


IHosicHUTEeNLHAS 3AIHCKA

Pabouast mporpamma cpemgHero odmero 00pa3oBaHUs IO XUMHH COCTaBJICHA HA OCHOBE:
Deoepanvnoco 20CyOapCmeenHo20 00paA306aMeNsHO20 Cmanoapma cpeone2o (nonno2o) oodugeco odpazoeanus (PI'OC COQO). Ilpuxas
Munobpnayxu Poccuu om 17 mas 2012 2. No 413.
Ipumepnoii npoepammsl cpeone2o odugeco o6pazosanus no xumuu (y2ayonenHvlil Ypo6eHs), 0000peHHOoll peuieHuemM pedepanrbHo20 y4eOHO-
Memoouuecko2o odvedunetist no odugemy oopazoeaniiio (npomoron om 28 uwonsn 2016 2. Ne 2/16-3);
LIpumepnoii paboueii npoepammer k aunuu YMK B.B .Jlynuna, yueono- memoouueckoeo nocoous/B. B. Epemun, A. A. /[posoos, H. B. Epemuna,
2. FO. Kepumos. — M. : Jl[pogha, 2017. — 324, [1] c.
Memoouuecrozo nucema o npenooasanuy xumuu 6 odueodpasosamevrvix opeanusayusx Mypmanckoit obaacmu 6 2020/2021 yuebnom 200y.

Pabouas yuebHas nporpamma aapecosaHa ydamumcesi 10 u 11 kmaccoB 00meobpa3oBaTebHbIX YUPEKICHHUH, peann3yeT yriryOJeHHbIH
YPOBEHB CPEIHETO MOJIHOrO 00pa30BaHUs 110 XHMMUH, O0IINE LN CPeHero oomero o0pa3oBaHusl, UAEH Pa3BUBAIOLIETO, COBPEMEHHOTO, HAYYHO
00OCHOBAHHOTO Kypca XMMHH, BHYTPUIIPEIMETHbIE U MEXKIIpeaMeTHble cBsi3u. llpenycmarpusaer GpopMHpOBaHHE YHHUBEPCATIbHBIX yUEOHBIX
TOEUCTBUHN yUaIHUXCsl, TTO3BOJISIET OCYIIECTBIISATE CUCTEMHO-IEITEIbHOCTHBIA M MPAKTUKO-OPUEHTHPOBAHHBINA MOAXO0bI B 00y4yenun. Benymas
uzest Kypca — COXpa HHUTb LEIOCTHOCTh M CUCTEMHOCTh Y4eOHOro MpeaMe—Ta XMMHUM B CUCTEME 3HAHWH yJamuxcs. M3ydenne XuMun Ha tare
cpenHero (MoHOro) obmero odpa3oBaHusl MPU3BAHO OOECTICUUTH !
(dbopMupOBaHHE CHCTEMbl XMMUYECKHX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHOHAYYHONW KapTHHBI MUDA,;
Pa3BUTHE JIMYHOCTU OOYYAIOLINXCS, UX MHTEUIEKTYaJlbHOE U HPABCTBEHHOE COBEPIICHCTBOBAaHHE, (POPMHUPOBAHNE Y HUX T'YMAHHUCTUYECKHX
OTHOIIEHHUH U 3KOJIOTHMYECKH LeI1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOH AESITEIBHOCTH;
BbIPaOOTKY y 00y4aroImXxcsi MOHMMaHUs OOIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XMMHUH, a TaKKe (POPMUPOBAHHIE Y HUX OTHOLIEHHS K XUMHUHU
KaK BO3MOXHOU 00J1acTH Oyayied mpakTHYeCKON NesITeIbHOCTH,
(dopmupoBaHHE YMEHHI O€30MacHOro 00paIeHus C BELIECTBAMH, UCTIOIb3YEMBbIMU B TIOBCEITHEBHON YKHU3HH.

Llenu n3y4yeHus XUMUH B CPEAHEN LIKOJE!
dopMUpoBaHUE YMEHUs BUJETh U TIOHUMATh LIEHHOCTh 00Pa30BaHMsl, 3HAUNMOCTb XUMHUYECKOTO 3HAHUS JJIs1 K&JKIOTO Y€JIOBEKa, HE3aBUCHUMO OT
ero npo¢eCCUOHATIPHON AeSITeTbHOCTH,
dopMupoBaHUEe YMEHHs pa3indarh (PAaKThl U OLEHKH, CPAaBHUBATh OLICHOUHBIC BBIBOABI, BHIETh HX CBSI3b C KPUTEPUSMH OLEHOK MU CBS3b
KPUTEPHEB C ONpPEIeIEHHONH CUCTEMON IIEeHHOCTeH, (OpMyTupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3HLIHIO;



DopMHpOBaHUE LEIOCTHOIO MPEACTABICHUSI O MUPE U POJIM XUMHH B CO3JJaHUH COBPEMEHHON €CTECTBEHHOHAYYHON KapTUHBI MHUPA, YMEHUS
OOBSICHATb OOBEKTHI M MPOLIECCHI OKPYIKAIOIIEH NeHCTBUTENBHOCTH (IPUPOAHOHN, COLMANBHON, KYJIBTYPHOH, TEXHHYECKON CPelbl), HCTIOIb3Ys
IUIsl 5TOTO XUMUYECKHUE 3HAHUS.

IIpnobpereHue ombiTa pa3HOOOPA3HOW IESATENBHOCTH, OIbITA MO3HAHUS M CAMOIIO3HAHMS, KJIFOYEBBIX HABBIKOB, MMEIOIINX YHHUBEPCAJIbHOE
3HaYEHHE JIJIsI PA3JINYHBIX BHOB ACATEIBHOCTH (HABBIKOB peIleHUs MpobieM, MPUHITHS PELICHNH, IONCKa, aHamu3a 1 00padoTku nHpOpMaLum,
KOMMYHHKATHBHBIX HaBBIKOB, HABBIKOB M3MEPEHHI, HABBIKOB COTPYIHHYECTBA, HABBIKOB O€30MaCHOrO 0OpaLICHHUs C BELECTBAMMU B IIOBCCIHCBHOM
JKH3HH).

H3yueHne XMMUU Ha yrilyOJIEHHOM YPOBHE B CTapIleil MKOJIe MPEAoaraeT IoJIHOe OCBOeHNE 0a30BOro Kypca U BKJIIOYAET PaCUINpEeHUe
NPEIMETHBIX PE3YJIbTATOB U COMAEPKAHMS, OPUEHTHPOBAHHOE HAa TIOATOTOBKY K MOCIEAYIOLIEMY PO ECCHOHATEHOMY 00pa30BaHUIO; pa3BUTHE
WHIMBUAYAJIBHBIX CIIOCOOHOCTEH 00yJaromux cs myteM Oosiee riryboKoro, 4eM 3TO MpeaycMaTpruBaeTcst 0a30BbIM KyPCOM, OCBOSHHSI OCHOB HayK,
CHUCTEMATHYECKHX 3HAHWH, YMEHHE NPUMEHSTHh MOJYYEHHBbIC 3HAHUS U PEIleHHs] NMPAKTHYeCKHX W y4eOHO-HCCIeNOBaTeIbCKUX 337a4 B
U3MEHEHHOM, HECTAHAAPTHON CUTYalluu, YMEHHE CUCTEMATH3UPOBaTh U 0000IIaTh NOJy4YeHHbIE 3HaHUs1. M3ydeHue npenmMeTa Ha yriryOJIeHHOM
ypOBHE MO3BOJISIET CPOpMHUPOBATH y OOYHYAIOIINXCS YMEHUE aHaJM3MPOBATh, MPOTHO3UPOBATH U OLICGHWBATH C TO3UIUH SKOJOTMYECKOH
0e30MacHOCTH TOCIIEACTBHS OBITOBOM U MPOU3BOICTBEHHOH A TEIPHOCTH YEJIOBEKA, CBA3aHHOM C MOJy4YeHHEM, TPIMEHEHHEM 1 NepepadoTKOM
BemecTs. M3yuenne npenmera « XuMus» B 4acTé (OPMHUPOBAHHS Y 00YHAOLTUXCSl HAYYHOTO MUPOBO33PEHHS, OCBOSHHSI OOIIEHAYYHBIX METOIOB
MO3HAHUS, & TaK)KE MPAKTHYECKOrO MPUMEHEHHs] HAayYHbIX 3HAHUI OCHOBAHO HAa MEXIPEIMETHBIX CBS3SIX C MNpeaMeTraMHu o0nacTeit
€CTECTBEHHBIX, MATEMATUUECKUX U TYMaHUTAPHBIX HAYK.

[Iporpamma mpenycMaTpuBaeT HCHOJIb30BaHHE Pa3sHOOOpPasHBIX (OpM OpraHm3zaunu y4eOHOro MpoLecca, BHEAPEHHS COBPEMEHHBIX
MeTOOB OOy4YeHHUsl M Teparormdeckux TexHojoruid. Ocoboe BHMMaHHUE YIENseTcsl OpraHU3aluy MPOEKTHON AEATENbHOCTH IIKOJBHHUKOB H
npUOOPETEHUIO OMBITA YYaCTHsl B TUCKyCcCUsX. [IporpaMma yuuTBIBAET BO3MOXKHOCTD MOJYYEHUsI 3HAHUHM B TOM YHCJIE Yepe3 MPAKTHYECKYIO
NESTEeIbHOCTD.

IIpumepHbIii yueOHBIN MmIaH ais ectecTBeHHO-Hay4yHOro mnpoduinst ®I'OC COO mis obOpasoBaTenbHBIX yupekaeHuil Poccuiickoit
®Deneparun orBoauT 175 wacos (5 wacoB B Hemento, 350 yacoB 3a aBa roga oOyueHHs) Ha U3ydeHUe y4eOHOro npeamera « XuMus» Ha dTare
cpenHero obmiero oOpa3oBaHUsl Ha YIrUIyOJIEHHOM YpOBHE AJISI pealu3allil aBTOPCKUX IOAXONOB, HCIOJBb30BAHMS Pa3HOOOpa3HBIX (opM
OpraHu3aLMK y4eOHOro Mporecca, BHEAPEHUS COBPEMEHHBIX METONOB OOYYEHMsI U MENAarorndecKruX TEXHOJOTHH COOTBETCTBEHHO Ha 2 roja
oOyueHwusl.

ITo yueOHOMY TUTaHy LIKOJIBI U TOIOBOMY KaJIeHIApPHOMY yueOHOMY rpaduky, ¢ yueToM mpoxusanus B yenoBusix Kpaitnero Cesepa, ¢
yUETOM MPOMEKYTOYHBIX KAaHUKYJ, Ha m3ydeHne xumuud Ha B 10 m 11 kmaccax mpemycMmoTrpeHo 34 yueOHbIX Henenu. Takum obOpasom,



HacTosimas pabodast mporpamma paccuntana Ha 340 yueOHBIX 4acoB, M3 pacdera 5 4acoB B Henmenro npu 34 yueOHbIX Hepenssx. CokpalieHue
94aCcOB TOCTUTAETCS 33 CYET YMEHBIICHUS Pe3ePBHBIX YIEOHBIX YaCOB.

10 kiacc — 170 4acoB, U3 HUX: MJIAHOBBIX KOHTPOJIBHBIX padoT — 5, mpakTudeckux padot — 15; naboparopHbix paboT - 38;

11 kJacc -170 4acoB, U3 HUX. TUTAHOBBIX KOHTPOJIbHBIX padoT —4; mpakTudeckux padboT — 9; mabopaTopHbIX paboT -  ; pe3epBHOE
BpeMs — 2 qaca.

Conepxanne oOyuenus peannzoBaHo B YMK mo xumwuu, BbImymeHHOM m3natenbcTBoM «Jlpoday: Epemun B.B., Ky3emenko HE.,
Tepernn B.U., lpo3nos A. A, Jlyaun B. B. Xumus 10 knacc (yrmyOnennbiii yposens); Epemun B.B., Ky3semenko H.E., Tepennn B.1., [lpo3nos
A. A, Jlynun B. B. Xumus 11 knace (yriayOneHHBIH YPOBEHB).

Pacnpenenenue 4acoB no TeMaM COCTABJICHO ¢ HE3HAYUTEJIBbHBIMU W3MEHEHHMSIMU aBTOPCKONM MPOrPaMMBbl C MCIOJb30BAHUEM PE3EPBHOTO
BpeMeHU. POpMyIMPOBKA HA3BAHUH Pa3AeNioB U TeM COOTBETCTBYeT IIpuMepHON mporpamme.












pacKpbIBaTh HAa MpUMEpPaxX pPoJb XUMUHU B (POPMUPOBAHMU COBPEMEHHOW HAYYHOW KapTUHBI MHpA U B MPAKTHUECKOH AEATEIbHOCTH UYEJIOBEKA,

B3aMMOCBS3b MEXIY XUMHEN U IPYTMMU €CTECTBEHHBIMU HayKamH,

WIIOCTPUPOBATh Ha IPUMEpax CTAHOBJIEHHUE U 3BOJIOLIMI0 OPraHMYECKON XMMHUH KaK HayKU Ha Pa3jIMYHbIX HCTOPUUECKUX dTalax ee pa3BUTHSL
yCTaHaBJIMBATh NIPUUYNHHO-CJIEICTBEHHBIE CBA3U MEXAY CTPOEHHEM aTOMOB XMMMUYECKUX 3JIEMEHTOB U MEePUOJUYECKUM U3MEHEHHEM CBOICTB
XHUMHYECKHUX 3JIEMEHTOB U UX COCMHEHUH B COOTBETCTBUU C MOJOKEHUEM XUMHUYECKUX 3JIEMEHTOB B IEPUOANYECKON CUCTEME;
aHANIU3UPOBATb COCTAaB, CTPOEHHE M CBOMCTBAa BELIECTB, MPUMEHSST MOJOXEHMs] OCHOBHBIX XMMMUYECKHUX TEOPUN: XMMHUYECKOTO CTPOEHHUs
opranuyeckux coenuHeHuii A.M. bytneposa, cTpoeHHs1 aTOMa, XUMUYECKON CBS3H, SJIEKTPOJUTHUYECKON MUCCOLUALUUA KUCIOT U OCHOBAHMIA,
yCTaHaBJIMBATh PUUYUHHO-CIIEICTBEHHBIE CBSI3U MEX/ly CBOWCTBAMH BELIECTBA U €r0 COCTABOM U CTPOCHUEM,

NPUMEHSTH MPaBIJIa CUCTEMATHYECKONH MEKAYHAPOIHON HOMEHKJIATYPBI KaK CPEACTBA PA3IMYCHUS] U UICHTH(UKAIINN BEIIECTB MO UX COCTABY
U CTPOEHHUIO;

COCTABJIATh MOJIEKYJSIPHBIE U CTPYKTYpPHbIE (POPMYJIbI HEOPTAaHUYECKHX U OPraHMYECKUX BELIECTB KaK HOCHTENeH MH(POPMALMU O CTPOSHHUH
BEIIECTBA, €r0 CBOWCTBAX U MPUHAAJIEKHOCTH K ONPENEIEHHOMY KJIaCCy COeAUHEHNUN;

OOBSICHATD TPHUPOAY U CIOCOOBI OOpPa3OBaHMsSI XUMHYECKOH CBSI3H: KOBAJEHTHOHW (TOJSIPHOW, HEMONAPHON), MOHHOHM, METaJUIMYECKOH,
BOJOPOMHON — C LIEJIBIO ONPENEICHUs] XMMUYECKON aKTUBHOCTH BEILECTB;

XapaKTepPU30BaTh (PU3NYECKHE CBOWCTBA HEOPTaHMYECKHMX M OPTaHUYECKHX BEINECTB M YCTAHABIMBATH 3aBHCHUMOCTb (DPM3MUYECKHX CBOMCTB
BELIECTB OT TUIA KPUCTATIMUECKON PelleTKH,;

XapaKTepHU30BaTh 3aKOHOMEPHOCTH B M3MEHEHMM XMMHUYECKHX CBOMCTB NMPOCTHIX BELIECTB, BOAOPOIHBIX COEIWHEHUH, BBICIIMX OKCHIOB U
TUJIPOKCHUIOB,;

MPUBOAUTH MPUMEPbI XUMUUECKUX PEaKIUil, paCKphIBAIOLNX XapaKTepHble XUMUYECKHE CBOMCTBA HEOPraHUUECKUX U OPraHMYeCKUX BELIEeCTB
U3yUYEHHBIX KJIACCOB C LIENBI0 UX HACHTHU(PUKAINH U 00bACHEHHUs 00JaCTH MPUMEHEHUS,

