMOLIM TP ITONIAJaHUU
Ha KOy pacTBOPOB C BBICOKUM M HU3KHUM
pH

o ~N o o1

83

PaBHoBecue B pacTBopax. KoHcTaHThI
JMCCOLMAIIUY CIa0BIX 3JIEKTPOIUTOB.

XapakTepru30BaTh XUMHYECKOE PAaBHOBECHE
B pacTtBopax. OnpenensiTh MOHATHS
«KOHCTaHTa aucconuanum» Mcmonp3oBars
KOHCTaHTBI AUCCOIHAIINH JTsl pacueTra
PaBHOBECHOTO COCTaBa PacTBOPOB.
[TpoBOANTH pacdeThl M0 XUMUYECKUM
dhopmynaM U ypaBHECHUSIM

84

["anpBaHMYECKUI 21€MEHT (Ha puMepe
anemenTa J{anuas). Xumudeckue
HCTOYHUKHU TOKA: TaJbBAHUYECKHE
AJIEMEHTBI, aKKyMYJISITOPBI ¥ TOIUIMBHbBIE
AJIEMEHTBI. DNEKTPOXUMHUUYECKUH P
HanpspKeHUH (aKTUBHOCTH) METAJLIOB.
DNEeKTpOIN3 pacilIaBoB U BOAHBIX
PacTBOPOB JIEKTPOJIUTOB.

OOBSCHATH IPUHIIMIT JEHCTBHUS
rajJbBaHUYECKOTO JJIEMEHTA, aKKYMYJISITOPA.
XapakTepu30BaTh XUMHUUYECKUE HCTOUHUKU
toka. OnpeaensaTh NOHATHS «aHOI» U
«katoa». OnpenensiTe NOHATUS
«CTaHJAPTHBIN ANEKTPOIHBIN MOTEHIHAI) U
«QIIEKTPOJIBUKYIIIAS CUJIA PEAKIIUN.
XapakTepru30BaTh IECKTPOJIN3 KaK

oO~NOOT A~ WN PR




OKI/ICJII/ITGJIBHO-BOCCT&HOBHTGHBHBIﬁ
niporiecc. OOBACHSITH MPOIECCHI,
MPOTEKAIOIINE TIPU AIEKTPOJIN3E PACTIIIABOB
U pacTBOPOB. PacKphIBaTh MPAKTHYECKOE
3HAUCHUE ICKTPOIIH3a.

85 | O6obmaroree MOBTOPEHUE 110
teme «TeopeTndeckre OCHOBBI XUMUM)

CocTaBisTh CPABHUTEIBHBIC U
obo0matomtye cxeMsl. [IpoBoaUTh pacyeTs
110 XUMUYECKUM (hOpMysIaM U YPaBHEHUSM
peakiuii. OCyIecTBIsATh MO3HABATEIbHYIO
pediekcrio B OTHOIIEHUH COOCTBEHHBIX
JOCTIKEHUH B IIpoIecce peeHus: y4eOHbIX
¥ TI03HABATEIbHBIX 33724

86 | KontponpHas padota Ne 3 o reme
«Teopernueckrue OCHOBBI XUMHUY

OcCyIecTBIATh MO3HABATEIBHYIO
pedeKkcrio B OTHOIIEHUH COOCTBEHHBIX
JOCTHIKEHHH B MPoIIecce perieHus Y4eOHbIX
¥ M03HABATEIbHBIX 33124

TEMA 7. XUMNWYECKAA TEXHOJIOT' YA

87 | OCHOBHBIE IPUHITUIIBI XUMHYECKOI
TexHosioruu. OO1IMe MPeJICTaBICHUS O
MPOMBIIIICHHBIX CIIOCO0aX MOTYYCHUS
XUMHUYCCKUX BCUICCTB

CucrtemMaTu3npoBaTh OOLIME TPUHLIUIIBI
Hay4HOHM OpraHU3aluy XUMHYECKOTO
IIPOU3BOJCTBA

88 | [Ipou3BoICTBO CEPHOM KUCITIOTHI
KOHTaKTHBIM CITOCOOOM. XUMU3M
npouecca. CrIpbe 17151 MPOU3BOACTBA
CEpHOM KHUCIOTHI. TexHoIornyeckas

CXeMa Iponecca, mpouccCol U araparhbl.

