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[NHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XxuMuM Ha YpOBHE CpeaHETO 001Iero oopazoBanus pazpadborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273 -
®3 «O6 obpazoBannu B Poccuiickoii Denepannm», TpeOOBaHU K pe3yibTaTaM OCBOSHUS (henepanbHOM 00pa3oBaTelIbHON MPOrpaMMbl CPETHETO
obmero oo6paszoBanus (POII COO), mpeacraBiaeHHBIX B DemeparbHOM ToCyIapcTBEHHOM obOpa3oBarenbHoM cranmapte COO, ¢ yuérom
Konnenuuu npenogaBanus yueOHOTO mpeamera « XuMus» B 00pa3oBaTebHbIX opranuzanusx Poccuiickoit @enepaniuu, pealn3yromnuXx 0CHOBHbIE
o0Opa3oBaTesIbHbIE IPOIPaMMBbl, 1 OCHOBHBIX MOJ0XkeHU «CTpareruu pasButus BocnuTtanus B Poccuiickoit denepannn Ha nepuon ao 2025 roga»
(Pacnopspxenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHS Ha ypOBHE YIIyOJIEHHOTO U3yYSHHs 3aHMMAET BaXHOE MECTO B CHCTEME €CTECTBEHHO-HAYyYHOTO oOpa3zoBanus ydammuxcs 10-11
KjgaccoB. M3yuenue mnpenmera, peaiuzyemMoe B YCIOBUSAX JIU(B(EpEeHIUPOBAHHOTO, NPO(PUIBLHOrO O0OyueHHs, NPU3BAHO OOECIEYUTh
0011e00pa30BaTesIbHyI0 U OOIIEKYJIbTYPHYIO MOJIrOTOBKY BBIMTYCKHHUKOB IIIKOJIbI, HEOOXOJUMYIO AJS aJalTalud UX K OBICTPO MEHSIOUIMMCS
YCIOBUSAM JKU3HU B COLMYME, a TakXke JJIs MPOJOJKEeHUs oOydeHMs B OpraHM3alusiX HPOoQecCHOHaIbHOro 0Opa3oBaHUs, B KOTOPBIX XMMHS
ABJIIETCS OHOW U3 IPUOPUTETHBIX JUCLIUILINH.

[Iporpamma jyist yriryOE€HHOTO U3YYECHUS] XUMUH:
— YCTaHaBJIMBAaE€T MHBAPMAHTHOE IPEIMETHOE CoJepXkaHue, 00s3aTeNbHOE A W3Y4EHHUS B paMKax OTIENbHBIX Hpoduiel, npeaycMaTpuBaer
pacripesielieHle U CTPYKTYpPHUPOBaHUE €ro 10 KiaccaM, OCHOBHBIM COJIEp KaTeIbHBIM JTMHUAM/pa3jienaM Kypca;
— 1a€T MpUMEPHOE paclpeesieHne yueOHOr0 BpEMEHH, PEKOMEH1YyEMOT0 I U3YYEeHUsI OTAEIbHBIX TEM;
— IpeylaraeT NPUMEPHYIO MOCIE0BAaTENbHOCTh W3Y4eHHUs] Y4eOHOro MaTepuasia ¢ y4€TOM JIOTUKM MOCTPOEHHs Kypca, BHYTPHUIIPEIMETHBIX U
MEXIPEAMETHBIX CBS3EH;
— JaéT METOIMYECKYI0 MHTEpIpeTaluio Iejed U 3a1ad W3y4eHUs MpeaMeTa Ha yriyOlEHHOM YpPOBHE C YYETOM COBPEMEHHBIX NMPUOPUTETOB B
CUCTEME CpeaHero obiiero oOpa3oBaHMs, COJEP/KATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3ylIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
IpOrpaMMbl CpefHero oOuiero oOpa3oBaHMs (JMYHOCTHBIX, METANpPEAMETHBIX, MPEIMETHBIX), a TaKke C YYETOM OCHOBHBIX BHUJIOB Y4eOHO-
MO3HABATEJIbHBIX JEHCTBHUI 00y4aromerocs o OCBOCHUIO COAEPKaHUS IPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B IPOrpaMMe M0 XMUMHUH NPeAyCMOTPEHa MIPEeEeMCTBEHHOCTh ¢ 00yuYeHHEM XMMUU Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusa. B coorBercTBuUM ¢ KoHUentyaabHbIMU nosiokeHHsIMU PI'OC COO o HazHaYeHUHU MPEeIMETOB 0a30BOr0 U YriyOIEHHOTO
ypoBHEH B cucreme AUQQepeHIIMPOBaHHOr0 00y4eHHs Ha YpOBHE CpeaHero oouiero oOpa3oBaHUS XUMHS Ha YPOBHE YIIyOJIEHHOTO HM3Yy4eHUS
HalpaBJIeH Ha Peau3aliio MPEEMCTBEHHOCTHU € MOCIEAYIOIINM 3TaroM MOJyYeHHUs XUMHUUECKOro 00pa3oBaHMsl B paMKax M3y4eHUs CHelHalbHbIX
€CTECTBEHHO-HAYYHBIX U XMMUYECKUX JUCLMIUIMH B By3aX UM OpPraHU3alUAX CpeAHEro npodeccuoHaabHOro oopa3zoBaHus. B »Tol cBsi3u u3ydyeHue
npenMera «XUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACIIMpeHHe U YIriyOJeHHe TeOpeTUYEeCKOW M MPaKTUYeCKOW MOJArOTOBKU
oOyJaromuxcsi, BBIOPABUINX OMNPEAeNEHHBIN Mpoduiap oOyueHus, B TOM YHCIE C MEPCIEKTHUBOM IOCIEAYIOMEro MOJy4YeHUs XMMHYECKOTO



00pa3oBaHus B OpraHU3aIMsIX npodeccnoHaabHoro oopazosanus. Hapsany ¢ atum, B cBete TpeboBanuit @I'OC COO k miaHupyeMbIM pe3yiabTaTaM
ocBoeHus (henepaabHO 00pa3oBaTENIbHON MPOrpaMMBbl CPEAHEr0 00IIero 00pa3oBaHusl U3ydeHUE MpeaMeTa «XHUMHUsS» OPUECHTHUPOBAHO TAKKE Ha
pelieHue 3a7ad BOCHHUTAHMUS U COLIMAIBHOTO pa3BUTHA OOydaromuxcs, Ha (OPMHUPOBAHHE y HUX OOIICUHTEUIEKTYaJbHBIX YMEHUU, yMEHUU
palroHaIu3aul y4eOHOro Tpyaa 1 0000IIEHHBIX CIOCOOO0B NEATENIbHOCTH, UMEIOUINX MEXAUCUUIUTMHAPHBIN, HAAPEAMETHBIN XapaKkTep

CocTaBnsiomuMy npeaMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO M3YUEHHUS SBISIOTCS YIiyOnEHHbIE Kypchl — «OpraHuyeckas XuMus»
u «OOmas u Heopranumveckas Xumus». [Ipu ompenereHHH TOAXOMOB K OTOOPY M CTPYKTYpHOW OpraHU3allMM COJAEP)KaHHsS 3TUX KYypCOB B
mporpaMme o XUMHUH 3a ocHOBY NpuHATHI onoxkeHust PI'OC COO o paznuumsix 6a30BOro U yriryOJIEHHOTO YpOBHEH n3ydeHus npeamera. OCHOBY
cofepkaHus KypcoB «Opranuueckas XxuMusi» U «O0Imas 1 HeOpraHMyecKasi XUMUs» COCTABIISET COBOKYITHOCTh MPEIMETHBIX 3HAHUN M YMEHHUH,
OTHOCSIIIIMXCS K 0a30BOMY YPOBHIO U3YyU€HUS IIpeIMeTa. JTa CUCTEMa 3HaHUN MOJIydaeT OIpeieIEHHOE TEOPETUUECKOE TI0IIOJTHEHHE, [T03BOJISIIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OOMNBIINI 00bEM (pakToNIOrHYeckoro Marepuana. Tak, Ha yriiyOnEHHOM YpOBHE U3y4YEeHHS MpeaMeTa odecreueHa
BO3MOXXHOCTh 3HAUUTEJIHHOTO YBEJIWYEHHS O00bEMA 3HAHMNM O XMMHUYECKHX AJIEMEHTaX U CBOICTBaX UX COCIMHEHUN HAa OCHOBE PACIIUPEHUS U
yrayOneHust MPeICTaBICHU O CTPOSHUU BEIECTBA, XUMUYECKOW CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIMi, pacCMaTPUBAEMbIX C TOUYKHU
3peHus] XUMUYECKOW KMHETUKU U TepMoauHamMHuKu. M3ydeHuwe mepuoauyeckoro 3akoHa u Ileprogumueckoil CHCTEMbl XMMHYECKHX 3JIEMEHTOB
0a3upyercss Ha COBPEMEHHBIX KBAHTOBOMEXAHMYECKHX MPEICTABICHUAX O CTPOCHHM aTOMa. XMMHYECKas CBS3b OOBSCHAETCS C TOYKH 3PEHUS
DHEPTeTUYECKUX M3MEHEHUH npu €€ oOpa3oBaHWMU W Pa3pyIICHHH, a TAKXKE C TOYKH 3PEHUS MEXaHM3MOB e oOpazoBaHus. M3ydeHue THIOB
peakuuii gomnoiiHgercs (OpMHUPOBAHUEM IPENCTABICHUM 00 3JIEKTPOXMMHUECKUX MPOIEcCcax U 3JEKTPOJIU3€ PacIljlaBOB U pacTBOPOB BellecTB. B
Kypce OpraHM4ecKoi XUMHUHU IPU PACCMOTPEHUH PEAKIIMOHHOMN CIIOCOOHOCTH COEIMHEHUH yemnsieTcsi 0co00e BHUMaHKHE BOIIPocaM 00 3JIEKTPOHHBIX
a¢dexTax, 0 B3aMMHOM BJIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

B nnane ¢opmupoBaHHMS OCHOB Hay4HOTO MHPOBO33PEHHS, OCBOEHHs OOIIEHAayYHBIX METOAOB MO3HAHHUS U ONbITA MPAKTUYECKOTO
NPUMEHEHHs Hay4HbIX 3HaHUN M3ydyeHue IpeaMeTra «XuUMHUsS» Ha yriIyOJEHHOM ypOBHE OCHOBAHO HA MEXKIPEJAMETHBIX CBA3SIX C y4eOHBIMHU
mpeaMeTaMH, BXOISIIMMU B COCTaB MpeIMETHBIX o0actel «EcTecTBeHHO-HAYUYHbIE PeaMETh», «MaTtematrka u nHdopmatuka» 1 «Pycckuit s3bIk
U JINTEpaTypar.

[Ipn n3yyenun yueOHOro npeamera «XUMHs» Ha YINIYOJEHHOM YPOBHE TaK €, KaKk Ha YPOBHE OCHOBHOIO M CpEIHEro 0OIero
obpa3zoBanusi (Ha 0a30BOM YypOBHE), 3ajJauell TEPBOCTETNICHHOW 3HAYUMOCTH SIBJISETCS (OPMUPOBAHHME OCHOB HAayKH XHUMHHU Kak o00JacTH
COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUIECKOH JIEATETHHOCTH YeJIOBEKa U OJJHOTO M3 KOMITOHEHTOB MUPOBOW KYJIBTYPHI.

Pemienue 31oii 3a71aun Ha yriyOJaEHHOM YpPOBHE M3YUEHUS MpEAMETa MPeINoaracT peaan3aliio TakKuxX Hele, Kak:

— (hopMupoBaHHE MpencTaBICHUI: 0 MATEPHAILHOM €IUHCTBE MHUpA, 3aKOHOMEPHOCTSAX M TI03HABAEMOCTH SIBICHUI TPUPOJBI, O MECTE XMMHHU B
CHCTEME eCTECTBEHHBIX HAayK U €€ Benylleill ponu B 00eCleYeHHH YCTOHYMBOTO Pa3BUTHS UYEIOBEUECTBA: B PEIIEHUH MPOOJIeM 3KOJIOrMYECKOH,
9HEPreTUIeCKO W MUIIEBOW 0€30MaCHOCTH, B PAa3BUTHH MEIHUIIMHBI, CO3JAHMH HOBBIX MAaTE€pPHAajOB, HOBBIX HCTOUYHHUKOB YHEPTHH, B 00ECIICUCHUH

paLMOHATIBHOTO IPUPOAONOIb30BaHUS, B (OPMUPOBAHUN MHUPOBO33pEHHS U OOIIEH KYIbTYphI YEJIOBEKa, a TaKKe DKOJOTMYECKH 0OOCHOBAHHOIO
OTHOLIEHHUSI K CBOEMY 3/10POBbIO U MIPUPOJHOM CpeIe;



— OCBOCHHE CHCTEMbl 3HAHUWH, JIEKAIMX B OCHOBE XHUMHYECKOH COCTaBIISIOIICH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa: (yHIaMEHTaJIbHBIX
HOHSATHH, 3aKOHOB M TEOPUN XMMHUHU, COBPEMEHHBIX MPE/ICTABICHUI O CTPOCHUH BEUIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, HOHHO-MOJICKYJISIPHOM,
HaIMOJIEKYJISIPHOM, O TEPMOJMHAMHYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHHS XMMHYECKHX PEAKIHid, 0 XMMUYECKOM PaBHOBECHH,
pacTBOpax M AMCIEPCHBIX CUCTEMax, 00 OOMIMX HAYYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;
— ¢opMupoBaHue y 00y4aroUIMXCsl OCO3HAHHOTO IMOHMMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKHX 3HAHUH JJIs1 OOBSICHEHMS KIIFOYEBBIX
uzieil 1 npo0ieM COBPEMEHHOW XUMHH, sl OOBSICHEHHS U MPOTHO3MPOBAHMS SBJICHUI, UMEIOLIMX €CTECTBEHHO-HAYYHYIO IPHPOJY; TPAMOTHOTO
peteHust npobiaeM, CBA3aHHbBIX ¢ XUMHEH, TPOTHO3UPOBAHMS, aHAJIN3a U OI[CHKH C MO3UIMIA SKOJIOTUYECKON Oe30MacCHOCTH MOCIEACTBUN OBITOBOM
Y IPOM3BO/ICTBEHHOM JEATEIIFHOCTH YEI0BEKa, CBSI3aHHOW C XMMUYECKUM MIPOU3BOACTBOM, HCIIOIb30BaHNEM U TIEPEpadOTKON BEIIECTB;
— yriayOJieHHe MpeACTaBICHUI O HayYHBIX METO/aX MO3HaHUs, HEOOXOIUMBIX Ul MPHOOPETEHHs YMEHH OPUEHTHPOBATHCS B MUPE BEIIECTB U
0OBSCHEHUS! XUMUYECKUX SBJICHHUH, HIMEIOIINX MECTO B IPUPOJIC, B MPAKTUIECKON EATEIBHOCTH U TIOBCETHEBHOM KHU3HU.

B mutane peanuzanuy MEpBOOYEPEAHBIX BOCIUTATEIBHBIX W PA3BUBAIONIMX (YHKUIWH IEIOCTHOH CHUCTEMBI CpPEAHEro OO0IIero
00pa3oBaHus MPU U3yYECHUH NIPEAMETa «XUMHS» Ha YTITYOJIEHHOM YPOBHE 0COOYIO aKTYalbHOCTh NPUOOPETAIOT TaKue LENU U 331a4H, KaK:
— BOCIUTAaHHE YOXKIEHHOCTH B TIO3HABAEMOCTH SIBJIICHHI MPUPOBI, YBAKEHHUS K IMPOILIECCY TBOPUYECTBA B 0OJACTH TEOPETHUECKUX U MPHKIAIHBIX
UCCIICIOBaHH B XUMUH, (DOPMUPOBAHIE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
— pa3BUTHE MOTUBALUU K O0YYEHHIO ¥ MO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO ¥ CAMOBOCITHTAHHIO Ha OCHOBE YCBOCHHSI OOILCUEIIOBEYECKUX
IIEHHOCTEIA;
— pa3BUTHE TO3HABATEIFHBIX MHTEPECOB, NHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH oOyuaromuxcs, GOpMHPOBAHHE Y HUX CO3HATEIHHOTO
OTHOUICHUS K caMOOOPa30BaHUIO M HENPEPHIBHOMY O00Pa30BaHUIO KaK YCJIOBHIO YCIEIIHON MPO(ECCHOHAILHON M OOIIECTBEHHOU JIEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIOTPEOHOCTH B 3JOPOBOM 00pa3e >KU3HHU;
— (hopMUpOBaHHE YMEHUI U HABBIKOB Pa3yMHOI'O IPUPOAONOIb30BAHNUS, PA3BUTHE IKOJIOTMUECKON KYIbTYpbl, IPUOOPETEHHE OTbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJIOTMYECKOU IEATEIbHOCTH.

OO11ee yuciio YacoB JUIsl U3y4eHHUs XUMHMU Ha yriiyOjaeHHOM ypoBHe — 136 wacoB: B 10 kmacce — 68 vaca (2 yaca B Henenio), B 11
KJacce — 68 vaca (2 Jaca B He/Iemo).



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI
B COOTBETCTBUM € CUCTEMHO-AESTEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE€ JIMUHOCTHBIX PE3YJIBTATOB OCBOEHUS IpeaMeTa «XHUMHUs» Ha
YpOBHE CpelHero ooOmero o0pa3oBaHUs BBIACICHBI CIEAYIOIIUE COCTABISIONINE: OCO3HAHHE OOYYAIOIIUMUCS POCCUHCKON TIpaxJaaHCKOU
UJCHTUYHOCTU; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOINPEICICHHUI0; HAIUYUE MOTHUBAIMM K OOYyYEHHIO; TOTOBHOCTh U
CIIOCOOHOCTh 0OYYAIOIIUXCS PYKOBOACTBOBATHCA NPUHATHIMH B OOIECTBE MpaBWIAMU M HOPMaMHu IOBEACHMS, HAIM4YUE IPABOCO3HAHUS,
HKOJIOTHYECKOH KYJIbTYPBI; CHOCOOHOCTh CTaBUTH LIEIH U CTPOUTH KU3HEHHBIC IIJIAHBI.
JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS TpeaMeTa «XHMHS» OTPaxkaroT C(HOPMHPOBAHHOCTH ONBITA ITO3HABATEIIBHOW W IMPaKTUYECKOU
JESITEIBHOCTH 00Yy4aroIMXCsl B IPOLIECCE pealn3alui 00pa30BaTeNIbHOM 1A TENbHOCTH.
JIM9HOCTHBIE PE3yJabTaThl OCBOCHHS TPEAMETa «XHUMHUS» OTPAXKAIOT CHOPMHPOBAHHOCTH ONBITA ITO3HABATEIIPHOW W MPaKTUYCCKOU
JESTENIbHOCTH 00YJaroIIUXCs B IpoIiecce peann3aiund 00pa3oBaTeNbHOM eI TENbHOCTH, B TOM UUCIIE B YACTHU:
1) rpa:kaaHCcKOro BOCIIMTAHUSA.
® 0CO3HaHMS O0OYUYAIOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBaXKCHHUS K 3aKOHY U ITPABOMOPSIKY;
® [PEICTaBJICHUS O COLMAIBHBIX HOPMAX U MPABUIIAX MEXIMYHOCTHBIX OTHOLLIEHUN B KOJIJIEKTUBE;
® TOTOBHOCTH K COBMECTHOW TBOPYECKOW AESATENHHOCTH TMPH CO3JaHUHM Y4eOHBIX MPOEKTOB, PEIICHWH Y4eOHBIX U TMO3HABAaTEIbHBIX 3ajad,
BBINIOJIHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;
® CIOCOOHOCTH TMOHMMATh W TMPHUHUMATh MOTHBBI, HAMEPEHHUs, JIOTMKY W apryMEeHTHl JAPYTUX MpU aHAIW3€ Pa3INYHbIX BHUJOB Yy4eOHOI
JeATEIbHOCTH;
2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:
® [IEHHOCTHOI'O OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACJIE/INI0 OTEUECTBEHHON XUMUM;
e yBaXXEHMsS K IPOLECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTHUECKOTO TNPUIOKEHHS] XMMHM, OCO3HAHHUS TOTO, YTO JIaHHBIE HAYKU €CTb
pe3yabTaT JIUTEIbHBIX HAOMIOEHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TTOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;
e HHTEpeca W TO3HABATEIbHBIX MOTHBOB B IMOJYYCHHHM W TIOCIEAYIONIEM aHain3e WHQPOPMAIMH O TEPEIOBBIX TOCTHKEHUSX COBPEMEHHOMN
OTEUYECTBEHHON XUMUHU,
3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
® HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IMOBE/ICHNUS;
® CIIOCOOHOCTHU OIICHMBATh CUTYAIlUU, CBS3aHHBIE C XUMUYECKUMH SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUs, ODUECHTHPYSICh HA MOPaIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE IOBEJEHUE U MOCTYIIKM CBOMX TOBApHILEH C MO3ULUNA HPABCTBEHHBIX WU IIPABOBBIX HOPM U C YYETOM OCO3HAHHUS
IIOCJIEICTBHUM IOCTYIIKOB;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

MMOHUMAaHUS [ICHHOCTEH 3JI0pPOBOTO M O€301acHOT0 00pasa XKU3HU, HE0OXOIMMOCTH OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (hU3UYECKOMY
U TICUXHUYECKOMY 3JI0POBBIO;

cOOJTI0ICHHSI TIPAaBIIT 0€3011aCHOTO 0OpaIeHUs C BEIIECTBAMHU B OBITY, TOBCEHEBHON KU3HH, B TPYIOBOH JACATEIHHOCTH;

IIOHUMAaHUs IIEHHOCTHU HpaBI/IJI I/IHI[I/IBI/II[yaJIBHOI‘O N KOJUJICKTHUBHOI'O 6630HaCHOI‘O IIOBCACHUA B CI/ITyaLII/ISIX, yrpoxcaloumx SIIOPOBBIO 1 XXU3HU
JIFOJIEH;

OCO3HAHHUA MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUS AJIKOr0JIsl, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIEI0BATEIBCKON NEeSTEIbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOM M JPYrUX BUAAX
JeSITeTbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacCTHE B PELICHUH NMPAKTUYECKUX 33/1a4 COIMAIbHOM HAIPAaBICHHOCTH (B paMKaX CBOETO KJacca, IIKOJIBI);

UHTEpeca K MPaKTHUECKOMY H3Y4YEHHIO MTPOPECCHil pa3IMuyHOro poja, B TOM YHCIIC Ha OCHOBE MPUMEHEHUS MIPEIMETHBIX 3HAaHUH 110 XHUMUH;
YBKEHUS K TPYAY, JIOISAM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHIYaJbHOH TpaeKTOpuu oOpa3oBaHUs, Oyaymiedl mnpodeccnd M pealn3alud COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEW K XMW, HHTEPECOB U TIOTPEOHOCTEH 00I1IeCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

HKOJIOTMUYECKH LEI€CO00Pa3HOT0 OTHOLIEHHSI K IPUPOJIE KaK HCTOYHUKY CYIIECTBOBAaHUS )KU3HU Ha 3eMiie;

NOHUMAaHHM TJI00aJILHOTO XapaKTepa HKOJOTHUECKUX MpoOseM, BIUSHUS SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMANTBbHOM
Cpenpl;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAaHMSI JOCTHXKEHUH XUMUHU JJIS1 pEIIeHHUs] BOIIPOCOB PallMOHAIBLHOT'O PUPOA0IOIb30BAHUS;

AKTUBHOTO HENpUATUS JEHCTBUM, MNPUHOCALUIMX Bpel OKpYXKaloIlleld HNpPUPOJHOW Cpelae, YMEHHs IPOTHO3UPOBATh HEOIaronpusTHbIE
9KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX IEHCTBUI U MPEAOTBpAIlaTh UX;

HaJIMYUSl Pa3BUTOrO SKOJOTMYECKOTO MBIIIJICHHS, SKOJOTHYECKON KYJIbTYpbI, OIbITa JESTEIbHOCTH 3KOJOTUYECKOW HANpPaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEJIbHON, KOMMYHUKAaTUBHOW M COLIMAJIbHOW MPAaKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO MPOTHBOCTOSTH
UE0JI0ruH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;



HOHUMAaHUI CIeNU(UKN XUMHUU KaK HAYKH, OCO3HaHUS €€ PoJid B JOPMUPOBAHUH PAIIMOHATBHOTO HAYYHOTO MBIIIUICHUS, CO3/IaHUHU IIETIOCTHOTO
npezcTaBiIeHus 00 OKPY)KalolIeM MUPE KaK O €AMHCTBE MPUPOABI M YEJIOBEKA, B O3HAHUH MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEeLIeHUH poodiieM
COXpaHEHHS IPUPOJHOTO PAaBHOBECHS;

yOS)KAEHHOCTH B 0CO0OW 3HAYMMOCTH XMMUHM JUIS COBPEMEHHOW NIMBWIM3AIMU: B €€ TyMaHHCTHYECKOI HANpaBICHHOCTH M BAXHOW POJIH B
CO3/IaHMHM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B PEUICHUU TIO0AIBHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHUSI YEIOBEUYECTBA — CHIPHEBOW,
DHEPreTHYECKOH, MUIIEBON 1 SKOJIOTHYECKON 0€3011aCHOCTH, B PA3BUTUU MEIUIIMHBI, 00€CIICYCHUH YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHIESCKH
KOM(OPTHOM KU3HU KKIOTO YWieHa 00IIEeCTBa;

GCTGCTBGHHO-HaY‘{HOﬁ rpaMOTHOCTH: MOHUMAHUA CYIIHOCTU MCETOAOB IIO3HAHHA, HCIIOJIIB3YCMbIX B CCTCCTBCHHBLIX HAyKaX, CIIOCOOHOCTH
UCIIOJIB30BaTh MOJTyYaeMble 3HAHUS Ul aHAIM3a U OOBSICHEHUS SBJICHUN OKPYKAIOMIETO MUPA U MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHUS
JC€J1aTh 000CHOBaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX (paKTOB 1 UMCIOIUXCA NAHHBIX C LHEJIbIO MMOJTYYCHHA JOCTOBCPHBIX BHIBOOOB;
CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIb30BATh XUMUYECKUE 3HAHUS JUISl PEIICHUS TIPOOJIEM B PEANIbHBIX KU3HEHHBIX CUTYAIIHsX;

MHTEpeca K MO3HAHHIO, HCCIIEA0BATEIbCKOM A TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpHIBHOMY O0Opa30BaHMI0 W CaMOOOPa30BaHUIO, K aKTHBHOMY TOJYYEHHIO HOBBIX 3HAHWH 1O XMMHHU B
COOTBETCTBUH C )KU3HECHHBIMHU MTOTPEOHOCTSIMU;

UHTEpeca K 0COOCHHOCTSM TPYy/ia B Pa3IMuHBIX cepax MpodhecCHOHANbHON e TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI
MertarnpeaMeTHbIe pe3yabTaThl OCBOSHHSI TPOrpaMMBbI 110 XUMHUH Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHMsl BKIIIOYAIOT:
v’ 3Haunmble Ui (POPMUPOBAHUS MHPOBO33PEHUS OOYYAFOMIMXCS MEKIUCIHUIUTHHAPHBIE —(MEXKIIPEIMETHBIC) OOIIEHAYYHbIC IOHSTHS,

OTpaKalollye IEeIOCTHOCTh HayYHOM KapTHHBI MHpa M CHEIHM(UKY METOJ0B MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (Marepus,
BEIIIECTBO, HHEPIHUs, SBJICHUE, MPOLECC, CUCTEMa, Hay4HbIM (akT, MPUHLUIN, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIeI0BaHHUE,
Ha0JII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);
yHHUBEpCaJbHble y4deOHble JeHCTBUS  (ITO3HABaTENbHbIE, KOMMYHHMKATHUBHBIE, pEryIsATHBHbIE), obOecrneunBaromme (QopMHUpOBaHUE
(GYHKIIMOHAJIBHOW IPaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00yYaroInXcs;
CIIOCOOHOCTh OOYyYarOUIMXCSl HCIOJIb30BATh OCBOEHHBIE MEXAMCHUUIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCAJbHbIE YydeOHBIE
JIEUCTBUS B TO3HABATEIbHONW U COLMAIIBHON MPAKTHKE.