OTpeAeNsaTh MEXaHU3M peakLiy B 3aBUCUMOCTH OT YCJIOBUN MPOBEAECHUs pEAKLIMU U IPOrHO3UPOBATh BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX
peaxiuii Ha OCHOBE THUIA XUMHUYECKOM CBSI3U U aKTUBHOCTH PEareHTOB;

yCTAHABJIMBAThH 3aBUCHMOCTb PEAKIIMOHHOHN CITOCOOHOCTH OPraHMYECKUX COEMHEHUH OT XapakTepa B3aMMHOTO BIIMSIHUS aTOMOB B MOJICKYJIax C
LIEJIbIO IIPOTHO3UPOBAHUS TPOAYKTOB PeaKLny;

YCTAHABJIMBATh 3aBHCUMOCTb CKOPOCTH XHUMHUYECKOW PEaKIMH M CMEINEHUS XMMHYECKOrO PAaBHOBECHS OT PA3JIMYHBIX (DAKTOPOB C LENBIO
OTpeAeNeHus] ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MPOLIECCOB;

YCTAHABJIMBATh T'€HETHUECKYIO CBsI3b MEXKAY KIAcCaMH HEOPraHMYECKMX W OPraHWYeCKHUX BeIeCTB Uil OOOCHOBAHHS MPUHIMITHAIBHON
BO3MO)KHOCTH MOJYy4Y€HUs] HEOPraHMUECKUX U OPraHUYeCKUX COeMHEHUH 3aJaHHOr0 COCTaBa U CTPOEHMUS,



noadupaTh peareHThl, YCIOBUS U ONPEAEISTh MPOMYKTHI PEAKIHi, MO3BOJSIOMINX PEaTH30BaTh JTa0OPATOPHBIE U MPOMBILUIEHHBIE CIIOCOOBI
MOJIy4E€HUS] BaKHENIINX HEOPTraHUYECKUX U OPTaHNYECKUX BEILECTB,

ONPENENATh XapakTep Cpenbl B Pe3yJIbTaTe THAPOIN3a HEOPraHUYECKUX U OPTaHMYECKUX BELIECTB U MPUBOAUTL NPUMEPBI THAPOJIN3A BELIECTB
B TIOBCETHEBHOM JKU3HH YeJIOBEeKa, OMONIOrNYeCKUX OOMEHHBIX MPOLIECCAaX M MPOMBILILIEHHOCTH,

MPUBOAUTE NPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI B MPUPOAE, MNPOU3BOACTBEHHBIX MPOLECCAX U SKU3HEAECSATEIbHOCTH
OpPraHU3MOB;

00OCHOBBIBATh MPAKTHYECKOE MUCIIOIb30BAHNE HEOPTAHUYECKUX U OPraHUYECKUX BELIECTB U X PEAKLUH B MPOMBILIUIEHHOCTH U OBITY;

BJIAJIETh MpaBIIaMu O€30MaCHOTO OOpaIEeHus C €KUMH, TOPIOYHMH U TOKCHYHBIMH BEIECTBAMH, CPEACTBAMU OBITOBOW XUMHUH,

2) 8 YeHHOCMHO-OPUEeHMAYUOHHOI chepe:

KPUTHYECKH OLIEHUBATH U WHTEPNPETHPOBATH XUMUYECKYIO WH(POPMALIMIO, CONEPIKAIYIOCS B COOOIICHUSX CPEICTB MACCOBOM MH(OpMAINH,
pecypcax MHTepHETa, HAYYHO-TIOMYJISIPHBIX CTATBSIX C TOYKU 3PEHUST €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENSIX BBIIBJICHUS OLTHOOYHBIX
CykaeHui 1 GOpMHUPOBAHUS COOCTBEHHON MO3UIINH,

UCTIOJIb30BATh METOMbl HAYYHOTO TIO3HAHWS: AHAJM3, CHHTE3, MOMISIHPOBAHUE XUMHUYECKHUX MPOLIECCOB U SIBIEHUH — MPH pelIeHnH y4eOHO-
HCCIIEIOBATEIBCKUX 33/1a4 110 U3YYEHHIO CBOICTB, CIIOCOOOB MOMYYESHHS U PACTIO3HABAHUS OPTaHIMUYECKUX BEINECTB,

YCTaHABJIMBATh B3aUMOCBSI3U MEXKAYy (DakTaMu U TEOpPHUeH, MPUYUHON U CIEICTBUEM TMPU aHAM3e MPOOJIEMHBIX CUTyaluid U OOOCHOBaHUU
MPUHIMAEMBbIX PEIleHUH Ha OCHOBE XUMUYECKIX 3HAHUM;

MPOTHO3MPOBATh, AHATU3UPOBATH U OLIGHUBATH TOCJIECTBUS ISl OKPY KaoIed cpeabl OBITOBON M MPOU3BOACTBEHHON IEATEIHPHOCTH YEJIOBEKa,
CBSI3aHHOH C TIepepadOTKOI BELIECTB,

MPENCTABJIATh MyTH PELISHUs TJI00ATBHBIX MPOOJIEM, CTOSIIUX TIEPe]] YeJIOBEUECTBOM, U MEPCIEKTHBHBIX HATIPABJICHUH Pa3BUTHS X MMUYECKUX
TEXHOJIOTUH, B TOM YHCJI€ TEXHOJIOTUH COBPEMEHHBIX MAaTEPHAJIOB ¢ PA3IMYHON (HYHKIIMOHAIBHOCTHIO, BO30OHOBISIEMBIX UCTOYHUKOB CBIPBS,
nepepaboTKU U YTUJIU3AIUH TPOMBIIUIEHHBIX U OBITOBBIX OTXOOB.

3) 6 mpyoosoii chepe:

CaMOCTOATENBHO TUIAHUPOBATH U BBINOJHATh XUMUYECKUI SKCIEPUMEHT O PACIIO3HABAHUIO U MOJYYEHUI0 HEOPraHUYECKUX U OPraHMYECKHUX
BEIIECTB, OTHOCALINXCS K PA3JIMYHBIM KJIACCAM COEIUHEHH, B COOTBETCTBHUH C MPABWJIAMH U MTpUeMaMH 0€30MacHO paboThl ¢ XUMHUYECKUMHU
BeIeCTBaMH U J1Ja0OPaTOpHBIM 000PYIOBAHHEM,

MPOBOIUTH PAcUeThl HA OCHOBE XUMHUYECKUX (POPMYJI U YPaBHEHUN pPEeaKkLUi: HAXOKACHNE MOJIEKYJISIPHON (POPMYJITbI OPTaHUYECKOTO BEIECTBA
IO €r0 TUIOTHOCTH M MAcCCOBBIM JOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB, WU IO MPOAYKTAM CTOPAHMS, PACYeThl MACCOBOW JOIH (MacChl)
XUMHYECKOTO COEMHEHHsI B CMECH, pacdeThl Macchl (00beMa, KOJMUYECTBAa BEINECTBA) MPOAYKTOB PEAKIMH, €CIH OAHO W3 BEIECTB JaHO B
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u30bITKE (MMEEeT MPHUMECH); PacdeThl MAaCCOBOW MM OOBEMHOH IOJM BBIXONA MPOAYKTA PEAKLHUH OT TEOPETHUECKH BO3MOXKHOTO, PacyeThl
TerIoBoro >¢¢exra peakuuu, pacderbl OObEMHBIX OTHOLICHHWH a30B NMPH XUMHYECKHUX PEAKLHX; pacdeTbl Macchl (00BeMa, KOJINYEeCTBA
BEIECTBA) MPOMYKTA PEAKLMH, €CIIU OJHO U3 BEIECTB AaHO B BHJE PACTBOPA C ONPENeNeHHOI MacCOBOI 10Jiel PaCTBOPEHHOTO BEIECTBA,
—  OCYULIECTBJISITh ITOMCK XUMHYECKOH MH(POpPMALIMK 1O Ha3BaHUSAM, HASHTU(UKATOPAM, CTPYKTYPHBIM (POpMyJiaM BELIECTB;
4) 6 cghepe ghusuyeckoii kynonypol
— OKa3bIBaTh MEPBYIO MIOMOLIb MPU OTPABJICHHUAX, OJKOTaX U JPYTUX TPABMaX, CBA3AHHBIX C BEIIECTBAMH U JJAOOPaTOPHBIM 000OPYIOBAHUEM.
BobinyckHHK Ha yriiy0JIeHHOM YPOBHE MOJIyYHT BO3MOKHOCTh HAYYHThHCS:
- popmynuposams yenv uccieO08anUs, 6b106UAMb U NPOGEPIMb IKCHEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CEOUCMBAX Belecms8 HA OCHOBE UX
coCmasa u cmpoerUs, Ux CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe PEaKyuu, 0 Xapaxkmepe U HPOOYKMAX PA3IUYHIX XUMUYECKUX PeaKyuii;
- CaMOCmOosMeNbHO NAAHUPOGAMb U NPOBOOUMb XUMUYECKUE SKCHEPUMEHMbI C COON0OeHUeM Npaesil 6e30nacHoil pabomer ¢ eeujecmeamu U
JnabopamopHvimM 0060pYOO8aAHUEM;
- UHMEPNPEMUPOBAMb OAHHbIE O COCMIABE U CHPOEHUU 8EUleCE, NONYYEHHbIE C HOMOUbIO COBPEMEHHBIX PUIUKO-XUMUYECKUX MEMOOOB;
- ONUCHIBAMb COCMOSIHUE 2NEKMPOHA 8 AMOME HA OCHOBE COBPEMEHHBIX KBAHMOBO-MEXAHUYECKUX NPeOCMAGIeHUll O CMpOoeHuu amoma OJs
00BACHEHUSA Pe3YIbMAMO8 CHEKMPAIbHO20 AHAIU3A BEleCms;
- Xapakmepu3o6ams pois A30MOCOOEPAHCAIUX 2eMEPOYUKTUYECKUX COEOUHEHUT] U HYKIEUHOBIX KUCTOM KAK BANCHENUUX OUON02UYECKU AKMUBHBIX
seuyecms;
- HPOCHO3UPOBAMb  BOZMONICHOCML HPOMEKAHUS  OKUCIUMENbHO - GOCCHMAHOGUMENbHIX PEaKyuil, JNedcauyux 6 OCHO8e NPUPOOHBIX U
HPOU3BOOCMBEHHBIX NPOYECCOB.
Kpurtepuu o1eHKH JIMYHOCTHBIX, METANIPEIMETHBIX U NPEIMETHBIX Pe3yJbTATOB 00y4eHHs.
JIOCTIDKEHHE JIMYHOCTHBIX PEe3yJIbTATOB OLICHWBAETCSl HA KaueCTBEHHOM ypoBHe (0e3 onenku). CHOpMHPOBAHHOCTH METANPEIMETHBIX H
NPEAMETHBIX YMEHHH OLIEHUBAETCS B OaJUiax Mo pe3ysibTaTaM:
®  Ccmapmosoli QuAeHOCHIUKY TOTOBHOCTH K U3YUYEHHIO IpeaMeTa « XUMUs» (JUarHocTudeckas padora B Havaie yueOHOro roja, B XoAe KOTOpPOi

MPOBEPSIOTCS PEAMETHBIE M METANPEAMETHBIC PE3YJIbTaThl PEABIAYINEro rofa). Pe3ynbraTel CTapTOBOH THATHOCTUKH SIBISIFOTCS OCHOBAHHEM
IUIl KOPPEKTUPOBKH YU4EOHBIX MPOTPaMM M MHAUBUAYATU3ALUH Y4eOHOW NEsSTeNbHOCTH (B TOM YHCJIE B paMKaxX BbIOOpa YPOBHS H3Y4EHUS
NPEAMETOB) C YYETOM BBIICJICHHBIX aKTYaJIbHBIX MPOOJIEM, XapaKTEPHBIX IS KJIacca B LIEJIOM, U BBISIBICHHBIX IPYII PUCKA,

o mekywe2o koumposs (yCTHbIE U MUCBbMEHHBIE OMPOCHI, JJa0OpPaTOpHbIE U MpakTH4YecKHe padoThl, TBOpUeckue padoThl, HanucaHue pedeparos,

yueOHbIe UCCIeNOBAHMA 1 Y4eOHBIC TPOSKTHL, 3aJaHHsI C 3aKPBITBIM OTBETOM M CO CBOOOTHO KOHCTPYHPYEMBIM OTBETOM — MOJHBIM U YaCTUYHBIM,
UH/IMBUAYAJIbHbIE W TPYIINOBBIE (OPMBI OLIEHKH, CaMO- U B3aUMOIIPOBEpKA 3HAHWH, peduiekcus u ap.). TeKyuuil KOHTPOJIb MOXKET OBITh
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dopMupyOIUM, T. €. TMOANEPKUBAIOIIAM W HAMPABISIOIINM YCHJIHMS YYallerocs, W JAUArHOCTHYECKHM, CIOCOOCTBYIOIIMUM BBIBICHHIO U
OCO3HAHMIO YUUTENIEM H YHAIUMCSI CYIIECTBYIOLINX podieM B 00ydeHUHY,;

&  MEMAMUYECKO20 KOHMPOJIA (BbIHOJ’IHeHI/Ie KOHTPOJIbHBIX pa60T 10 OTACJIbHBIM TEMaM WUJIN OnokaM Tem ) PGSYJ'IbTaTbI TEMATUYICCKOTO KOHTPOJIA

ABJIAKOTCA OCHOBAHUEM IJIA TeKYLLIefI KOppeKIUun yqe6H01‘/'1 ACATCIBbHOCTH U €€ UHAUBUAYAJINU3ALIUH,
e NPOMEHCVIMOYHO20 KOHMPO.14, KOTOprﬁ IMpOBOJAUTCA B KOHI€ KaXXA0I'0 IIOJYyrojud U B KOHILE yqe6Horo rojga Ha OCHOB€ pe3yJbTaTOB

HaKOILJIeHHOH OIl€HKHW U Pe3yJIbTATOB BbIIIOJHEHHUA TEMATHY€CKUX ITIPOBEPOYHBIX pa60T;

®  UMO206020 KOHMPOJsL, KOTOPbIA OCYLIECTBISIETCS HA OCHOBAHWUHW PE3YJIbTATOB BHYTPEHHEH (BBIMOJHEHHE MTOrOBOH padOThl) M/MIM BHEIIHEH

OLIEHKH (TPOXOXKAEHUE roCyJapCTBEHHOH ntorosoii arrectaunu (I1A)).

Hrorosoii padotoit mo yueOHOMY npeaMeTy « XUMHS IS BBITYCKHUKOB CPEIHEH IIKOJIbI MOXKET CITY>KUTh MUChbMEHHAs! TPOBEpOUHasi padoTa miu
UCbMEHHAs! MPOBEPOUHAas padoTa ¢ YCTHOHM YaCThIO MITH C PAKTUYECKOHN paboTOM (SKCIIEPUMEHT, UCCIEOBAHNE, OTIBIT U T. I1.), & TAK)KE YCTHBIE (POPMBI
(uroroeIi 3a4eT N0 OrieTam), 4acThb nopTdomro (mogdopka padboTt, CBHAETENBCTBYIOIIAS O JOCTIDKEHUH BCeX TPEOOBAHUH K IPEIMETHBIM Pe3yJIbTaTaM
oOy4eHus) v T. 1.

B 10 kmacce mpeagycMmoTpennl: | crapToBas, 4 TeMaTHYECKHE KOHTPOJIBHBIX paboThl 1o TemMaMm «CTpoeHHe U KiacCU(PUKALUS OPTraHUYECKHX
coeuHeHMI», «Yriesogopons», «Kucnopoacoaepxaiiye opraHuuecKie COelMHEeHUs», KA30T- U cepocozepKallie OpraHuyecKue CoOequHEeHUs», |
UTOTrOBasi KOHTPOJIbHAs paboTa nmo opranmyeckor xumun. B 11 kmacce npenycmotpensl: 1 crapToBas, 4 KOHTpOJIbHBIE PabOTHI o TeMaM: «CTpoeHne
atoma. CTpOeHHE BeIIEeCTBaY, « XUMUYECKUE peakunm», «Metamnen, «Hemerammbn.