XapakTepu3oBaTh MPOIECC TPOU3BOACTBA
CepHOM KUCIOTHI. ONHUCHIBATH KAXKIYIO
CTaIUIO

npon3BocTBa. OOBACHATH YCIOBHS
MIPOBEICHUS XUMHUYECKUX PEaKITUH,
JIeKAIUX B OCHOBE TIOJIYYCHUS CEpHOM
KUCIOTEI. ONUCHIBATE XUMHYECKHE
peaKIny, JIeXKaIIue B OCHOBE MOTyUYEHUS
CEPHOU KHUCIOTHI, C UCTIOIb30BAHUEM
POHOTO SI3bIKa U s13bIKa XUMUH. OOBICHSITH
CIOCOOBI 3aIIUTHI OKPY>KAIOIIEH cpebl U
YEJIOBEKA OT NMPOMBINIJICHHBIX 3arps3HEHUH.
HabGmronaTe 1 onuceIBaTh
JIEMOHCTPUPYEMBIE MATEPUATTBI

O~NOOT RN

89 [Ipon3BoacTBO ammuaka. XUMHU3M
nporiecca. OnpeneneHne OnTUMaTbHBIX
yCIIOBUI MPOBEACHUS PEAKIUH.
[TpuHIHIT TAPKYIISIAA U €T0
peanu3anus B TEXHOJIOTHYECKON cXxeMe

XapakTepu3oBaTh NPOLECC TPOU3BOACTBA
amMuaka. OOBICHITH ONITUMAaNILHBIE
YCIJIOBHSI POBEJICHUS XUMUYECKUX PEaKIIUi,
JISKAIUX B OCHOBE TIOJYUYCHUS] aMMHAaKa.
OnuchIBaTh XUMUYECKUE PEAKIINH,
JIeKAIIUe B OCHOBE TTOJTYYEHHUST aMMHAKa, C
WCIIOIb30BAHUEM POJIHOTO A3bIKA U SI3bIKA
xuMuH. OOBICHITH CITOCOOBI 3aAIUTEI
OKPY>KaloIlle Cpebl U YEIOBEKa OT
MIPOMBINIJICHHBIX 3arpsi3HEHUI

O~NOOT RN

90 | Meramtyprus. YepHas MeTaTyprusi.
[IpouzBoacTBo uyryHa. JloMeHHBbIN
nporiecc (ChIpbe, yCTPOHCTBO TOMEHHOU
M€Y, XUMH3M IIpoIiecca).

XapakTepu30BaTh MPOLECC POU3BOJACTBA
yyryHa. ONUChIBaTh XUMUYECKUE PEAKIINH,
JIeXalye B OCHOBE MOJIYYEHHS YyT'yHa, C
HCMOJIb30BAHUEM POJIHOTO SI3bIKA U S3bIKA
xuMuH. OOBACHATE CIIOCOOBI 3aAIIIUTEI
OKpY>KaloIlel cpelibl U YeIoBeKa OT
MIPOMBIIIIJICHHBIX 3arpsizHeHuit. Habmonarh
U OINUCHIBATh JEMOHCTPUPYEMBIE
MaTepHalIbl

O~NOOOT AN




91 | [Ipou3BOACTBO CTAIU B KUCIOPOJHOM XapakTepu30BaTh MIPOLIECC IPOU3BOICTBA 1
KOHBEpTEPE U B AIEKTPOIeUax. crani. OnuchIBaTh XMMUYECKHE PEAKLINH, 2
JeKallie B OCHOBE MOJIYYEHHUS CTalH, C 3
UCIIOJIb30BAaHUEM POJHOTIO SI3bIKA U SI3bIKA 4
xuUMUU. OOBSICHATD CIIOCOOBI 3aIUTHI 5
OKpY’Karollel cpesibl U YeJIoBeKa OT 6
MIPOMBIIIJICHHBIX 3arpsisHenuii. Habmonate | 7
Y OIIMCHIBATh JEMOHCTPUPYEMBbIE 8
MaTepuabl

92 | IlpomblnieHHAss OpraHUYECKask XUMHS. CpaBHUBaTh OCHOBHOM M TOHKUI 1
OCHOBHOH ¥ TOHKUH OpraHMYECKUi OpraHUYECKUN CHHTE3. XapaKTepU30BaTh 2
cuHre3. Hanbomnee KpynnHOTOHHAKHBIE npoliecc MPOU3BOJCTBA METAHOJIA. 3
IIPOU3BOJICTBA OPIraHUYECKUX OnucelBaTh XUMHUYECKHUE PEAKIINH, 4
coeauHenuil. [Ipon3BoncTBO MeTaHoIA. JeKallye B OCHOBE MOIY4YeHUsI MeTaHoa, ¢ | 5
[TonydyeHue yKCyCHOW KUCIIOTHI. KCMOJIb30BAHUEM POJIHOTO SI3bIKA U SI3bIKA 6
[Tonmyyenue anerata nemoa03bl. Coipbe XUMUU. OOBSICHATB CIIOCOOBI 3aILUTHI 7
JUISL OpraHNYECKON IPOMBILIUIEHHOCTH. OKpY’KaloIlel CpeJibl U YEeJIOBEKA OT 8
[Ipo6iema 0TX0/10B ¥ TOOOYHBIX IPOMBIIIJICHHBIX 3arpsA3HEeHUN
IIPOJYKTOB.