MertarnpeMeTHble pe3yabTaThl OTPaXaroT OBJaJE€HHE YHHBEPCAJIbHBIMU y4YEOHBIMU I1O3HABATEIbHBIMH, KOMMYHUKATHUBHBIMH U

PETYJIATUBHBIMUA JIECTBUSAMU.

Ilo3naBaTe/1bHBbIE YHHBePCATbHbIE YUeOHbIe 1eCTBUSA
Ba3oBble JJoruuyeckKue aeiicTBUA:
v\ caMOCTOATENBLHO (POPMYIIUPOBATH U AKTYAIU3UPOBAThL IPOOJIEMY, PACCMATPUBATE €€ BCECTOPOHHE;



ONpENENATh LU JeATeIbHOCTH, 3aaBasi MapaMeTpbl U KPUTEPUU UX JTIOCTHXKEHHS, COOTHOCUTh PE3YJIbTaThl ACATEIHLHOCTH C MOCTABICHHBIMU
LIEJISIMH;

WCITOJIB30BaTh MPU OCBOCHWUW 3HAHUU MPUEMBI JIOTHMYECKOTO MBIIUICHUS: BBIACISITh XapaKTEPHBIC MPU3HAKW TMOHATUA W YCTaHABIIUBATh WX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS JIJIs1 OOBICHEHUSI OTACIBHBIX (DaKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KIACCH(PUKAIIMK BEIICCTB M1 XUMHYECCKUX PEAKIIHA;

yCTaHaBIUBATh IPUYUHHO-CIICACTBEHHBIE CBSA3M MEX1Yy N3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE pACCYXKACHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, [0 aHAJOTHUM), BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
paccMaTpUBaEMBIX SBICHUSX, (DOPMYIUPOBATH BEIBOJIBI M 3aKITIOUCHHUS,

MIPUMEHSTH B TIPOIIECCE MO3HAHUS HCIIOJIb3yeMbIe B XHMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, TPEOOPA30BEIBATH MOJICITBHBIC TTPEICTABICHHS
— XUMHUYECKUH 3HaK (CUMBOII) 3JIEMEHTa, XUMHUecKas (popmyna, ypaBHEHHE XUMHUECKON peakluy — IPU PelIeHUU Y4eOHbIX MO3HABATENbHbBIX U
MPAKTUYECKHUX 3ajay, MPUMEHSATh Ha3BaHHbBIE MOJENIbHBIC MPEACTABICHUS JJISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BELIECTB U
XUMHUYECKHUX PEaKIIUH.

Ba3oBble ncciaenoBareabCKHe JeiCTBUA:

v
v

v

BJIaACTb OCHOBAMH METOJ0OB HAYYHOT'O IMO3HAHHMA BCHICCTB U XUMHWYCCKUX peammﬁ;

q)OpMy.]II/IpOBaTI) OcIM U 3aJa4u UCCICIOBAaHUs, MCIIOJIB30BAaTh IMOCTABJICHHBIC U CaAMOCTOATCIBHO C(l)OpMYJII/IPOBaHHI)IG BOIIPOCHI B KA4CCTBC
HHCTPYMCHTA MMO3HAHUA U OCHOBBI JJIA q)OpMI/IpOBaHI/IFI THIIOTE3LI 110 IMMPOBCPKE MPABUIIbHOCTU BBICKA3bIBACMBIX CY)KIICHHfl;

BJIaACTb HABBIKAMH CAMOCTOATCIBbHOI'O IMJIAHUPOBAHUA U IMTPOBCACHUA YUCHUYCCKUX SKCIICPUMCHTOB, COBCPIHICHCTBOBATL YMCHUA Ha6J'IIOZIaTB 3a
X040M IIpomecca, CaMOCTOATCIIBHO IPOTHO3UPOBATL €ro pe3ylbTar, q)OpMyJ'II/IpOBaTB O606H.[CHI/IH N BBIBOJABI OTHOCHUTCIIBHO JOCTOBCPHOCTHU
PE3YyIbTATOB UCCIICAOBAHUA, COCTABIIATH 000CHOBaHHBIN OTYET O HpOHeHaHHOﬁ pa60Te;

HpI/IO6peTaTI> OIIBIT yququCKOﬁ HCCHGHOB&TCHLCKOﬁ 151 HpO@KTHOfI ACATCIIBHOCTHU, IIPOSABJIIATH CIIOCOOHOCT, M TOTOBHOCTh K
CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCIICHUSA ITPAKTHUICCKUX 3adaY, IPUMCHCHUIO PA3JIMYHBIX MCTOJO0B ITO3HAHUS.

Padora ¢ unpopmanmeii:

v

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOUYHUKAX MHQOpManMM (HaydHO-TIOMYJSIpHAs JUTEparypa XUMHUYECKOIO COJEp)KaHus, CIPaBOYHBIE
nocobus, pecypcsl MHTepHera), aHanu3upoBaTh WHGOPMAIMIO Pa3IMYHBIX BUIOB U (OPM MpEICTaBICHUS, KPUTUUYECKH OLEHUBATh €€
JIOCTOBEPHOCTB U HEIPOTUBOPEUNBOCTb;

dbopMynupOBaTh 3aPOCHl U MPUMEHSTHh Pa3IMYHble METO/ABI MPH MOKMCKE W 0TOOpe MHpOpMaluu, HEOOXOIMMOM AJis BBIOJIHEHUS Y4eOHBIX
3a/1a4 ONPEIEIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMsI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeACTaBIeHUs HHPOpMALUHU (CXeMbl, rpaduKu, TUarpaMMsbl, TaOIHIIbI, PUCYHKH U APYTHE);



v

v

UCIIOJIb30BaTh HAYYHBIM S3bIK B Kau€CTBE CPENICTBA IpU paboTe ¢ XUMHUYECKOW HH(pOpMAIMEn: MPUMEHATh MEXIIpeIMETHbIE ((hu3ndyeckue u
MaTeMaTU4YeCKHe) 3HAaKU U CUMBOJIBL, (hOpMyIibl, aO0OpeBHATypbl, HOMEHKIIATYPY;
HCII0JIb30BaTh 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATJISIAHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

v

v

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOl TeMbl B XOJ€ JAuajora W/WIM JUCKYCCHUU, BBICKA3bIBaTh HAEU, (HOPMYIHPOBATH CBOMU
MPEJI0KEHUS OTHOCUTENBHO BBINOJHEHUS NIPEIOKEHHOM 3a/1a4u;

BBICTYIIATh C MPE3EHTALMEN PE3YIbTATOB MO3HABATEIBHON IESITEIBHOCTH, IMOJYYEHHBIX CAMOCTOSTEIbHO M COBMECTHO CO CBEPCTHUKAMM ITPU
BBITIOJTHEHUH XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW PabOThl MO MCCIICOBAHUIO CBOWCTB M3y4acMbIX BEIIECTB, pean3allidl y4eOHOTO
poeKkTa, U (OPMYJIMPOBATH BBIBOABI MO PE3yJIbTaTaM IMPOBEIEHHBIX WCCIICOBAHUMA ITYyTEM COTJIACOBAHUS MO3UIMH B XOAC OOCYXICHHUS H
oOMeHa MHEHUSIMHU.

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiiCTBHSA

v

v

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIBHYIO ACATEIBLHOCTD, ONpPENENsisl €€ LN U 3a7a4d, KOHTPOJIMPOBaTh U IO
Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpelaraéMblii alrOPUTM JIeMCTBUI NP BBIOJHEHUN YUeOHBIX U UCCIIE0BATEIbCKUX 3a/]1a4, BBIOMpATh
HanOosee 3((HEeKTUBHBIN CIIOCOO UX PEIICHUS C YU4ETOM MOIyYEHHUS HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKUX PEaKIUsIX;
OCYILIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKU.

[IpenmeTHbIe pe3ybTaThl OCBOSHHSI IPOTPAMMBI 110 XMMHHU Ha YIITyOJEHHOM ypOBHE Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs BKIIOYAIOT

cnenuduyeckre g y4dyeOHOro mnpeamera «XHMHs» HaydyHble 3HAHMS, YMEHHS M CIOCOOBI JEWCTBUHM MO OCBOEHUIO, HWHTEpIpeTaluu u

npeo6pa3OBaHmo 3HaHHfI, BUBI ACATCIIBHOCTU 110 MOJYYCHHUIO HOBOT'O 3HAHUA U IPUMCHCHUTO 3HaHUM B Pa3JINYHBIX y‘Ie6HLIX CUTYyaluAdX, a TAK¥KC
B PCAJIbHBIX XKU3HCHHBIX CUTYAlIUAX, CBA3dHHBIX C xuMuen. B nporpamMme 1o XuMum nNpeAMETHBIC PE3YyJIbTAThl IPCACTABJICHBI 110 TOAaM U3YyUYCHUS .

IMPEAMETHBIE PE3YJIBTATHBI

10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckast XuMHUs» OTPaXKaroT:

v

c(hOpMUPOBAHHOCTH TMPEACTABICHUI: 0 MECTe W 3HAYEHUU OPTaHWYECKOW XMMUU B CHCTEME €CTECTBEHHBIX HAayK U €€ poju B oOecredeHuu
YCTOWYHMBOTO PA3BUTHSI UEIOBEUYECTBA B PEIICHWU MPOOJIEM SKOJOTHYECKOH, DHEPreTHUYECKOW M THINEBOM O€30MacHOCTH, B Pa3BUTHH
MEIWIIMHBI, CO3JaHHHM HOBBIX MaTEpPHAOB, HOBBIX HMCTOYHHUKOB ODHEPIHH, B OOECIEUEHHWH PAIMOHATHLHOTO MPHUPOJIOTNOIL30BAHUS, B
dbopMUPOBAaHUN MUPOBO33PEHUST U OO0IIEH KyJIbTYyphl YelIOBEKa, a TaKkKe SKOJOTHYeCKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MPUPOJHON Cpelie;

BJIaACHHUEC CUCTEMOM XHUMHYECKHUX 3HaHI/II71, KOTOpas BKIOYACT: OCHOBOIIOJAraromiye IMOHATHA — XUMHAYECKUH OJICMCHT, aToOM, sAApO0 Hu
AJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aTOMHbBIE OpOHUTAIH, OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMa, THOPUM3AIUs aTOMHBIX OpOUTAJICH,



MOH, MOJIEKYJIA, BaJIEHTHOCTh, 3JEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBS3b, MOJIb, MOJIIPHAs Macca, MOJISIPHBIA 00BEM,
YIJIEPOJHBIN CKeseT, (YHKLUMOHAJIbHAs TPYIMIa, paguKkal, CTPYKTYpHbE (OpMynbl (pa3BEPHYTbIE, COKpAIEHHbIC, CKEJETHbBIE), U30MEpHs
CTPYKTYpHasi ¥ NPOCTPAHCTBEHHAsl (F€OMEeTpUYEcKas, onmuueckds), N30Mepbl, TOMOJIOTUYECKUN PsAZl, TOMOJIOTH, YTJI€BOAOPOIbI, KUCIOPOI- U
a30TCOJEpIKAIINE OPraHU4YECKUE COCIMHEHUs, MOHOMED, MOJIIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS; TEOPUHU, 3aKOHBI
(mepuonmyeckuii 3akon /.M. MenpeneeBa, Teopusi CTpOCHHUS opraHudeckux BemecTB A.M. ByrnepoBa, 3aK0OH COXpaHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHMSI U NIPEBPALLEHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKH SI3bIK XUMUU, MUPOBO33PEHUYECKHE
3HaHMUs, JIEKaAIIMEe B OCHOBE INOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XMMMYECKUX SIBJICHH; NPEACTABICHUS O MEXaHM3MaX XUMHUYECKHX
peakuui, TEPMOAMHAMMYECKUX W KUHETHMYECKUX 3aKOHOMEPHOCTSAX HMX IPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB W TPYIIl aTOMOB B
MoJieKyax (MHIYKTHBHBIN 1 Me30MepHbIi 3 dekTrl, opuentantsl [ u Il pona); gaxronornyeckue cBeeHMs O CBOMCTBAX, COCTaBEe, MOTYyYCHUN
U 0e30MacCHOM HCIOJIb30BAaHUM BaXXHEHUIIMX OPraHMYECKMX BEIIECTB B OBITY M IPAKTUYECKOM JEATENbHOCTH YelloBeKa, OOIIMX Hay4YHbIX
HOPUHIUIAX XUMHUYECKOTO IPOU3BO/ICTBA (Ha MPUMEpPE MTPOU3BOACTBA METAHOJIA, IEPEepadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUI: BBIABIIATh XapaKTEPHbIC NPU3HAKU MOHATUH, YCTAHABIMBATH UX B3aHMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOLIHE
HOHSITHS IIPH OIIMCAHUM COCTABA, CTPOEHUS U CBOWCTB OPraHUYECKUX COCIUHEHMI;

c(hOpMUPOBAHHOCTb YMEHUN

UCTIOJIF30BAaTh XUMHYECKYIO CHMBOJIUKY JUIS COCTABJICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (hopMy
OpraHMYECKUX BEIIECTB;

COCTaBJISITh YpPaBHEHUS XMMMUYECKHUX PEAKIUH U PACKPbIBaTh HMX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca 3TUX peakluil, peakiuii MOHHOTO oOMeHa MyTEM COCTaBJICHMS UX IOJIHBIX M COKPALIEHHBIX MOHHBIX
YpaBHEHUN;

M3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEIECTB JJISl WUTIOCTPALMK X XUMUYECKOIO U IPOCTPAHCTBEHHOT'O CTPOEHUS;
c(OPMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh IPHHAJICKHOCTb M3YUYEHHBIX OPraHMYECKHMX BELIECTB IO MX COCTaBy M CTPOEHHUIO K
onpenenéHHOMY KJlacCy/TpyIle COeIMHEHUH, daéams UM Ha3BaHMs 1o cucteMaTrnueckoil HomeHkiarype (IUPAC) u npusooums TpuBnaabHbIe
Ha3BaHMS JUISl OTAENBHBIX NpPEJICTaBUTENIE OpPraHMYECKUX BEIIECTB (ITHIIEH, AalleTUJIeH, TOJIyOJ, TJIMIEpPUH, 3TUJIEHIJIMKOJb, (EeHOI,
dbopManbaerua, aleTanbIerusl, alleToH, MypaBbUHas KUCI0Ta, YKCYCHAsl KUCII0Ta, CTEapUHOBAs!, OJIEMHOBAs, TaJIbMUTHUHOBAsI KMCIOTHI, TJIUIIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TMBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHUS OINPEAETATh BUJ XUMHUECKON CBSI3U B OPraHMYECKUX COEAMHEHHUSAX (KOBAJEHTHAsi U MOHHAS CBA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBA3D);

c(OpPMHPOBAHHOCTh YMEHUS PUMEHSTD MOJIOKEHHSI TEOPUH CTPOEHHsI Oprannyeckux BemecTB A.M. bytnepoBa 1t 00bsSCHEHHs 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX COCTABA U CTPOECHUS;



c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAB, CTPOCHUE, GPU3HUECKUE U XUMUYCCKUE CBOMCTBA TUITUYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKUX BEIICCTB: AKAHOB, IUKJIOAIKAHOB, AJKEHOB, AJIKATUCHOB, AJKWHOB, apOMAaTHYECKHUX YTJICBOJOPOJOB, CIIMPTOB,
QJIBJICTUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3(UPOB, KHUPOB, HUTPOCOCTUHCHUH W aMHUHOB, aMHHOKHCIIOT, OCIJIKOB,
YIJIeBOAOB (MOHO-, IU- | MOJINCAXaPUJIOB), HIUTFOCTPUPOBATH TEHETHYECKYIO CBSI3b MEXKIY HUIMH YPaBHEHHSIMA COOTBETCTBYIOIINX XUMHUECKUX
pEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMUPOBAHHOCTh YMCHHS MOJATBEP)K/IaTh HA KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX
COGI[I/IHCHI/II\/JI OT KPaTHOCTHU U THUIIA KOBAJIEHTHOHU CBS3U ((5- nu TC-CBSI3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;
c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh MCTOYHUKHU YIIIEBOJOPOIHOTO ChIphsi (HE(PTh, MPUPOAHBIN Ta3, Yyroib), CIOCOOBI €ro
nepepaboTKU U MPAaKTUUECKOE IPUMEHEHHE ITPOIYKTOB M1epepabOTKH;

c(OPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHHI O €CTECTBEHHO-HAYYHBIX METOJIaX IMO3HAHMS — HAOJIOJICHUH, U3MEPCHUHU, MOJICIUPOBAHHH,
AKCIEPUMEHTE (PEaTbHOM U MBICIICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHHUS;

c(OPMHUPOBAHHOCTh YMCHHS NPHUMEHSATh OCHOBHBIC OINEPAlMU MBICIUTEIBHOU JESITEIBbHOCTH — aHAIW3 M CHHTE3, CPaBHEHHUE, 000OIIEHHE,
CHCTEMaTH3AIIHIO, BHISBIICHHE IPUYMHHO-CJICIICTBCHHBIX CBSI3EH — JIJISl M3YYCHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;
Cq)OpMHpOBaHHOCTI) yMeHHfI: BBISIBIISITHL B3aMMOCBSI3b XMMHUYECKUX 3HAHUI C MOHATUSIMH U MMPpEACTABJICHUAMU APYIrUX €CTCCTBCHHO-HAYYHBIX
MPEIMETOB It 0oJiee OCO3HAHHOTO IOHMMAHHS CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHUpPA, HCIIOJIB30BaTh CHCTEMHBIC 3HAHUS II0
0pFaHPI‘{€CKOI>'I XUMHUHN HJIA 00BsACHEHUS U IMPOrHO3UPOBAHUA ﬂBHeHHfI, HMCIOIIUX €CTCCTBCHHO-HAYYHYIO IPUPOAY,

c(OpMUPOBAHHOCTh YMEHHUM: MPOBOJUTH PACUYETHI MO XUMHUYECKUM (QOpMysiaM M YpPaBHEHMSIM XUMHUYECKHX PEaKIUil C HCIIOJIb30BaHUEM
buznyeckux BeMUYUH (Macca, 00BEM Tra30B, KOIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: PacCUEThI MO
HAXO0XJICHUI0O XUMUYECKOU (OpMyJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKHX AJIEMEHTOB, MPOAYKTaM CrOpaHHs, MIIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHATH3UPOBATH M OIICHUBATH C MO3HMIIMNA IKOJIOTUYECKOW OE30MaCHOCTH MOCIEACTBHS OBITOBOM
U TIPOU3BOJICTBCHHOW JICSITEILHOCTH YEIIOBEKA, CBSA3AHHOW C TMepepaOOTKOW BEIIECTB, HMCIIONB30BATh IMOTYYCHHBIC 3HAHUS IS TPHHSITHS
rPaMOTHBIX pELIEHUN MPOOJIEM B CUTYAIUAX, CBSI3aHHBIX C XUMUEN;

c(OpMUPOBAHHOCTh YMEHMI: CAMOCTOATEIbHO IJIAHUPOBAaTh U TMPOBOJUTH XUMHUYECKUH 3KCHEPUMEHT (TOJIyueHUE U H3y4EHHE CBOMCTB
OpTraHU4YCCKUX BCIICCTB, KAYCCTBCHHBIC PCAKIHWMU YIJICBOAOPOAOB PA3JIMYHBIX KJIACCOB MW KHCIOPOACOACPIKAINHUX OPTraHUYCCKUX BEIICCTB,
pelIeHNEe SKCIEPUMEHTABHBIX 3a/lad IO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOEHUEM MpaBUI OE30MacHOTO OOpaIeHUs ¢
BelleCTBAaMH U J1a0OpaTOpHBIM 00O0pydOBaHHEM, (HOPMYIUPOBATH IEJb HCCIEAOBAaHUS, MPEACTABIATh B Pa3iIH4HON (Qopme pe3ylnbTaThl
AKCIIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:



v’ cobuoiaTh TpaBUiia SKOJOTHYECKU IIEIECO00PA3HOr0 TMOBEACHUS B OBITY M TPYIOBOM JEATEILHOCTH B IIEJAX COXPAHEHHUSI CBOETO 3I0POBbS,
OKpY Karollel MPUPOJHOI cpebl U TOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

v/ 0CO3HaBaTh OMACHOCTH TOKCHYECKOTO JICHCTBHS HA JKMBBIE OPTraHWU3MbI ONPEICIEHHBIX OPTaHUYECKUX BEIIECTB, MIOHUMAs CMBICI MOKA3aTels
ITAK;

v aHaJIM3MPOBATH IEJIECO0OPA3HOCTh MPUMEHEHHS OPraHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH M B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PHCK-
110J1b34;

v c(hOpMHUPOBAHHOCTH YMCHHI: OCYHIECTBIIATH I€JI€HANPABICHHBIA MOUCK XUMHYECKOM HH()OpPMAUK B Pa3IMYHBIX HCTOYHHMKAX (HAy4YHAS U
yueOHO-Hay4yHasi JUTepaTypa, CpeiAcTBa MaccoBoil wuHpopmanuu, WHTEpHET u Jpyrue), KPUTHUYECKH aHAIUUPOBAMb XUMHUYECKYIO
UHPOPMaLINIO, nepepabamuviéams €€ U UCNO01b308aMb B COOTBETCTBHUH C IMIOCTABIICHHON y4eOHOH 3a/1a4ei.