[Iporpamma mpenycMaTpuBaeT MPOBEACHHE MPOBEPOYHBIX PabOT TECTOBOTO XapakTepa KaK CHCTEMY MOATOTOBKHM K HMTOTOBOHM aTTECTAIMU
yuammxcs B popme EI'D.

2. CopnepxaHue y4eOHOro nmpeamera
OcobenHocTH coaep:kaHusi 00y4eHHs1 XUMHUH B CpeJHeH Ko.J1e

B cucreme cpennero ob1mero oOpa3oBaHust XUMHIO OTHOCAT K nipeaMeTHol obnact «EcrecTBeHHble Haykny. OCOOEHHOCTH comep KaHusl O0yIeHHU I
XUMHH B CpeAHEH IKoJe 00yCIOBICHBI CIIEU(UKON XUMUHU KaK HAYKU U MMOCTABICHHBIMHU 33/1a9aMH.

OcHOBHBIMHU TIPOOIEMaMU XUMUH SIBIISTFOTCSI:
— HU3y4eHHEe COCTaBa U CTPOEHUS BEIeCTB, 3aBUCHUMOCTH UX CBOWCTB OT CTPOEHUS,;
— MOJIy4€HUeE BELIEeCTB C 3a/JaHHbIMU CBONHCTBaMU,
~— HCCJIEAOBAHUE 3aKOHOMEPHOCTEH XUMHYECKUX PEaKUMH W TMyTed YIpaBJICHHUS UMH B LEJSX IMOJYYeHHUsT HEOOXOAUMBIX UEJIOBEKY BEIIECTB,
MaTepHajoB, SHEPTUH.

[TosTomMy B mporpaMme 1o XUMHH HAILIH OTPAXKEHUE OCHOGHBIE COOEPIUCAMENbHYIE TUHUU:
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—— «BELIECTBO» — 3HAHMA O COCTABE M CTPOSHHH BEIIECTB, UX BAKHEHIITNX (PU3NIECKUX U XMMHUYECKHX CBOHCTBAX, OMOJOrMYECKOM JICHCTBHM;

— «XMMHYECKasl peaklus» — 3HaAHUS 00 YCJIOBUSX, B KOTOPBIX MPOSIBJISIOTCS XMMHYECKHE CBOHCTBA BEIIECTB, CMIOCO0AaX YIPABICHUS XUMUYECKUMHU
IIPOLIECCAMH,

—— IPUMEHEHHE BEIECTB» — 3HAHU U OIBIT IPAKTHYECKON IEATENbHOCTH C BEIECTBAMH, KOTOPBIE HanboJee 4acTo yrnoTpeOISIOTCS B TOBCEAHEBHOM
JKA3HH, IIUPOKO UCHOJB3YIOTCA B IPOMBILUIEHHOCTH, CENbCKOM XO35IHCTBE, HA TPAHCIOPTE,

— <GI3BIK XUMHM» — CHUCTEMa BAXKHEHMIIMX MOHATHM XMMHM W TE€PMHHOB, B KOTOPBIX OHHU OIMCBHIBAIOTCA, HOMEHKJATypa HEOPraHUYECKUX H
OpPTaHUYECKUX BEIECTB, T. €. X HA3BaHUsI (B TOM YHCJIE U TPUBHAJIBHBIE), XUMUYECKHE (POPMYJIbI M YPABHEHUs], a TAKXKe IPABUIIA IIEpeBOia HHPOPMALUU
C POIHOTO WJIM PYCCKOTO sI3bIKA HA SI3bIK XUMHH U OOpaTHO.

B pesynbrare nzydeHus yaeOHOro npenMera « XMMHs» BBITYCKHUK CPEIHEH IIKOJIBI OCBOUT COAEpPIKaHME, CIIocoOCTByOmEee GOpMUPOBAHHIO
MO3HABATEJIbHOM, HPAaBCTBEHHOMN U ACTETUYECKON KYJIbTYPhL. Y YalllUIICS OBJIAAEET CUCTEMON X UMHUYECKUX 3HAHUN — MOHSITUSMH, 3aKOHAMU, TEOPUSIMHU
U S3BIKOM HayKU KaK KOMITOHEHTaMH €CTeCTBEHHOHAYYHOH KapTHHBI MUpa. Bce 3T0 mo3BoiuT eMy chOpMHUPOBATh HA OCHOBE CHCTEMBI ITOTYUYEHH bIX
3HaHUH HayYHOE MHUPOBO33PEHHE KaK (PyHAAMEHT LIEHHOCTHOTO, HPABCTBEHHOTO OTHOLICHHUS K MPHUPONE, OKPYKAOIIEMy MHpPY, CBOEH KU3HU U
3I0POBBIO, OCO3HATH POJIb XUMHYECKOH HayKH B MO3HAHUH U MPe0OPa30BAHUN OKPYIKAIOIIEro MUPa, BEIPAOOTaTh OTHOIIEHHE K XUMHUH KaK BO3MOKHOH
obmactn Oynymeill cOOCTBEHHONW NMPAaKTUYECKOW AEATENbHOCTU. YCBOEHHE CONEpKaHHs y4eOHOro mpeamera «XUMHUsD OOECHEeYUT BBITYCKHHKY
BO3MOYKHOCTh COBEPIIEHCTBOBATh M PAa3BHBATH MMO3HABATEIbHBIE BO3MOXKHOCTH, YMEHHE YIPABIATH COOCTBEHHOH MO3HABATENbHON NESTENBHOCTHIO;
UHTEJUIEKTYaJbHbIE U Pe(IEKCHUBHBIE CIIOCOOHOCTH;, MPUMEHSITh OCHOBHBIE HHTEJJIEKTYaJIbHBIC ONIEpALIiY, TAKHE KaK (OpMyIHpOBaHUE TUIIOTES, aHATN3
U CHHTE3, CPaBHEHHE, 00O0IIEeHNe, CUCTEMATH3aIUs, BbIABJICHHE NMPHYNHHO-CIIEACTBEHHBIX CBSI3€H I M3yUeHHs] CBOWCTB BEIIECTB U XMMHYECKUX
peakuuii; HCIIOJIb30BaTh PA3JIMYHbIE HCTOYHHUKH [T MTOJYYESHUSI XUMUYECKOH HHPOPMALINK, CAMOCTOSTEIBHO IIJIAHUPOBATh U OPTraHU30BLIBATH Y4eOHO-
MIO3HABATENbHYIO JESITEIbHOCTD, PA3BUBATh HCCIIENOBATENbCKHE, KOMMYHHKATHBHBIC U HH(OPMAIIOHHBIE YMEHHUSI.

YuebHoe coneprkanue padoueil mporpamMmsl 0a3uUpyeTcsi Ha CONEP’KAHUM NMPUMEPHOH MPOTrPaMMBbl, KOTOPOE CTPYKTYPHPOBAHO MO YETHIPEM
omokam: «Teoperndeckre OCHOBBI XUMHM», «OCHOBBI HEOPTaHMUECKOH XUMHI», «OCHOBBI OPTaHUYECKOH XUMHUM», «XUMHUS U KU3HBbY. M3yueHue
xumud B 10 u 11 knmaccax noctpoeHo no suneinoi cxeme. B 10 kiacce nznaraercss MaTepuan OpraHM4ecKor XuMud, a B 11 kiacce — Heopranudeckas
XUMHsA, 0o0mast XUMusl, XuUMU4eckas TexHonorus. llocinemnue riaeel yueOHmka 11 kjgacca 3HAKOMST INKOJBHUKOB C MPUMEHEHHEM XHUMHH B
OKpY’KaroIleH )KU3HM U Ha CITy’kOe 00IIecTny.

CucremaTnueckuii Kypc opraHudeckoi xumuu B 10 kjlacce mpenBapsieT paseln, HalpaBJIeHHbIH Ha 0000IIeHHe U MOBTOPEHUE MOJyYSHHBIX B
OCHOBHOH LIKOJIE 3HaHUH. B HEM Takske MaroTcs Te CBeACHUS 13 001Iel 1 HEOPraHUIECKOH XUMHUH, KOTOPbIe HEOOXOIUMBI JIs1 U3YUEHUs] OPTaHUYECKON
XUMHUH, HO He BOIIM B IpOorpamMmy OCHOBHOH mikousbl. Kypc opranudeckoil XuMuu nocTpoeH TpaguluoHHO. OH HaYMHAETCs C OCHOBHBIX MOHSTHH
OPraHUYeCKONH XHUMHUH, 3aT€M H3JIaraeTcsi CTPYKTYpHas TEOpUsl OPTaHMYECKUX COCAUHEHHH, pacCMaTPUBAETCA UX JJIEKTPOHHOE cTpoeHue. Ilorom
U3Y4arOTCAd BAKHEWINNE KJIACChl OPraHMYECKHX COEAMHEHUH: YIUIEBOJOPOIBI, KHUCIOPOACOAEPIKALUE COEOUHEHHUs, a30T- U CEepOCOAEep KallHe
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coennHeHus1. CUCTEMATHUYECKOE M3JIOKEHHE CTPOSHHSI M CBOHCTB OPraHMYECKUX COENWHEHHH IO3BOJISIET MEPEHTH K OHOJIOTHYECKH AKTHBHBIM
BEIIECTBAM — YTJIEBOAAM, XKHpaM, OeJKaM M HYKJIEHHOBBIM KHCJIOTaM. 3aKaHYMBAETCS KypC OPTaHMYECKOW XUMHH PACCKa30M O IMOJMMeEpax M HX
UCTIOJNIB30BAHUU B OBITY U B TEXHHUKE.

Marepuan no HeopraHudeckoil xumuu B 11 kiacce u3ydaercs B cienyouieil nocrnefosarenbHocTH. CHadana pacCMOTPEHBI 3JIE€MEHTHI-
HEMETAJJIbl, 3aTE€M 3JIEMEHTBI-METAJIbl. M3yueHue 3JIeMEHTOB-METAJIOB MPEABapseT pasnes, CUCTEMAaTU3UPYIOMUN oOlIie CBONWCTBA METAJIOB —
3JIEMEHTOB M MPOCTHIX BEIIECTB, a TAKIKE PACCKA3BIBAIOIINIA O cIulaBax. PaccMoTpenne olmiell XUMHHM HAYMHASTCSI CO CTPOSHUST aTOMa M XUMHYE CKOH
cBs3u. Ha OCHOBE MOSyYEHHBIX 3HAHWN LIKOJIbHUKH 3HAKOMATCS CO CTPOEHHMEM BEINECTBA, U3Y4YarOT Pa3IMYHbIE BUIbl XUMUYECKON CBS3U, BKIIIOYAsi
MEXXMOJIEKYJIIpHbIE, U OCHOBHBIE THUIbl KPHUCTAJUNIMYECKUX pELIETOK IPOCThIX BEINECTB M HOHHBIX COEJUHEHUMl. 3aTeM cleAayeT marepuad,
paccka3bIBaOLIMM O 3aKOHOMEPHOCTSIX MPOTEKaHMsI XUMHUYECKUX peakuui. 37ech COYeTaroTCs CBENEHUS W3 XUMHUYECKOH TepMOAMHAMUKHU U
XUMHUYECKONW KMHETHKH, TIO3BOJISAIOLIME MTOHATD, TIOYeMY U KaK MPOTEeKaroT XuMudeckue peakuuu. Crnenyroinas Tema Kypca WUTIOCTPUPYET IPUMEHEHHe
MOJIYYEHHBIX 3HAHUHI O 3aKOHOMEPHOCTSIX MPOTEKAHUs] XUMUYECKUX PEaKLUi Ha MPAaKTUKe. Peub UAET O pasiIMyYHbIX TUMAX XUMHYECKUX MPOU3BOJCTB.
Ob6cyxnatores ob1re IPUHLMITBI XUMHUYECKOH TEXHOJIOIMH U KOHKPETHBIE ITPOU3BO/ICTBA, BOIIPOCHI OXPaHbl OKPYIKAIOIIEH Cpebl, HOBBIE OIXOABI B
MPaKTUYECKOM IPUMEHEHHH XUMHUYECKHUX 3HAHUN — «3eJ1eHOo» Xxumuen. M3ydyenue mKoJbHOro Kypca XMMHUH 3aBEPIIAETCS PACCKAa30M O MPUMEHEHUN
XUMHYECKUX 3HAHUH B PA3JIUYHBIX O0JNACTSIX HAYKU U TEXHUKH.

Coaepxanue cpeaHero o0mero o0pa3oBaHus 10 XUMHH Ha yriiy0JjeHHom yposHe 10 -11 kiaaccol (340 yacos).
10 kaacc (170 yacoB)

1. Teoperuueckue ocHOBBI XUMHH (8 YacoB)

Ctpoenne aroma. M3oromel. AToMHas opOutanb. PacmpeneneHue 5JIEKTPOHOB IO HHEPreTUYECKHM YPOBHSM B COOTBETCTBUH C NPUHIIHIIOM
HaMMEHbIIeH SHepruy, npaswioM ['yana u npunimnom [laymu. DnekrpoHHast korpUrypanus atoMa. Kinaccudpukanuss XUMHYECKUX 3JIEMEHTOB (S-, -,
d-, f-snemenThI). BaneHTHBIE 31€KTPOHBI.

Ilepuoanueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux snemeHToB [l 1. Menaeneesa. 3akOHOMEPHOCTU B U3MEHEHUH CBOWCTB MPOCTHIX
BELIECTB, BOJOPOAHBIX COCUHEHHI, BBICUINX OKCUIOB M THAPOKCUIOB B IEPUOAAX U IPyMNIax.

XuMudeckas CBsI3b. DJIEKTPOHHAS MPUPOJIAa XUMUYECKON CBA3U. Buabl XUMHUYECKOI CBSI3U.

Crenenp okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLIMH.

Bakuelimne Kjaccbl HEOPraHUYECKUX BELIECTB U MX XUMHUYECKHE CBONCTBA.
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Knaccupukanns u HOMEHKJIATypa CIOXKHBIX HEOPraHMYECKHUX COENMHEHHH: OKCHIOB, TMAPOKCHIIOB, KUCIOT U colieil. I'eHeTnueckas CBA3b MEXKAY
KJIacCaMH HEOPTaHMYECKUX COeAMHEeHWH. Peakimu moHHoro obmena. IlonHble M COKpalleHHbIE WOHHBbIC ypaBHEHHs. PacdeTbl mo ypaBHEHUSIM
XUMHYECKUX PEAKLIUM.

JAemMoOHCTpaLMH.
o Tabnuna c nzobpakeHneM mpeanonaraeMbix Moaeneit crpoerns aroma (Tomricona, Pesepdopna u np.)
e Mopaenu MOJIEKYJI.
e Monenu HOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX U METAJUIMYECKUX KPUCTAIUTMYECKUX PELIETOK.
JlaGopaTopHbie ONBITHI.
JI.1 IIpoBenenue peakiuii HOHHOro OOMEHa JJIsl XapaKTEPUCTHKU CBOHCTB 3JIEKTPOJIHTOB.

2. OcuoBbI opraunuyeckoi xumuu (143 gaca)

2.1. OcHOBHbIE MOHATHUS OpraHnyeckor xumuu (18 )

IlosiBnenne U pa3BUTHE OPraHUYECKON XUMHU Kak Hayku. [Ipeamer opranndeckoil xumu. MecTo U 3Ha4eHHEe OPraHU4eCKON XUMHUU B CUCTEME
€CTECTBEHHBIX HayK. B3anMOCBsI3b HEOPraHMYECKUX U OPTaHUYECKHUX BELIECTB.

OcobeHHOCTH OpraHn4ecKuX BemecTB. [IpuunHbl MHOrOOOpa3usi OPraHNYECKUX BELIECTB. XMMHUYECKOE CTPOSHHE KaK MOPSIOK COSAMHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJleHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XMMHUUECKOIO CTPOEHHUsl OpraHndeckux coenuHenuii A.M. bytneposa.
VYTneponHelii CKEJNeT OPraHMYeCKOW MOJIEKYJIBL. €ro THITbL LHKIHYecKHe, anukindeckne. KapOommkindeckne M TreTepOLMKINYECKHE CKEJIETHI.
KpaTHOCTh XUMHUECKOM CBS3H (BUIBI CBSI3€H B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB: OMHAPHBIE, IBOWHBIC, TPOHHBIE). 3aBUCHMOCTDH CBOWCTB BEILECTB
OT XHUMUYECKOTr0 cTpoeHus: Mosieky1. M3omepus u uzomepnl. CTpyKTypHas U IpOCTpaHCTBeHHast usomepusi. MizoMepus yriepoaHoro ckenera. Mzomepust
nosoxkeHus. Mesxxknaccosas nzoMepust. Buael mpoctpancTBeHHOM n3oMepun. Onruueckas nzomepus. ACUMMETpUUECKH aToM yriepona. Onrudeckue
AHTHIIONBI. XUPATBHOCTh. XHUPAJbHBIE U aXUPAJbHBIE MOJIEKYJIBI. | eoMeTpuueckas usoMmepus (yuc-, mpanc-uzomepusi). IlonsaTie o QyHKIIMOHAIBHON
rpymre. [puHiune! kiaccuukaiuy OpraHnIecKux CoequHeHnH. MekayHapoiHasi HOMEHKIIATypa ¥ PUHLHUIBI 00pa30BaHUs HA3BaHUH OPraHUYECKUX
COCIMHEHUN.