93 | Xumuueckoe 3arpsi3HEHUE OKPYKaoLIeH XapakTepu30BaTh OCHOBHBIE (DaKTOPBI 1
CpEelbl U €ro MOoCIeICTBUSL. DKOJIOTUs U XUMHUYECKOT'0 3arps3HEHUS OKpY Karolei 2
pobJieMa 0OXpaHbl OKPYKAIOLIEH Cpe/Ibl. cpeabl. OnpenensiTh UICTOYHUKI 3
«3eseHas» XUMus XUMHUYECKOT'0 3arpsA3HEHUS OKPYXKaroIen 4

Cpezbl U apryMEHTHPOBAHHO NpeiaraThb 5
crnocoObI uX oxpanbl. OnpenensTe noHaTue | 6
«3eJIeHash» XUuMUsl. XapakTepu3oBars oomue | 7
IPUHLIUIIBI «3€JIEHOW) XUMUU 8

TEMA 8. XM B TIOBCEJJHEBHOM

KN3HU

94 | Xumus nuu. XKupsl, Oenku, yrieBobl, XapakTepru30BaTh OCHOBHBIE KOMIIOHEHTBI 2
BUTaMUHBI, (hepMeHTHI. PalirionansHoe MU — OEJIKH, )KUPBI, YTJIEBObI, 3
nutanue. [umessie no6asku. IIumessle BUTaMUHBL. ONIUCBHIBATE XMMHUYECKHE 4
n00aBKH, UX KiIaccu(UKaIUs. peaKIuu, JIeXkKaIe B OCHOBE MOITYyYEHUS 5)
3anpelieHHbIE U pa3pelleHHbIE M3y4aeMbIX BELIECTB. 6
nuuieBble 100aBku. OCHOBBI MUILIEBOM Knaccugunuposats 1 XxapakTepru3oBaTh 7
XUMHH. nuiessle 106aBku. [Iponarananposath 8

3710pOBbIi 00pa3 xku3Hu. Mcnonas3zoBaTh
NIOJIyYEHHBIE 3HAHUSA IIPU IPUMEHEHUH
pa3IMYHbIX BEUIECTB B OBITY.

95 | Xumus B meaunune. [lonstue o XapakTepru3oBaTh POjb XUMUU B 1
(hapmaleBTUUECKON XUMUU U COBPEMEHHOW MeMIIMHE. XapaKTepu30BaTh | 2
¢dapmakonoruu. Pazpabotka nexapcTs. 3a/1a4M, CTOSIILINE 3
JlexapcTBEHHBIE CPENCTBA, UX nepen apMaleBTHUECKON XUMUen u 4
knaccupukanus. [IporuBoMuKpoOHBIE ¢dapmakonorueil. Knaccugpunuponartsb 5
cpenctBa (cynbhaHuIaMUTHBIC JIeKapcTBEeHHBIE cpencTBa. OcBanBaTh 6
npernapaTsl ¥ aHTUOMOTHUKH). HOPMBI SKOJIOTHYECKOTO U 0€30I1aCHOT0 7
AHanbreTuku (acnupuH, aHaJIbIMH, oOparlieHusi ¢ JIeKapCTBEHHBIMU 8

napareTraMoll, HAPKOTUYECKUE
aHaIBTeTHKH ). BsDKyImme cpeacTna.
[IpoGemsl, cBsI3aHHBIE C TPUMEHEHUEM
JIEKapCTBEHHBIX MpenaparoB. Bpennsie
MIPUBBIYKH U (PAKTOPBI, pa3pyllaroye
310pOBBE (M30BITOYHOE MOTPEOTICHNE

npenaparamu. Mcrnonb30BaTh M0Jy4eHHbIE
3HaHUS P IPUMEHEHHUH JIEKAPCTB.
[IponaranaupoBaTh 310pOBBIN 00pa3 KUIHU