11 KJIACC

[TpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHu4eckasi XuMus» OTPaaroT:

v c(hOPMHUPOBAHHOCTD TPECTABICHHUI: O MaTepUaJbHOM €IMHCTBE MHpPaA, 3aKOHOMEPHOCTSX M MO3HABAEMOCTH SIBJIICHUN HPHPOIBI, O MECTE H
3HaYCHUH XUMHH B CHCTEME €CTECTBEHHBIX HayK W €€ pojid B 00ECIEYEHHH YCTOWYHMBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM IKOJIOTHUECKOM,
OHEPTeTUYECKOW ¥ THIIEBONH OE30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpUAIOB, HOBBIX HCTOYHHKOB OSHEPIHH, B
o0ecreueHny palMoOHaIbHOTO IPUPOAOIOIB30BaHus, B ((OPMUPOBAHUM MUPOBO33PEHHUS M OOIIEH KyJIbTYpbl UYEIOBEKA, a TAKKE dKOJIOTMUYECKH
000CHOBAHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpenie;

v/ BIaJeHHE CHCTEMOW XUMHYECCKUX 3HAHMM, KOTOpas BKJIIOYACT: OCHOBOIOJIATAIOININE MOHATHS — XMUMHYECKHH JJIEMEHT, aTOM, SIIPO aroMa,
U30TOIIbI, JJIEKTPOHHAsE 000JI0UKa aToMa, S-, P-, d-aTOMHbBIE OpOUTAIH, OCHOBHOE M BO30YKAEHHOE COCTOSHUS aTOMa, THOPHIM3AIHsT AaTOMHBIX
opOuTanel, HMOH, MOJIEKYJIa, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHCICHMS, XUMHUEcKass CBA3b (KOBAJEHTHas, HOHHafi,
MeTaJuIn4YecKas, BOJOPOJIHAs ), KpUCTANIMYECKash pelIéTka, XMMUYEeCKas peakiysi, pacTBOP, JEKTPOJIUTHI, HEIJEKTPOIUTHI, SJTEKTPOIUTHYECKAS
JUCCOLIMAIUs, CTENEHb IUCCOLMAIMU, BOJOPOJHBIM IOKa3aTeilb, OKHCIUTENb, BOCCTAHOBUTENb, TEIUIOBOM 3(PPEeKT XMMHUYECKOW peakiuw,
CKOPOCTh XMMMUYECKON pPEaKIMH, XUMUYECKOE PAaBHOBECHE; TEOPHUH M 3aKOHBI (T€OpUs 3JEKTPOIUTHUECKON AMCCOLUAINH, MEPUOTUYECKHI
3akoH /.M. MenneneeBa, 3aKk0H COXpaHEHMSI MACCHI BELIECTB, 3aKOH COXPAHEHUs U MPEBPALCHUS YHEPTUN IIPU XUMUYECKHUX PEAKIUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUHU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE MOHUMAHMS MPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBICHHI; COBPEMEHHBIE MPEICTABICHNs O CTPOCHUH BEIIECTBA HA
aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HaJMOJIEKYISIPHOM YPOBHSX; IIPEICTABICHUS O MEXAaHU3MAaX XUMUYECKUX PEaKLU, TEPMOJIUHAMUIECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHHs, O XUMHMYECKOM paBHOBECHH, PACTBOpaxX M JAMUCHEPCHBIX cHUCTeMaX; (aKTOJIOTMYECKHe
CBEJICHUS O CBOICTBax, cOCTaBe, MOJTYYEHUH M 0€30MacCHOM HCIOJIb30BAHMM BAKHEWIIMX HEOPraHMYECKUX BELIECTB B OBITY W MPAKTUYECKOMH
JeSITeIbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX MPUHIUIAX XUMHUYECKOTO MTPOU3BO/ICTBA;



c(OPMHPOBAHHOCTh YMEHUN . BBIABISATH XapaKTEPHbIC PU3HAKU MOHATHUH, YCMAHA61u6ams UX B3aUMOCBSI3b, UCHOIb3068aMb COOTBETCTBYIOIINE
IOHSTHS IIPH ONIMCAHUH HEOPraHMYECKHUX BELIECTB U UX NIPEBPALLECHUM;

c(OPMHUPOBAHHOCTb YMEHHS UCIOIb30BATH XUMHUECKYIO CUMBOJIMKY JJIsl COCTaBI€HUs (OPMYIT BELIECTB U YPAaBHEHUH XUMHUYECKUX PEAKLUH,
cucreMarnueckyro HoMeHkIaTypy (IUPAC) u TpuBrasibHbIC Ha3BaHUS OTACIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHMS ONPEIEIIATh BaJICHTHOCTh U CTEIIEHb OKUCIEHUS XMMHUYECKUX 3JEMEHTOB B COCIUHEHUAX, BUJ XUMUUYECKON CBSI3U
(KoBaJIeHTHas1, HIOHHAs!, METAJNINYECKAsi, BOJOPO/IHAs ), TUIl KPUCTAIIIMYECKON PEMIETKM KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA XMMHUYECKOH CBS3M M THIA KPUCTALIMYECKOW PEIIETKH,
OOMEHHBII U JOHOPHO-AKIEITOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUI: KIIaCCH(PHUINPOBATH: HEOPTAaHUYECKHIE BEUIECTBA 110 UX COCTABY, XUMHYECKUE PEAKIIH 110 Pa3IMIHBIM IPU3HAKAM
(uMCIy M COCTaBy pearupyrolluxX BELIECTB, TEINIOBOMY 3((}eKTy peakluH, W3MEHEHHMIO CTEHNeHEW OKHUCIEHHs 3JEMEHTOB, 00paTUMOCTH,
YYacTHIO KaTaju3aTropa U JpYIrue); CaMOCTOSTEIbHO 6b10upams OCHOBAHUS M KPUTEPUU JJs KJIAacCU(PHUKAIMKU H3y4yaeMbIX BELIECTB U
XUMHUYECKHUX PEAKIIU;

c(OpPMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICH Nepuoanyeckoro 3akona /.M. MenzeneeBa u JeMOHCTPUPOBATh €0 CUCTEMATH3UPYIOILYIO,
OOBSICHATENBHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OpMUPOBAHHOCTh YMEHUI: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOEHHWE aTOMOB M HOHOB XMMMYECKUX D3JIEMEHTOB IE€PBOrO—YETBEPTOIO
nepuonoB [lepuoanueckoit cucremsl [I.1. Menaeneesa, HCIIOIb3Ys MOHATUS «IHEPIETUYECKUE YPOBHUY, «IHEPTrEeTUYECKUE ITOLYPOBHIY, «S-, P-
, d-aToMHBIE OpOUTAIIY», «OCHOBHOE M BO30YKIEHHOE YHEPIreTUYECCKUE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUYECKHMX JIEMEHTOB M MX COEIMHEHUH 1o nepuojam u rpynmnam [lepuoanueckoii cucremsl /I.M1. Menzaeneesa, BaJleHTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEILIECTB PAa3IMYHBIX KIACCOB, NOOMBEPIHCOaAms
CYLIECTBOBAHME TIE€HETHUYECKOM CBA3M MEXJYy HEOPraHWYECKMMHU BEUIECTBAMM C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIHMX XHMHYECKUX
pEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHS PACKPbIBAaTh CYIIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABIECHUS 3JIEKTPOHHOTO
OanaHca ATUX peaklUii; peakluii HOHHOro oOMeHa MyTEéM COCTaBJIEHMSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakuil THAPOIN3a;
peaxiuil KomriekcooOpa3oBaHus (Ha IpUMepe TUAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUSA);

c(OpMHUPOBAHHOCTh YMEHUS OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX pEaKUUi C y4€TOM HX SHEPreTHYEeCKHX XapaKTEepHUCTUK,
XapakTep M3MEHEHHs] CKOPOCTH XMMHUYECKOM peakIMi B 3aBUCHMOCTH OT Pa3iIMUYHBIX (PaKTOPOB, a TAKKE XapaKTep CMELICHUS XUMHUYECKOTO
paBHOBECHSI 11OJ1 BIMSIHUEM BHEUTHUX Bo3jeicTBuil (mpunuun Jle [larense);



c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKHE PEAKIMHU, JISKAIIWE B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHsS CEpHOW KHUCIIOTHI,
aMMMaka, oOIIMe HayyHble MPUHIMIBI XUMHUYECKUX IPOU3BOACTB; LEJIECOO0PAa3HOCTh IPUMEHEHHMs HEOPraHWYEeCKUX BEIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAZICHU CHCTEMOM 3HAHMH O METOJaX HAy4YHOrO IO3HAHUA SIBIEHUM HOpuUpoabl — HaOIIOIEHHE, H3MEpeHHe,
MOJICJIUPOBAHKE, SKCIEPUMEHT (peajibHbIi U MBICICHHBIN), UCIONb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUs NPUMEHATh TH 3HAHUA IIPU
HKCIEPUMEHTAIBHOM HCCIIEJJOBAHUU BEIIECTB M JUIS OOBSCHEHHS XHMHUYECKHX SBJICHUH, MMEIOUIMX MECTO B TNPHUPOJE, MPAKTUUYECKOH
JIESITEIIbBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HY;

c(OPMHPOBAHHOCTh YMEHHSI BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUN C MOHATHSAMU M TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX
peIMeTOB JUIsl 00JIee OCO3HAHHOTO IIOHMMAHUS MaTepUaAIbHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCT YMEHMsI IPOBOJIUTH PACUETHI: C MCIOJIb30BAHHWEM IOHATUH «MaccoBasl J0Js BELIECTBA B PACTBOpPE» M «MOJIApHAs
KOHIIGHTpPALUA»; MacChl BELIECTBA MM 00bEMa rasza Mo M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJAHOIO U3 YYaCTBYIOLIUX B
pPEaKIMU BEIIECTB; TEIIOBOro 3(pdeKTa peakiyu; 3HaYeHUs: BOAOPOAHOIO MOKa3aTelisl paCTBOPOB KUCIOT U IIEJI04Yel ¢ M3BECTHOM CTENEHbIO
JMCCOMalUU; Macchl (00bEMA, KOJMUYECTBA BEIIECTBA) NPOAYKTa PEAKLMH, €CIM OJHO M3 HCXOJAHBIX BELIECTB JaHO B BHJE pPacTBOpa C
OTpeIeIEHHOW MacCOBOM J0JIel paCTBOPEHHOTO BELIECTBA WIIM JaHO B M30BITKE (MMEET MPUMECH); TOITH BBIXO/Ia IPOAYKTA PEAKIINK; 00BEMHBIX
OTHOIIICHUH I'a30B;

c(OpMUPOBAHHOCTh YMEHUI: CAaMOCTOSTENBHO IIJIAHUPOBATh U MPOBOJUTh XUMUYECKUIN SKCIIEPUMEHT (IIPOBEIEHUE PEAKIUil HOHHOTO 0OMEHa,
MOJTBEPXK/IEHUE KAaueCTBEHHOI0 COCTaBa HEOPraHMYECKHX BEIIECTB, ONPEACNICHUE CPEAbl PAaCTBOPOB BEIIECTB C MOMOILIBIO HWHIUKATOPOB,
U3y4eHHE BIUSHMS Pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOM peakiny, pelieHrne SKCIepHUMEHTAIbHBIX 3a/1a4 10 TeMaM «MeTauibs»y U
«Hemeramibl») ¢ cobmoeHreM MpaBuil O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBAMM U JIAOOpaTOpPHBIM 000pYAOBaHHEM, (OPMYIHPOBAThH LIEJb
UCCIIEIOBaHMS, Npeocmasiaims B pa3InuHON (popMe pe3ybTaThl SIKCIEPUMEHTA, AHAIU3UPO8AMb U OLIEHUBATh UX JOCTOBEPHOCTD;
c(OpMHPOBAHHOCTh yYMEHUIl: cOOMIONaTh MpaBHJia IOJB30BAHUS XUMHUYECKOW MOCYIOoM M j1abopaTopHbIM 00OpyIOBaHHEM, OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBUM C UHCTPYKUUSMHU I10 BBINOJHEHHIO JAa0OPATOPHBIX XWMUYECKUX OIBITOB, 3KOJOTHYECKH II€JIeCO00pa3HOro
MOBE/IEHNS B OBITY U TPYAOBOH NEATENbHOCTH B IIENIAX COXPAaHEHUS CBOETO 3/I0pPOBbs, OKPYXKAIOIIEH MPUPOAHON Cpelapl U JAOCTHXKEHUS €€
YCTOMYMBOTO Pa3BUTHUS, OCO3HABAMb OMACHOCTb TOKCUYECKOTO JIEHCTBUS HA KHUBBIE OPTaHU3MBbI ONpEAENEHHBIX HEOPTaHWYECKUX BEIECTB,
noHumasi cMbica nokaszarens [TJIK;

c(OpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIAThH LIE€JICHANPABICHHBIH MOMCK XUMHYECKOM HMH(OpMalMM B pa3iMYHBIX MCTOYHUKAX (Hay4yHas U
yuyeOHO-Hay4yHasl JHUTepaTypa, CpeicTBa MaccoBo wuH(opmanuu, MHTepHET W Jpyrue), KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(OpMalrio, epepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C ITOCTABICHHOHN yueOHOI 3a1auei.



COJEPXAHUE OBYUYEHUA

10 KUIACC
TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpenmer u 3Hau€HNE OPraHUYECKON XUMUHM, IPEACTABICHUE O MHOI000Pa3HH OPraHNYECKUX COEIMHEHUH.

DJNEeKTPOHHOE CTPOCHHE aroMa YIJepoja: OCHOBHOE M BO30YXAEHHOE COCTOSHUA. BalleHTHBIE BO3MOXKHOCTH aToMa YIIIEpoja.
XUMHUYECKas CBA3b B OPTaHUYECKUX COCAMHEHUSX. THIbl THOpUAN3AalMY aTOMHBIX OpOUTael yriepoaa. MexaHnu3mbl 00pa3oBaHusl KOBaJCHTHOU
cBsi3U (OOMEHHBIM U TOHOPHO-AKIENTOPHBIN). THUIBI IepeKphIBaHUs aTOMHBIX OpOuTaneil, 6- u m-cBsi3u. OauHapHasi, ABOHHAs U TPOHHAs CBS3b.
Crioco0bI pa3pbiBa CBsI3€i B MOJIEKYyJIaX OpraHU4ecKuX BeulecTB. [loHsaTHE 0 CBOOOIHOM paauKanie, Hykieopuiie u anekTpodure.

Teopus ctpoenus opranuueckux coequHeHnii A.M. bytiepoBa U cOBpeMeHHBIE NIPEACTABIECHUS O CTPYKTYpPE MOJIEKYI. 3HAaUEHHE TEOPUHU
CTPOEHHUSI OpPraHUYECKUX COeAMHEHHH. MosekylspHble U CTPYKTypHbIe (Gopmyinbl. CTpyKTypHbIE (DOpPMYIBI Pa3IMYHBIX BHJIOB: pa3BEpHYyTas,
COKpalléHHasl, ckeneTHas. M3omepusa. Bunasl usomepun: cTpyKTypHasi, IPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE 3P (HEKThl B MOJEKYyIaX OpraHMYeCKHX
coeuHEHUH (MHIYKTUBHBIA U ME30MEPHBIN 2 (HEKThI).

[IpencraBnenne o kiaccuduranuu opranndecknx pemiectB. [lonstue o ¢ynkponansHoN rpynme. ['omonorus. ['oMmonorndeckue psizibl.
Cucrematnueckast HomeHkIaTypa oprannueckux coequneHuii (IUPAC) u tpuBranbHble Ha3BaHUS OTJIEIbHBIX NIPEACTABUTENEH.

OcoOeHHOCTH U KJIaccuPUKaALUs OpraHuyecKuX peakiuuil. OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIMY B OPTaHUYECKON XUMUU.

JKCIepUMEHTAJIbHbIE MeTO/IbI H3y4YeHHUs BellleCTB M UX NpeBpalleHuii

O3HakomiieHHEe ¢ 00pa3liaMM OpraHMYeCKHX BEIIECTB U MaTepHajaMH Ha UX OCHOBE, OIBITHI 110 MPEBPAILLICHUIO OPraHMYECKUX BELIECTB MPHU
HarpeBaHuu (IU1aBjeHHE, OOYTIIMBAaHUE U TOPEHHE), KOHCTPYHPOBAHUE MOIETIeH MOJIEKYJ OPraHMUECKUX BEIIECTB.
Yraesoaopoanl

Ankanbl. ['omonorndyeckuii psj ankaHoB, oOmas ¢Gopmyna, HOMEHKJIATypa M H30MepHs. DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ aJIKaHOB, SP° -THOPHM3AINS aTOMHBIX OpOHTaneil yrmeposaa, o-cBsa3b. KoHpopmepsl. du3ndeckne CBOHCTBA ANKAHOB. XMMHYECKHE
CBOMCTBA QJIKAaHOB: PEAaKUUW 3aMELICHUS, M30MEpPHU3aLUH, JIETHAPUPOBAHUSA, LMKIW3ALHMHA, MUPOJIU3a, KpPeKuHra, ropeHud. lIpencrasieHune o
MEXaHMU3ME peakluil paJuKaabHOro 3amenieHus. Haxoxaenue B npuposae. CrnocoObl MOTy4eHHs] U IPUMEHEHNE aIKaHOB.

[Muknoankanel. OOmiast ¢popMyna, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH CTPOEHHSI M XMMUYECKUX CBOWCTB MajblX (LMKJIOMpPOMaH,
UKJI00yTaH) U OOBIYHBIX (IIMKJIONEHTaH, HUKJIOreKCaH) [UKJIoanKkaHoB. CriocoObl MoTyuyeH s 1 IPUMEHEHNE IIMKIIOATKAHOB.

Anxensl. ['omonoruyeckuii psaj ankeHoB, oOmas (GopMmynna, HOMEHKIATypa. DJEKTPOHHOE W IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
alIKEHOB, Sp? -THOPHAM3AIUs aTOMHBIX opOuTaneil yriepona, 6- u m-cBsa3u. CTpyKTypHas U reoMeTpuueckas (Luc-TpaHc-) usomepus. Ousndeckue
CBOICTBAa aJIKEHOB. XMMHUYECKHE CBOWCTBA: PEAKLUU NPHUCOEAMHEHHUS, 3aMEUICHMS B O-IIOJOKEHUE IPHU JIBOMHOW CBS3HM, MOJIMMEPU3ALMU U



okucnenus. [IpencraBneHre o MexaHM3MeE peakiuH 3IeKTpoduiabHOro npucoeauHenus. IlpaBuno MapkoBHukoBa. KadecTBeHHbIE peakIu Ha
JBOMHYIO CBsA3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccuduxanus ankanueHoB (conpspKEHHbIC, N30JIMPOBAHHbBIE, KyMYJIHpOBaHHbIE). OCOOEHHOCTH 3JEKTPOHHOTO CTPOSHUS U
XUMHYECKHX CBOWCTB COMNpPSDKEHHBIX AueHoB, 1,2- u 1,4-mpucoegunenue. [loaummepusanus conpspk€HHbIX aueHOB. CrocoObl MONydyeHUs H
MIPUMEHEHUE aJIKaIUEHOB.

ANKUHBL. ['OMOJIIOTHYECKUN DSl ANKHHOB, o0mas ¢Gopmyina, HOMEHKIATypa U M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI aJKWHOB, Sp-THOpPHIM3AlMs ATOMHBIX opOuTanedt yrimepoma. Pusnyeckue CBOWCTBA AJIKMHOB. XUMHUYECKHE CBONCTBA: peaKIuu
IIPUCOCIMHEHMS, IMMEPU3AUUU U TPUMEPHU3ALMH, OKHUCIECHUs. KuCIOTHBIE CBOMCTBA QIKMHOB, HMMEIOIIUX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBenHble peakiuy Ha TpOHHYIO CBs3b. CIIOCOOBI MOJTy4YE€HNS U IPUMEHEHUE aJIKUHOB.

Apomartuyeckue yriaeBoaopois! (apeHsl). ['oMonorunueckuid psn apeHoB, obOmias Gopmyina, HOMEHKIATypa U U30MepHs. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH3ona. [IpaBuiio apoMaTHYHOCTH, MPUMEPHl aPOMATHYECKHX coelnHeHud. DHu3ndeckue CBOMCTBA
apeHoB. XMMHUYECKUE CBOICTBA OEH30JIa U €ro TOMOJIOTOB: PEAKIMH 3aMelIeHHUs B OEH30JIbHOM KOJBIE U YIJIEBOJOPOAHOM pajauKalle, PeaKiuu
MPUCOEANHEHUS, OKHCIIEHuE romojoroB OeH3ona. lIpencrtaBieHue o MexaHu3Me peakuui 3jekTpoduiabHOro 3amenienus. [IpencraBienue 00
OpPUEHTHUPYIOIIEM JIEUCTBUU 3aMECTUTENIEN B OEH30JIbHOM KOJIbIIE Ha IPUMEPE AJIKMIIbHBIX PaJMKaJIOB, KAPOOKCUIbHON, THAPOKCUIIBHON, aMUHO- U
HUTPOTPYIIIBI, aTOMOB TraioreHoB. OCOOCHHOCTH XMMUYECKUX CBOMCTB ctuposia. [lomumepusanus ctuposna. CriocoObl MOTy4YeHUsT M IPUMEHEHHE
apOMAaTHYECKUX YIJIEBOJOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHBIE Ta3bl. HedTh 1 €€ npoucxoxaeHue. KaMeHHbIN yronb U IpoAyKThl ero nepepadotku. CrocoOsl
nepepaboTKH He(TU: TMeperoHka, KPEeKMHI (TepMHUYECKUH, KaTaauTudeckuit), pudopmuur, nuponus. IlpoaykTtsl nepepaboTku HepTH, HX
IPUMEHEHHE B POMBIIUIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXAY Pa3IUYHBIMU KJIACCAMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOECHHUE TaJIOI€HIIPOM3BOJIHBIX YIJIEBOAOPOAOB. Peakiuu 3aMenieHMsi rajioreHa Ha THAPOKCOTPYIILY, HUTPOTPYIILY,
[UAaHOTPYyIIy, aMUHOTpynny. J[efcTBHE HAa TAIOreHIPOU3BOIHBIE BOJHOIO M CIIMPTOBOTO pacTBopa WENoYn. B3anMoaeincTBre AUraJoreHalKaHoB
C MarHueM U HMHKoM. [ToHSTHE 0 METaNIoOpraHNYeCcCKUuX COeAMHEHMSIX. Vcnoab30BaHue raqoreHnponu3BOJHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHNYECKHUX BEIIECTB.

JKCNePUMEHTAIbHbIE METOAbl H3yYEHHS BELIECTB U UX NPpeBpallleHH

W3ydyeHrne ¢u3nyecKux CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), KAueCTBEHHBIX peaKUUW YIIEeBOJAOPOJOB pPAa3IMYHBIX KJIACCOB
(obeciBeunBaHue OPOMHOM MM MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajlus, B3aMMOJEHCTBHE alleTWJIEHA ¢ aMMHMA4YHBIM PacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapy>KEHHE YIJepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHE STHJIEHA U HU3YYE€HHE €ro CBOMCTB,
o3HakoMyIeHHe ¢ kosuteknusamu «Hedte» u «Yromby, ¢ oOpasnamMu miactMace, KaydyKoB M pe3UHBI, MOJIETUPOBAaHHE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOr€HIIPOU3BOAHBIX YIIIEBOJLOPOIOB.



Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

IIpenenpHble ogHOaTOMHbIE cUpThl. CTpoeHHE MOJIEKYJ (Ha MpUMepe MeTaHoja M 3TaHoija). ['oMmonorudeckuit psn, oduas gopmyna,
U30MEepHsl, HOMEHKJIaTypa U kiaccudukanusa. Ousnueckue cBoicTBa NpeaeabHbIX 0JHOATOMHBIX CIIMPTOB. BOIOpOIHBIE CBA3M MEX]y MOJIEKYJIaMU
cnupToB. XMMHUYECKHE CBOWCTBA: PEAKIMM 3aMEILEHMs], AETHIpaTalii, OKHCICHHs, B3aUMOJEHCTBUE C OPraHMYECKUMH U HEOpraHMYECKHUMU
kucinotamu. KauecTBeHHast peaklus Ha OJHOATOMHbIE CIUPTHI. J[efiCTBHE 3TaHOJa M METaHoJa Ha OpraHu3M yesoBeka. CrocoObl MONydeHHs U
IPUMEHEHNE OJTHOATOMHBIX CIIMPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX U XUMHUUECKUX CBOWCTB.