DNEeKTPOHHOE CTPOEHHE U XMMHYECKHE CBSI3H aToMa yriepona. I nbpuanzanust aTOMHBIX OpOUTANIEH, €€ THIIBI ISl OPraHMYECKUX COSTUHEHHH!
sp3, sp2, sp. O0pa3oBaHUe G- U T-CBsI3eH B MOJIEKYJIaX OPraHUYecKuX coenuHeHui. [IpocTpaHCTBEHHOE CTPOSHHE OPraHUYEeCKIX COSTUHEHHI.
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Knaccupukaums opranndeckux emiectB. (OCHOBHBIE KJIACChl OpraHUYECKuMX coenuHeHWH. IloHsTHE O (YHKIMOHAJIBHOH TrpymIe.
Knaccupukauus opraHM4eCKux COEAUHEHHUH Mo (PyHKIMOHANBHBIM rpynmnaM. I'omonorus. 'omonorn. I'omonorudeckast pasHocts. ['oMonornieckue
psinbl. HomeHkaTypa opraHudeckux BeIecTB. MekayHaponHas (CucTeMaTHYecKast) HOMEHKJIATypa OPTaHUUECKUX BEIECTB U MPHHLIUIBI 00pa30BaHUs
Ha3BaHUI OPraHUYECKUX COEAUHEHMI. PalroHanbHas HOMEHKIATypa.

Knaccupukauus u ocobeHHOCTH opranndeckux peakuuid. CriocoOsl 3amuceld peakiuil B oprannyeckoil xumun. Cxema u ypaBHEeHHE. Y CIIOBUS
npoBeneHus: peakunid. Knaccugukarus peakunii OpraHMYeCKUX BELIECTB 10 CTPYKTYPHOMY IMPH3HAKY: 3aMELICHHE, MPUCOSIUHEHNE, OTLICTIICHHE.
PeakunonHble 1eHTpsI. 1lepBOHaYanbHbIe NOHATHSA O TUIAX U MEXAHU3MaxX OPraHUYECKUX peakuuil. 'OMOIUTHYECKU U reTepOIUTHYECKUN Pa3phlB
KOBQJIEHTHOH XUMHUECKOW CBsi3u. CBOOOJHOpAaOWKANBHBIA W HOHHBIH MEXaHM3Mbl peakuuu. [lomwsmue o c600600HOM paodukane, HyKieoguie,
anekmpogune, kapboxamuone u kapoéanuone. Qdo3nauenue UOHHBIX pearkyuii 6 opeanuyeckoil xumuy. OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH B
opranudeckoit xumuu. MneHTudukanms opraHnuecKux CoOeqMHEeHNH. | eHeTHueckas CBsi3b MEX/y KJIACCAMH OPTaHUYECKHX COSTUHEHHHN.

JAeMoOHCTpaLMH.

e Koekuus OpraHU4YeCKMX BEIECTB, MaTepUaloB M M3Aenuil u3 HUX. Komrekuus nmonumepos, MPUPOAHBIX U CUHTETHYECKUX KaydyKOB,

JIEKapCTBEHHBIX MPENapaToOB, KPaCUTENEH.

e Mopenu OpraHUYeCKUX MOJIEKYJI.
e Mopenu MOJNEKYJ H30MEPOB PA3HBIX BUIOB H30MEPHH.
e OO0pasubl nNpeacTaBUTENeH Pa3IUYHBIX KJIACCOB OPraHUYECKUX COSNUHEHHH 1 MapOCTEPIKHEBBIE HITH OObEMHBIE MOAETH UX MOJICKYJL.

IIpakTnyeckue padornl.

ITP Nel KonctpyupoBaHHe IAPOCTEPKHEBBIX MOJIEIEH MOJIEKYJ OPraHUYeCKUX BELECTB.

2.2. Yraesogoponsl (38 u)

AJIKaHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIbI METAHA. Sp -rHOpUAN3aIns opouTanei aToMos yriepona. I oMororudeckuii
psin u obmas ¢popmyra ankaHoB. CHUcTeMaTHUeCKash HOMEHKJIATypa ajkaHOB M pagukajoB. M3omepus yriepogHoro ckenera. Pusndeckne CBOMCTBA
AJIKAaHOB. 3aKOHOMepHOCTI/I HU3MECHCHHUA (I)I/ISI/ILIGCKI/IX CBOMCTB. XMMHYECKHE CBOICTBA aJIKAHOB: rajJJOr¢HUPOBAHUEC, HUTPOBAHUEC, ACTUAPHUPOBAHUC,
TePMHUUECKOE pasyiokeHre (MUPOJH3), KaTAIUTHYECKOE OKHCIICHUE, KPEKUHT KaK CIMOCOOBI MOJyYeHUs BAKHEHINIUX COCAUHEHHH B OPraHUYECKOM
CHHTE3€. FopeHHe AJIKAaHOB KaK OAWH W3 OCHOBHBIX HCTOYHHUKOB TE€IJIa B IMPOMBINUJICHHOCTU H 6bITy. I/I30Mep1/13au1/1$1 KakK CHOCO6 MOJIYUCHUA
BBICOKOCOPTHOTO OeH3MHAa. MeXaHU3M peakiiu CBOOOTHOPAIUKAIBHOTO 3aMEIeHUs] Ha MpuMepe XJIopupoBaHus MeTaHa. CHHTETHYECKHE CIIOCOOBI
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MOJIy4YEHHUS aJIKaHOB. METOBI MONyUeHHUs] aJIKaHOB U3 aJIKIIITaJoreHnaoB (peakuus Bropra), nekapOokcunupoBaHiueM cojieil KapOOHOBBIX KHUCIIOT U
3JIEKTPOJIU30M PACTBOPOB COJei KapOOHOBBIX KUCIIOT. Haxo)keHne ankaHoB B MIPUPOJE U MPUMEHEHNE aJIKaHOB.

Huknoankanbl. CTpoeHne MoJeKya uukigoankaHoB. OOmas ¢opmyna mnmknoankaHoB. HomeHknatypa uwmkioankaHoB. HM3omepus
[IUKJIOAJIKAHOB. YIJIEPOJAHOIO CKEJeTa, MEKKJIAcCOBasi, MPOCTPaHCTBeHHAsA (yuc-mpanc-uzomepusi). Crnennduka CBOHCTB IHKJIOAIKAHOB C MaJIbIM
pasMepoM LUWKJIA. XHWMHYECKHE CBOIHCTBa LMKJIOMPOIAHA: TOpPEHHE, PEaKIMHU MPHCOeNUHEeHUs (THIPUPOBAHME, NPHUCOEAMHEHUE TaJIOr€HOB,
rajlor€HOBOJIOPOOB, BOJBI) M LIMKJIOTEKCAHA: TOPEHHUE, PEAKLIUN PAAUKAIBbHOTO 3aMeLeH s (XJIOpHpPOBaHNe, HUTPOBaHKE). Peakuny npucoenuHeHus u
pamuKaibHOrO 3aMerneHus. [loayueHne HUKI0aIKaHOB U3 AJIKAHOB
U TUTaJIOTeHAJIKAHOB.

AJIKeHbI. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYNbI STUJIEHA. Sp°~-THOpUAM3aLys opouTaneil aTOMOB YTepoaa. G- U T-CBA3M.
Tomosoruueckuii psin u odmast popmyna ankeHoB. HomeHknatypa ankeHoB. M3oMepust aJKEHOB: YIIEPOIHOTO CKENeTa, MOJIOXKEHHsS] KPATHOUW CBSI3H,
NPOCTPAHCTBEHHAs (YuC-mpanc-u3oMepus), MeKKIaccoBast. Pu3nveckre CBOMCTBA aIKEHOB. Peakiiun 35eKTpogMIIbHOrO MPHCOSTUHEHHS KaK Croco0
NOJy4eHUs1 (PYHKIIMOHAIBHBIX MPOM3BOIHBIX YIJIEBOIOPOIOB. THIPHPOBAHUE, TAJOr€HHUPOBAHHE, THIPOTAJONeHHPOBAHUE, THUApPATALNS aJKEHOB.
[IpaBuno MapKOBHUKOBA, €ro 3JEKTPOHHOE OOOCHOBaHHE. PaamnkanpHOE NMpUCOCAMHEHHE OPOMOBOAOPOAA K AJKEHaM B MPUCYTCTBUH IMEPEKHCEH.
Bsaumooeiicmeue ankenoe ¢ 6pomom u X10pom 6 2a3060ii gaze npu 6vicokol memnepamype unu Ha ceeny. OKUCIEHUE aJKEHOB. TOPEHNE, OKHCIICHNE
KucioponoM B npucyrcteuu xnopuaos najaaus (II) m menu (I1I) (Bakep-mporuecc), OKUCIEHHE KHUCIOPOIOM B MPHUCYTCTBUU cepedpa, OKUCIIEHHE
rOpS/YUM TOJKHUCICHHBIM PAaCcTBOPOM IE€pMaHraHaTa Kajus, OKHCICHHE NepMaHraHatoM Kamus (peakuusi Barmepa), ozomnupoeaniue. KauecTBeHHBIC
peakuuy Ha ABOWHYIO CBsI3b. lIpomblieHHble U nabopaTopHbIE CIIOCOOBI MoNyueHHs ankeHoB. [lonyueHne ankeHOB NErHAPHUPOBAHUEM AJIKAHOB,
peaxyueili 2IUMUNUPOSANUs W3 CIHUPTOB, TaJIOTEHAKAHOB, MurajoreHankanoB. llpaBuino 3aiiueBa. Ilommmepusaumst ankeHoB. [lonumepuszayus na
kamanuzamopax [[uenepa—Hamma. TlonusTiieH Kak KPYMHOTOHHAKHBIA MPOAYKT XUMHUECKOTO MPOM3BOACTBA. IIprMeHeHue alkeHOB (STHUJIEH U
NPOTIHJIEH).

Aaxaauenbl. Knaccudukanus ankaaueHOB MO B3aHMMHOMY PACIOJOXKEHHIO KPAaTHBIX CBsidel B Mouyekysie. OCOOEHHOCTH 3JIEKTPOHHOIO U
NPOCTPAHCTBEHHOI'O CTPOCHMs CONPSKEHHBIX ankaaneHoB. OOmas ¢opmyna ankagueHoB. HomeHknatypa u m3oMepus ajkaaueHoB. Pusndeckue
CBOWCTBA aJKaIMEHOB. XMMUYECKHE CBOWCTBA AJIKQJIUEHOB: PEAKIINU IPUCOEANHEH U (THAPUPOBAHHE, TAJIOTC€HUPOBAHKE), TOPEHUS U ITOJIUMEP U3aLIUH.
1,2- u 1,4-Ilpucoequnenune. Bxmaxg C.B. JlebeneBa B mosyueHHEe CHHTETUYECKOrO Kaydyka. Bynkanusanus kaydyka. Pesuna. MHoroobpasue BUIOB
CHHTETHUYECKHX KayuyyKOB, UX CBOWMCTBA U NpuMeHeHue. [loayueHne ankaaneHos.

AJIKMHBI. JJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl aleTUJIeHa. sp-TuOpuam3auus opOuTaneil aToMOB yriepoja.
I'omonoruueckuii psin u odmas popmyna ankuaoB. HomeHknarypa. M3oMepust: yriiepogHOTO CKeNeTa, MOJOKEHUST KPaTHOHM CBSI3H, MEKKIIACCOBAS.
dusznueckre CBOMCTBA aJKUHOB. XUMHUECKHE CBOMCTBA aJKUHOB: PEAKLWHU MPUCOCTUHEHUS KaK CIOCOO MOydeHHs] TOJMMEPOB M IPYTHX TOJIE3HBIX
nponykToB. I 'uapupoBanue. Peakiiun npucoennHEHHs TaJlOreHOB, raJloreHOBOOPOIOB, BOABL. TpuMepu3auus U AMMepH3anus aleTmieHa. Peakuun
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Bozmax. OxucneHne KapOOHWJIBHBIX COeNUHEHWH. Peakumu 3aMmelieHHss aTOMOB BOJAOpOJA INMPH YIVIEPOAHOM aToMe Ha rajoreH. Ilommmepusarus
dopmanpaeruna u auneranpieruaa. llomydeHue mnpenenbHBIX aJbJETHAOB. OKHCIIEHHE CIUPTOB, TrHAparanus auermieHa (peakuust Kyueposa),
OKHCIICHHEM 3THUJIEHA KUCIOpoaoM B npucyTcTeuu xyopuna najaans (1I). Tokcnunocts anbaernnos. [Ipumenenne popmanbaernaa U aueTaibIeruaa.
AILIETOH Kak MpencTaBuTeIb KeTOHOB. CTpoeHne MoJeKyJbl aneroHa. OcoOeHHOCTH peakiu OKHCIeHUs aneToHa. [lonyueHue aneroHa OKUCIIEHHEM
NPOTAHONA-2 U Pa3IOKEHUEM KaJIbLIEBOH MM OapueBOM COMM YKCYCHON KUCIOTHI. [IpuMeHeHne areToHa.

Kap6onoBbie kucaorsl. Kitaccudukanmst 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. CTpOEHHE NPEAeTbHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTpOeHHE KapOOKCHJIbHOW rpymmbl. ['omojiorndyeckuil psm u oOmast Gopmyia mpeaenbHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT. PHU3MUECKHE CBOMCTBA MPEENbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT HA NPUMEpPE MYpPaBbHHOH, YKCYCHOMH, MPOIMOHOBO,
NAJILMUTHHOBOW M CT€APUHOBOH KHCIOT. BomoponHble ¢Bs3H, acconmanusi KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA MPEIENbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOHCTBA MPEAENTBHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT (PEaKIUH C METaJUIaMH, OCHOBHBIMH OKCHIAMH,
OCHOBAHUSIMH U COJIIMH ) KaK IMOATBEPKACHNE CXOICTBA C HEOPTAHUYECKUMH KHCIOTaMu. BimsiHue 3amecTuTeneil B yriaeBogOPOIHOM paguKaje Ha CHITY
KapOOHOBBIX KHCJIOT. B3ammoneiictBue kapOOHOBBIX KHUCIOT CO CIHpPTaMu (peakiuust stepudurannu), oOpaTUMOCTb PEAKLUH, MEeXAHUIM PearKyuu
omepugurayuu. 1'anoreHnpoBaHre KapOOHOBBIX KUCJIOT B OOKOBYIO 1enb. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MypaBbHMHON KHCIOTHL Ilomyuenue
NPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIEHHE AJKAaHOB, AJKEHOB, MEPBHYHBIX CIIUPTOB, AJbJETUAOB, THAPOJIH30M Te€MHHAJIbHBIX
TPUTAIIOTEHUIOB, 83aumooeiicmeuem peakmuea I punsspa ¢ yenexucinvim eazom. Ilonydenne MypaBbUHON U YKCYCHOM KHCJIOT B IPO-

MBIILIEHHOCTH. [IpuMenenne MypaBbHON U YKCYCHOM KUCJIOT.

JIBYyXOCHOBHBIE€ KapOOHOBBIE KHCJIOTHI: O0IIHE CIIOCOOBI MOTyUeHHsI, OCOOEHHOCTH XUMUYECKUX CBOMCTB. I1]aBeneBas 1 MaJIOHOBasI KUCJIOTA KaK
NPEACTABUTENN TUKAPOOHOBBIX KUCIOT. CUHmMeE3bl HA OCHOBE MANOHOB020 dpupa. Aneuopuost u uMuObl OUKAPOOHOBHIX KUCTOM.