KUPHOU MHUIIHU, KypeHHe, YIoTpeOIeHue
AJIKOTOJI51, HAPKOMAaHMS1)

96 | Kocmernyeckue u nmapgpromepHbie XapakTepu3oBaTb KOCMETUYECKHE U g'g
cpencTBa nap@romMepHbIe cpeICcTBA. 78
[TponaranaupoBaTh 340POBBIN 00pa3 KUIHH
97 | berroBas xumus. [lonarue o [Iporuo3upoBath MOCIEACTBUSA HApYIIEHUH | 5
IIOBEPXHOCTHO-AKTUBHBIX BEIIECTBAX. npaBui 0€30MacHOM PabOTHI C eIKUMH, 7
Moroiye 1 YUCTSIIMNE CPECTBA. TOPIOYUMH ¥ TOKCHYHBIMHU BELLIECTBAMH, 8
OtGenuBaromiye CpeacTsa. CpeICTBaMU OBITOBON XMMHUHU.
[IpaBuia 6e30macHoOll paboOThI ¢ EAKUMH, Hcnonws30BaTh MoayyeHHbIE 3HAHUA [IPU
rOpPIOYMMH U TOKCUYHBIMU BELLIECTBAMU, MPUMEHEHHUH PA3JIUYHBIX BEIIECTB B OBITY.
CpeacTBaMu OBITOBOM XUMUHU. Ha6umonate u onuceiBaTh
JIaGopaTopHblii OnBIT 27. 3HAKOMCTBO € JEMOHCTPUPYEMBIE U CAMOCTOSITEIIBHO
MOIOILIMH CPEACTBAMU IIPOBOJIMMBIE OIIBITHI C IOMOIIBIO POJTHOTO
s3bIKa U A3bIKa XuMuH. [IponaraniupoBarsb
37I0POBBIN
o0pa3 xu3Hu. Colmroaate npaBuiia u
npueMbl 0€30MMacHON PaboTHhI C
XUMHYECKUMHU BELIECTBAMH U
71a00paTOPHBIM 000PYJOBaHHEM
TEMA 9. XUMU HA CJIIYKBE
OBIIECTBA
98 | Xumus B ctpouTenscTse. I uimc. XapaxkTepu30BaTh BaXHeHe xumuueckue | 1
N3zBects. Lement, 6eton. Kneu. [Togbop BEILIECTBA B CTPOUTENLCTBE (TUIIC, U3BECTh, | 2
ONTUMAaJIbHBIX CTPOUTEIIBHBIX LEMEHT, OeToH U 11p.). Mcnonbs3oBaTh 3
MarepuaioB B IPAKTUYECKON MOJIyYCHHbIE 3HAHUS ITPU IPUMEHEHUHN 4
NEeATEIbHOCTH YEJI0BEKA. pa3nuyuHbIX BeulecTB B ObITy. HabmonaTs u g
JIaGopartopnslii onbIT 28. Kiten OIMCHIBATh CAMOCTOSATEIBHO IIPOBOUMBIE 7
OTIBITHI 8
99 | MuHepabHbBIE U OPTaHHYECKHE Knaccupunuposars MuHepaibHbIe 1
ynoOpenus. CpeacTBa 3alyThl y100pEeHNUs IO Pa3HBIM OCHOBAHUSIM. 2
pactenuil. [lecTUIIUbI: THCEKTULIUIBI, Paznuuate OCHOBHBIE MUHEpAJIbHbBIE 3
repOuIUabl U QyHTULIUIBL. PenenneHTs. (a3oTHbIe, KanuiiHBIE, (HOCHOPHBIC) 4
JlaGopartopHbIil onbIT 29. 3HAKOMCTBO € y0oO0peHusi, pacKpbIBaTh UX POJIb B 5)
MUHEpAJIbHBIMU yI0OpEHUSIMH U HOBBILIEHUH TPOU3BOIUTENBHOCTH 6
M3y4YEHUE UX CBOMCTB CENBCKOT0 X0351CTBA. XapaKTeprU30BaTh U 7
KJIaccu(UIPOBaTh CPECTBA 3AIUTHI 8
pacteHuii. Mcrionb30BaTh MOIy4EHHBIE
3HAHUA [IPU IPUMEHEHUH Pa3IMYHBIX
BemiecTB B ObITy. HaOmomaTe 1 onuckiBaTh
CaMOCTOSITEIILHO NPOBOUMBIE OTIBITHI C
MTOMOIIBIO POJTHOTO SA3BIKA U A3bIKA XUMHUH.
ColnronaTh paBMIIa U MPUEMbI 6€30TTaCHOM
paboThI ¢ XMMUYECKMMH BEIIECTBAMU U
71a00paTOPHBIM 000PYJOBaHHEM
100 | Crexkio, ero Buapl. CrumkaTHast XapakTepu30BaTh pa3IMyHbIe BUIBI cTeka. | 1
IIPOMBIIITIEHHOCT. Kepamuka. XapakTepru30BaTh TPAIULUOHHBIE U 2
TpaguioHHble U COBPEMEHHBIE COBpEMEHHBIE KEpaMUUECKHE MaTepHaIbl 3
KepaMU4eCKHE MaTepHaJIbI. XapakTepu30BaTh KEpMETHl U MaTepuansl ¢ | 4
CrepxnpoBoasuias kepamuka. [Tonstue BBICOKOU TBEpAOCTHIO0. ONUCHIBATH 5
0 KEpMeTax U MaTepuasax ¢ BBICOKOI XUMHUYECKHUE PEAKINH, JIEKALIUE B OCHOBE 6
TBEPIAOCTBIO. MOJTYYEHUS N3y4aeMbIX BEILIECTB. 7
Hcnonp30Bath M0JIyde€HHBIE 3HAHUS TIPU 8