MHOroaTOMHbIE CIIUPTHI — ITUJICHIJIMKO/Ib U MHLEpUH. PU3NUYECKHE U XUMUYECKHE CBOMCTBA: PEAKIIMU 3aMEIIEHNUs, B3aUMOJIEHCTBUE C
OpraHMYECKUMU M HEOPraHMYECKMMH KHUCIOTaMH, KauyeCTBEHHas PEaKlMs Ha MHOroaTOMHble cnupThl. [IpeacraBieHne o MeXaHU3ME peakuuit
HYyKJIeo(puIbHOT 0 3ameleHus. JlefictBue Ha opranu3m yenoseka. CriocoObl MosIyuyeHusl U IPUMEHEHHE MHOT0aTOMHBIX CITUPTOB.

®enou. CTpoeHne MOJIEKYIbl, B3aMMHOE BIUSHUE MIPOKCOTPYNIbl U OeH30bHOTO sapa. Pusndeckue cBoicTBa (Genosna. OcoOeHHOCTH
XUMHUYECKHX CBOWCTB (eHona. KadectBeHHble peakuuu Ha (eHos. TokcuunocTh ¢enona. CrocoObl MOMydeHHs W HpUMEHeHHe (eHoda.
denonpopManbaeruaHas CMOIA.

KapOoHumnbHbIE COEIUHEHHUS — albJETHAbl M KETOHBbL. OJEKTPOHHOE CTPOECHHE KapOOHWIBHOM Tpymmbl. ['oMosiornueckue psiibl
QIBJIETUAOB U KETOHOB, oOmast gopmyia, u3oMepus U HOMEHKJIarypa. DU3MUECKue CBOMCTBA ajbJErHI0B U KETOHOB. XMMHUYECKHE CBOWCTBA
QIBJETUAOB M KETOHOB: PEaKIHMH MpucoequHeHus. llpeacraBienne o MexaHU3Me peaknuii HykieoduiapbHOro npucoeauHeHus. OKHCICHHE
aJbJIETU/I0B, KAUECTBEHHbIE peakuy Ha ajnpaerubl. CriocoObl MOMyuyeHus: U MPUMEHEHHUE abJAEeTU0B U KETOHOB.

OHOOCHOBHBIE NpeJieNbHbIe KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOSHHSI MOJIEKYJl KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMEHKIATypa.
@dusnueckue CBOWCTBA OJHOOCHOBHBIX TNpEAETIbHBIX KapOOHOBBIX KHCIOT. BoIopojHBIE CBA3M MeXAy MOJEeKyJaMH KapOOHOBBIX KHCIOT.
XUMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA, PEAaKLUs dTepUUKALMH, PeaKIUH C YYaCTHEM YIJIEBOJOPOJHOrO paaukaga. OcoOEHHOCTH CBOICTB
MypaBbHHOHN KUCIOTHL. [ToHATHE O TPOM3BOIHBIX KAPOOHOBBIX KHUCIOT — CJIOXKHBIX 3(Upax, aHTUAPHUIAX, FAIOT€HAaHTHAPHIAX, aMUaxX, HUTPUIIaX.
MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB HEMPEIENbHBIX M apOMATUYECKUX KApOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCIIOT,
TUIPOKCUKApOOHOBBIX KHCIOT. IlpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT: CTE€apUHOBAs, MaJbMUTHHOBAs, OJEHMHOBAs, JIMHOJIEBAs,
JMHOJIEHOBAs KUCIOThI. CrIocOObI OTyYEHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upbl. 'omonoruaeckuit psi, oomast popMysna, H3oMepHs 1 HOMEHKIaTypa. Pu3ndeckue 1 XMMUYECKHE CBOMCTBA: TUIPOIIU3 B
KHUCJION M IIEJIOYHOM cpejie.

XKupsl. Ctpoenue, ¢puznyeckre 1 XUMUYECKHUE CBOIMCTBA JKUPOB: TUAPOJIU3 B KUCION U 1IeouHON cpeie. OCOOEHHOCTH CBOWCTB KHUPOB,
COZIepIKAIMX OCTATKU HENPENENbHBIX )KUPHBIX KUCIOT. JKUphl B pupoae. MpUTa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT, HX MOIOLIEE JICHCTBUE.
[TonsiTue o cuHTeTHYecKUX Morolmx cpenctrax (CMC).

OOm1as xapakTepucThka yriaeBoaoB. Kimaccudukarys yrieBogaoB (MOHO-, TU- U TIOJIUCAXAPHIBI).



MoHocaxapuabl: TII0K03a, (pyKTO3a, Tanakro3a, pudo3a, ne3okcuprndo3a. duzndeckrue cBOMCTBAa U HaXOXKAECHUE B mpupoae. PoTocuHTes.
Ontuueckast mzomepus. KonpuaTo-nienHas TayToOMepHsi Ha MPUMEPE MOJEKYJbl TIIOKO3bl, MPOEKIUU Xeyopca, o- U [-aHOMEephl TIHOKO3BI.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIMH C YyYACTHEM CHUPTOBBIX U allbJETUIHON TPYII, CIUPTOBOE U MOJIOYHOKHCTIOE OpokeHue. [Ipumenenue
[JIIOKO3bI, €€ 3HaueHHe B JKU3HEAEATEIbHOCTHM opranusma. Jlucaxapuibl: caxapo3a, MalbTo3a U JakTo3a. BoccraHaBiuBawoolmue U
HEBOCCTaHaBIUBAIOLINE nucaxapuibl. [ uaponus nucaxapuaos. Haxoxaenue B mpupojie U IpuMeHEeHHeE.

[Monmucaxapuapl: KpaxMai, IIIMKOTeH | 1ejuttoiio3a. CTpoeHne MakpoOMOJIeKyJl KpaxMaia, IIMKOTeHa U IeJUTI0NI03bl. DU3nYecKue CBOMCTBa
KpaxMalia U LEJUTIOJI03bl. XMMHUYECKHE CBOWCTBA Kpaxmalla: THIPOJIM3, KauyeCTBEHHAs PEakUus C MOJOM. XMMHUYECKHE CBOWCTBA IIEIUTIONO3BI:
THJIPOJIN3, TToTy4deHue 3¢pupoB nemntono3sl. [lonsaTre 00 MCKYyCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBINA MIENK).

JKCcIepuMeHTAIbHbIEe MeTOAbI H3y4YeHHsI BellleCTB U UX MpeBpalieHuit

PacTBOpUMOCTB pa3iMyYHBIX CHHPTOB B BOJE, B3aUMOJICHCTBUE STAaHOJA C HATPUEM, OKHCIICEHHE 3TUJIOBOTO CIIMPTAa B abJErH]l Ha PacKaléHHOU
MEIHOM MPOBOJIOKE, OKUCICHHUE STUIIOBOTO CIIUPTA TUXPOMATOM Kaliusi (BO3MOKHO HCIIOJIb30BaHNE BUIEOMATEPHAIIOB), KAUECTBEHHBIE PeaKIIMK Ha
anpAeTu bl (¢ ruapokcuaoM quammunacepeopa (1) u ruapoxcuaom meau (I1)), peakuumst rmunepuna ¢ rugpokcuaom meau (1), xumuueckune cBoCTBa
pacTBOpa YKCYCHOM KHUCIJIOTBI, B3aMMOJICHCTBHE pacTBopa TIOK03bl ¢ ruiapokcuaoM meau (II), B3ammopeiicTBue kpaxmana ¢ HOAOM, PEUICHHE
IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMaM «CupThl U peHonbl», «KapOoHoBbIe KUCIOTHI. CIIOKHBIE 3PUPBD.

A30TcoJepKalue OpraHnyecKue coeuHeHust

AMUHBI — OpraHu4yecKkre Mpou3BOHbIE aMmMuaka. Kiraccudukaius aMuHOB: anudaTuyecKiue U apoMaTudecKue; IIepBUYHbIC, BTOPUYHBIE U
Tpetuunble. CTpoeHHe MOJIeKyl, o0mas GopMmyna, H30Mepus, HOMEHKIIATypa U (HU3MUEcKue CBOICTBa. XHMMHUYECKOE CBOMCTBA amu(paTHUECKUX
aMHMHOB: OCHOBHBIE CBOMCTBA, aJIKWIMPOBAHUE, B3aUMO/IeHICTBHE IEPBUYHBIX aMUHOB C a30TUCTOM KHca0TONW. CONHM aJIKUIaMMOHUS.

AHWINH — NpeACTaBUTENh aMMHOB apoMatndeckoro psja. CtpoeHue aHwiInHa. B3auMmHOe BIMsHUE TPYNI aTOMOB B MOJIEKYJE€ aHWIMHA.
OCOo0eHHOCTH XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peaklinu Ha aHWIMH. CriocoObl MOTyYeHHUs U IPUMEHEHHe alu(paTHUECKUX aMUHOB.
[Tony4yeHne aHUIMHA U3 HUTPOOEH301a.

AwmuHOKHCTOTEL.. HomeHknmaTypa u m3omepusi. OTHeNnbHBIE TNPENCTABUTEIH 0O-aMUHOKHUCIOT: TJIHIMH, ajaHWH, (DeHWIaJaHuH, CEpHH,
[JIyTaMUHOBAasi KWCIIOTA, JIM3WH, [HUCTEHH. XHMHUYECKHE CBOWCTBA AMHHOKHCIOT KaK aM(OTEpHBIX OpPTraHWYECKHUX COCIMHECHUH, peaKIus
TIOJIMKOH/ICHCAITNH, 00pa30BaHMe MENTHIHON CBsI3U. bronorndyeckoe 3HaueHHEe aMHHOKUCIIOT. CHHTE3 M THIPOJIN3 IENTHIOB.

benku xak nmpupoxansie nonumepsl. [lepBuuHas, BTOpUYHAs U TPeTHYHAas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: T'MIPOIIU3,
JICHATypalys, KadyeCTBeHHbIe peaknuuu Ha Oenku. [loHsATHE 00 a30TCOAEpKANIMX TeTePOIUKIMYECKIX COeNuHeHHsX. [IMpuMuanHOBBIE W
ypUHOBBIE OCHOBaHHUs. HyKJI€eHMHOBBIE KUCIIOTHI: COCTaB, CTPOEHUE U OMOJIOrHYecKast pojb. JKCIepUMeHTAIbHbIe MeTOAbl H3y4YeHHs BellecTB U
HX NpeBpalleHui

PacTBOpeHue GenkoB B BOJE, IeHATypalusi OEIKOB MPHU HarpEeBaHUH, IIBETHBIE PEaKIMU Ha OEJIKH, pellleHHe 3KCIIePUMEHTAIBHBIX 33134 MO
TeMaM «A30TcoJiepKallie OpraHndecKre CoOeMHEeHUs» U «Pacno3HaBaHne OpraHMueCKUX COSTMHEHUIN.



BbicokomoiieKkyIsipHbIE COeIUHEHHUS
OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO, CTEIEeHb I0JIMMEpU3aliH,
cpeassisi MosekynsapHass macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COECJUHEHHUH — TMOJIMMEpHU3alus W IOJUKOHJCHCALUS.
[TonumepHbIe MaTepUabl.
[Tnactmaccel  (HONAMATHIIEH, — MOJUMPONWIECH,  MOJMBUHWIXJIOPUA,  MOJIUCTUPOJ,  MOJMMETHIMETAKpWIAT,  MOJUKapOOHATHI,
nonudTHIIeHTepedTanar). Y Tunusanus u nepepaboTka miIacTHKa.
OnacToMepbl: HaTypaJIbHbIN KaydyyK, CHHTETUYECKHE KaydyKH (OyTaJueHOBbIH, XJIOPOIIPEHOBBIH, H30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.
Bonokna: HarypanpHble (XJIONOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJOKHO), CUHTETHYECKUE (KAlpOH M JIaBCaH).
[Tomumeps! ciennanbHOTO Ha3HaYeHUs (Te(II0H, KEBIIap, SJEKTPOIPOBOISIINE TOJIMMEPHI, OMOpa3aracMble TIOJIUMEPHI).
JKCIepruMeHTAbHbIe MeTOAbI H3yYeHHs BelllecTB U UX NMpeBpaleHuii
O3HakomiieHHe ¢ 00pa3amMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyYyKOB, PELICHUE SKCIIEPUMEHTAIbHbIX 3a/]1a4 110 TeMe
«Pacno3HaBaHue mIacTMacc U BOJIOKOH.
Pacuérnble 3agaun
Haxoxnaenue momnekynspHOM (OpMyJbl OpPraHMYeCKOro COEIUHEHUS 10 MAacCOBBIM JIOJIIM JJIEMEHTOB, BXOJSILIUMX B €ro COCTaB,
HAXO0XJICHUE MOJICKYJISIPHON (hOPMYJIBI OPraHUIECKOTO COSAMHECHHS 10 Macce (00BEMY) MPOIYKTOB CrOpaHus, IO KOJUYECTBY BemiecTBa (Macce,
00bEMY) MPOIYKTOB PEAKIMHM W/WIM HMCXOIHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpHOW (POpPMyNBI OpPraHMYeCKOTO BEIIeCTBA Ha OCHOBE €ro
XUMHYECKHUX CBOMCTB MJIM CIIOCOOOB MOIYYEHHUSI, OIPEEIIEHUE JO0IH BbIX0/Ia MPOIYKTa PEAKIIUU OT TEOPETUYECKH BO3MOMXHOTO.
MexnpeaMeTHbie CBA3H
Peanunzanus MEXIpeIMETHBIX CBA3EH NMpU U3yYEeHUH OpraHuYeckod XuMuM B 10 Ki1acce ocylecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX
€CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHITHH, IPUHATHIX B OTJEIbHBIX IPEIMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.
OO111e ecTeCTBEHHO-HAYUHbIE TOHATHUS: SIBJICHUE, HAYYHBIH (aKT, TUIIOTe3a, TEOPHsl, 3aKOH, aHAJIU3, CHHTE3, Kiaccu(uKalus, Hab0JeHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.
QDu3zuka: MaTepusl, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHD, BELIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHUE
BelIeCcTBa, (PU3NUECKHE BETUUYUHBI, €TUHUIBI U3MEPEHMSI, CKOPOCTh, SJHEPT U, Macca.
buonozus: xnerka, opraHusM, 3KocucTteMa, Ouocdepa, MeTaboJIM3M, HACIEACTBEHHOCTh, aBTOTPO(MHBIN U TeTepoTpOo(HBIA TUII MUTAHMUS,
OpoxeHue, GOTOCUHTE3, IbIXaHue, OCIKH, YTIIEBO/bI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.
T'eoepaghus: none3Hble HCKOMaeMble, TOIUIMBO.
Texnonozus: MUILEBBIE MPOTYKThI, OCHOBBI PAllMOHAJIBLHOIO NMUTAHUs, MOIOILIUE CPEACTBA, MAaTEPUAIIBl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



11 KJIACC
Teopernuyeckne 0CHOBbI XUMHMHU

Atom. CocTaB aTOMHBIX siiep. XUMHYECKUM anemMeHT. M3oronbl. KopmyckyisspHOBOJIHOBOW Ayalin3M, ABOMCTBEHHAs MPUPOJIAa 3JIEKTPOHA.
CtpoeHue 3IeKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE UMCIIA. DHEPreTHYECKHWE YPOBHU U MOAYpOBHU. AToMHbIe opOuTanu. Knaccudukanus
XMMHYECKUX 3JIEMEHTOB (S-, P-, d-, f-amemenTs). Pacnpenenenue 371eKTPOHOB 1O aTOMHBIM OpPOUTAIISIM, MPUHIIUIT MUHUMYMa SHEPTUH, TPUHIIHIT
[Maynu, mpaBuno XyHna. DIEKTPOHHBIE KOH(QUTYpAIlMH aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO IMEPHOJOB B OCHOBHOM U BO30YXKIEHHOM
COCTOSTHUH, JICKTPOHHBIC KOHPUTYPAIIMHA HOHOB. DJICKTPOOTPUIIATEIILHOCTD.

Ilepuognueckuii 3axkoH u Ilepuoaunueckas cuctema xumudeckux snemeHToB J[.M. MenneneeBa. CBs3b NEPUOJUMYECKOrO 3aKOHA U
[Teprnoanueckoil CUCTEMBI XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX
3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMIaM U MeproiaM. 3HadeHue nepuoandeckoro 3akona J[.M. Menneneesa.

XuMuyeckasi CBA3b. BHUIBI XMMUYECKOW CBSI3U: KOBAJIGHTHAs, MOHHAsA, MeTaindyeckas. MexaHu3mbl 00pa30BaHUSI KOBAJCHTHOW CBSI3U:
OOMEHHBIM U OHOPHO-aKUENTOPHBIA. DHEprusl U AnuHa cBA3U. [lonsgpHOCTH, HANIPaBICHHOCTh U HACHIIIAEMOCTh KOBaJCHTHOW cBs3u. KparHbie
cBs3u. BogopoaHas cBsizb. MeXMONIEKYISIPHBIE B3aUMOACHCTBUS.

BanieHTHOCTh M BaJIeHTHBIE BO3MOXHOCTU aTOMOB. ['mOpuau3anusi aroMHbIX opOuTaneil. CBsi3b 3JIEKTPOHHOU CTPYKTYPhI MOJIEKYJ C HUX
FEOMETPUUYECKUM CTPOEHHEM (Ha TPUMEPE COSAMHEHUMN AIEMEHTOB BTOPOTO NIEPHO/IA).

[IpencraBieHre 0 KOMIUIEKCHBIX coenuHeHUsX. COcTaB KOMIUIGKCHOTO HMOHA: KOMILIEKCOOOpa3oBareib, JHraHibl. KoopauHAIMOHHOE
yucio. Homenkiatypa KOMIUIEKCHBIX COeMHEHUH. 3HaUYeHNEe KOMIUIEKCHBIX coeTMHeHM . [IoHsITHE 0 KOOPIMHAIIMOHHON XUMHH.

BemecTBa MOJIEKYIIPHOTO U HEMOJEKYISAPHOTO CTPOCHUA. THITBI KPHUCTATUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOICTBA BEIIECTB.

[TonsTre o aucnepcHbIX cucTeMmax. VicTuHHbIe pacTBOpHL. [IpeacTaBienne o KOUIOUAHBIX pacTBOpax. CocoObl BEIpaKEHUST KOHIIEHTPALIUN
pacTBOPOB: MaccoBasl JIOJIsl BEIIECTBA B pacTBOpPE, MOJSpHas KOHUEHTpaius. HacwlllleHHble M HEHACHIIIEHHBIE PacTBOPHI, PaCTBOPUMOCTD.
Kpucrannoruaparsr.

Knaccudukanuss 1 HOMEHKIATypa HEOPTraHWYECKHUX BEHISCTB. |pUBHAIIbHBIC HA3BaHUS OTIEIBHBIX MPEACTABUTENICH HEOPTraHUYECKUX
BEIIECTB.

Knaccudukanms XumMuueckux peakifii B HEOpraHU4eCKON U OpraHuYeCKOi XUMHH. 3aKOH COXPaHEHUsI MacChl BEIIIECTB; 3aKOH COXPAHECHHUS
Y TIPEBPAICHUS DHEPTUH TIPU XUMUYECKHUX peakiusax. TernoBbie 23G(eKThl XUMUUECKUX peakinid. TepMOXUMHYECKUE YPAaBHECHHS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCHUMOCTh OT pazIuyHbIX (akTopoB. ['OMOreHHbIE M TeTeporeHHble peakiuu. Karamms u
KaTaJn3aTophl.

OOpatumble U HEOOpaTUMBbIE peakIuh. XHUMHUYECKOe paBHOBecue. KoHcTaHTa XMMHUYECKOTO paBHOBecus. (DakTOpbl, BIUSIONIUE HA
MOJIOKEHNE XUMUYECKOTO PABHOBECHS: TEMIIEpATypa, JaBICHUE U KOHIIEHTPALIMH BEIIECTB, yyacTByomuX B peakuuu. [Ipuniun Jle [larense.



OnexTponuruueckas auccouuanus. CunbHble M cinadble 3mekTponauTsl. CreneHb auccouuanuu. MonHOe mnpousBeneHue Boabl. Cpena
BOJIHBIX PaCTBOPOB: KUCJIOTHAsI, HEUTpalibHas, menoyHas. Bogoponusiit mokaszarens (pH) pactBopa. ['uaponus coneit. Peakiiuu noHHOro oomMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHud. OKHUCIUTENb W BOCCTAHOBHUTENb. [Ipomecchl OKUCIEHUS U
BOCCTaHOBJIeHMsI. BaskHel e OKUCIUTENN U BOCCTAHOBUTEIN. MeTOo/1 2JIEKTPOHHOTO OaniaHca. DIEKTPOJIU3 PACTBOPOB U PACILIIaBOB BEILIECTB.
JKCNepPUMEHTAIbHbIE METOAbl U3y4YeHHS BELeCTB U UX NPeBpallleHH i

Pa3znoxxenne nepokcuia BOAOpPOJA B NPUCYTCTBUU KaTalIU3aTOpa, MOJENM KPUCTANIMYECKMX DPELIETOK, IMPOBEAEHUE pEeaKlUUuid HOHHOTO
oOMeHa, oTpeJieIeHue cpeibl paCTBOPOB C MMOMOIIBIO HHANKATOPOB, U3YUYEHUE BIMSHUS PAa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOH peakuu 1
[10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

Heopranuyeckas xumusi

[Tonoxxenne HemetamoB B Ilepuognueckoi cucteme xumuyeckux snemeHToB [[.J1. MenneneeBa U 0COOEHHOCTH CTPOEHUS UX aTOMOB.
Ou3nyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOINHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pochopa u yriepona).

Bomopon. [lonyuenue, ¢usznyeckue U XUMHUYECKHME CBOWCTBA: PEaKIMHU C METalllaMd M HEMETallllaMH, BOCCTAHOBUTEJIbHBIE CBONCTBA.
I'unpunsl. TOIUIMBHBIE 3JIEMEHTHI.

['anorensl. HaxoxnmeHwe B mpupoje, CrocoObl MONydeHHs, (PU3MYECKHe M XMMHUYECKHEe CBoicTBa. lamoreHoBozopozsl. Baxkneimme
KHCJIOPOICOIEpIKAIINE COCTUHEHHS TaIOreHOB. JJabopaTopHbIe U MPOMBINUIEHHBIE CITOCOOBI MOMYyYeHHS TaIOreHOB. [I[puMeHeHne raloreHoB 1 uxX
COCIMHEHU.

Kucnopon, o30H. JlaboparopHble M TPOMBIIIUIEHHBIE CIIOCOOBI TOyYeHUs Kucaopoaa. Pu3ndeckre 1 XUMUYECKUE CBOMCTBA U IPUMEH €HHE
KHCI0poa ¥ 030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnaenue B npupoje, cnocoObl MOIy4deHus, pusnueckue U xuMmuieckue cpoiictBa. CepoBonopon, cynbduasl. Oxeun cepsi(1V),
okcug cepbl(VI). CepHucTas 1 cepHast KUCIOTHI M UX cosid. OCOOEHHOCTH CBOMCTB CEpHON KUCIOTHI. [IpuMeHeHune cepbl U e€ coeTMHeHUH.

A3zoT. HaxoxieHue B mpupoJie, CriocoObl NOay4YeHus, U3n4ecKue 1 XUMUYecKue CBOWCTBa. AMMUaK, HUTpUAbl. OKcuapl a30Ta. A30TUCTas
Y a30THasl KUCJIOTHI U UX colii. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHL. [[puMeHeHune a3oTa u ero coeJuHeHU. A30THBIE YI00peHu .

®ochop. Haxoxnenue B npupoje, ciocoObl moyyueHus, pusndeckre u xumuueckue cporictBa. @ochunpt u pochun. Oxecunsl pocdopa,
dochopnas kuciora u e€ comu. MeradochopHas u nupodochopHas kuciaotsl, dochopuctas u GochopHoBarucTass KUciIoThl. [IpumeHeHune
docdopa u ero coenunenuii. DocpopHsie y1oOpeHUs.

VYrnepon, HaxoXkAeHHue B pupoze. AJTOTponHble MoauUKai. OU3nYecKue U XUMUYECKHUEe CBOMCTBA MPOCTHIX BEHIECTB, 00pPa30BaHHbBIX
yraepogoM. Oxeun yraepona(ll), okenn yrinepona(IV), yronpHast kuciaoTta U e€ coiau. AKTUBHPOBAHHBIM yroib, aacopouus. dymiepensl, rpadeH,
yTrJIepoHble HAaHOTPYOKH. [IprMeHeHre MPOCTHIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOJIOM, U €T0 COSIMHEHUH.