HenpenenvHbele 1 apomMaTHdeckre KHUCIOTBI OCOOEHHOCTH WX CTPOEHHUs M CBOWCTB. [IpuMeHeHue OEH30HHOW KHCIOTBI. ApOMaTHYeCKHe
IuKapOOHOBBIE KHUCIOTHI ((pTaneBas, nzodraneBas U TepedTaneBas KUCIOTHI): NMPOMBIIUICHHBIE METOABI MONyYeHHss W npuMeHeHue. [loHsTue o
THAPOKCUKAPOOHOBBIX KHCJIOTAX U UX MPENCTABUTEISIX MOJIOYHOH, TMMOHHOH, SI0JIOYHONH 1 BUHHOHM KHCJIOTaXx.

Briciine npenenbHbIe U HeNpeneabHble KapOOHOBbIE KUCIOTHI. 3HAUSHHE U MPUMEHEHNE KapOOHOBBIX KHCIIOT.

QDyHKIIMOHANBHBIE TPOU3BONHBIE KapOOHOBBIX KHUCIOT. XJIOPAHTUAPUABI M AHTHAPUABI KapOOHOBBIX KHUCIIOT: MOJYYEHHE, THAPOIIH3.
BsaunmopeiicTBre XJIOPaHTHAPHUIOB C HYKJIeO(pHIbHBIMU peareHTaMu. Ilonydenne Ci10KHbIX 3(pUPOB C UCTIONBb30BAHUEM XJIOPAHTHIPHUIOB 1 AaHTHIPHIOB
KHCJIOT.

Cnoxnble >¢upbl. CTpoeHHe, HOMEHKJATypa W HM30Mepusi CIOXHBIX 3(upos. CioxkHble 3(QHUPEl KaKk H30Mepbl KapOOHOBBIX KHUCIIOT
(meskknaccoBasi msomepusi). CpaBHeHHE (HU3MUECKUX
CBOWCTB M PEAKIMOHHON CIIOCOOHOCTH CJIOJKHBIX 3(UPOB U M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['unponn3 cioxHbIx 3¢upoB. CriocoObl noaydeHus
CJIOJKHBIX 3(UpoB: 3TepudpuKanms KapOOHOBBIX KHCIIOT, ALUIUPOBAHUE CITUPTOB M AJIKOTOJITOB TAJIOTEHAHTUPUIAAMH U aHTHAPHUIAMH, aJIKUJIHPOBAHHUE
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kapOokcunar-uoHoB. CuHTE3 CI0XKHBIX 3¢upoB penonos. CioxHble 3hUpbl HeOpraHuYeckux KUciaoT. Hurpornuuepun. [lpumeHerne cnoxHbIx 3Gpupos
B MHILIEBOH U Map(ProMepHONH MPOMBIILIEHHOCTH.

Amuibl KapOOHOBBIX KUCJIOT: MOJYYEHHE U CBOICTBA Ha MPUMEpPe alleTaMua.
Conu xapOOHOBBIX KHCIIOT, UX TEPMUYECKOE Pa3jIOKEeHHE B MPUCYTCTBHHU Iienoud. CHHTe3 KapOOHMIBHBIX COCTUHEHUN Pa3sIOKEHHEM KaJbLUEBbIX
coJielt KapOOHOBBIX KHCIIOT.

JAeMOHCTpALIUH.

[ITapocTep:kHEBBIE MOJENIN MOJIEKYJ CIIUPTOB.
e (CpaBHeHHE CBOWCTB CIUPTOB B TOMOJIOTHYECKOM psiy (PacTBOPUMOCTD B BOJIE, TOPEHUE, B3aMMOACHCTBUE C HATPHEM).
e KonuuecTBeHHOE BbLIEJIEHHE BOAOPOA U3 3THIIOBOTO CIIHPTA.
e BzanmopeicTBHe STUIOBOTO CIIHPTA ¢ OPOMOBOIOPOIOM.
e BzaumopelcTBue HATPUsl C STAHOJIOM.
e Oxucnenne 3taHona okcunom meaw (10).
e ['opeHue 3TaHONA.
e BzaumopeiicTBre TPeT-OyTHUIIOBOTO CIIUPTA C COSTHOM KHCIIOTOMH,
e BrirecHenue ¢enona u3 peHonsATa HATPUS YrOIBHON KUCIOTOM.
o HonodopmHas peakums.
e [IlapocTep:kHEBBIE MONEIH MOJIEKYJT AJIBACTHIOB H H30MEPHBIX UM KETOHOB.
e OmnpeneneHue ajJpIerHI0B IIPH MOMOIIN KAYECTBEHHBIX PEAKIIUH.
e OxucieHue aibJeruioB NEPMaHraHaTOM KaJusl.
e BzaumopeiicTBre CTEapUHOBOM U OJIEMHOBOM KHUCJIOT CO LIENOUbIO.
¢ OTHOWEHNE OJIEMHOBOW KUCIIOTHI K OPOMHOM BOZIE M PACTBOPY MEPMaHTaHATa KaJUs.
e ['maponus mbuia.
e [lonyueHne yKCyCHO-3THIIOBOTO 3(upa.
JlabopaTopHblie ONBITHI.
JIS. CpolicTBa 3TUI0BOTO CIIUpTA.
JI6. CsoiicTa rmuuepuHa. PacTBopeHue rivuepuHa B BOAE, €r0 TMIPOCKOMMYHOCTb.
JI7. B3anmopeticTeue rimuepusa ¢ rugpokcuaom meau (10).
JI8. CpoticTBa deHomna.
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JI9. CroticTBa popmanuHa.
JI10. OxucneHre MypaBbUHOTO (MJIH YKCYCHOT'O) allbJiernia OKCHIOM cepedpa u ruapokcuaom menu (11).
JI11. B3aumonericTeue anbaeruna ¢ GykCHHCEPHUCTON KHUCIOTOM.
JI12. Okucnenne cnupra B aJbACTHUI.
JI13. PacTBOPUMOCTB alIeTOHA B BOJE, ALI€TOH KAK PACTBOPUTEINb, OTHOIIECHHUE aLlETOHA K OKUCIUTENISIM.
JI14. CBoiicTBa yKCYCHOMN KUCIIOTHI.
JI15. Conu xkapOOHOBBIX KHCIIOT.
JI 16. Unentudukanns OpraHMYECKUX BEIIECTB.
IIpakTuyeckue padoThl
IIP 4. CgoiicTBa OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.
P 5. XuMuueckne CBONCTBA albACTHIOB.
IIP 6. ITony4yenue yKCyCHOM KUCIOTHI U U3y4YE€HHE €€ CBONUCTB.
IIP 7. CuHTe3 OPraHUYECKOrO BEIEeCTBa (CI0KHOTO 3(upa).

2.4. A30T- u cepocoepKalue oprannueckue coequuenus (15 u)

Humpocoedunenus. Snekmpounnoe cmpoenue numpocpynnei. llonyuenue numpocoeounenuti. Boccmanosnenue HUMPOAPEHOE 6 AMUHbL.
Apomamuuecxue HumpocoeouneHus. AkyenmopHvie ceolCmed HUMpozpynnsl. AnbOOIbHO-KPOMOHOBAS KOHOEHCAYUsl HUMPOcoeOuHeHuil. B3psiguamsie
seuyecmaea.

Amunbl. Knaccupukauuss mo THmy yrieBOAOPOAHOrO paAHMKala M YHCIy aMHHOTPYII B MOJIEKYJIe, HOMEHKJATypa, W30MEpHUs aMHUHOB.
[TepBuuHBIE, BTOPUYHBIE W TPETUYHbIE aMUHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MPEIENbHBIX aMUHOB. PU3HUECKHE CBOHCTBA aMHUHOB.
AMHUHBI KaK OpPraHHYeCKHe OCHOBaHHs. peakuuu ¢ BoAoH, kuciaotamu. Conm ankuiaaMMOHMs. Peakuusi ropeHuss aMHHOB. AJIKMIMPOBAaHUE U
AIMJIMPOBAHNE aMUHOB. Peakiiy aMHHOB C a30THCTOW KHCIOTOW. [lousamue 0 yemeepmuunvix aMmoOHUesulx ocHosanusx. Humposzamunst. Memoow:
uoeHmuukayuy  NEePEUYHLIX, GMOPUYHLIX U mpemuynelx amvunos. llomydeHne aMUHOB aJKWIMPOBAaHHEM aMMHAKa W BOCCTAHOBJICHHEM
HUTPOIPOU3BOIHBIX YIJIIEBOAOPOIOB, U3 CIUpTOB. IIpuMeHeHne aMMHOB B (hapMaLleBTHUECKON MPOMBIIIIJICHHOCTH. APOMAaTHYECKUE aMUHBI. AHWINH
KakK MPeNCTaBUTEb apOMaTHIeCKUX aMHHOB. CTpoeHHe aHWIMHA. B3aumMHOe BiIMsiHUE IPYIIT aTOMOB B MOJIEKYJie aHWIMHA. BiusiHue 3amectuteneii B
apOMAaTHUYECKOM sIIpe Ha KUCJIOTHBIE U OCHOBHBIE CBOMCTBA apriaMuHOB. [IpuanHbl ocnadbieHnss OCHOBHBIX CBOWCTB AaHMJIMHA B CPABHEHUH C AMUHAMU
NpeaebHOro psina. XMMHUYECKHE CBOMCTBA aHWJIMHA. OCHOBHBIE CBOICTBA (B3aMMOIEHCTBHE C KUCJIOTAMH ), PEAKLINU 3aMEIIEHUS B apOMaTHUECKOE SIIPO
(ranorennpoBaHue (B3auMOAeHCTBHE ¢ OPOMHON BONOW), HHUTpOBaHHE (B3aMMOAEWCTBHE C A30THOH KHCJIOTOH), cyiasuposaniie), OKUCICHHE,
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ankuauposanue u ayunuposanue no amomy azoma). Ilonydenne anmnmmHa (peakiust 3UHUHA). AHIJIMH KakK ChIPbe Ui NMPOWU3BO/CTBA AHWJIMHOBBIX
kpacutenell. CHHTE3bl Ha OCHOBE aHIJIMHA.

Cepoopzanuueckue coedunenusn. llpeocmasienue o cepoopeanuyeckux coeounenusx. OcobeHnocmu ux Cmpoenus u c6olcms. 3navenue
CepoOPanUYeCcKUX COeOUNEHU.

I'eTepouukabl. A30T-, KUCIOPOO- U cepoCcOnepIKaLIe reTepoLuKibl. DypaH, TUPPOI, Muogen 1 UMUOA301 KaK MPENCTABUTEIH MATHWICHHBIX
rerepolmkIiIoB. [Ipupona apoMaTHYHOCTH TATUWIEHHBIX T'€TEPOLMKIIOB. DJIEKTPOHHOE CTPOEHHE MOJIEKYJIbI MUPPOJIa, apOMAaTHYECKHIl XapakTep
MoJiekyJbl. KucinoTtasle cBolicTBa mUppoda. Peakyuu cuopuposanis 2emepoyurios. lousamiue o npupoonsix nopgupunax — xaopoguine u 2ceme. Oowyue
npeocmaenenus 00 ux poau 6 Jicusoli npupooe. TIMPUANH Kak MPEACTABUTENb IIECTHUICHHBIX IETEPOLUKIIOB. DJIEKTPOHHOE CTPOECHHE MOJEKYJIbI
NUPUANHA, APOMATHUECKUN XapakTep MoJieKyJibl. OCHOBHBIE CBOMCTBA MUPUANHA. Pa3nnune B NPOSIBICHMH OCHOBHBIX CBOWCTB MHUPPOJIA U MUPUANHA.
Peakunun nupuauHa: 3aeKTpoHIIbHOE 3aMeLIeHne, THAPUPOBAHUE, 3aMeIeHIe aTOMOB BOJOPOAA B B-MOJOKEHNH Ha ruapokcorpymmy. [InkonuHsl u
ux okucineHue. Kemo-enonsuas maymomepus f-euopokcunupuouna. Taymomepusn e-euopokcunupuouna u ypayuna. llpeocmasnenue 06 umuoasorne,
nunepuoune, NUPUMUOUHe, UHOOe, HUKOMUHe, amponune, ckamoie, ypdypone, eucmuoune, 2ucmamune, NypuHe, TyPUHOBBIX 1 MUPUMHUIMHOBBIX
OCHOBAHMUSIX.

JAeMOHCTpaLUH.

e (OCHOBHbIE CBONCTBA AMUHOB.

¢  OmBITH ¢ METHJIAMUHOM (WU IPYTUM JIETYYHUM aMHUHOM): TOPEHHE, IEIOYHbIe CBOWCTBA PacTBOpa, 00pa3oBaHUE COJNEH
e BsaumopnelicTBre aHMIMHA C COJSTHON KUCJIOTOH U OPOMHOM BOZOH.

e KauecTBeHHbIEC peaKLIUY Ha AHWJINH.

¢  AHWUJIMHOBBIE KPACUTEIH.

¢ Okpacka TKaHU AaHWJIMHOBBIM KPACHTEJIEM.

e OO0pasubl reTepoOLUKINIECKIX COSTHHEHH.
2.5. buonornvecku akTuBHbIE BemecTsa (30 1)
Kupbl Kax clokHbIE 3(QUPHI TIHIEPHHA U BBICIINX KapOOHOBBIX KUCIOT. PacTUTENbHBIE U JKHBOTHBIE JKUPBI, UX cOCTaB. Pu3nyeckue CBOMCTBA

JKUPOB. XMMHUYECKHE CBOICTBA KHPOB: THAPUPOBAHKE, OKUCIIEHHE. | MIPONIHN3 MM OMBUIEHHE JKUPOB KaK CIIOCOO MPOMBIIIIEHHOTO TMOJTYUEHHs! COIeH
BBICHINX KapOOHOBBIX KHCIOT. I maporenusarst xkupos. [Ipumenenne skupos. Mbljia Kak COJM BBICIINX KapOOHOBBIX KHCJIOT. MOIOIIIHE CBOHCTBA MbLIA.
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Yraesoarl. O0mas dpopmyna yriaesonos. Knaccuduxanust yrinesonos. MoHoO-, onuro- u noymcaxapuabl. Pusndeckre cBOICTBA U HAXOXK/ECHHIE
yIJIEBOAOB B MpUpoae (Ha nmpuMepe IiIoKo3bl U PpykTo3bl). JIMHEHHas 1 nukindeckas GOopMel MIFOKO3bI U PpykTo3bl. Popmynsl Pumepa u Xeyopca.
ITonsiTMe O TayTOMEepUH KaK BHUIE HU3OMEPHUU MEXIYy LHMKIMYECKOH u JuHeHHOH (opmamu. Onmuueckas uzomepus 2moxo3vr. 1'MHOKO3a Kak
aNbIETUAOCTIHPT. XUMHUUECKHE CBOIMCTBA TJIIOKO3bL OKHCIEHHE XJIOPHOH MM OpOMHOI BOMOH, OKHCIEHHE a30THOH KHMCIOTOH, BOCCTAHOBJIEHHE B
IIECTHATOMHBIN CIHPT, ayuiuposanie, aikuIuposaniie, N30MepH3anys, Ka4eCTBEHHbIE PEAKIIMH Ha TIIFOKO3Y (SKCIIEPHMEHTAJbHBIE IOKa3aTeIbCTBA
HAJINYHSA ATbJETUIHON M CIIUPTOBBIX TPYII B TIIOKO3€), CIUPTOBOE, MOJIOYHOKHCIIOE, HPONUOHOBOKUCIOE N MACIAHOKUCI0e OpokeHue. | THKO3UIHbINA
THAPOKCHI, ero cneunduyeckue cpoiicTBa. IlonaTue o riamkosupax. IloHATHE O TIOKO3MIAX, UX HAXOXKACHWU B mpupope. lloaydeHue riroKo3bl.
DpykTo3a Kak mM30Mep INIOKO3bl. Pubo3a u mesokcupudosa. IIpumenenue u Ononoruueckast poib yriaeBonoB. OKHCIEHHE YIIEBOAOB — HCTOYHHK
SHEPTHH KUBBIX OPraHU3MOB.

Mucaxapuael. Caxapo3a Kak IpeACTaBUTENb HEBOCCTAHABINBAOLINX Aucaxapunos. CTpoeHne, GpU3nvecKne 1 XUMHIECKHE CBONCTBA CaXapo3El.
Manvmosa, nakmosa u yeanoduosa: ux cmpoenue, usuveckue u xumuyeckue ceoticmsa. I'maponus nucaxapunos. Ilonydyenne caxapa U3 caxapHOH
ceekibl. [Ipumenenue caxapossl.