MIPUMEHEHUN Pa3IMYHBIX BEIIECTB B OBITY.




TEMA 10. XM B COBPEMEHHOU
HAVKE

101 | KonrpomnsHas pabora Ne 4. OcyiecTBIATh I03HABATENBHYIO 5)
«HWToroBast KOHTpoJIBHAsI paboTa» pedIIeKCHI0 B OTHOIICHUN COOCTBEHHBIX
JOCTIDKEHUH B IIpoIecce petieHus: y4eOHbIX
. ¥ TI03HABATEIbHBIX 33724
102 | MeTomon0orus HAyYHOTO UCCIICIOBAHMS. XapakTepu3oBaTh HAyYHOE MO3HAHUE, 5
Hayu4Hble MeTO/IbI TO3HAHUS B XUMUH. BBIJICIISATh CYOBEKT M OOBEKT HAYIHOTO 7

CyOBeKT 1 00BEKT HayYHOT'O TIO3HAHUSI.
[TocTanoBka npodsembr. Coop
nH(pOpMaIUY U HaKOIUIeHHE (DaKTOB.
l'unores3a u ee sKcriepuMEHTaNIbHAS
npoBepka. TeopeTuyeckoe 0ObsICHEHHNE
MOJIYYEHHBIX pe3yiabTaToB. MHayKuus u
JeNyKUUs. DKCIIEpUMEHTAIIbHAS
MIPOBEPKA MOTyUYEHHBIX TEOPETUYECKUX
BBIBOJIOB C IIEJIBIO PACTIPOCTPAHEHUS HX
Ha OoJiee MUPOKUN KPYT OOHEKTOB.
XUMHYECKIM aHAJIN3, CHHTE3,
MOJIETUPOBAaHUE XUMUYECKUX MPOIIECCOB
U SIBJIGHUH KaK METOJIbI HAYYHOTO
no3Hanus. HaHOCTpyKTypHI.
CoBpemeHHbIE (PU3UKO-XUMUYECKHE
METO/Ibl YCTAHOBJICHHS COCTaBa U
CTPYKTYpHI BenecTB McTouHnkn
xumMudeckon napopmaruu. [lounck
XUMHAYECKOH HH(pOpMAIIH 110
Ha3BaHMIM, UIECHTH(PHKATOPAM,

CTPYKTYpPHBIM (hopmysam

MO3HaHus. XapaKkTepu30BaTh 3TAIIbI
HAay4YHOT'O UCCIIEIOBAHUS. XapaKTEPU30BaTh
XUMHYECKHUH

SKCIIEPUMEHT KaK BEIYIIUA METO/T
HAYYHOT'O IMO3HAHUS B XUMUH.
Ilonp30BaThCd HCTOYHUKAMH XUMHUYECKOM
nHpopmanuu. HabmonaTe 1 ONUCHIBATH
JEMOHCTPUPYEMBIE MATEPUATIBI

COI'TTACOBAHO
[Iporokon 3acenanus
METOINYECKOT0 00bETNHEHS

YUHTEIIEH €CTECTBEHHO-HAYYHBIX
mucruria COIL Nel3

ot 27 aBrycra 2021 roma Ne 1

COI'TTACOBAHO
3aMecTuTenb aupekTopa no Y BP
A.N.Kupako3oB
28 aBrycra 2021 rog