Kpemuuii. Haxoxnenue B npupojie, crnocoOsl nonydeHus, pusnueckue u xummueckue cpoiictsa. Oxcun kpemuus(IV), kpemHueBas Kuciora,
cuiukatsl. [IpuMenenune kpeMHus u ero coequHeHni. CTekI10, ero nojydeHue, BUIbI CTEKIIA.



[Tonoxxenne MmetaioB B llepuomnueckoil cucteMe XMMHYECKUX 3JeMEHTOB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JOYEK aTOMOB
MeTalsIoB. PacnipocTpaneHne XMMHUYECKUX 3JIEMEHTOB-METAUIOB B 3eMHOM Kope. O0mmue gusndeckue cBoiicTBa MetauioB. [I[pumeHeHre MeTamioB
B ObITY U TexHUKe. CIIaBbl METaJLIOB.

DNEKTPOXUMHUYECKUM P HampsbkeHud MetaiuioB. OOmue crnocoObl MONMY4YeHHsS METaUIoB: THIPOMETAJLTyprusi, MUPOMETaLTyprus,
anekTpomeTautyprus. [lonstue o koppo3uu MetainnoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

Oo6mas xapaktepuctuka MetawioB [A-rpynmnsl [lepuogudeckold CHCTEMBI XMMHUYECKHX JJEMEHTOB. HaTpuii W Kaluid: MOJydeHue,
duznYecKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M UX COCAMHCHHIA.

O6mas xapakrepuctuka metamioB [IA-rpynmsr [lepuogndeckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB. Marnvii m KajibIUi: MOJy4YeHUe,
bu3nYecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U X coeAnHeHUM. JKECTKOCTh BOBI M CITOCOOBI €€ YCTpaHEHUSI.

AnroMuHuil: monydyeHue, (QpU3MUYECKHEe MU XUMHUYECKHE CBONCTBA, MPUMEHEHHE MPOCTOrO BEIIecTBa U €ro coelauHeHui. AmdorepHbie
CBOMCTBA OKCHJIa U TUAPOKCH]IA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OO61mas xapakTepucTiKa MeTauioB modounsix noarpym (b-rpymnmn) [lepruoauyeckoii cucTeMbl XUMHUUYECKUX 3JIEMEHTOB.

Ouznyeckue U XMMHYECKHe CBOICTBa XxpoMa u ero coenuHeHuid. Oxcuapl u ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl u
JIUXPOMAThI, UX OKUCIUTEIbHBIE CBOMCTBA. [loydeHne u npuMeHeHue xpoma.

duznyeckue 1 XMMUYECKHE CBOMCTBA MapraHiia 1 ero coeninHeHuil. Baxxuelimmue coenunenns Mapranua(ll), mapranua(IV), mapranmna(VI) u
mapranua(VII). [lepmanranaT kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckrue U XMMHUYECKHE CBOMCTBA Jkefe3a u ero coenuHenunit. Oxcuasl, ruapokcuasl u conn xeneza(ll) u sxeneza(Ill). Ilonyuenue u
IIPUMEHEHHUE KeJe3a U €r0 CILIABOB.

Du3nyecKre 1 XMMUYECKUE CBOMCTBA MEIM U €€ coenuHeHn. [loyyenne u npuMeHeHre Meau U €€ COCAMHEHU .

[uuk: monydenue, GpuMUecKkre U XUMUYECKHE CBOWMCTBA. AM(DOTEpHbIE CBOWCTBA OKCHAA M THUAPOKCHIA IIMHKA, THIPOKCOKOMILIEKCHI
uuHKa. [I[puMeHeHne IMHKa U €ro COeqUHEHUN.
JKcnepuMeHTAIbHbIE MeTOAbI U3y4YeHHsl BeleCTB U UX MpeBpalieHui

N3yueHue oOpa3lioB HEMETAIOB, TOPEHUE cephl, Gocdopa, xene3a, MarHus B KUCIOpPOJE, U3YUeHHE KOJUIEKIUU «MeTauibl U CIUIaBbI»,
B3aUMO/ICCTBUE IIETOYHBIX U MIEIOYHO3EMETBHBIX METAJUIOB C BOJOW (BO3MOXHO HCIIOIH30BAHUE BUIEOMATEPHAIIOB), B3aUMOCHCTBUE ITUHKA U
JKeJle3a ¢ pacTBOpPAMHU KHUCIOT W IIEJIOYEH, KAYECTBEHHBIE PEAKIMM Ha HEOPraHWYECKHE aHHOHBI, KaTHOH BOJAOpPOJA M KAaTHOHBI METAJIOB,
B3aWMOJICUCTBUE THAPOKCUIOB QIIOMHUHMS M LHHKA C PAacTBOPAMH KHUCIOT W IWIEJOYEH, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJad IO TeMam
«["anorens», «Cepa u e€ coeMHEHUsD», «A30T 1 pochop 1 UX coennHeHus», «MeTabl TIaBHBIX MOATPYII», «MeTamibl TOOOYHBIX TOATPYIII.
XuMHUS U )KU3Hb

Ponp xumuu B oOecriedeHUN YCTOWYUBOTO pa3BUTHsS uderoBedecTBa. [IOHATHE O HayYHBIX METOAAaX MO3HAHUS W METOJOJIOTHH HAyYHOTO
uccienoBanus. HayuHbsle MPUHIMITBI OPraHU3allid XUMUYECKOTO MPOU3BOACTBA. [IpOMBINIUIEHHBIE CITOCOOBI TOMyUEHHUsT BAKHEHUIITUX BEUIECTB (Ha



npuMepe MPOU3BOJCTBA aMMHUAaKa, CEPHOW KHCIOTHI, MeTaHoia). [IpoMbIeHHbIe CIOCOOBI MOMYYCHHS METAJUIOB M CIUIABOB. XHWMHUYECKOE
3arpsi3HEHNE OKpYy»Karolel cpeabl u ero nocnenctsus. [Ipobnema nmepepabOTKU OTXOAO0B U MOOOYHBIX MPOAYKTOB. Ponb xumuu B oOecrieueHun
JHEpreTudeckoi 6e3omacHocTy. [IpUHIUIIBI «3eTEHON XUMUK.
XuMus ¥ 310poBbe denoBeka. JlekapcTBeHHble cpencTa. [IpaBuia ucnoab30BaHuUs JeKapCTBEHHBIX MpenaparoB. Posb XuMuu B pa3BUTHH

MEUIIMHBI.

X¥MUS TUTIHA: OCHOBHBIE KOMITOHEHTBI, IUINEBEIe 100aBKU. POk XuMuu B 00ecrieueHnH HIIEBOI 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumusi. [IpaBmiia 6€30MacHOTO HCIONB30BAHMS TMPENapaToB OBITOBOH XWMHUU B
MTOBCEIHEBHOW KU3HU.

XUMUS B CTPOUTEIIBCTBE: BAKHEHIIINE CTPOUTEIIBHBIC MaTepHaIIbI (IIEMEHT, OSTOH).

XuMus B celnbcKoM x03siiicTBe. OpraHnyeckrue U MUHEpaIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPACKHU, CTEKIIO, KepaMuKa. MaTepuanisl AJis 2JIeKTpOHUKU. HaHoTexHomoruu.
Pacuérnnle 3agaun

Pacuétel: maccel BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OO0ObEMY OJHOTO M3 Y4YacTBYIOIIUX B
peakIMu BEIIECTB, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJIIM OJHO M3 BEUIECTB MMEET IMpPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIISCTBA) MPOJIYKTA PEAKIMH, €CIM OJHO W3 BEIISCTB JaHO B BHJIE PacTBOpa C OMPEACIIEHHOW MacCOBOU JIOJIel pacTBOPEHHOTO
BEIIECTBA, MACCOBOM JOJIM ¥ MOJISIPHOW KOHIIEHTPAIIUU BEIIECTBA B PACTBOPE, JIOJIA BBIXO/A MPOYKTA PEAKIIUU OT TEOPETHISCKHA BO3ZMOKHOTO.
Me:xknpeamMeTHbie CBSI3H

Peanu3anus MeXnpeaAMETHBIX CBsI3€i IPU U3YUEHUH 00IIel U HeopraHuueckoil xumuu B 11 kitacce ocyIiecTBIsSETCS Yepe3 UCIIONIb30BaHHE
KaK OOIIHX €CTeCTBEHHO-HAYUYHBIX MOHITHMA, TaK U MOHATUH, IPUHATHIX B OTACIBHBIX MIPEeIMETaX eCTECTBEHHOHAYYHOTO IIUKIIA.

OOmme ecTeCTBEHHO-HAyYHBIE TOHATHUSA: SIBICHHE, HAy4dHbIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, KiacCHUUKalusi,
NEePUOANYHOCTD, HAOIIOIEHUE, U3MEPEHHUE, SKCTIEPUMEHT, MOJIENh, MOJIEIMPOBAHHUE.

®dusnka: MaTrepus, MHKPOMHUpP, MaKpPOMHUp, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HW30TOIBI, PAJUOAKTUBHOCTH, MOJIEKYJIa,
JHEPreTUYECKH YPOBEHb, BEIIECTBO, TENO, O00BEM, arperaTHOE COCTOSHHUE BEIIECTBA, WICATBHBIA Ta3, (U3WYCCKUE BEIHYWHBI, CIUHUIIBI
U3MEPEHHUS, CKOPOCTh, SJHEPTHSI, Macca.

buonorust: kireTka, opraHusM, 3KOcHcTeMa, Onocdepa, MeTabOIU3M, MAKPOU MHKPOIJIEMEHTHI, OCIIKH, JKUPBI, YIIIEBOBI, HYKJICHHOBBIC

KHCIIOTHI, (PepMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U IMMOTOK SHEPTHUHU B IKOCHCTEMAX.

I'eorpacdus: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE UCKOMTAEMbIE, TOTUIUBO, PECYPCHI.

TexHoNOTHS: XUMUYECKAsi IPOMBIILIEHHOCTh, METAJTYPTHUS, CTPOUTEIbHBIE MaTepPHAIIbI, CeThCKOX03IHCTBEHHOE MPOU3BOJICTBO, MMUIIEBAS
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHMX TIPernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, YIEKTPOHHAS POMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHE c yyerom padoueil nporpaMMbl BOCIIUTAHUS

Ne HaumenoBanue pa3nenoB u tem | Konnmuectso [Iporpammuoe conepxkaHue OCHOBHBIE BUIBI ACITEIHHOCTH 00yJarOIINXCS
n/n y4eOHOTO IpenMeTa 4acoB
Paspen 1. TeopeTnueckue OCHOBBI OPraHUYECKON XUMUU
1.1 | IIpenmer OpraHuyYecKon 6 IIpeamer u 3HadYeHHE OPraHUYECKOM XHMMHH, MpPEACTaBICHUE O | PacKphplBaTh CMBICT  HM3YyY4aeMbIX IOHATHHI
xumun.  Teopusa  cTpoeHHs MHOT000pa3ny OPraHNYeCKNX COCINHEHUH. DIEKTPOHHOE CTPOCHUE | (BBIACIATh HMX XapakTepHbIE MPH3HAKH) U
OpPraHMYECKHUX COEIUHEHHH A. aToMa yriepoja: OCHOBHOE M  BO30YXICHHOE COCTOSIHUS. | IPUMEHSTh OSTH MOHATUS IIPU  OINHCaHWHU
M. BytnepoBa BaneHTHbIE BO3MOXXHOCTH aToMa yriepoja. XMMHYECKas CBsI3b B | COCTaBa M CTPOCHUS BEILECTB, JUIs OOBSICHEHUS
OpPraHWYeCKUX  COEIMHEHUWsX. Tumbl TrHOpUAM3alMM  aToMa | OTAENBHBIX (JAKTOB U SIBICHUIL.
yraepoga.  MexaHu3Mbl  00pa3oBaHMsl ~ KOBaJCHTHOW  CBsi3U | PacKphIBaTh  CMBICHI  TOJIOKCHHHA  TEOPUHU
(oOMEeHHBIH W JIOHOPHOAKLIENTOPHBIN). THIBI TNepeKpbIBaHHS | CTPOSHUS OpraHUYecKHX BewmiecTB A. M.
aTOMHBIX OpOuTaNei: G- u m-cBsi3u. OMHapHAas, JBOMHAS U TpoWHas | byTnepoBa M mpUMeHATh UX U1 OOBSCHEHHUS
cBs3b. CHocoObl pa3pbiBa CBsi3eil B MOJIEKYJax OpPraHMYECKHUX | 3aBUCUMOCTH CBOWCTB BEILECTB OT COCTaBa U
BemecTB. [loHATHE O CBOOOJHOM paaMKane, HYKIeOhHIe U | CTPOCHHS. Hcnonp3oBath XMMHYECKYIO
anexTpotuie. Teopust CTpOSHUSI OPraHWYECKUX COSOMHEHHH A.M. | CHMBOJIMKY JUIS COCTaBJICHHS MOJICKYJISPHBIX U
BytnepoBa m ee coBpeMEHHOE pa3BUTHE — CTPYKTypHas TEOpHWs | CTPYKTYPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX,
OpPTaHWYECKUX  COCAWHEHWH. 3HadeHHE TEOPHH  CTPOEHMS | CKEJETHBIX) (OPMYyN OPraHMYECKHX BEIIECTB.
OpPraHUYECKUX COCIUHEHHMH. Monekyisipuple M CTpyKTypHble | OmpenensaTts  BHUABI  XHMHUYECKOM  CBS3HU
¢opmynsl.  CTpykTypHble  (OPMYNBl  PasIMYHBIX  BHUJOB: | (OAMHApHBIE, KpaTHbIE) B  OPTraHWYECKHX
pa3BepHyTas, COKpallleHHas, ckeineTHas. M3omepusa. Bupbl | coenuHeHusix.  XapakTepu3oBaTb  poJib U
W30MEPHH:  CTPYKTYpHasi, TIPOCTPAHCTBEHHAs. OJIEKTPOHHbBIC | 3HAYCHHME OPraHMYECKOH XHMHU B PpEIICHUH
3¢ (deKTh B MOJICKYJIaX OPraHUYECKUX COoeauHEeHU. NHAYKTUBHBINA | poOseM 3KOJIOTUYECKOH, MULIEBON
U Mme3oMmepHbiit 3ddexrer. I[lpeacraBnenue o kimaccudukanuu | 0€30MaCHOCTH, B PA3BUTHH  MEIMIIUHBI,
opraHuveckux BeriecTB. [loHsATHE O (YHKIMOHAJIBHOW TpymIe. | CO3JaHUM HOBBIX MaTepualioB, B o0ecreueHnn
I'omonorusa. 'omonoruueckne psiasl. HoMeHKIaTypa OpraHMYECKUX | PalMOHAIBHOTO HMPHUPOJONOIb30BAHUS;
COeJIMHEHNH (CHcTeMaTH4yecKas W TPUBHAJIbHBIE HA3BaHMs). | MOATBEPXKIATh €€ CBA3b C JPYTHMMH HayKaMu.
OcobenHoct ¥ KinaccuuKamusi  OpraHMYecKnx  peaknwil. | Mcronp3oBaTh MOAENH OPraHWYECKHX BEIIECTB
OKUCIINTENTPHOBOCCTAHOBUTENBHBIE ~ PEAKIIMA B  OPraHWYECKOH | Ul  WIIOCTpAMM HX  XUMHYECKOIO U
XUMHHU. MIPOCTPAaHCTBEHHOTO cTpoeHus. HabOmonate n
IJKcnepumenmanvuvie Memoobl U3YUEHUA eeujeciné U  uX | OIUCHIBATH JIEMOHCTpAIlMOHHBIE OTIBITHI;
npeepawjeHuil: MPOBOANTH U OMUCHIBATH JIA0OPATOPHBIE OTIBITHI
e JleMOHCTpalMu: — O3HAaKOMJIEHHE C 00pa3laMH OpraHMYeCKHX
BEIIECTB U MaTepHaIaMM Ha UX OCHOBE; — OIBITHI 110 NPEBPAILEHUIO
OpraHMYECKUX BEUIECTB NPH HarpeBaHUM (IUIaBJICHHE, OOYTIINBAHHE
1 TOpeHwue).
e JlabGopaTopHblE  ONBITBI: —  MOJEIUPOBAHHE  MOJIEKYI
OpPraHMYECKUX BEILECTB
Paznmen 2. YraeBogopoabl
2.1 | IIpenenbHble YrieBOOOPOIBI — | 3 | Anxaepl. ['omomormueckuii psna  ankaHoB, oOmias  ¢opmyna, | Bragets HA3y4aE€MBIMHU XUMHYECKUMU




AJIKaHBbI, IUKJIOAJIKaHbI

HOMEHKJIaTypa M H30MEpHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ ~aJKaHOB, Sp° -THOPMAM3AIMS  ATOMHBIX
opOuraneit  yriaepopa, o-cBsi3b. KoHgpopmepbl. ®Dusnueckue
CBOMCTBa alKaHOB. XWUMHYECKHE CBOWCTBAa alKaHOB: pPEaKIHH
3aMEIeHUs, HM30MEpH3alliM, JCTHAPUPOBAHMS, LUKIM3AlNH,
IUpoJK3a, KpekuHra, ropeHus. Haxoxnaenue B npupoge. CriocoOs!
MOJyYeHUss W NpUMEHeHHWe ankaHoB. lluknoankanel. OOmas
¢dopmyna, HOMEHKIaTypa U n3omepus. OCOOEHHOCTH CTPOCHUS U
XAMHYECKUX CBOMCTB MaibIX (IHKIONPOMAaH, IHMKIOOyTaH) U
OOBIYHBIX (IMKIJIOTICHTaH, IHUKIIOTEKCAaH) MHUKJIOAIKaHOB. CriocoOb
NOJTy4eHHs ¥ IPUMEHEHUE [IUKI0AJIKaHOB

NOHATHAMH. BEISBIATE XapakTepHbIe MPU3HAKU
MOHSITHH, YCTaHABIMBAaTh WX B3aUMOCBS3b,
UCIIONIb30BaTh COOTBETCTBYIOIIHME TOHSATHUS MPU
OIMCAaHUM COCTaBa, CTPOCHMSI M NPEBpAILCHUI
OpPTraHWYeCKUX COCOUHEHHH. VIcrmosb30BaTh
XMMHUUYECKYI0 CHMBOJIUKY [UISI COCTaBJICHHS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAaIIEHHO, CKEJIETHO) bopmyn
YIIIEBOIOPOJIOB.

2.2

HereZ[eHBHLIe YTJI€BOAOPOABI:
AJIKCHBI, AJIKaAWUCHBI, aJIKMHBI

Ankenpl. ['oMomormueckuil psn ankeHoB, oOmas Qopmya,
HOMEHKJIATypa. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJl alKeHOB, Sp°> -rUOpUAM3allis aTOMHBIX opOuTaneil
yriaepona, 6- U m-cBsi3u. CTpyKTypHas M reoMerpudeckas (Ifuc-
TpaHc-) u3oMepusi. Pu3NUeCKre CBOWCTBA AJIKEHOB. XUMHUYECKHE
CBOMCTBA: peakLUU IPUCOCAVHCHUS, 3aMELICHUS B O.-IIOJIOKCHUE
IIpU IBOMHOM CBSI3U, IOJIUMEpU3anuu u okucienus. Ilpencrasnenue
0 MeXaHM3M€ peaKkIHMH DJICKTPOPHUIBHOTO  MPUCOSTUHEHUS.
IIpaBuno MapkoBHHKOBa. KauecTBeHHBIE peakIMM Ha JBOHHYIO
cBsa3b. CIIoCOOBI TIONMYYCHUSI W MPUMCEHCHHE aTKeHOB. AJKaIUCHBI.
Knaccupukamus ankagueHoB (CONpPSsDKEHHBIC, HW30JHPOBAHHBIC,
KyMyJupoBaHHBIE). (OCOOCHHOCTH D3JICKTPOHHOTO CTPOCHHS U
XUMHUYECKUX CBOMCTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-
npucoequHeHue. [lonnMepr3anus conpsbKeHHBIX THeHOB. CIocoOb!
HOJY4YEHHUS U MPUMEHEHHE aIKaJueHOB. AJKUHBL [ OMOJIOrHUYeCKHUiA
psan  ankuHOB, oOmas Qopmyia, HOMEHKIATYpa W H30MEpHSL.
OJEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN aJKHHOB,
Sp-TuOpuIM3anys dSIEKTPOHHBIX OpOWTalel artoMa yriepoja.
®u3nueckue CBOKWCTBA AJIKMHOB. XHMMHMUYECKHE CBOWCTBA: pEAKIUHU
IPUCOCAVHEHU, JUMEPU3alul U TPUMEPU3ALUU, OKUCICHMUS.
Kucnornele cBoilcTBa aJKMHOB, MMEIOIIUX KOHILEBYIO TPOHHYIO
cBsi3b. KadecTBeHHBIE peakIMu Ha TPOWHYIO CBs3b. CrocoObI
MOJTy4EHHUs] U IPUMEHEHHE aJIKHHOB

2.3

ApomaTtHyeckre yrieBo10pobl
(apeHsr)

Apomarudeckue yriaeBoAopoAbl. ['oMoJoOrHMueckuil psij apeHos,
obmast QGopmMyina, HOMEHKJIATypa M H30MEpHs. ODJEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOEHHME MOJEKyssl OeHzona. [IpaBmio
apOMaTU4YHOCTH, IIPUMEPBL apOMaTU4ECKUX COEIMHEHUH.
Ou3nyeckue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBa OeH30ya M
€ro TOMOJIOTOB: pPEaKkIWU 3aMEIIeHHs B OEH30JbHOM KOJIbLE H
YIJIE€BOJZOPOJHOM pajuKale, PEaKUUu NPHUCOECIUHEHNS, OKHCICHUE

YcTaHaBIMBATE MPHHAMICKHOCTh BEIIECTB K
OTIPENIeICHHOMY KJIacCy YTJIEBOJOPONOB IO
COCTaBy H CTPOCHHIO, Ha3blBaTh HX IO
CHCTeMaTH4YeCKOi HOMEHKJIAType; MNpPUBOIUTH
TPUBUAIbHBIE Ha3BaHUs OTJIECJIBHBIX
npeacTaBuTeneil yriaeBogoponoB. Ompenensrs
BUABl XHUMHUYECKOW CBA3M B  MOJEKyJax
YIJI€BOAOPOAOB (KOBAJCHTHAs HEMONApHas U
HoJsipHasi, 6- W T-CBs3b). lloaTBepkaaTe Ha
KOHKPETHBIX MPUMEpax XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CIOCOOHOCTH YTIIEBOJOPOJOB OT
KPaTHOCTH ¥ THIIa KOBAaJICHTHOW CBsI3U (G- U T-
CBSI3M), B3aUMHOTO BIIUSHUS aTOMOB W TPYIII
aTOMOB B MOJICKYJaX; a Takke OT

ocobeHHOCTeH peanu3aiu Pa3IMYHBIX
MEXaHU3MOB MPOTEKAHUS peaKuuil.
XapakTepu3oBaTh COCTaB, CTpOEHHE,

IpUMEHEeHHe, (HU3NYecKue U XUMHYECKHe
CBOWCTBa, BaXHEHIIHE CIOCOOBI IMOTyYCHHS
YTJIEBOJOPOJIOB, MPUHAATIESKAIINX K
pa3iIMYHBIMKIAcCaM. BBISBIATE FE€HETUYECKYIO
CBS3b MEXIy YIIEBOJOPOJAMH Pa3INYHbIX
KJIacCOB U  MNOATBEPXKIaTb €€  Haaudue
YPaBHEHHSAMHU COOTBETCTBYIOIIUX XHMHUYECKUX
peakiuii ¢ HCHOJIb30BAHHEM CTPYKTYpPHBIX
dopmyn BEIIIECTB. XapakTepHus3oBaTh
HCTOYHHUKH YTIEBOAOPOAHOTO CHIpbA (HE(DTS,
MPUPOJHBIN  ra3, Yroyip), CHOCOOBI WX
nepepaboTKH W TPAKTHYECKOE TNPUMEHEHHE
MTOJTyYaeMBIX npu 3TOM TIPOIYKTOB.




roMonoroB OeH3ona. Peakmuu 3neKTpOQMIBHOTO 3aMELICHHS.
IIpencraBneHne 00 OPUCHTUPYIOIIEM [CHCTBUU 3aMECTUTENCH B
OCH30JILHOM  KOJIbIIE Ha TIpUMEpe aJKWIBbHBIX  PaJUKaJOB,
KapOOKCHIILHOW, TUAPOKCHIBHBIN, aMUHO- U HHUTPOTPYIII, aTOMOB
ramoreHoB.  OCOOCHHOCTHM  XUMHYCCKHMX  CBOWCTB  CTHpOJIA.
Momumepuzarms crupona. CoocoObl MOMYYCHUS W TPUMCHCHHE
apOMaTHYECKUX YTICBOJAOPOIOB

2.4 | Ilpuponusie HACTOYHUKH [puponusrii ra3. IlomytHele HedTsHble Taszel. Hedtp u e
YTJIEBOJIOPOAOB " nx npoucxoskaeHne. KaMeHHBIH yronb u MPOAYKTHI €ro mepepaboTKH.
nepepaboTka Crroco0bI IepepaboTKH HEPTH: TIEPETOHKA, KPEKUHT (TePMUYECKHH,

KaTalnuTHdeckuii), pudpopMuHr, muponns. [IpogykTsl mepepaboTku
HeTH, HX TPUMECHEHWE B TPOMBIIUICHHOCTH H B OBITY.
I'eHeTHUecKas CBsI3b MEXIY Pa3IMYHBIMH KIACCAMHU YTIEBOIOPOIOB

2.5 | I'anoreHnpon3BoaHbIE ONEeKTPOHHOE CTPOCHUE TaJOTCHOIIPOU3BOAHBIX YTJIEBOJOPOIOB.