Honaucaxapuabl. Kpaxman, erukocen n nenmono3a kKak Ouojorndeckne mnomumepsl. Kpaxman kak CMeCh aMHJIO3bl M aMHJIONIEKTHHA, €ro
¢dusnyeckne cBolcTBA. XMMHUYECKHE CBOHCTBA KpaxMaa: THAPOIIN3, KaYeCTBEHHAs Peakiysi ¢ HOIOM U ee IPUMEHEHUe [IJIs1 OOHAPYKEHUS KpaxmMaja B
NPOAYKTax MUTAHUA. [nuxozen: ocobennocmu cmpoenusi u ceoticme. llennmonosa: cTpoeHne U (PU3NYECKUE CBOWCTBA. XHMMHUYECKHE CBOMCTBA
LIeJUTIOJIO3BL: THAPOJIN3, 0Opa3oBaHue CIOXKHBIX 3¢ upos. [IpuMeHenne kpaxmana u nemoo3sl. [IpakTinueckoe 3HaueHne nonucaxapunos. [lonsaTuie 06
HCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOrO BOJIOKHA.

AMHHOKHCT0TBI. COCTaB, CTpOEHNE U HOMEHKJIATYPa aMUHOKHCIIOT. I OMOJIOrHYeCcKuil psit IpeAeTbHbIX aMUHOKUCIIOT. M 30Mmepuist npedensHbix
amunokuciom. Onmuueckas uzomepus. PU3NUECKUe CBOMCTBA NMPEAEIBbHBIX AMUHOKHUCIOT. (JcHo6nbie amunokuciomet, oopazyioujue 6enxu. Crocodbt
MOJIyYEeHUSI aMHHOKUCIIOT. AMHHOKHCIOTBI Kak aM(pOTEpHbIE OpraHMYeCKHE COENUHEHMs, PAaBHOBECHUS B pPacTBOpax aMUHOKHCIOT. CBoiicTBa
AMHHOKUCJIOT: KHCJIOTHBIE U OCHOBHBIE CBOWCTBA, AUIKUIUPOGAHIE N aLWIUPOBAHNUE aMUHOTPYIIIBL, STePUPHUKALINS, PEAKLUN C a30THCTONH KHUCIOTOM.
KauecTBeHHbIE peakuMyu HA aMUHOKHUCIOTHI ¢ ruapokcuaom menu (1), nuneuopunom, 2,4-ounumpoghmopodenzonom. Crnenudpuyueckue KaueCTBEHHbIE
peakuuy Ha apoOMAaTHYECKUE U T€TEPOLMKINYECKUE aMUHOKHUCIIOTHI ¢ KOHLIEHTPUPOBAHHON a30THON KHMCJIOTOW, Ha LUCTEHH ¢ areratoM cBuHOa (1I).
buonormueckoe 3HaUeHNE (.-aMIHOKUCIOT. O0IacTH NIPUMEHEHUS] aMIHOKHCIIOT.

HenTuawl, ux crpoenue. [lentuaHas cBsi3b. AMUAHBIN XapakTep NenTUIHON cBsi3u. CuHTe3 nenTuaoB. ['uaponus nenTuaos.

Beaxn xak npupoansie 6uonomumeprl. CoctaB u crpoeHune OenkoB. IlepsuuHas cTpykTypa OenkoB. DepMEHTATUBHBIN THIPOJIH3 OENKOB.
Bropuunas crpyktypa OenkoB: a-cimpaiib, B-cTpykTypa. Tperndnas u uerBepTudHas CTpykTypa Oenkos. /ucynbduaHeie MOCTUKHM U HOHHBIE U BaH-
nep-BaanbcoBbl (runpodobHbIE) B3aUMOAESHCTBUS. XUMHUYECKHE CBOWCTBA OEJKOB: MIAPOJIN3, NEHATYpaLUsi, Ka4eCTBEHHbIE (LIBETHbIC) PEaKLIUU Ha
Oenxu. /lpespayenusn d6enxoe nuwyu 6 opeanuszme. buonorudeckne QyHKIUN OENKOB. /Jocmudicenus 6 usyyenuu cmpoenus u CUnme3a 0eaKoe6.
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Hyxneunosbie kucaorel. Hykneozuasl. Hykneoruasl. HykienHoBbIe KMCIOTBI Kak NpUpOAHBIE ojauMepbl. COCTaB U CTPOEHUE HYKJIEHHOBBIX
kucior (JIHK u PHK). ['unponu3 HyKJIEMHOBBIX KUCJIOT. POJIb HYKJIEMHOBBIX KHCJIOT B KU3HeAesTenbHOCTH opranusmoB. @yrkiuu JIHK u PHK.
KomnnementapHOCTh. I'eHeTHUECKUH KOA.

JAemMoOHCTpaLMH.

e OO0pasubl MOHOCAXAPUIOB, IUCAXAPHUIOB U MOJIHCAXAPUIOB.

e  PacTBOPUMOCTB YIJIEBOJOB B BOJE U 3TAHOJIE.

e  Peaxkius «cepeOpsiHOTO 3epKaiay AJIs TIFOKO3BL.

e  BsaumonelicTBue TIIIOKO3BI C PYKCHHCEPHUCTON KHCIIOTOH.

e [unponus caxapossl.

e [maponus LeaIOI03bL.

e (OO6pa3ubl aAMHHOKHUCJIOT.

e Jloka3aTenbCTBO HATHYUS (PYHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMUHOKHCIIOT.

JlabopaTopHbIie ONBITHI.

JI.17 OTHOIIEHNE )XKUPOB K BOJIE U OPraHUYECKUM PACTBOPUTEISM.
JI 18. Jloka3aTenpCTBO HEMPEAEIbHOIO XapaKkTepa >KUPOB.
JI19. OMbLIeHHE KUPOB.
JI20.CpaBHEeHHE CBOICTB MbLJIa U CHHTETUYECKUX MOIOIIUX BEIIECTB.
JI 21. ®usnueckne CBOMCTBA MIIIOKO3bI
JI 22. B3zaumoneiicTBue rimoko3sl ¢ ruppokcuoM Meau (11) mpu oOBIYHBIX YCIOBUSIX U IIPH HATPEBAHHHL.
JI 23. BzaumoneiictBue caxapossl ¢ ruapokcugom menu (10).
JI 24. BzaumMopeiicTBue kpaxmaiia ¢ HOAOM, THAPOJIN3 KpaxMala.
JI 25 Onpenenenue kpaxmana B MPOAYKTaX MUTAHMUSI.
JI 26. LiBetHbIe peakunu OENKOB.
IIpakTnyeckue padoTsbl.
IIP 8. XKupe! u ux ceoicTsa. I uaponus ;xupos.
IIP 9. I 'unponus yriesonos.
IIP 10. UccnenoBaHue CBOHCTB OEIKOB.
P 11. UnerTudukanus OpraHMUECKUX BEIIECTB
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2.6. BpicokoMoneKkysipHbIe coennHeHMst (9 1)

OcHOBHbIE MOHATHS BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp, IONHUMeEp, CTPYKTYpHOE 3BEHO, CTeNneHb nonuMepusanuu. OCHOBHbIE
CHOCOOBI MOJTYYEHUST BBICOKOMOJIEKYJIIPHBIX COSAMHEHUH: peakuy MoMMepu3aiy 1 nonukonaeHcannu. Cononnmepusarusi. CTpoeHHe U CTPYKTypa
MOJIMMEPOB. 3aBUCUMOCTD CBOHCTB IMOJIMMEPOB OT CTPOeHUs MoJiekyJ1. Kiaccudukanns noauMepos: miacTMaccesl (TUIACTHKH), 3J1aCTOMEPHI (KayuyKH),
BOJIOKHA, KOMIO3UTBEL. COBpEMEHHBbIE IUIACTMACChl (TUIACTHKH) (TIONMATHIIEH, TOJHUIPONWICH, TMOJIUCTHPOJ, MOJUBUHIIIXJIOPHI, (TOpPOIIIACT,
NOJM3TUIICHTepeTaNaT, aKpui-OyTaAHueH-CTUPOJBbHBIA IUIACTUK, MOJUKapOOHATHI). TepMOIIaCTUYHBIE W  TEPMOPEAKTUBHBIE IMOJUMEPHL
Denonpopmanbaeruaabie cMoibl. KoMnosutable MaTepuansl /lepcnekmusst Cnoas306aHUA KOMRO3UMHbIX Mamepuanos. Knaccupukaus BOJOKOH.
IIpuponHele 1 XMMHUYECKHE BOJIOKHA. MICKyCCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA. IIOHsATHE O BHCKO3€ M aueraTHOM BOJOKHE. llommsdupHbie n
MOJIMAMUTHBIE BOJIOKHA, UX CTPOEeHHE, CBOWMCTBRA. [IpakTHuyeckoe UCMOMb30BaHNE BOJIOKOH. [IpHpomHbIil U cHHTEeTHYeCKHi KayuyK. PesnHa u 300HUT.
[Ipumenenne nonumepo. Cunmemuyeckie NIEHKU: U0AAYUS 0N HPOBOOOE, MEMOPAHbL OISt ONPECHEHUS 600bL, 3AUUMHbIE NAEHKU 015 A8MOMOOUnell,
nracmoipu, xupypeuveckue nossasku. Hogeie mexnonozuu oanvueiiuie2o cogepuLeHcmeosanis NOTUMepPHbIX MAmepuaios.

Unentndukaius opraHM4ecKux COeANHEHUH. [ eHeTrueckast CBA3b MEXy KJIACCAMHU OPTaHUYEeCKHX COSIUHEHHH.

JAeMoOHCTpaLMH.

e OO0pasubl MmIacTMacc, CAHTETHYECKNX KayuyKOB U CHHTETHYECKUX BOJIOKOH

e [IlpoBepka miacTmMacc, CHHTETHUYECKUX Kay4yyKOB M CHHTETUYECKUX BOJIOKOH Ha 3JIEKTPUUECKYIO POBOJUMOCTb.
e (CpaBHeHHE CBONCTB TEPMOIIACTUYHBIX U TEPMOAKTUBHBIX IIOJUMEPOB.

e KoJsuekuus NaacTUKOB

e Kosuekuus BOJOKOH

o TlonukoHmeHCALUS STHIICHTJIUKONS ¢ TepedTaeBOi KHUCIOTOH.

JlabopaTopHbIie ONBITHI.

JI 27. UccnenoBanne CBOWCTB TEPMOIUIACTUYHBIX MOJIUMEPOB (TIONIUATHIIEHA, MOJUCTHPOJA U JIP.): TEPMOILIACTUYHOCTh, FOPIOYECTh, OTHOLICHHE K
pacTBOpaM KHUCJIOT, LIEeNOUYeH, OKUCTUTENEH.
JI 28. O3HakoMienne ¢ oOpa3amMy MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH.
JI 29. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K PAacTBOPAM KHCJIOT U IIEJIOUECH.
JI 30. ITosnyueHne HUTEN U3 KaIPOHOBOU CMOJIBI MU CMOJIBI JIABCAHA.
IIpakTyeckue padoTsi:
I1.P 12 Pacno3HaBaHue M1acTMacc.
II.P 13 Pacrio3HaBaHue BOJIOKOH.
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3. Xumus u ;ku3Hb (19 yacos )
X¥MHs B COBPEMEHHON HayKe.

OcobenHoctu coBpeMeHHoM Hayku. [Ipodeccust xumuka. HayuHbie METOABI O3HAHKS B XUMHUH. XUMHYECKHI aHAJINA3, CHHTE3, MOJIEITU-POBAHUE
XUMHUYECKHUX MPOLIECCOB U SBJICHUH KaK METOMbl HAYYHOT'O TTO3HAHUS. MeTONOIOrHsl HAy4HOTO uccienosanns. ICTOUHUKY XUMHYECKON HH(pOpMaIyH.
ITouck nHpopMaLK IO HA3BAHKAM, UACHTH(PUKATOPAM, CTPYKTYPHBIM (opMyiam.

Xumust ¥ sHepretuka. [Ipupoanbie HCTOYHUKHU yrieBonopoaoB. Ilpupoanslil n monyTHbINH HE(TAHON rassl, UX COCTaB U Ucnoyb3oBaHue. CocTan
HedTH U ee nepepadorka. Hedrenponykrer. OkraHoBOE uncio OensuHa. I myOokas nepepadorka HedTu. Kpekunr, pudopmunr. OxpaHa OKpyKarOIIeH
cpensl Ipu HeTenepepadbOTKE U TPAHCIIOPTHPOBKE HEPTEPOAYKTOB. AJBTEPHATUBHbBIE HCTOYHUKU YHEPTUH.

Xumust ¥ 3110poBbe. XumMust nuin. JKupsl, OenKky, yrieBoabl, BUTaMUHBL, epMeHThl. ParmonansHoe nutanue. [Iumessie nobasku. Inmespie

nobaBKy, UX Kiaccuukanys. 3anpereHHble U pa3pelIeHHbIe THIIeBbie 100aBki. OCHOBBI MUIIEBON XUMHH.

Xumust B MenuuuHe. JlekapcTBa, ¢pepMeHThl, MUHEpanbHble BOabl. [loHsTHE O (papmaueBTHueckoi xumuu U papmakonorun. Paspaborka
nekapctB. JlekapcTBeHHbIe cpencTBa, ux kiaccudukarmsa. IIpormBoMukpoOHBIE cpencTBa (CynbdaHUIAMUAHBIE TIpenapaTbl U aHTUOMOTHKH).
AHanpreTuky (aCIUPYH, aHAJBIHH, MMAPaleTaMON, HAPKOTHYECKHE aHAJBICTUKN). Anmueucmamunnsie npenapamsr. Bsoxymue cpencrsa. [ opmonst u
eopmonansusie npenapamaot. [IpoOnemMsl, CBsI3aHHBIE C MPUMEHEHHEM JICKAPCTBEHHBIX NpenapaToB. BpemHbie MpUBBIMKY U (PAaKTOPBI, pa3pylIaroIine
310poBbe (M30BITOUHOE TOTPedIeHNE YKUPHOH MULIH, KypeHUe, ynoTpeOIeHHe alkoroisi, HAPKOMAaHUS).

XYMHUs B NOBCEIHEBHOM >XM3HU. Moromue U yuctsinue cpenacrsa. PenenieHTsl, nHceKTULUABL CpeacTsa JUYHONW T'MTHMEHbl U KOCMETHKH.
IIpasuna Oe30macHO padoThI ¢ €NKUMH, TOPIOYHMHU 1 TOKCHYHBIMHU BEIIECTBAMH, CPENCTBAMH OBITOBOH XUMHHL.
XUMHUsI U CeNTbCKOE XO03HCTBO. MUHEpabHbIE H OpraHn4eckue yaoopenus. CpencTsa 3alinuThl PACTEHHH.

Xumus B crpoutenbctBe. ['unc. M3eects. llement, OGeton. Kien. ITomOop ONMTUMAaNbHBIX CTPOHUTEIBHBIX MATEPHAIOB B MPAKTHUYECKOM

JACATCIIbBHOCTH YCJIOBCKA.

XUMHSL ¥ 3KOJIOTHs. XUMHUYECKOe 3arpsi3HEHUE OKpYJKaroIied cpensl U ero nocienctsus. OxpaHa rugpocdepsl, mouBbl, aTMochepsrl, GIopsl U
(bayHbI OT XUIMUYECKOTO 3arpsi3HEHMsI. DKOJIOTHs U IpodyieMa OXpaHbl OKPY KAl cpenpl. «3eneHasD» XUMUSI.
JAeMoOHCTpaLMH.
e [Ipumepsl paboThl ¢ XUMUUECKUMHU 0a3aMU JAHHBIX.
e Komnexuusa «IIpupoaHbie HCTOYHUKH YIIIEBOAOPOAOB»
o Karanurnyeckuii kpekuHT napaduna.

e |lumesble KpaCUTENH.