YTJIEBOJIOPOAOB Peakmmm 3amenieHWss TaJOTeHa Ha THAPOKCHI, HUTPOTPYIIILY,

LHUAHOTPYIINy, aMHHOrpymmy. [leificTBue Ha TaloreHIpou3BOTHBIC
BOJIHOTO M CIMPTOBOrO pacTBopa Iuieno4yu. Bs3aumopeiicTBue
JQUrajioreHaJkaHoB ¢ MarHueM M nuHKOM. IloHsATHe o
METaJNI00PTaHNYECKUX COEITMHEHUSIX. Vcnons3oBanue
rajJoreHNpOU3BOJHBIX B  OBITY, TEXHHMKE W B  CHHTE3e.
OKcIlepUMEHTaJIbHbIE  METOABl  M3Y4EHHS  BEUIECTB M HX
npeBpatieHuii: o JleMoHCTpauu: — IeMOHCTpauus (PU3NUECKUX
CBOMCTB  YIVIEBOJOPOJOB (pacTBOPUMOCTB); — KAdeCTBEHHBIE
peakiuy YTJIeBOJOPOJOB PAa3IUYHBIX KIAccoB (obOeclBeunBaHUE
OpOMHOW WM WOIHOW BOXBI, pacTBOpa IIEpMaHTaHaTa KaJus,
B3aMMOJICHICTBHE AaIleTWICHAC AaMMHAYHBIM PAacTBOPOM OKCHIA
cepedpa); — 00pasibl IIACTMACC, KAyYyKOB M PE3UHBI; — KOJUISKIINH
«Hed1p» 1 «Yronby; — BugeopparmMeHT «BynkaHu3anusi pe3uHbI».
¢ JJaGopaTopHBIE ONBITH: — 0O3HAKOMIJIEHHE ¢ 00pa3IaMy I1acTMace,
Kay4yKOB M PE3HHBI; — MOJCIHUPOBAHNE MOJIEKYJ YTJIEBOJOPOJIOB H
raJIOTeHOIPOU3BOJHBIX; — IIOJy4YeHHE METaHa U M3Y4EHHE ero
CBOWCTB; — IIOJyYCHHE alleTWJICHa M H3yYeHHE ero CBOIICTB. o
IIpaxtruyeckue pabotsl: Ne 1. ITomydeHne sTuieHa U U3y4EHHE €TO
CBOMCTB. o Pacu€rHble 3azauu: — OIpENEICHUE MOJEKYJIIPHOU
(opMyJIBI OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM JIOJIIM aTOMOB
3JIEMEHTOB, BXOASAIINX B €T0 COCTAB; — HAXOXKACHNE MOJICKYJISIPHON
(GopMyJIBl  OPraHUYECKOTO COCOUHEHUs 1Mo Macce (00Bemy)
INPOAYKTOB CrOpaHMs; pacu€Thl IO YPaBHEHUIO XHUMHUYECKOU
peaximu

Hcnone3oBaTh oOIeHayYHbIe METOHBI
TIO3HAHMS pu CaMOCTOSTEILHOM
IUIAHUPOBaHMM, TIIPOBEICHHH W  ONHCAHUU
XMMHUYECKOTO OJKCHEepUMeHTa (J1abopaTopHbIe
OIBITHl M TpakTH4yeckue padotsl). CrenoBarh
npaBuiiamM Oe3omacHOW paboThl B labopaTtopun
IIPU WCIOJBb30BAaHUM XUMHUYECKOW MOCYAbl U
o0opyIoBaHUs, a TakKe MpaBHIaM OOpaIeHHS
C  BeIIECTBAMH B  COOTBETCTBHH  C
HHCTPYKLMSAMH  BBIIIOJHEHUS J1aOOPAaTOPHBIX
OIIBITOB ¥ NIPAKTHYECKUX PAOOT MO MOTYyYCHUIO
U H3YyYCHHI0O  OPraHWYECKHX  BCILICCTB.
[pencraBnsaTe pe3yibTaThl OIKCIICPHMEHTa B
¢dopMe 3amMcH ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ nenaTh BBIBOABI Ha HMX OCHOBE.
[IpoBOANTH, BBIYKMCIEHUS Ui ONpEICICHHS
MOJIEKYJSIpHOH ~ ()OPMYNIBI  OPraHHYECKOTo
BEILIECTBA 110 YPAaBHEHUIO XUMUYECKOW peaKIuu
U TI0 MAacCOBBIM JOJISIM aTOMOB D3JIEMEHTOB,
BXOJSIIIUX B €T0 COCTaB, MO Macce (00bemy)
MPOJIYKTOB CTOpaHHUsI. CaMOCTOSITENIbHO
IUIAaHUPOBATh U OCYLICCTBIATH  CBOIO
MO3HABATENBHYIO JEATECIBHOCTh; NPHHUMATh
aKTHBHOE YdYacTHe B TIPYNIOBOH y4eOHOIl
JeITeIbHOCTH

PaBHCJ’I 3. Kncnopozlco,uepxcanme OPraHnv4CeCKUe COCANHCHU S




3.1

Cruptsr. @eHon

[penensuble omHoatomHble CcHUpPTH. CTpoeHWEe MONEKyn (Ha
mpUMepe MeTaHoJa W JTaHoia). ['omMojormdeckuid psa, oOImas
dbopmyrna, u3oMepHs, HOMEHKJIATypa M KIacCH()HUKAIUs CIHPTOB.
®u3nyuecKue CBONCTBA CIIUPTOB.

Bomoponnas cBsizb. XMMHUYECKHE CBOWCTBA: PCAKIIUHM 3aMCIICHUS,
JETUIPATAllUK, OKHCJICHUS, B3aMMOJICHCTBHC C OPraHUYCCKUMH U
HCOpPTaHMYECKUMH  KHcloTamu. KadecTBeHHas peakius Ha
OTHOATOMHBIE CHHUPTHL. DH3MONIOTHYECKOe ICWCTBHE D3TAaHONA H
METaHOJIa Ha oOpraHm3M dYenoBeka. CHOCOOBl TONyYeHHS U
MIPUMEHEHHE OJJHOATOMHBIX CIIPTOB.

IIpocteie >¢upsl, HOMeHKIaTypa u u3oMmepus. OcoOeHHOCTH
(¢U3NIeCKUX W XUMHYCCKHX CBOHCTB. MHOTOATOMHBIC CIIHPTEHI:
STHJICHIJIUKOND ¥ TIHIepuH. OU3nuecKiue U XUMHUIECKHAEe CBOMCTBA!
peakiu 3aMeICHHs], B3aUMOJCHCTBAE C OPraHUYCCKAMH U
HeOpFaHI/I‘IeCKHMH KHUCJIOTaMH, KauyCCTBCHHAas peaKum[ Ha
MHOT'OAaTOMHBIC Cl'[I/IpTI)I. q)I/I3I/IOJ'IOFI/I‘~IeCKOC I[eﬁCTBI/Ie Ha OpFaHI/I3M
yenoBeka. CrocoObl TONyYeHUsT W NPUMEHEHHE MHOTOATOMHBIX
CIIMPTOB.

®enoin. CTpoeHHE MOJICKYJIbI, B3AUMHOC BIIMSHUC THIPOKCOTPYIIIIbI
u Oer3oapHOTO siapa. Ousmdeckue cBoiicTBa Gerona. OcoOEHHOCTH
XAUMHYECKUX CBOMCTB (eHONa. KauecTBeHHBIE peakuy Ha (PEHOL.
Toxcnmunocth ¢eHoma. CrmocoObl TMOMydeHHS ¥ IPUMCHEHHE
¢denona. denonpopmanpaeruIHas cMoIa

3.2

KapOonunspHbie
aNbJeTHIbI " KETOHBL.
Kapbonossie KHCJIOTHI.
Cnoxuble a3¢Gupbl. XKupbl

COCIMHCHMUA:
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KapOoHHIbHBIE COCMUHEHUS: ANBIACTHAB U KETOHBL. DIEKTPOHHOE
CTpOCHHE KapOOHWIFHOW TpymImbel. [ OMOJOTHYECKHE  PSIIBI
QIBJCTUIOB W  KETOHOB, obOmas QopMmyna, u3oMepus U
HOMeHKJaTypa. Dusnyeckue CBONHCTBAa albJIETUIOB U KETOHOB.

XUMUYECKUE CBOWCTBA aNbAECTUIAOB W  KETOHOB  (peakiuu
npucoennHenus). [lpencraBieHne O  MeXaHU3ME  peakuil
HykiIeopuipHOTO  mpucoenuHenus.  OKHUCICHHE  abJCTHJIOB,

Ka4Y€CTBCHHBIC PpCaKIUn aJlbACTUI0B. Crioco0n1 MOJIY4YCHUA U
NPUMCHCHUC aJIbACTUAOB U KETOHOB. OI[HOOCHOBHLIG npeacibHbIC
Kap6OHOBBIe KHUCJIOTHI. OcobeHHocTH CTpOCHUSA MOJICKYJI
Kap6OHOBLIX KHUCJIOT. I/I3OMCPI/I$I U HOMCHKJIATypa. Duznueckue
CBOﬁCTBa, BOJOPOJHLBIC CBS3U. XUMHUYECKHE CBOMCTBA: KHCJIOTHBIE
CBOﬁCTBa, peaknusd 3Tep1/1(1)1/n<aum/1, peakunu C ydactuem
YriieBOAOPOJAHOIO paarKaia. Ilonsture o MMPOU3BOJAHBIX Kap6OHOBI)IX
KHUCJIOT:. CJIOKHBIC 3(1)I/IpI)I, AHTUAPUABI, TAJIOTCHAHTUAPUABI, aMU/IbI,

HUTpWIBl.  OCOOCHHOCTH  CBOMCTB ~ MYpPaBBMHOH  KHCJIOTHI
Mmuoroo6pa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB
HENPCACITbHBIX u ApOMaTUICCKUX Kap6OHOBI)IX KHCJIOT,

PackpbiBaTh  CMBICT  HM3y4aeMBbIX HOHATHUH
(BBLOENATH UX XapakTepHble MpPHU3HAKH) W
NPUMEHSATh OTH MOHATUS MPH  ONMCAHHU
COCTaBa U CTPOCHMS BEIIECTB, U1 OOBSICHEHUS
OTAENBHBIX (haKTOB W sIBJICHUH. Vcrmosb30BaTh
XMUMHYECKYI0 CHMBOJMKY JJIS COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM,
COKpAImEHHOH) (GOopMyII KHCIOPOACOAEPKAIINX
OpPTaHWYECKHUX  BEIIECTB. Y CTAaHABIMBATH
TIPUHAUIC)KHOCTD KHCJIOPOAOCOAEPKAIINX
OpPTaHHYECKUX BEUIECTB K OINpPEICICHHOMY
KJIacCy IO COCTaBY M CTPOCHHIO, Ha3bIBATh MX
o CHCTEMAaTHYECKOH HOMECHKJIATYpE;
MPpUBOAWUTHL TPUBUAJIBHBIC HA3BaHUSA OTIACIIbHBIX
npeacTaBuTeNeH KHCIIOPOACOAEPKAIINX
COCIUHEHUM. XapakTepu3oBaTh COCTaB,
CTpOCHHE, TMpHUMCHCHHE, (U3UYCCKUE H
XUMHUYECKHE CBOMCTBA, Ba)KHEUIIHE CITOCOOBI
MOJIYy4YCHUA HpeﬂCTaBI/ITeHeﬁ Ppa3JInIHbIX
KJIACCOB KHCIIOPOJACOJCPIKAINX COCIMHEHHH;
BBIABIISITH TCHETHUYECKYIO CBSI3b MEXIy HUMH U
MOATBEPXKAaTh €€ Haludhue YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKHUX pEaknuii ¢

UCIIOJIb30BAHHEM CTPYKTYPHBIX bopmyn
BemiecTB. IloaTBepKaaTh Ha  KOHKPETHBIX
npuMepax xXapaKrep 3aBHCUMOCTH
peaKkunoOHHOK CIOCOOHOCTH

KHUCJIOPOACOACPKAIUX OPTaHUYCCKUX BECHICCTB
oT Q)yHKHI/IOHaHBHI)IX rpynomn B COCTaBE€ UX
MOJICKYJI, B3BAUMHOI'0 BJIUSIHUSA aTOMOB U I'pyIIl
aTOMOB B MOJICKYJIaX; a TAKKE OT 0COOEHHOCTH
peajm3annuun Pa3INIHBIX MCXaHHU3MOB
MPOTECKAHUSA peaKHHﬁ. OnuckeBaTh CcOoCTas,
XUMHUYECKOE CTPOCHUC U NIPUMEHCHUEC JKUPOB U
YIiI€BOAOB, XapaKTEPU30BaTh UX 3HAYCHUC IJIA
JKU3HCACATCIbHOCTH OPraHU3MOB. Oco3HaBaTh
OITaCHOCTH BO3}16ﬁCTBHﬂ Ha JXMBBIC OPraHU3MbI

OIIPEEIICHHBIX KHCIIOPOACOAEPpKAILUX
OpraHW4YecKHX BEHIECTB M TMOSICHATH Ha
puMepax Croco0bI YMEHBILICHHS u

TPEJOTBPAILICHUS] UX BPEIHOTO BO3JEHCTBUS Ha




JIMKapOOHOBBIX KHCIIOT, THAPOKCHKapOOHOBBIX KHJIOT.
[IpencraBuTeny BBICHIMX KapOOHOBBIX KHCIIOT: CTEapHHOBas,
MaJIbMUTHHOBAsS, OJIEWHOBAs, JIMHOJICBAs, JINHOJICHOBAs KHCIOTHIL.
CnocoObl TONy4YyeHHST W TNPUMEHEHHE KapOOHOBBIX KHCIIOT.
Cnoxuele »¢upsl. ['omonormyeckuii psnp, oOmas Qopmyia,
n3oMepusi M HOMEHKiIatypa. JKupbl: cTpoeHue, (u3MuecKue |
XMMHUUYECKHE CBOWCTBA JKUPOB: THAPOJIM3 B KHCJIOH M IIEIOYHOMN
cpenax. OCOOCHHOCTH CBOWCTB JKHPOB, COJNEPKAIINX OCTaTKH
HeTIpeIeNIbHBIX KHUPHBIX KUCIOT. JKupbl B puposae. Mpu1a Kak Cosu
BBICIIMX KapOOHOBBEIX KUCIOT, MX Moromee neiicTue. IloHsaTre o
CHHTETHYECKUX Motonnx cpeactBax (CMC)

3.3

VYrneBoabl

OOmas xapakTepucTHKa yrieBoaoB. Kiaccngpukanus yrieBoIoB
(MoHO-, MU MoNHMcaxapuabl). MOHOCAaXapuabl: TII0K03a, GPyKTO3a,
pubo3a, ramakTosa, Ae30KcHpnOo3a. DusMUecKue CBOHCTBA U
HaxoxJeHue B mpupoge. PorocuHTe3. OnTHUECKass H30MEpPHUS.
XUMUYECKUE CBOMCTBA IVIFOKO3bl: C Y4YacTUEM CHUPTOBBIX M
QIBJICTUAHOW TPYII, CHHUPTOBOE W MOJIOYHOKHUCIIOE OpoXKeHHe
TJIFOKO3BI. IIpumenenue TJIIOKO3BI, ee 3HaYCHHE B
KHU3HEJEATeIbHOCTH OpraHu3Ma. Jlucaxapuapl: caxaposa, MajabTo3a
U JakTo3a. BoccraHaBiMBamoolMe W HEBOCCTaHABIMBAIOIINE
aucaxapunbel. I'mapomus caxapossl. HaxoxxngeHwe B mpupoje u
npuMeHeHne. [lonucaxapuasl: Kpaxmall, TJIMKOT€H U ILEIUII0I03a.
CrpoeHre MaKpOMOJIEKyNl KpaxMmana, TIMKOT€Ha M IEeJUTIOJIO03bI.
dusnueckue CBOWCTBA KpaxMmala M LEJUIION03bl. XUMHUYECKHE
CBOMCTBa Kpaxmaina (THAPOJIN3, KaUeCTBEHHAs PEaKIHs C HOmoM).
XUMHUYECKHE CBOMCTBA LIEIUTION03bI (THAPOIIN3, PEaKLUs MOTyIeHHe
3¢upoB 1emT0a03b1). [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN IIEJIK).

OKCIlepUMEHTaJIbHbIE  METOABI  M3Y4EHHS  BEUIECTB M HX
IIPEBPALCHUI:

o JleMOHCTpaIyu:

— CBOIICTBa CHHUPTOB: PAacTBOPUMOCTb B BOJE, B3aUMOJEHCTBUE
9TaHOJIA C HATPHUEM, OKHCICHHE 3THJIOBOTO CHHPTa IUXPOMATOM
Kaus (BO3MOXKHO HCIIOIb30BaHNE BUAEOMATEPHAIIOB);

— Ka4yeCTBEHHBIE PEaKIUM albJAETHJOB: C AMMHUAUYHBIM PAacTBOPOM
okcuza cepedpa u rugpoxcunaom Mean(Il);

— XUMHUECKHUE CBOICTBA paCTBOPA YKCYCHOM KUCIIOTHL.

o JJaGopaTOpHBIE OTIBITHI:

— peakuus riunepuHa ¢ ruapokcuaom mexu(1l);

— OKHCIIEHHE JTHJIOBOTO CIMPTa B allbAETHJ pacKaJeHHON MenHOH
TIPOBOJIOKO;

OpTaHn3M YeJI0BeKa. Hcnonp3oBaTh
oOllleHayYHbIE  METOJAbl  IO3HAHMSA  HpHU
CaMOCTOSITEIbHOM IJIAHUPOBAHUH, POBEICHUU
U ONMCAaHUM XHUMHUYECKOTO 3KCIEepPUMEHTa
(maboparopHble  ONBITBI M HPaKTHYECKHUE
paboter). CrenoBath mpaBmiaM 0Oe30MacHOM
paboTel B 1a0OpaTOpUU MPU HCIOJIB30BAHUH
XMMHYECKOI MoCy bl M 000pyIOBaHHS, a TAKXKE
MpaBWJaM  OOpamieHUst C BEHIECTBAMH B
COOTBETCTBHM C WHCTPYKIHSMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB W MPAaKTHIECKUX paboT
10 TONYYCHHIO M W3YYCHHIO OPTaHWYECKUX
BEIIIECTB. [TpencraBnsTh pe3yJIbTaThI
JKCrepuMeHTa B (opMe 3alucCH ypaBHEHHH
COOTBETCTBYIOLINX PEaKIUH U AeIaTh BBIBOJIBI
Ha UX OCHOBE. [IpOBOAWUTEH BBIYMCIEHUS I
OTIpeIeNIeHUs MOJICKYJIIPHOM (bopmyiibl
OpPraHMYECKOro BEIIeCTBA 10 YpPaBHEHMIO
XUMHYECKON peakIMi M 10 MAacCOBBIM JOJSIM
aTOMOB 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB, a
TaKKe Ha ONpEeNICHNE JOH BBIXOa MPOAYKTa
peakmMM OT TEOPETHYECKH  BO3MOXKHOTO.
CamocTosTensHO TUIaHUPOBATh n
OCYIIECTBIISTH CBOIO TIO3HABATEIILHYIO
JeSITeIbHOCTD; MPUHUMATh aKTUBHOE y4acTHE B
TpyNIoBoi y4eOHOH e TeTbHOCTH




— B3aUMOJEHCTBHIE pacTBOpa IITFOKO3HI ¢ THapokcuaoM Mean(Il);

— B3aMMOJICHCTBUE Kpaxmaja ¢ HOJ0M.

o [IpakTiueckue paboTHI:

Ne 2. Pemenue skcneprMMEHTaIBHBIX 3a1ad 1o teMe «CHUpTH U
(heHoMBIY;

Ne 3. Pemrenue skcriepuMEHTaNBHBIX 3a1a4 1o TeMe «KapOoHoBbIE
KucsoThl. CloXHbIE 3(QUPBD».

e PacuéTHbIe 3a1a4H:

— oIpeziesieHNe MOJIEKYIISIPHOH (POPMYIIbI OPraHUYECKOTO BEIecTBa
110 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOJSIIUX B €r0 COCTaB;
o mMacce (00beMy) MPOAYKTOB CTOPAHMS; [0 KOJIMYECTBY BEIIECTBA
(Macce, 00BeMy) IPOAYKTOB PEAKIIUHU H/HJIH UCXOIHBIX BEIICCTB;

— pemieHHMe pacuSTHBIX 3alad Ha OIpEIeNeHHE oM BBIXOJA
MIPOAYKTA PEAKIIHH OT TEOPETUIECKH BOSMOYKHOTO

Pa3/:[en 4. A30Tcoz[ep>1<amne OPraHnv4CCKUC COCAMHCHU S

4.1

AMUHEL
Bbenkn

AMMWHOKHCIIOTEI.