OO0pa3ubl BUTAMHHOB.
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e (OO0pasubl JEKaAPCTBEHHBIX MPEMAPaTOB.
e OO0pa3ubl TOKCHYHBIX, TOPIOYUX U B3PBIBOONIACHBIX BEILECTB.
e Kpamenue Tkanen
e OrtbenuBaHHE TKAHEH.
e Komnekuus cpencTs 3alIUThl paCTEHUI.
JlabopaTopHblie ONBITHI.
JI 31 3nakomcTBO ¢ 0Opa3aMyu BUTAMHHOB
JI 32. MccnenoBaHue NHIIEBbIX 100ABOK
JI.33.3nakoMcTBO ¢ 00pa3aMu JIEKaPCTBEHHBIX MPENapaToB.
JI.34 M3yueHne HHCTPYKIMH IO TPUMEHEHHIO B3PBIBOOIIACHBIX, TOKCHYHBIX U FOPIOYHX MPENapaToB, MPUMEHSIEMbIX B OBITY.
JI.35. 3HakoMCTBO ¢ 0Opa3LaMu XUMHUYECKUX CPEACTB CAHUTAPHH U TUTHEHBL.
JI 36. 3HaKOMCTBO C MOIOLIIUMU CPEACTBAMHU
JI.37. O3HaKOMJIEHHE C PA3JIMYHBIME BUAAMH YIOOPEHUH.
JI.38. Knen
IIpakTHyeckue padoThbl.
IIP 14. Mccnenosanne cocTaBa BUTAMHUHHOTO KOMILIEKCa
P 15. XuMust KOCMETHYECKHUX CPEICTB.

11 xmace (170 gacos)
1. Teopernueckue ocHOBbI XUMHH (58 uacoB)
1.1. Crpoenue Bemectsa (18 yacos)

ATOMHO-MOJIEKYJISIpHOe y4yeHHe. BemecTsa MOJEKyJSIPHOTO W HEMOJEKYJSIPHOTO CTpOeHHs. KauecTBEHHBI M KOJWYECTBEHHBIH COCTaB
BemecTa. MoJspHasl 1 OTHOCUTENbHASL MOJIEKYJISIPHASI MAcChl BelecTsa. MoJibHasl HOJISL M MaccoBasi IOJIS DJIEMEHTa B BEIECTBE.

Crpoenne aroma. CoBpeMeHHass MOZIETb CTPOCHUSI aToMa. KopmycKyisipHO-BOJTHOBOH Ayain3M 3jiekTpoHa. M3omoner. Keanmogvie uucia.
AToMmHas opburtans. Pacnpenenenne 3JeKTPOHOB 110 YHEPTETUIECKUM YPOBHSIM B COOTBETCTBHH C MPUHLIUIIOM HAUMEHbBINEH YHEPTHUH, MPABHJIOM XyH/IA
u npuHiunoM Ilaynu. OcoOeHHOCTH CTPOCHUSI HSHEPTETUIECKUX YPOBHEH aTOMOB d-371eMEHTOB. DIIeKTPOHHAst KoHpuryparus aroma. Knaccupukauus
XUMHYECKHUX 3JIEMEHTOB (-, p-, d, f-371eMeHThI). DneKTpOoHHbIE KOHPHUTYPALH NOJOKHUTEIBHBIX U OTPUIATEIbHBIX HOHOB. OCHOBHOE M BO30Y KIEHHbIE
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JlaGopaTopHbie ONBITHI:

JI 1. Pa3noskeHune nmepokcuaa BOAOPOAA B MPUCYTCTBUU KaTanm3aTopa (okcuaa mapranna (IV) u ¢pepmenra (kaTanassi).
IIpakTuyeckue padorTsi:

P 1. MccnenoBanne BIMSAHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOHN PEaKIIHH.

1.3.PactBopsi (12 4acoB)

JucniepcHele cucteMbl. Komiouousie cucmemsi. JlucnepcHas ¢asa u aucnepcuonHas cpena. CycnmeH3MM W SMYJbCHH. 30M W TEJH.
Onanecuenuus. Dddexr Tunmans. Koarynsuus HMcrunHble pacTBOpbl. PacTBOopeHue kak ¢usuko-xumuudeckuii npouecc. CrmocoObl BhIpaKeHHS
KOHIIEHTPALIMK PAcTBOPOB. MAacCOBasi JOJs1 PACTBOPEHHOIO BeLIeCTBA (MPOLIEHTHAS KOHLEHTPALWS), MOJAPHAA U MOJAAbHAS KOHyeumpayuy. 1ump
pacmeopa u mumposanue. Kpucmannocuopameot.

Peakuun B pactBOpax 3nexkTposnuToB. KauecTBeHHBIE peaklMM HA HWOHBI B pacTBOope. KUCIOTHO-OCHOBHBIE B3aMMOEHCTBHUS B PaCTBOPAX.
Awmdorepaocts. MonHOe mpousseneHue Boabl. Bomoponusriii mokasatens (pH) pactsopa. CunbHble u crnabbie djekTponuthl. Pacuer pH pactBopos
CHJIbHBIX KHCJIOT U menoueil. KOHCTaHThI AUCCOLUAINN CIa0bIX JIEKTPOJIUTOB.

Peakunn nonHoro oomeHna. IlonHble 11 COKpaleHHbIe HOHHBIE ypaBHeHMs. [ unponmn3 cosneil. I maponns mo KaTHOHyY, 1O aHUOHY, IO KATUOHY U
no aHuoHy. Peakums cpempl pacTBOPOB COJIEH: KHCIOTHAs, INeJO4YHas W HelTpanbHas. [lonHblil HeoOpaTHUMbIN ruapoin3. 3HAUYEHUE THAPOJIH3a B
Ounonornyecknx OOMEHHBIX npoueccax. [I[puMeHeHne rupoan3a B MPOMBIIIIEHHOCTH.

Pacyernbie 3ana4n
Pacuernr maccel (00beMa, KOTMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CJIM OJHO U3 BELIECTB JaHO B BUAE PACTBOPA C ONPENeIEHHONH MacCOBO oyei
PacTBOPEHHOIO BEIECTBA.

Pacuersr Mmaccel (0ObeMa, KOMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO U3 BEIIECTB AaHO B N30BITKE (MMEET MPUMECH).
Pacuerbr MaccoBoi nr 0OBEMHOI TOJTH BBIXO/IA POAYKTA PEAKIIMH OT TEOPETUYECKUA BO3MOXKHOTO.
JAeMoOHCTpaLMH.
e OO0pa3ubl MUIIEBBIX, KOCMETHUECKUX, OMOJIOTHYECKUX U MEIULIUHCKHIX 30JIeH U refeil.
e  DOddext Tunpas.
e OmnpeneneHue KUCIOTHOCTU CPebl IPU MOMOIIN HHAUKATOPOB.
e (OO0pazoBaHNE KOMIUIEKCHBIX COSIMHEHUH NIEPEXOIHBIX METAJLIOB.
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3. OcHoBBI Heopranuveckoii xumuu (87 4acos)
3.1. Knaccugukanuys 1 HOMEHKJIATypa HEOPraHMYECKUX COeqMHEeHnH (2 Jyaca)

Baxnelinmne kiaccel HEOPraHUMYECKUX BEINECTB. JJIEMEHTbl MeTajulbl M HeMeTaslbl U uX MosoxkeHue B Ilepuoauueckoil cucreme.
Knaccupukauus m HOMEHKJIATypa CIOXKHBIX HEOPTraHWYECKHX COENWHEHHH: OKCHUIOB, THAPOKCHUIOB, KUCIOT U cosiell. I'eHeTnueckas CBA3b MEXIY
KJIacCaMHU HEOpraHMYeCKUX coenuHeHnid. UneHTudukanus HeopraHMYeCcKuX BeulecTB M MOHOB. KommuiekcHble coenuHerns. COCTaB KOMILIEKCHOTO
HOHA: KOMIUIeKcooOpaszoBarenb, juranabl. KoopaumHanmonHoe uncio. HoMmeHkiaTypa KOMITIEKCHBIX COEAMHEHUH. 3HadeHHe KOMIUIEKCHBIX
coenunenuil. [Ionarue o koopauHanMOHHON Teopuu BepHepa.

3.2. Hemeraer (45 )

Bonopon. Ilony4yenue, ¢puznyeckre U XMMUYECKHE CBOHCTBA (PEakLUH C METAJUIAMH M HEMETAJJIaMH, BOCCTAHOBIJIEHHE OKCHIOB U COJIEH).
I'nnpunel. TorumuBHBIE 35eMeHTHL. biacopoonsie 2azsi. [Ipumenenue 61a20poOHbIX 2A306.

TI'anorenpl. O0mas XxapakTepUCTHUKA 3JIEMEHTOB IJ1aBHOM noarpynmbl VII rpynmbl. @u3nueckue CBOHCTBA MPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH
U3MEHEHUsI OKHCIUTEIBHON aKTHBHOCTH IaJIOT€HOB B COOTBETCTBUH C MX TOJIOKEHHEM B epHoANUecKoi Tadnuue. [Topsaok BEITECHEHNS raJIor€HOB U3
PacTBOPOB TAJIOr€HUAOB. XJIOp — MOJIYYEHHE B MPOMBIIIJIEHHOCTH U JIAOOPAaTOPUH, PEaKkIiK ¢ METaJulaMu 1 HeMeTautlaMu. BzaumoneiicTeue xjopa ¢
BOJZIOH U pacTBOpamH menoueii. KucmopomaHele coenrHEHUs XI0pa. | UITOXJIOPUTEIL, XJIOPAThI M MEPXJIOPAThl KaK THITHYHbIE oKucauTenu. OcodeHHOCTH
xumun (ropa, 6poma n mona. KauectBeHHast peakiusi Ha noA. ['asoreHoBOmOpoAbl — MOJydeHHe, KUCIOTHBIE M BOCCTAHOBHUTENBHBIE CBOWCTBA.
Xnoposogopon. I'anoreHoBogopoaAHbIE KUCIOTHI U uX coiu. ConsHas KUcIoTa U ee coiu. KauecTBeHHble peakiii Ha rajoreHua-uoHsl. [lpumenenue
TaJIOr€HOB U UX BAXKHEHUIINX COCIUHEHUN.

DJieMeHTbI NOArpynnel Kucjaopoaa. O0mas xapakTepUCTHKA 3JIEMEHTOB IMIaBHOH nmoxarpymmbl VI rpynmel. @u3ndeckne CBOWCTBA MPOCTHIX
BELLECTB.

O30H kak amtorponHas Momudukanus kuciopona. llomydenne ozona. O30H Kak okuciautenb. [IO3UTHBHAsE M HEraTWBHAs POJb O30HA B
okpykatoineli cpene. CpaBHeHHE CBOWMCTB 030HA U Kucjopoaa. Boga u nepokcun Bogoposia Kak BOAOPOAHBIE COSUHEHUs] KUCIOPOia — CpaBHEHUE
cBONCTB. Ilepokcua BOnOpoaa Kak OKUCIUTENb U BOCCTAHOBUTEIIb.

Cepa. Annorpornus cepbl. Du3nvecKie U XUMHUECKUE CBOWCTBA Cepbl (B3aUMONEHCTBUE ¢ METaJlJIaMU, KUCJIIOPOAOM, BOAOPOJOM, PaCTBOPAMU
IeJIove, KHCIOTaMH-OKUCIUTENsIMHI). B3anmMoneiicTBue cepbl ¢ cyiabpuroM Hatpusi ¢ oOpasoBaHuMeM Tuocyibpara Hatpus. CepoBomopon —
NOJIy4€HHE, KUCJIIOTHBIE U BOCCTAaHOBUTENbHBIE CBOMcTBA. Cynmbduabl. CepHUCTBIN ra3 Kak KUCJIOTHBIN OKCuA. OKHUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIC
CBOWCTBa CEpHUCTOrO rasa. IloaydyeHne cepHUCTOro rasa B MPOMBIIUIEHHOCTH U nabopatopun. CepHucTas KuciaoTa u ee coiu. CepHbI aHTUAPHI.
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Cepnas kuciora. CBOHCTBa KOHLEHTPUPOBAHHOW M pa30aBIeHHON CepHON KUCIOTHL JlelicTBHE KOHLEHTPUPOBAHHON CEPHOH KHCIIOTHI Ha caxap,
MeTaJuTbl, HeMeTalIbl, cyibpuael. Tepmudeckast ycToiunBoCcTh Cynbdaros. KauecTBeHHas peakiysi HA CEPHYIO KHUCIIOTY U €€ COJH.

DneMeHThI noArpynme! a3ora. O0mmas XapakTepUCTHKA 3JIEMEHTOB IIIaBHOM moArpynmsl V rpymnmel. @PU3nyecKue CBOMNCTBA MPOCTHIX BEIIECTB.

Azot u ero coenuHenus. CTpoeHHe MOJEKYIIbI a30Ta. PU3NUECKHe U XUMUYECKHE CBOWCTBA a30Ta. IlonydeHne a30Ta B MPOMBIIUIEHHOCTH H
nadoparopun. Hurpunsl. AMMHuaK — ero rnoyydesue, Gu3ndeckne u Xummdeckue coiicTa. OCHOBHBIE CBOWCTBA BOJHBIX PACTBOPOB aMMHaKa. AMMHAK
kak BocctaHoBuTeNb. Conn ammonus. [loBenenue coseit aMMoHuUs pu HarpeBaHuH. KadecTBeHHast peakiyst Ha HOH aMMOHMs. [IpuMeHeHne aMMuaka.
Oxcunel a3ota, ux nojydenue u cpoiictea. Okcun azota (I). Oxucnenne okcuna aszora (II) kucnopogom. Jumepuzanus okcuna azora (IV). Asotucras
KHCJIOTa U €€ CONU. HUTPUTBI KaK OKHUCIIUTENN W BOCCTAHOBUTENN. A30THasI KUCIIOTa — (PU3MUECKHe U XUMHUYECKUE CBOWCTBA, MOJMy4YeHHE. A30THas
KHCJIOTA KaK OKUCIHUTENb (OTHOIIEHHE a30THOW KUCIIOTHI K METaJlJIaM U HeMeTajulaM). 3aBUCHMOCTh MPOAYKTa BOCCTAHOBJIEHUSI a30THON KHCIIOTHI OT
AKTUBHOCTH METAJUIAa U KOHLIEHTPALIUH KUCIOTHI. [lonsimue o kamuone numponus. Ocobdennocms 3aumo0eticmeus Ma2HUus U Mapeanya ¢ pazoasnenHo
asomuoil kuciomoti. Hutpatel, nx QU3NUecKrue 1 XMMUYECKHE CBOMCTBA (OKHUCIUTENIbHBIE CBOHCTBA U TEPMHUECKAs! YCTOHYUBOCTD), TPUMEHEHHE.

Docdop u ero coequnenust. Ajnorponus pocdopa. @usndeckue ceoiicTra pochopa. Xumudeckue cporictsa pochopa (peakuuu ¢ KUCIOPOIOM,
rajloreHaMH, METAJIJIAMH, CJIOKHBIMH BEIECTBAMU-OKUCIUTENIMH, 1menodamu). [Tonyuenne u npumenenue gochopa. Xropuowr ghocghopa. @ochun.
Dochunsr. Pochopusrii anruapua. Opropocdopras u MeradochopHas KUCIOTH U UX coin. KadecTBennas peakiusi Ha oprodocdarsl. Paznoxenne
oprodochoproii kucnorel. Ilpumenenne dochopHoli kucnoTel U ee cojeil. buomorudeckass ponms (ocdharos. Ilupogocgopuas rucioma u
nupoghocghamer. Oxcuo gocghopa (111), pocghopucmas kucroma u ee conu. Pocghoprosamucmast Kucioma u ee Conu.

[Moarpymnmna yriepona. OO0mas xapakTepuUCTHKA 3JIEMEHTOB rjIaBHOW moarpynmsl 1V rpynmel. Yriepon. Ajmorponust yriepoaa. CpaBHeHue
CTPOEHHUSI M CBOWCTB rpadura m anMasa. PyiuiepeH Kak HOBass MOJIEKyJsipHas (gopma yriepoma. YTONb. XUMHYECKHUE CBOMCTBA, MONYyYEHUE U
npumMeHenne yrisa. KapOunel. I'maponus kapOupa kampius u kapbupa amomMuHus. KapOuabl mepexomHbIX METayuioB (Kenes3a, XpoMa U JAp.) Kak
CBEPXMIpPOUYHbIe MaTepruaibl. CHHTE3-ra3 Kak OCHOBA COBPEMEHHOM MPOMBINUIEHHOCTH. OKCHIBI yriiepoaa. YTONb U YrapHbIHA ra3 Kak BOCCTAHOBHUTEIH.
Peakuus yraproro rasa ¢ pacmiasamu menodeir. Cunre3 ¢popmuaro. OOpa3oBaHHe yrapHOTO ra3a MpU HEMOJHOM CropaHuu yrisi. buonornyeckoe
neiicTBue yrapHoro rasa. llomydyeHue W TpUMEHEHHE YrapHOro ras3a. YTUICKHCIBbIM Ta3. MOJy4YeHHe, XUMHUYeCKHe CBOHCTBA (B3aMMOICHCTBUE
YIJIEKUCIOro ra3a ¢ BOJOW, LIENIOYaMH, MarHueM, MEePOKCHIAMH METAaJUIOB). YTONbHAas KUCIOTa M ee coiu. KapOoHatel um ruapokapOOHATBL WX
noBeZeHNe Npy HarpeBaHnu. KadecTBeHHas peakiusi Ha KapOOHAT-HOH.