AMWHBI — OpraHMYecKre MpOW3BOAHBIC aMMuaka. Kiaccngukanms
aMHHOB:  anuaTWdecKue ¥  apoOMaTHYecKHe;  IEpBUYHBIC,
BTOpHYHBIE M TpeTnuHble. CTpoeHHe Mosekys, obmas ¢dopmyna,
n30Mepusi, HOMEHKJIAaTypa U (u3nueckue cBoicTBa. XHMMHUECKOE
CBOWCTBA  amu(aTHYCCKHMX  aMHHOB. OCHOBHBIC  CBOICTBa,
AIKUIMPOBAHUE, peaknuu C  a30TUcToM  kuciaotod. Comu
AIKUIIAMMOHHUS. AHuuH - IpeJCTaBUTEIh aMHHOB
apomarudeckoro psaa. CTpoeHue aHWINHA. B3anMmHOe BiIHSHUE
TpyNI aTOMOB B Mojekyie aHwinHa. OCOOEHHOCTH XMMHYECKHX
cBOMCTB aHminHa. KadecTBeHHble peakuuy Ha aHWIMH. CriocoObI
MIOJTyYeHUEe U MPUMEHEHHEe annpaTHiecKNX aMHHOB M aHWINHA W3
HUTpOOEH301a. AMMHOKHCIOTH. HoOMeHKiarypa ©  u30Mepus.
OtnenbHble MPENCTABUTENH O-aMHHOKHCIOT: TJIMIUH, aJaHUH,
(eHMNANAHNH, CepUH, TIIyTaMHHOBAs KHCIIOTA, JIM3WH, IMCTEWH.
®usuyeckue CBOWCTBA AMUHOKHUCIOT. XHUMUYECKUE CBOMCTBa
AMHMHOKHCIIOT Kak aM(OTEpHbIX OPraHWYeCKUX COCAMHEHUH,
peakiysl IOJUKOHJCHCAIlNH, OOpa3oBaHWE NENTHUAHOM CBA3M.
Buonoruueckoe 3HaueHHe aMHHOKHUCIOT. CuHTE3 menTuioB. benku
KaK TPUPOIHBIE MOJMMEpHl. llepBuUdYHas, BTOpHYHAS U TPETHYHAS
CTpyKTypa OelKkoB. XWMHYECKHE CBOHCTBa OEIKOB: THUAPOIN3,
JICHaTypanusi, KadeCTBEHHble peakuun Ha Oenku. [loHsTHEe 00
a30TCOJEPKALIUX reTepOLUKINIECKUX COEJMHEHUSIX.
I[MupumMuarHOBBIE M IypUHOBBIE OCHOBaHMS. HykienHOBbIE
KHACJIOTBI:  COCTaB, CTpOGHHE UM  OHOJIOTHYECKOE  POJIb.
OKcIepUMEHTaNIbHbIE  METOABI  M3Y4EHHUs  BELIECTB U HUX
MIpeBPALLEHUI:

PackpbiBaTh  CMBICT  HM3y4aeMbIX MOHATHUH
(BBLOCTIAThP WX XapakTepHBIC TMPHU3HAKH) H
NPUMEHATh 3TU MOHATUS TpPU ONHCAHUU
COCTaBa M CTPOCHHSI BEIIECTB, /I OOBSICHCHHS
OTICIbHBIX ()AKTOB U sIBICHUIA. MCrmomn30BaTh
XUMHUYECKYI) CHMBOJIUKY JJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
cokpaméHHoi)  QopMyn  a3oTcomepIKAIIUX
OpraHuYyecKux BEILIECTB. Onpenensth
MPUHAJIE)KHOCTh a30TOCOJAEPKAIIMX BEILIECTB
K OINpEAeNIEeHHOMY KJaccy IO COCTaBy H
CTPOEHHIO, Ha3blBaTh MX IO CHUCTEMATHUYECKON

HOMEHKIIATYpE;  NPUBOJAWTH  TPUBUAIBHBIC
Ha3BaHUS OTACIBHBIX Mpe/ICTABUTENCH.
XapakTepu30BaTh COCTaB, CTpOCHI¥E,

IpUMEHEeHHe, (HU3NYecKue U XUMHYECKHe
CBOWCTBa, BaXHEHIIHME CIOCOOBI IOTyYEHHS
TUIUYHBIX IIPEJCTABUTENECH a30TCOAEPIKALINX
coequHeHNH. ONHCBIBaTH COCTaB, CTPYKTYpY,
OCHOBHBIC CBOWCTBa OENIKOB; TIOSICHATH Ha
npuMepax 3HadeHue OCJIKOB JUIs OpraHu3Ma
yenoBeka. I[IpoBOAUTH  BBIUUCIEHHS Ui
OIIpeACIICHUs MOJIEKYJIIPHON (bopmytsl
OpPraHU4YECKOI0 BELIECTBA 10 MACCOBBIM J0JIIM
aTOMOB 2JIEMEHTOB, BXO[ALIUX B €0 COCTaB, a
TaKXKe 110 ypaBHEHUSM XHMHUYECKHX peakLuil.




e JleMOHCTpaluu:

— pacTBOpeHHE OCIKOB B BOJIC;

— JICHaTypanus OCJKOB MPU HarpEeBaHUH;

— I[BETHBIC PEAKIIUU OCIIKOB.

o [IpakTuueckue pabOTHI:

Ne 4. Pemenme OSKCIepUMEHTaNbHBIX  3agad IO  TeMe
«A30TCOAEpIKAIIIE OPTAaHIMYECKUE COCTUHCHUS,

Ne 5 Pemenue skcriepuMeHTANBHBIX 3a7a4 110 TeMe «Pacno3HaBaHue
OpPTaHUYECKUX COCIMHEHUI.

e PacuéTHbIe 3a1a4H:

— ONpeIeTICHAE MOJICKYISPHOUW (POPMYIIBI OPraHMYECKOTO BEIIeCTBA
[0 MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOJIAIIUX B €r0 COCTaB;
1o mMacce (00beMy) MPOAYKTOB CIOPAHUS; [0 KOJIMYECTBY BellecTBa
(Macce, 00beMy) MIPOAYKTOB PEAKIIMN /MM UCXOIHBIX BEIICCTB;

— pemieHHE pPacdETHBIX 3a/lad Ha OIpeIeNieHHe IOJIH BBIXOIA
MPOJIYKTa PEAKIMU OT TEOPETUUECKH BOZMOKHOTO

Hcnons3oBaTh oOrmIeHayJHbIe METOIBI
MO3HAHUS npu CaMOCTOSITEILHOM
MJIaHUPOBAHUM, IMPOBEJIEHUU U  OMHCAHUU
XUMHYECKOTO JKCIEPUMEHTa (J1abopaTOpHEIC

OTIBITHI u MIPaKTUYECKHE pabotsr).
CamocTosTenbHO TUIAaHUPOBATh u
OCYLIECTBIIATH CBOIO MO3HABATENIEHYIO

JEATeNIbHOCTh; IPUHAMATh aKTUBHOE YJacTHE B
TPYNIIOBON Y4eOHOH e TeTFHOCTH

Pas3nen 5. BEICOKOMOJIEKYJISIpHBIE COEIMHEHUS

5.1 | BeicokoMoeKyIsIpHbIE
COCTMHEHUS

OCHOBHBIC TOHATHA XHMHH BBICOKOMOJEKYISIPHBIX COETUHEHUIl:
MOHOMeEp, MOJIMMEp, CTPYKTYPHOE 3BE€HO, CTENEeHb MOJIMMEpH3aliy,
cpenHsst MonekylsipHas Macca. OCHOBHbIE METOJBI CHHTE3a
BBICOKOMOJIEKYJIIDHBIX ~ COCAMHEHMH —  TOJMMepu3alus U
MOJMKOHJeHCanus. lIpencraBieHne O CTEPEOperysIpHOCTH U
Ha/IMOJIEKYJISIPHOH CTPYKTYpE MOJIMMEPOB, 3aBUCHMOCTH CBOWCTB
MIOJIMMEPOB OT UX MOJIEKYJISPHOTO ¥ HAJAMOJIEKYJISIPHOTO CTPOCHHUSL.
[MomnmepHsIe MaTepHaIbl. [Tractmaccst (monMaTHIIEH,
TIOJMIIPOTIMIIEH, TIOJMBUHUIIXJIOPH, TIOJTUCTHPOII,
MOJIMMETUIIMETAKPHIIAT, TTOJMKapOOHATHI, MOIMITHICHTepedTaiar).
Yrunuzanys 1 nepepaboTka IIacTHKA. DIacTOMEpPhI: HaTypalbHBIH,
CHHTETHUYECKHEe Kaydyykd (OyTagueHOBBIH,  XJIOPONPEHOBBHIH,
U30TPEHOBBIH) M CHIMKOHBI. Pe3nHa. BomokHa: HarypanbHbIE
(mepcTh, mIENK), MCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHHTETHYECKHE BOJIOKHAa (KampoH W JaBcaH). [lommumepsr
CIIEIMANIBHOTO Ha3Ha4YeHUs (Te(IOH, KeBIap, 3NMEKTPONPOBOASILIE
MOJIMMeEpHl, OuopasnaraeMble TOJMMEPHI). JKCHEPUMEHTAIIbHBIC
METOJIBI M3YUYCHHS BEIIECTB M WX INpeBpaIleHuii: o JleMoHCcTpanuu:
— O03HAaKOMJIGHHE C o0O0pa3lamMu NPHUPOAHBIX M HMCKYCCTBEHHBIX
BOJIOKOH, IIIacTMacc, KaydykoB. e IIpakrmueckme pabotsi: Ne 8.
Pemenne skcnepuMeHTanbHBIX 3a1ad no Teme «Pacmo3HaBaHue
IIaCTMACC U BOJIOKOH»

Bnanets N3y4aeMbIMH XUMHUYECKHUMHU
HOHSTUSIMH: PACKPBIBaTh CMBICT HM3Yy4aeMbIX
HNOHATUH M TNPUMEHATh OTH TOHATUS TPHU
OIMCaHUH cocTaBa u CTpOCHHMS
BBICOKOMOJIEKYJIIPHBIX OPraHUYEeCKUX
BEILECTB, Ui OOBSCHEHUs OTHENbHBIX (AKTOB
U sBIeHMI. MCmonb30BaTh  XMMHYECKYHO
CHMBOJIUKY JUII COCTaBJICHHS CTPYKTYPHBIX
(hopMyn BemecTB (MOHOMEPOB U MTOJIMMEPOB) H
YpaBHEHUH  peakuuid  MOJHMMEpH3alud U
HOJINKOH/ICHCALIUH. OnwuceiBaTh COCTaB,
CTPOEHHE, OCHOBHBIE CBOWCTBAa M IPUMEHEHHUE
Kay4yKoB, HanboJiee pacrpocTpaHEHHBIX BUIOB
ImIacTMacC M BOJIOKOH.  lcmonb3oBath
oOllleHayYHbIE  METOJbl  [O3HAHMS  NpHU
CaMOCTOSITENIbHOM TJIAHUPOBAHUH, NTPOBEIICHUN
W ONHCAaHMHM XHMMHYECKOTO O3KCIEpUMEHTa
(;maboparopHble  OIBITBI M NPaKTHYECKHE
paboTsl)

OBIIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68




11 KIIACC

Ne HaumenoBanue paznenos u tem | Konuuectso [Iporpammuoe conepxkanue OCHOBHBIE BU/IBI JESITEIHHOCTH 00yJarOIINXCS
n/n y4e0HOTO IpenMeTa 4acoB
1.1 | Crpoenue aToMma. 6 Atom. CocTaB aTOMHBIX simep. XUMHUYECKHI 3meMeHT. M3oTombl. | PackpeiBaTe cMBICT  HM3y4aeMbIX —ITOHATHH
Ilepuonuueckuii  3akoH U KopryckynapHO-BOTHOBOM  Tyaim3M, IBOWCTBEHHAs IMpHpoja | (BBIIENATP WX XapaKTepHBIE NPU3HAKH) U
ITepuonnueckas cucrema anekTpoHa. CTpoeHHEe IEKTPOHHBIX 000JI0UEK aTOMOB, KBAHTOBBIE | MPUMEHATh 3TU IOHATHS MNPH  ONHCAHUU
XUMHYeckux 3i1eMmeHTos J[.U. yucia. ODHEPreTUYecKHe YPOBHHM M IMOXYPOBHH. ATOMHBIE | COCTaBa M CTPOCHUS BEIIECTB, U OOBSICHEHHS
Menneneena opburtanu. Knaccubukanus XUMHYECKHUX JNIEMEHTOB (s-, P-, d-, | OTAeibHBIX (JaKTOB W sBICHWE. PackpbiBaTh
fanemenTsl). Pacripenesnenue aeKTPOHOB 110 aTOMHBIM OpOUTAIsAM; | CMBICT — Hepuoandeckoro 3akona JI.  W.
IPUHIUI MUHUMYMa 3Hepruu, npuHiun Ilaymu, npasuno XyHna. | MenneneeBa M JAEMOHCTPUPOBaTb  €ro
OJeKTpOHHBIC KOH(HUTYPALHA aTOMOB 371eMeHTOB | — [V mepronoB | cucTeMaTH3upyooniyo, OOBSCHUTEIBHYIO |
B OCHOBHOM ¥ BO30YXIEHHOM COCTOSHHH, 3JEKTPOHHBIC | IIPOTHOCTHYECKYIO (DYHKIHH. XapaKTepHU30BaTh
KOoH(pUrypanuu HoHOB. [loHsTHE 00 SHEPrUM MOHM3ALMH, SHEPTHU | 3JICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM H
CpOJCTBa K JJIEKTPOHY. ONeKTPOOTPUIATEIBHOCTD. | BO30YXIEHHOM COCTOSTHHN) u HOHOB
IMepnoanueckuii 3akoH u Ilepuomuueckas cucTeMa XUMHUYECKHX | XUMHUYECKUX 3JIEMEHTOB 1 — 4 MepHoloB M HX
anemenToB JI.11. MenneneeBa. CBs3p Ilepronuueckoro 3akoHa M | BaJICHTHBIC BO3MOXKHOCTH, MCIOJIB3YSI HOHSTHUS
[Tepuoanueckoil CUCTEMbBI XMMUYECKUX 3JIEMEHTOB C COBPEMEHHOH | S-, p-, d-35eKTpOHHBIE opburanu,
Teopuer CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB | SHEPTreTUYECKHe YPOBHH. OOBSICHATD
XUMHYCCKHX 3JICMCHTOB U o6pa3yeM1>1x HUMU TIPOCTBIX U CIIOKHBIX 3aKOHOMEPHOCTH U3MCHCHUA CBOMCTB
BCHICCTB IIO TIpylliaM W HOE€puoJaaM. 3HaueHue MEPUOANICCKOTO XUMHYCCKHUX BJICMCHTOB U HUX COCI[I/IHGHI/Iﬁ 1o
3akoHa J[.JMI. MenneneeBa. Oxcnepumenmanvhbie Mmemoow! | mepuojaM  u  rpymnmam  Ilepuoandeckoit
U3y4eHUs] 6euyeCme U UX NPeepaujeHui. cuctemsl JI. 1. Menneneena
e JlemoHcTpanuu: — Buabl Tabnun «llepuonuyeckas cucrema
xumMuueckux aeMentos .M. MenneneeBa»
1.2 Crpoenue BEIIECTBA. 8 XuMmndeckast CBs3b. BHAbl XHMHYECKOW CBS3M: KOBaJeHTHas, | PacKppIBaThb CMBICT  HW3y4aeMbIX MOHSATHH
Muoroo6pasue BeIecTs WOHHAs, MeTaJundeckas. MexaHn3Mbl 00pa3oBaHUsl KOBAJIECHTHOW | (BBIIENATh WX XapakTepHblE NPH3HAKU) |

CBSI3U: OOMEHHBIH U I[OHOpHO'aKI_lGHTOpHLII\/'I. 9HCpFI/I$[ n aJIhHa

CBsA3H. HOHﬂpHOCTL, HaIlpaBJICHHOCTb n HaChIIacMOCTb
KOBAaJICHTHOM CBSI3H. KpaTHLIG CBA3H.
BO,Z[OpO,Z[HaSI CBA3b. MC)KMOJ'ICKyJ'IHpHLIC BSaHMOHGﬁCTBHﬂ.

BaneHTHOCTh M BaJIeHTHBIE BO3MOXHOCTU aTOMOB. [ mOpuam3arus
aTOMHBIX opOuTtaneil. CBs3b JIEKTPOHHOW CTPYKTYpPhI MOJIEKYH C
WX TEOMETPUUYECKMM CTpOCHHEM (Ha TIpUMepe COeIWHEHUI
3JIEMEHTOB BTOPOTO MEPHOJIA).

IIpencraBnenne 0  KOMIUIGKCHBIX  coenmHeHHMX.  CocTaB
KOMIUIEKCHOTO ~ HMOHa:  KOMIUIEKCOOOpa3oBaTenb,  JHMIAHMBIL.
Koopnunaunonnoe  uucno.  HomeHknaTypa ~ KOMIIJIEKCHBIX

coequHEeHNH. 3HaueHHEe KOMIUIEKCHBIX coeauHeHui. IloHsTHE O
KOOPJIUHALIMOHHONW XUMHUH.

BemectBa MOJEKYJISAPHOTO U HEMOJEKYJSIPHOTO CTpOEHHsI. THUIbI
KPUCTAJUTUYECKUX PENICTOK (CTPYKTYpP) U CBOMCTBA BEIICCTB.

OPUMEHATh OSTH MOHATHA @PH ONHCAHHU
COCTaBa M CTPOCHHMS BELIECTB, ISl OOBSICHEHUS
oTAeNbHBIX (akToB M sBieHMH. OnpeneniTs
BU/IBl XMMHYECKOM CBSI3M  (KOBAJIECHTHOH,
HOHHOW, METaJUIMYecKO, BOJOPOHOI) B
COEIMHEHUAX, TUIl KPUCTAIIIMYECKON DPEIIETKU
KOHKpeTHOro BemiecTBa. OOBSICHATE MEXaHU3M
00pa30BaHMs KOBAJICHTHOH CBS3M (OOMEHHBIH H

JIOHOPHO-aKIIETITOPHBIH). OnpenensTh
BaJICHTHOCTh u CTerneHb OKHUCJICHUS
XUMHUYECKHX  DJIEMEHTOB B  COEIUHEHMSIX

pasnuHoro cocraBa. OOBSCHATH 3aBHCHMOCTD
CBOMCTB BELIECTB OT BUAa XUMHUYECKON CBSA3H U
TUNA KpHUCTaJuTMueckoi pemérku. IIpoBomuts
BBIYMCIECHHS C  WCIIOJBb30BAHMEM  HOHSITHUS




IlonsiTue o gucnepcHBIX cuctemax. VICTHHHBIE pPacTBOPHI.
[TpencTaBnenue o KOJUIOUAHBIX pacTBOpax. CHocoObl BBIpaKEHHs
KOHIIEHTpAI[MX PacTBOPOB: MaccoBas JOJsl BEIECTBAa B PacTBOpE,
MOJISIpHAst KOHIeHTpanus. HacbllleHHble U HEHACHICHHBIE
pacTBOpbI, pacTBopuMocTb. Kpucramnorunpatsl. Knaccudukanus
U HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB.

OKkcnepumenmanbHble  Memoobl — U3VHeHUs — eeujecmeé U - Uux
npespawjeHui:

e J[eMOHCTpanMu: — MOAEIH KPUCTATNINUECKUX PELIETOK.

e PacuéTHble 3a7auM: — C HUCHOJb30BAHUEM IMOHATUH «MaccoBas
JIOJSL PACTBOPEHHOTO BELIECTBAY», KMOJISIpHAS KOHICHTPAIH

«MaccoBas O0JIA BEIIECTBA B paCTBOPE»

13

XuMudeckne pcaknun

12

Knaccnpukamuss XUMHYECKHX peakuii B HEOPTaHHMYCCKOH W
OpPTaHUYECKOW XMMHHU. 3aKOH COXPAaHEHHS MAacChl BEIIECTB; 3aKOH
COXpPaHCHHS W MPEBPAIICHUS YHEPTUH NP XUMHUYCCKIX PEAKIIHAX.
TemmoBele 3()(EKTH XUMHYECKUX peakiuil. TepMOXUMIYECKHUe
ypaBHeHH. CKOPOCTh XMMHYECKOH PEaKIH, e 3aBUCHMOCTH OT
pa3MIHBIX (PaKTOpoB. ['OMOTCHHBIE W TETEPOTCHHBIC PEaKIIHU.
Karanuz u katanuzaropsl. O0paTumble 1 HEOOpaTUMBIE PEAKIUH.
Xumuyeckoe paBHoBecue. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.
®DakTophl, BIUAIOIIME HA IMOJIOKEHHE XUMHUYECKOTO PaBHOBECHS:
TeMIleparypa, aBjleHNe U KOHIEHTPAIlUU BEIECTB, YUaCTBYIOIINX
B peakuuu. [Ipunnun Jle Ilarense.

Onexktponutnueckas  guccouuanusi. CunbHbBlE ©  clnabble
anekTponutel. CTeneHp auccorManuu. MoHHOe mpom3BeneHUE
Bombl. Cpema BOIHBIX pacTBOPOB: KHCIIOTHAs, HeEHTpaibHad,
menovHast. Bomopoauerit mokasatens (pH) pactBopa.

lunponus coneit. Peakunu moHHOTO OOMEHA.
OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE PEaKIuH. CrencHb
okucienus. OKUCIAUTEN, W BOCCTAHOBHUTENb.  l[Iporecch
OKHUCIIEHHS W BOCCTaHOBJICHHMS. BaxHelnime OKUCIUTENU U
BOCCTAHOBUTEJIM. METO/I JIEKTPOHHOrO OaaHca.

DIIEeKTPOIU3 PACTBOPOB U PACIIIIABOB BEIIECTB.
DOKCHepUMEHTANbHbIE  METOJbl U3YYEHHs BEHIeCTB M HX
[IPEBPALLEHUI:

e JleMOHCTpalUHu:

— pasnoXKeHue MepoKCcHia BOAOPOa B IPUCYTCTBUU KaTalu3aTopa.
¢ JIabopaTOpHEIE OIIBITH:

— MPOBEJICHUE PEaKIMi HOHHOTO OOMEHA;

— ONpenelieHue cpeAbl pPacTBOPOB BEIIECTB C  [OMOILIBIO
YHUBEPCATHLHOTO UHIUKATOPA.

o [IpakTHueckue pabOTHI:

PackpbiBaTh  CMBICI  HM3y4aeMbIX IOHATHH
(BBILEENATH WX XapaKTepHBIE MPU3HAKH) U
OPUMEHATh ST MOHATHA MpH  ONHCAHUHU
COCTaBa M CTPOCHHMS BEUIECCTB, AT OOBSICHEHUS
OTIENBHBIX (axTOB u SIBIICHHH.
KiaccudunupoBate XUMHUYECKHE PEAKIUHU II0
pa3IUYHBIM TpH3HAKaM (YHUCIy M COCTaBy
pearupyrommx BelecTB, TeroBoMy 3ddekry
peaxkiuy, W3MEHEHHIO CTEeIeHEH OKUCIICHUs
3JIEMEHTOB, obOparumocTH, Y4acTHIO
KataJm3aTopa M T.L);  CaMOCTOSATENIBHO
BBIOMpAaTh OCHOBAaHUS U KPUTEPUH  JUIA
Kiaccudukanun XUMHUYECKHX peaKIyi.
OOBSICHATD ~ 3aKOHOMEPHOCTH  HPOTEKaHUS
XUMHYECKMX  peakuuid ¢ y4éToM  HX
JHEPreTUYECKUX  XapaKTEPUCTHK,  XapakTep
HU3MEHEHHsI CKOPOCTH XMMHUYECKOH peakluu B
3aBHCHUMOCTH OT Pa3IHYHBIX (PAKTOPOB, a TAKXKe
XapakTep CMEUICHUS XUMHYECKOIO PaBHOBECHS
oA BJIMSHUEM  BHEIIHMX  BO3JEUCTBUH
(mpurmun  Jle  Ilarense).  PackpsIBaTh
CYITHOCTB: OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX
peaxmmi MOCPENICTBOM COCTaBJICHUS
JIEKTPOHHOTO OanaHca 3TUX Peakiuii; peakui
HOHHOTO OOMEHa IIyTeM COCTaBJICHHS HX
MOJHBIX U COKPAIEHHBIX MOHHBIX YpaBHEHUIA;
peaxui TUAPOJIN3A, peaxui
KOMIUTEKCO00pa3oBaHus (Ha npumepe
THAPOKCOKOMIIJIEKCOB [LIMHKA W QJIOMHHUS).
IIpoBoguth ¥ oNMCHIBaTH  XMMHUYECKUUN




Ne 1. Bnusane pa3mudHBIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOH
peaxiuu;

Ne 2. BiustHue pa3nuuHbIX (PaKTOPOB Ha MOJ0KEHHE XUMHYECKOTO
paBHOBeCHS;

Ne 3. Xumuueckue peakiiiy B pacTBOpax 3JEKTPOJIUTOB.

e PacuéTHble 3a1a4u:

— pacdéThl MacChl BELIECTBA WM O0bEMa ra3oB MO H3BECTHOMY
KOJIMYECTBY BeIIecTBA, Macce MWIH O00beMy OJHOTO U3
Y4acTBYIOUIUX B PEaKIUU BEILECTB,;

— BBIYMCICHHE MAacCOBOW JOAM M MOJSPHONH KOHLEHTPALMH
BEIIIeCTBA B PACTBOPE;

— BBIYHCJIEHHE Macchl (00beMa, KOJMYECTBA BELIECTBA) MPOIYKTA
peakiuu, ecid OJHO M3 BEIIeCTB JaHO B BHJE pacTBoOpa C
OTIpeZIeTICHHOI MaccoBOil 0MIel pacTBOPEHHOTO BEIECTBA

9KCTIEPUMEHT: OIIPEAEICHHE Cpelbl BOJHBIX
pacTBOpOB  BEILECTB; IPOBEJAECHHE peaKLuit
HOHHOTO  OOMEHa;  WM3Y4YeHHE  BIIUSHUS
pa3nuHbIX (aKTOPOB Ha CKOPOCTb PEaKLMH U
MOJIOKEHHE XUMHYECKOTO paBHOBECHS.
CnenoBatb IIpaBUIaM MOJIb30BAHUS
XHUMHYECKOM  TOCyZoi W 1a00paTOpHBIM
obopynoBanueM. IIpencTaBnsiTe pe3yabTaTHI
XMMHYECKOTO JKCIIEPUMEHTa B (OpME 3ammucu
YPaBHEHUM COOTBETCTBYIOIMX pEAKUUA U
JenaTh BBIBOABI Ha uX ocHoBe. IlpoBomuth
BBIUMCIICHHUA: C HCIIOJB30BAaHWEM HOHITHS
«MaccoBas O BEIIECTBA B pPAcTBOpE», a
TaKXe 10 YPaBHEHMSM XMMHUYECKHUX pEakLuil, B
TOM YUCJIC TCPMOXUMUYCCKUEC pacqéTm

Paznen 2. Heopranuueckast XuMust
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[Tonoxxenune HemetanoB B Ilepuoanueckoil cucteMe XUMHUYECKUX
anemeHToB /JI.MI. MeHzaeneeBa M OCOOCHHOCTH CTPOCHHUS HX
aToMOB. Du3MYECKHEe CBOWCTBA HEMETAJUIOB.  AJJIOTPOIHA
HEMETAUIOB (Ha TpUMEpe KUCIopoaa, cepbl, Qochopa u
yraeposa).

Bonopoxn. ITlomyuenme, Qu3nueckue W XUMHYSCKHE CBOWMCTBA
(peakuu ¢ MeTasIaMi i HEMETaJUTaMH, BOCCTAHOBJIICHUE OKCHIIOB
u coneit). ['mapunpl. TOIUIMBHEIE YIEMEHTHI.

lanorensl. Haxoxaenwme B mpupoje, CHOCOOBI  ITONyYSHHS
(u3nvyeckne W XHMHYECKHE CBOWcTBA. [ 'amoreHoBOIOPOIBL.
Baxxneiimue KUCIOPOACOIEPKALIME COCIUHEHUS TaJOr€HOB.
JlaGopaTopHble ¥  NPOMBILIUICHHBIE  CHOCOOBI  IOJYYEHHs
rajoreHoB. [[pyMeHeHne rajJloreHoB U UX COEAMHEHUH.

Kucnopon, o3oH. JlaGopaTopHble ¥ NPOMBINIIEHHBIE CHOCOOBI
noJiydyeHus: kuciopoja. Pusnueckue U XUMHUYECKHE CBOMCTBA
KHCJIOPOJA M 030HA; MX MpuMeHeHue. OKCHABI ¥ MEePOKCHIBL.

Cepa. Haxoxnmenue B mpupoje, CriocoObl MoTydeHusI, QU3mdecKie
n XxumHdeckue cBoiictBa. CepoBomopon, cynbduapl. OKCHIIBI
cepei(IV) u (VI). CepHucrass u cepHas KHCIOTBI U HMX COJIH.
Oco0OeHHOCTH CBOMCTB cepHOW KUCIOTHI. [IpuMeHeHue cepsl U eé
COEUHEHUIL.

Azot. HaxoxieHne B pHupojie, CIIocoObl MMoydeHust, Gpusnieckue
U XMMHYEeCKHe CBOWcTBAa. AMMHMAK, HUTpUAbL. OKCHIBI a30Ta.
AzoTHcTas U a30THasI KUCIOTH M UX coiu. OCOOEHHOCTH CBOMCTB
a30THOM KuCJIOTHL. [IpuMeHeHHe a30Ta M €ro COeJIMHEHH.

PackppiBaTh CMBICI  HM3y4yaeMbIX MOHATUH
(BBIOENATH HX XapakTepHble MpPHU3HAKH) U
NPUMEHSTh OTH TOHATUS TPH  OMHUCAHUU
cocTaBa M CTPOCHUS BEIECTB, Il OOBICHCHHS
OTHEeNbHBIX (aKTOB U siBICHUU. OOBACHITH
o0mme 3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB
HEMETAJJIOB M MX COEIUMHEHUH C Yy4EToM
CTPOEHUSI HUX AaTOMOB M TIOJOXEHUS B

[Nepuomuaeckoii CHCTEME XUMHYECKUX
3JIEMEHTOB I. n. Menpeneesa.
XapakTepu3oBarb (omuCHIBATH) obmme

XUMUYECKHE  CBOMCTBA  HEMETaIOB,  HX
BOXKHEMIIMX COEAWMHEHUM, MOATBEpPKIasi 3TO

OIIMCAaHUE puMepamMu YpaBHEHHUI
COOTBETCTBYIOIIIMX  XUMHUYECKMX  PEaKIHM.
CocTaBmsiTh YPaBHEHUS OKUCJIUTEIIBHO-

BOCCTAHOBHUTENIBHBIX  pPEaKUUHd U  peakuuil
MOHHOTO OOMEHa M PacKpbIBaTh MX CYIIHOCTb C
MIOMOIIBIO 3JIEKTPOHHOTO OajlaHca M HMOHHBIX
ypaBHEHUH XapakTepu3oBaTh BIIUSTHHE
HEMETAlJIOB M HX COCIMHEHMH Ha >KUBBIE
OpraHU3MBI;,  ONKCHIBaTH  INPHMEHEHHE B
Pa3IMIHBIX obmacTax MPaKTUIECKOH
JIEATEIIBHOCTH ~ 4EJIOBEKa. [onTBepxnaTh
CyIIECTBOBAaHME TE€HETHUECKOW CBS3H MEXKIY




AzoTHBIE yIOOpEHUS.

®ochop. Haxoxnenume B mnpupose, CHOCOOBI  IMOIYYEHUS,
¢dusnveckne W xumHdYeckue cBoiictBa. Docdumsl U PochuH.
Oxcunbl  ¢dochopa, oprodochopHas KuUCIOTa H €€ COJH.
Meradocdopnas u nupodocopHas KUCIOTHI, (Gochopucras u
¢dochopHoBarucrast kucnotsl. Ilpumenenne ¢ochopa u ero
coenuHenuit. ®ochopubie ynoOopeHus..

VYranepon. Haxoxnmenwme B mpuponme, cHnocoObl TOJXy4eHHS,
¢usnveckne n xummdeckwe cpoiictBa. Okcuppryriepoma (II) m
(IV), yrompHas xuciora u ee cond. IlpumeHeHue yriepona M ero
COEIMHEHHI.

Kpemunii. Haxoxnenume B mpupone, CIIOCOOBI IIONyYEHUS,
¢usnveckne u xummdeckue cBoicTBa. Oxcmp kpemum(I1V),
KpeMHHEBasi KUCJIOTa, CHIMKAThl. [IpUMEHEHHe KpeMHHUS U €ro
coenuHenuit. CTEKJI0, ero mojy4eHue, BUIbI CTEKOL.
OKkcnepumenmanbuble  Memoobl — U3VHEeHUs — eeujecmeé U - Uux
npespawjenui:

¢ JleMOHCTpanuu:

— 00pas31bl HEMETaJUIOB;

— TopeHue cepsl, pocdopa, Keaeza, MarHus B KUCIOPOJIE.

¢ JlabopaTopHBIE OTBITHL:

— KAueCTBEHHBIE PEaKIWH Ha HEOPTaHWYECKHE HOHBI M KaTHOH
BOJIOPOAA;

— TOJTy4eHne U coOMpaHue ra3oB.

e [IpakTiueckue paboOTHI:

No 4. Perenne sKCriepruMEHTaIbHBIX 33134 10 TeMe «[ amoreHs»;
Ne 5. Pemenune skcnepuMeHTaNbHBIX 3a1a4 1o Teme «Cepa u ee
COC/IMHEHUS.

No 6. Pemenue SKCIepUMEHTAIBHBIX 3a7ad MO Teme «A30T U
hocdop 1 X cOeTUHCHUSN.

e PacuérHble 3a/1a4u:

— BBIYHCIICHHE MACChl BELIECTBA WM 00beMa I'a30B [0 U3BECTHOMY
KOJIMYECTBY  BEIECTBAa, Macce WIH O00beMy OJHOTO U3
YYacTBYIOUIMX B PEaKINH BEIIECTB;

— BBIYUCIICHHE Macchl (00beMa, KOJMYECTBA BEIIECTBA) IPOAYKTOB
PEaKIiH, €CIIM OJHO U3 BELIECTB UMEET NPUMECH;

— BBIYUCJICHHE MacChl (00beMa, KOJIMYECTBa BEIIECTBA) MPOIAYKTa
peaKIuy, eclM OJHO M3 BEIIECTB JaHO B BHUJE pPAacTBOpa C
OIIpeJieTIeHHOI MaccoBOii ZI0J1el pacTBOPEHHOTO BEIECTBA,;

— BBIYKCIICHHE BBIXOJA MPOJIYKTA PEAKLUUH OT TEOPETUYECKH
BO3MO)KHOTO

HEOPraHNMYCCKUMU BEIIECTBAMHU C IIOMOIIBIO

YPaBHEHUH COOTBETCTBYIOIIUX XUMHYECKUX
peakuii. IIpoBoauts peaxuuu,
MOJATBEPKJAIOIINE  KAaueCTBEHHBIH  COCTaB
BEIIECTB; PAaclO3HaBaThb OMNBITHBIM IYTEM
AQHHOHBI,  NPUCYTCTBYIOLIME B  BOJHBIX
pactBopax.  HaOmromate u  omuchIBaTh
JIEMOHCTPALlHOHHBIN SKCIEPUMEHT;
CaMOCTOATENIPHO IUIAHUPOBATh, INPOBOAUTH H
OIKCBIBATh XUMHUYECKHI 9KCHEPUMEHT
(;rabGopaTopHBIE  OMBITHI W NPAKTHYECKHE
paboThl); MIPEICTaBIATh pe3yabTaThI
XMMHYECKOTO 3KCIIEpUMEHTaB (opme 3ammcu
YPaBHEHUM COOTBETCTBYIOIUX PpEaKIUMA U

JienaTh BBIBOABI Ha HX oOcHoBe. CrenoBaTh
IIpaBWIaM I10JIb30BaHMUsI XMMHMUYECKON IOCYAOU
u nabopaTopHbIM 000pyHoBaHueM. [IpoBoauTs
BBIUMCICHHSI 10 YPaBHEHHUSIM XHMHYECKUX
peakiuii. CaMOCTOSITETIbHO IUIAHUPOBaTh U
OCYIIECTBIISTH CBOIO MI03HABATEJILHYIO
JIeSITEIIbHOCTD; MPUHUMATh aKTHBHOE y4acTHE B
TPYIIIOBOH Y4eOHOH eI TEIbHOCTH




2.2
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[Tonoxenne metamnoB B Ilepuoanyeckoil cucreMe XUMHUYECKHUX
aneMeHTOB. OCOOEHHOCTH CTPOEGHHUS DJIEKTPOHHBIX 000JI04eK
aTOMOB MeETaJUIOB. PacmpocTpaHeHHE XUMHUYECKUX 3JIEMEHTOB-
METaUIOB B 3eMHOM Kope. OOmme ¢Qusnueckne CBOWCTBA
MetawioB. [IpuMeHeHne MeTayuloB B OBITY, TPHPOAE U TEXHHKE.
CmnaBel  METAJVIOB.  OJIEKTPOXUMHUECKUI psiil  HampsDKeHHH
METAaJUIOB. Oo6urue CIOCOOBI MOJTYYCHUS METAJIJIOB!
TUAPOMETAIUTYPrusl, NHPOMETAJULYPTUs, OSJIEKTPOMETAITYPIHUsL.
[onsTHe o Koppo3un MetamtoB. CIIOCOOBI 3aIIUTEI OT KOPPO3HUH.
OO6mas xapaktepuctuka MetamioB I[A-rpymmer [leprommdeckoit
CUCTEMBI XMMHUYECKUX 3J1€MEHTOB. HaTpuil n xanmii: mosnydenue,
(u3nveckne W XUMHYCCKHE CBOMCTBA, IPHMEHCHHE IPOCTHIX
BEIIECTB M WX coeAnHeHWH. OOmas XapaKTepHCTHKa METaIOB
IIA-rpynmner Ilepronudeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB.
Maruuii ¥ KanpUuid: MojydyeHue, (U3NUECKHe U XHMHUYECKHE
CBOWCTBA, NPUMEHEHHE MPOCTHIX BEUIECTB M MX COCIUHEHHIl.
JKecTkocTh BOABI M CIOCOOBI €€ YCTpaHEHHUS. AJFOMHUHUIL:
nonxydeHue, (GU3UUECKHEe M XUMHYECKHE CBOWCTBA, NMPHUMEHEHHE
MPOCTOTO BEIIECTBA M €ro COeAMHCHHHA. AMGOTEpHBIC CBOMCTBA
OKCHJAA HUTUAPOKCUAA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI
amfoMuHUA.  OO0mas XapaKTepHCTHKAa METAJIOB  MOOOYHBIX
moarpynn  (b-rpymm) Ilepuoamdeckoit cHCTEMBI XHMHYECKUX
aneMeHTOB. Du3nueckue U XMMHUYECKHE CBOMCTBAa XpoMa M €ro
coequmaeHnil. Oxcuapl u ruapokcuasl xpoma(ll), (III) u (VI).
Xpomarsl M JUXPOMATBI, UX OKUCIMTEIbHBIE CBOMICTBA.
[Tonyuenne u npumeneHue xpoma. Pu3nuecKue U XUMUUYECKHE
CBOMCTBa MapraHiia u e€ro coeauHeHuid. OCHOBHBIE COCTUHEHHS
maprarna (II), (IV), (VI) u (VII). IlepmanranaT kamus, ero
OKHCIIUTENIbHbIE CBOMCTBAa. PuU3NUECKHE U XMMHUYECKHE CBOMCTBA
xKejmesa M ero coequHeHHMH. OKCHIBI, THUAPOKCHABI U COJH
xkeme3a(Il) m (III). IomyyeHwme W TpHUMEHEHHE jKele3a M €ro
CIutaBoB. Menib: ToNydeHne, (PU3MYeCKUe U XUMUIECKUE CBOWCTBA,
MPUMEHEHHE MPOCTOr0 BELIECTBA U €ro coeauHeHui. LluHK:
HOJy4€eHUeE, ¢dusnueckne u XUMHYECKHE CBOICTBA,
PUMEHEHNETIPOCTOTO BELIECTBA U €ro COelMHEeHUH. AM]oTepHbIe
CBOMCTBA OKCHAA M THJIPOKCHUAA IUHKA, TI'MIPOKCOKOMILIEKCHI
IIUHKA.

Oxcnepumenmanvhbie  Memoobl  U3VHeHUs — eeuecms U Ux
npespawjeHui:

e JleMOHCTpauuu:

— KoJuleKIMsl «MeTaulbl ¥ CIIaBbI»;

PackpbiBaTh  CMBICI  M3y4aeMbIX MOHATUH
(BBIOENATH HX XapakTepHbIE MPU3HAKH) U
OPUMEHATh OSTH MOHATHA IPU  ONHUCAHHU
COCTaBa U CTPOEHHs] HEOPTaHMUECKUX BEIECTB,
JUIsl OOBSICHEHUS OTAEJIBHBIX (haKTOBH SIBICHUI.
OOBsicHATH ~ 00ImME  3aKOHOMEPHOCTH B
U3MEHEHUU CBONCTB 3JEMEHTOB — METaIIOB U
UX COCTUHEHHH C y4ETOM CTPOCHHUS MX aTOMOB
u nonoxenus B Ilepuonmueckoir cucreme
xuMmudeckux siemeHToB J[. M. Menngeneena.
XapakTepu3oBaTh (oTIUCHIBATB) oOmme
XUMHYECKHE CBOHCTBa METaJJIOB, nux
BR)KHEHWIINX COCIMHEHHUH, IOATBEPXKAas 3TO
OIHCaHue MpUMEPaMHU YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ;
MMPUMEHCHUE MCTAJIJIOB B pa3JIMYHbIX o6nacmx
MIPAKTUYECKOl  JEeATeNbHOCTH 4YelloBeKa, a
TaKXKC HCIIOJIb30BAHUC nux s CO31aHUsA
COBPEMCHHBIX MaTCpUajIoB U TEXHOJIOTHH.
OnuceBaTh CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HH. PackpriBaTh CYIIHOCTh
OKHCJINTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIHH
MOCPEACTBOM  COCTaBJICHHS  3JIEKTPOHHOTO
Gamanca stux peakumid. [IpoBoanTh peakimy,
MOJATBEPXKIAIOIINE  XapaKTepHbIE  CBOHCTBA
N3y4a€MbIX BEHICCTB, PACIIO3HABATH OIBITHBIM
NyTéM MOHBI METaJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacTBOpax. HpOBOI[I/ITB 1 OIIMCBhIBATh
XMMHUYECKMH  AKCHEepHUMEHT (J1abopaTopHbIe
OTIBITHI U MIPaKTUIECKHE paboThl);
NPEACTABISITE  PE3yAbTaThl  XHUMHYECKOTO
9KCTIEpUMEHTa B (hopMe 3aIllicH ypaBHEHHH
COOTBETCTBYIOIINX PEaKIHH M JIeNaTh BBIBOJBI
Ha ux ocHoBe. CrenoBaTb  IpaBHUIAM
NONb30BAHUS ~ XHMHUYECKOH  mocyao U
nabopaTopHeIM  0OopynoBanueM. IIpoBomuts
BBIYUCJIICHHUA 110 YPaBHCHHUAM XHUMHYCCKUX
peakuuii. CaMOCTOSTENILHO TIJIAHUPOBATh H
OCYILECTBIISITh CBOIO [T03HABATENIBHYIO
JACATCIbHOCTh, IPUHUMAaTh aKTUBHOC Y4aCTUEC B
TPYMIIOBOH y4eOHOH e TeTFHOCTH




— B3aMMOJICHCTBHE ILEIOYHBIX M IIEJIOYHO3EMEIbHBIX METAIIOB C
BOJIOH (BO3MOXKHO HCIIOJIH30BAHNE BHICOMATCPHAIIOB).

e JlabopaTopHBIE ONBITHIL:

— B3aMMOJICHCTBHE ILEIOYHBIX M IEJIOYHO3EMEIbHBIX METAIJIOB C
BOJIOH (BO3MOYKHO HCIIOJIH30BAHUE BHICOMATEPHAJIOB);

— B3aMMOJCWCTBHE THIPOKCHIOB QJIIOMHUHHS M [WHKA C
pacTBOpaMu KUCIOT U LIEJI0YEH;

— Ka4eCTBCHHBIC PCaKIIMK Ha KATHOHBI METAJLIOB.

o [IpakTuueckue paboTHI:

Ne 7. Pemienue skcnepUMEHTAIbHBIX 3a4ad 10 TeMe «MeTamisl
TJIAaBHBIX ITOATPYIIID;

No 8. Pemienue sKCIepUMEHTAIbHBIX 3alad M0 TeMe «MeTamibl
MOOOYHBIX MOATPYI». e PacuérHple 3amaum: — BBEIYHCICHHUC
Macchl (00beMa, KOMMYEeCTBA BEIIECTBA) MPOAYKTA PEAKIIUH, SCIIH
OTHO M3 BELIECTB JaHO B BHUJE pacTBopa C ONpelesICHHOU
MacCOBOMW J10JIeil paCTBOPEHHOT'O BEILIECTBA, WJIA UMEET MPUMECH;
— BBIYHCIICHHE MAacCchl (00beMa, KOMMYECTBA BEIIECTBA) MPOAYKTA
peakUuy, eClM OJHO M3 BEIIECTB JaHO B BHUJE pPacTBOpa C
OTIpeNIeICHHOH MaccoBOW JOJell pPacTBOPEHHOTO BEIIECTBa; —
BBIYUCJICHHUC BbIXOJa MNPOAYKTa pCakKuuu OT TEOPETUUCCKU
BO3MOXKHOTO

Pazgen 3. XuMus u ku3Hb

3.1

Mertoapl MO3HAHHWS B XUMHH.
XUMUS U KA3Hb

Pomp xumMum B oOecliedeHHH  YCTOHUHMBOTO  pa3BUTHA
yenoBedyecTBa. [lOHATHE O HAaydyHBIX METOJax IIO3HAHUS U
METOJIOJIOTUM HAY4YHOTO HcciefoBaHus. HayuHble NpUHLMIIBI
OpraHu3aluy XMMUYECKOIO MIPOU3BOJICTBA.

[IpomsIieHHBIE CITOCOOBI MMONMYYEHUs BaKHEHITNX BemecTB (Ha
prMepe TPOU3BOACTBA aMMHAaKa, CEPHOM KHCIOTHI, METaHOJA).
[IpomsIieHHBIE CIOCOOBI OTYYCHUS METAIJIOB U CIDTABOB.
XUMHUECKOe  3arps3HEHHE  OKpYXalolel cpeasl H  ero
nocneactsus. IlpoGiema mepepabOTKM OTXOIOB U MOOOYHBIX
MIPOAYKTOB.

Ponp xumum B oOecrmeueHUM DSHEPreTHUYeCKOW Oe30MacHOCTH.
[MpuHIHIEI «3eIeHON XUMUNY.

Xumust v 310pOBbE YEI0BEKA.

JlexapcTBeHHbIE CpelcTBa. IIpaBuna UCIONb30BAHUS
JIEKapCTBEHHBIX NpenapaToB. Ponb XUMUM B pa3sBUTUU METULMHEL.
Xumust iy, OCHOBHBIE KOMITOHEHTHI MUy, [TuimeBsie 100aBKy.
Pous xuMum B oOecriedeHuH MUIIEBOH 6e301acHOCTH.
Kocmernueckue u napgromepHsie cpencrsa. berroas Xumusi.
IIpaBmna 6e30macHOTO HWCHOJB30BAHUS IPETApaToB OBITOBOM

PackpbiBaTb  poilb  XUMUUM B PELICHUU
YHEPreTUYECKUX, CBIPHEBBIX U JKOJIOTHYECKHUX
npoOJieM YeloBeuecTBa, ONMHUCHIBATH OCHOBHBIC
HaNpaBJICHUs Pa3BUTHs XUMHYECKOH HAayKU U
TexHonoruu. [IpumensaTs npasuia O6e301macHOrO
oOpaleHnsi ¢ BellecTBaMH, UCIIOIb3yEMBIMH B
MOBCEHEBHOM JKM3HM; a TakKe MpaBHiIa
0e301aCHOTO TOBEJCHUS B LEISIX COepeKeHUS
3I0pPOBbsl U OKPYXKAIOLIEH MPUPOAHON CpEABI;
IIOHMMATh OIIACHOCTb BO3JCHUCTBUS HAa >KUBbBIE
OpraHU3Mbl OIPEACJIEHHBIX BELIECTB, CMBICI
nokazatenss IIJIK, mosicHaTe Ha mnpumepax
CHoCOObl YMEHBILCHUS! W TPEJOTBPAILCHUS UX
BpPEIHOIO BO3JACHCTBUSA. AHAIU3UPOBaTh U
KPUTUYECKHU OLICHMBAThb nH}pOpMaHIo,
CBA3aHHYIO ¢ XMMHYECKUMU IIPOLECCAMH U HUX
BIMSIHUEM Ha COCTOSIHUE OKPY>KaIOLIEH Cpenbl.
Hcnonp3oBaTh  MOJy4EHHBIE  3HAHUA U
MpeACTaBICHUs O cdepax AeAaTebHOCTH,




XVMUH B TIOBCETHEBHOM KU3HH.

Xumust B CTpOUTENbCTBE. BakHelle cTpouTeabHble MaTepUab
(uemeHT, 6eToH). [IpOM3BOJCTBO CTPOUTENEHBIX MaTEpHAJIOB.
Xumust B CeNbCKOM Xo3siicTBe. OpraHudeckre U MHUHEpajbHbIC
ynobpenusi. Heopranudeckne wmartepuansl (KOHCTPYKIMOHHBIC
MaTepuaibl, KpackH, CTEKJI0, KepaMuka). MaTepuansl i
anexkTpoHuky. HanotexHonorun

CBS3aHHBIX C HAyYKOH U  COBPEMEHHBIMU
TEXHOJIOTUSIMHU, KaK OCHOBY JJISi OPUEHTAI[UU B
BbIOOpE cBOcil Oynymied mpodecCHOHANTBHON
nesaTeabHOCTH.  Mcmonb30BaTh  CHCTEMHEIC
XUMUYECKHE 3HAHMUA [ OOBLICHEHHS U
MIPOTHO3UPOBAHUS SIBIICHUH, HMEIOITUX
€CTECTBEHHOHAYUHYIO pUPOY,
[IPOrHO3UPOBaTh, AHAJIU3UPOBATh M OLICHUBATh
C TIO3WIMA DKOJOTMYECKOH  O€30macHOCTH
MOCTIEACTBUSL OBITOBOM W TPOU3BOJICTBCHHOM
NIeATEILHOCTH JeJIOBCKA, CBSI3aHHOM c
nepepadoTKOM BCIIIECTB; HCITOJIE30BaTh
[IOJIyYEHHbIE 3HAHUS AJIS1 NPUHATUS TPAMOTHBIX
peleHui Tpo0ieM B CUTYAIlMsIX, CBA3aHHBIX C
xumueil. [IpuHuMaTe ydactue B OOCYXIEHUH
mpobsieM  XMMHUYECKOM W JKOJOTHYECKOH
HaHpaBHeHHOCTI/I, BBICKA3bIBATH CO6CTBeHHyIO
MO3UIMI0 1O mpobjiemMe U Mpeajarath
BO3MOXHBIE IIYTHU €€ pelICHUs

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68
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