Kpemuuii. ®usnueckue M XUMHUYECKHE CBONCTBA KpeMHHs. Peakuuu ¢ yrieM, KUCIOPOAOM, XJOPOM, MAarHueM, pPacTBOPaMH LIENIOYEH,
ceposogoponoM. Cuiian — BopopoaHoe coenuHerne kpemaus. Cumunel. onyduerne u npumenenune kpemanst. Oxkcun kpemuans (IV), ero ctpoenue,
¢dusnyeckne U XUMHUYECKUE CBOWCTBA, 3HAYCHHUE B MPUPOIAE M NMpHMeHeHne. KpeMHueBble KHCIOTE U UX conu. [ maponus cunmukaroB. CHIIMKATHBIE
MHHEPaJIbl — OCHOBA 3€MHOU KOPBIL. Amtomocunuxamat.

bop. Oxcuo oopa. bopuas kucioma u ee conu. bypa. Booopoouvie coeounenust oopa — odopanst. Ilpumenenue coeounenii bopa.
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brnaroponubie (nHEepTHBIE) ra3pl. O0Imast XapakTeprcTUKa 31eMeHTOB riaBHON noarpymmbl VII rpynmbl. OcoOeHHOCTH XMMHYECKUX CBOHCTB.

[IprmeHeHne GaropoOAHBIX Ta30B.
JAeMoOHCTpaLMH.

I'openne Bogopona.

[Tonyuenne xymopa (ONbIT B poOUpPKE).

CuHTe3 XJIOpOBOIOPOAA U PACTBOPEHHE €0 B BOJIE.

OxucnutenbHble CBONCTBA PACTBOPA MMITIOXJIOPUTA HATPUS.

OmnbIThl ¢ OPOMHOH BOAOH.

B3aunMHOe BBITECHEHHE raJOT€HOB U3 UX COCIUHEHUH.

IInaBnenue cepel.

i A

I'openue cepsl B kuciopoae.

he

IlonyueHne amnOTPONHBIX BUAOM3MEHEHHH KHUCJIOPOAA UITU CEPBIL.

[—
o

. BzaumopericTBue xenesa ¢ Cepoi.

—
—

. I'openue cepoBogopona.
. Ocaxxnenue Cyab(pUIOB.
. CBolicTBa CEpHUCTOTO rasa.

—_—
B N

. JleficTBHE KOHLICHTPUPOBAHHOMN CEPHOM KHUCJIOTBI HA MEb U CaXapo3y.

[—
i

. PacTBOpeHne aMMuaka B BOJE.

[—
o))

. OcHOBHBIE CBOICTBa PaCTBOpPAa aMMHAKA.

[—
~l

. Katanurndeckoe oKHCIIeHUE aMMHAaKa.

[—
o0

. TepMuueckoe pa3yioxKeHHe COJeH aMMOHUS.

[—
\O

. Ilony4denue okcuna azora (II) u ero okucieHue Ha BO3ayXe.

[\
)

. IlonyueHune a30THON KUCJIOTHI U3 HUTPATOB U O3HAKOMJIEHHUE C €€ CBOMCTBAMM: B3aUMOJIEHCTBUE C MEBIO.

[\
[a—

. JleficTBHEe a30THOM KUCJIOThI HA ME/Ib.

N
\®)

. T'openue pocdopa B kuciaopone.
. IIpespamenue kpacuoro gochopa B Oenblii 1 ero CBeYEHHE B TEMHOTE.

NS 2N\
DoWw

. Bzaumonetictaue pochopHOro aHruapuaa ¢ BOJOM.

\®]
wn

OO6pasubl rpaduTa, aamasza, KPeMHHS.

[\
o))

. 'openue yrapHoro rasa.
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27. llonyuenue okcuna yriuepoaa (IV), B3anmoneiicTBre ero ¢ BOIOH U TBEPABIM THAPOKCHIOM HATPHSI.

28. TyleHnne miIaMeH! yrieKUCIIbIM Fa3oM.

29. PasnoxeHne Mpamopa.
JlabopaTopHblie ONBITHI.

8. ITlonydeHue Xj0pa U U3y4YEHHUE €ro CBONCTB.

9. CpolicTBa XJIOpCOAEPIKAIINX OTOSTUBATEIICH.

10. M3yueHue CBONCTB CONSTHOM KUCIIOTBHIL.

11. CpoticTBa Opoma, noaa 1 UX CoOJieH.

12. O3HaKOMJIEHHE C CepOoil U ee MPUPOIHBIMHU COEIMHEHUAMU

13. 3yueHue CBONCTB CEPHOM KUCIIOTBI U €€ COJIEH.

14. U3ydeHue CBOWMCTB BOJHOIO paCTBOPAa AMMHUAKA.

15. CpoiicTBa coseil aMMOHHUSI.

16. O3HaKOMJICHHE C PA3IMYHBIMU BUAAMH YIOOpEHU.

17. KauecTBeHHBIE pEaKLIMU HA COJIM AMMOHMS U HUTPATHI.

18. O3HaKOMJIEHME C pa3IMYHBIMU BUAAMH TOILINBA.

19. O3HakOMJIeHHE CO CBOMCTBAMU KapOOHATOB U THIPOKapOOHATOB.

20. KauecTBeHHas peakius Ha KapOOHAT-HOH.

21. O3HakoMJjieHHEe ¢ 0Opa3aMHu MPUPOTHBIX CHITHKATOB.

22. Ilony4yeHne KpEeMHHUEBOU KUCIIOTBHI.

23. O3HakoMJIeHHEe ¢ 00pa3laMu CTEKJIa, KEPAMHUYECKUX MAaTePUAIOB.

24. McniplTaHuE pacTBOpa CUJIMKATA HATPUS HHAUKATOPOM.

25. Pacnio3HaBaHUe XJIOPHI-, CyIb(aT- U KapOOHAT-UOHOB B PACTBOPE.

26. PeleHne 5KCIepUMEHTANBHBIX 334a4 HAa PACIIO3HABAHNE BEILECTB.
IpakTuyeckue 3aHATHS

ITP Ne4. TTony4denue, coOupaHue U pacro3HaBaHUE ra3oB.

IIP Ne5. YcTpanenue BpeMEHHOM sK€CTKOCTH BOJBL.

IIP Ne6. PemeHnue 3kCiepUMEHTAIbHBIX 3a1a4 o TeMme «Hemeraniaen.

Pacyernble 3axa4n

- Pacuersr Macchl (0ObeMa, KOMYECTBA BEIECTBA) MPOIYKTOB PEAKLIUHU, €CIIM OTHO M3 BELIECTB AAHO B N30BITKE (MIMEET MPIMECH).



- PacueTsr MaccoBOi nitM 0OBEMHOM TOJM BBIXOIA TPOAYKTA PEAKLIUN OT TEOPETHUECKH BO3MOYKHOTO.
- PacueTs! macchl (00beMa, KOJMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITH OJTHO U3 BEIECTB JaHO B BUIE PACTBOPA C ONPENEICHHON MacCOBOM Hojeh
PacTBOPEHHOIO BEIECTBA.

3.3. Merasel (40 9)

OOmmit 0030p sneMeHTOB — MeTawioB. CBOMCTBa MPOCTHIX BELIECTB-METAJUIOB. DJIEKTPOXUMHYECKUH PSR HANPSOKEHUH METalIoB.
MeTtamgeckne kpucrauimieckue pemerkn. CruiaBbl. XapakTepUCTHKA HanOOJee U3BECTHBIX CIUIaBOB. [lonyyueHne n npuMeHeHHe METAIIOB.

[enounbie Metasuiel. O0mas XapakTEPUCTHKA 3JIEMEHTOB IMIaBHOW moxrpymnmsl I rpynmel. CBOMCTBA LIENOYHBIX MeTauloB. Pacrno3HaBanme
KaTUOHOB JIUTHS, HaTpUs U Kanus. HaTpuil u kanuil — mpencTraBUTENM LIENOYHBIX METaJUIOB. XapaKkTepHble peakuuu Hatpus u kanus. [loiaydeHue
LIeJIOYHBIX MeTauloB. OKCUIbI U MepoKcubl HaTpus U kanus. CoeauHeHus Hatpus U kaius. Conu HaTpus, Kajius, UX 3Ha4eHHe B MPUPOAE U KU3HU
yenoseka. Cona u enkuil HaTp — Ba)kKHEHIINE COeAMHEHUs] HATPHUsL.

Bepunnmii, Marauii, mejao4Ho3eMenbHbIe MeTauTel. O0Imas XapakTepucTHKa 3JIeMEHTOB riaaBHON moarpynmsl 11 rpynmer. bepunnmii, Maraui,
IIeJIOYHO3EMEeNbHbIE MeTaJTbl. AM(OTEpHOCTE OKCcHaa u runpokcuaa oepummsi. OKpacka IiaMeHH COJISIMH LIeJIOYHO3EMENbHBIX METAJIOB. MarHuii u
KaJIbIUH, UX O0IIasi XapakTepUCTHKA Ha OCHOBE mnonoxkeHwust B [lepuonnyeckoii cucreme snementos /. 1. Menneneesa u crpoenust atomoB. [lonyyuenue,
dusnyeckne 1 XMMHUYECKNEe CBOIMCTBA, MPUMEHEHHE MAarHus, KanbLus U UX coenquHeHnid. COonMM MarHus U KaJabLWs, UX 3HAYCHUE B PUPOAE U JKU3HU
yenoBeka. JKecTKOCTh BOABI U CIIOCOOBI €€ YCTPaHEeHHUSI.

Amomunnii. PactipocTpaneHHOCTD B npupoze, Gu3nyecKkue 1 XMMUYECKHe CBOMCTBA (OTHOIIEHUE K KUCJIOPOY, TaJIOT€HaM, pacTBOPaM KHCIIOT
u menoueit, amomotepmusi). [IponsBoacreo amomunms. [lpumeHerne amoMuHus. AM(POTEPHOCTb OKCHIA U TUAPOKCHIA AMFOMUHIA. CONTM aIFOMUHHS.
ITonHOE pa3noxeHne BOAOH COJell afOMUHUS CO CIa0BIMHU ABYXOCHOBHBIMU KHCJIOTaMH. AJIFOMUHATHI B TBEPIOM BUAE U B pacTBope. KoMruiekcHbie
COEIMHEHUS aJFOMUHUSIL.

Mertasuibl mobouHbx noarpymnm. Obmas xapakrepuctrka nepexogHbix MetajuioB [—VIII rpynmn. OcoOeHHOCTH CTPOSHUS AaTOMOB MEPEXOTHBIX
mertajuio. O0mue Gu3nueckue 1 XMMUIeCKne CBoNCTBa. [IprMeHeHne MeTaIoB.

Xpom. Dusudeckue CBOHCTBA XpoMa. XUMHUYECKHE CBOMCTBA XpoMa (OTHOIIEHHE K BOASTHOMY Mapy, KHCIOPOMY, XJIOPY, pacTBOpaM KHCIIOT).
ITonyuenue u npumenenue xpoma. CoennHeHus xpoma. 3MeHeHNne OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX U KUCIOTHO-OCHOBHBIX CBOMCTB OKCHAOB U
THAPOKCHIOB XpPOMA C POCTOM CTETIEHH OKHCIeHs1. AMQoTepHbIe cBoiicTBa okcuna u ruapokcuaa xpoma (I1I). Oxucnenue coneit xpoma (111) B xpomartsL.
B3anmHbIe nepexoapl XpoMaToOB U TUXPOMATOB. XPOMATHI U IUXPOMATHI KaK OKUCITUTENH. KomniekcHvle coeounentist Xpomd.

Mapranen. ®usndeckre CBOWCTBA MapraHila. XUMHYECKHE CBOHCTBA MapraHma (OTHOLIEHHWE K KHCJIOPOAY, XJIOPY, PacTBOpaM KHCIIOT).
[Tonyuenune n npumenenne mapranna. Oxcun mapranna (IV) kak okucnuTensb U karanusarop. [lepMaHraHaT Kamust KaKk OKHCITHTEb.

Kenezo. Haxoxnenune B nmpupone. 3HaueHue kejes3a sl oprann3Ma uejopeka. Pruzndeckre CBOMCTBA Kene3a. XUMHUECKUE CBONCTBA JKele3a
(B3auMOnElicTBUE C KHUCJIOPOAOM, XJIOPOM, CEpOM, yriieM, BOAOH, KUCIOTaMu, pactBopamu coseil). Criasel skejie3a ¢ yriepoaoM. llomydenue u
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npuMmeneHue xene3a. Coenunenus xene3a. CpaBHEHHE KUCIOTHO-OCHOBHBIX U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOHCTB ruapokcuna skenesa (1) u
runpokcuna kenesa (II1). Conum xenesa (II) u sxenesa (I1I). Metonb! nepeBoaa coseit skenesa (I1) B conu xenesa (II1) u obparno. [logHOE paszsioxkeHue
Bomoit comeii skemesa (III) co cmaObiMm nBYXOCHOBHBIMH KkuciaoTamu. OKHCIHTENIbHBIE CBOWcTBa coenmHeHui xene3a (III) B peakuwmsx c
BOCCTAHOBUTENISIMU (MOIUAOM, CEPOBOOPOIOM U Mebi0). I {nannaHbie KoMIutekchl skene3a. KauecteHHble peakunu Ha noss! skenesa (11) u (111).

Menb. Haxoxxnenue B npupone. buonormueckast ponb. @usndeckie 1 XUMHUYECKHUE CBOHCTBA (B3aUMOJIEHCTBHE C KUCIOPOIIOM, XJIOPOM, CEPOH,
kuciaoraMu-okucuressimu, xyopunom xkenesza (I11)). IMonyyenne n npumenenue menu. Oxcun u ruapokcun menu (II). Comm menu (II). MenHbrit
kynopoc. Ammuakatsl Meau (1) u meau (II). ITonyuernne oxcuna menu (I) BoccranoBnennem ruapokcuna menu (I11) rmrokosoii. [lonyuenne xnopuna u
nonuaa menu (I).

Cepebpo. Pusznueckue 1 XUMHYECKHE CBOHCTBA (B3aUMOIEICTBHE C CEPOBOIOPOIOM B MPUCYTCTBUU KUCIIOPONA, KHCIOTAMH-OKUCIUTEISIMHE).
Ocaxxnenne okcuna cepeOpa npu AeCTBUM LIET0YH Ha conu cepebpa. AMMuakaThl cepedpa kak okuciautean. KauecTBeHHas peakiyst Ha HOHBI cepedpa.
[Ipumenenwue cepedpa.

3onomo. Qusuveckue u Xumuyeckue c6oCmed (63aumooeticmeaue ¢ XJa0pom, «Yapckoil 600KOILY). 3010moxa0po6o0opoonas kuciomd. 1 uopoxcuo
sonoma (I11). Komnaexcor 3010ma. Cnocodut 6vioenentisi 3010ma u3 3010MOHOCHOM hopoovt. [lpumenenue 3010ma.

[uak. @usnyeckue U XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBIE C TaJloOreHaMH, KHCJIOPOIOM, CEpPOid, BOJIOH, pacTBOPAMU KUCJIOT U IIEIOYEH).
[Tonyuenune n npuMeHeHNe HUHKA. AM(OTEPHOCTh OKCHIA U THAPOKCHIA LIMHKA. BaskHeHue comu IuHKa.

Pmyms. Quzuveckue u xumuyeckue (83aumooeiicmeue ¢ KUCIOPOOOM, CEPOl, XI0POM, KUCIOMAMU-OKUCIumensmu) ceoiicmsa. lonyuenue u
npumenenue pmymu. Amanseamsr — cnnasst pmymu ¢ memaniamu. Oxcuo pmymu (11), e2o noryuenue. Xnopuo u uoouo pmymu (11).

JAeMoOHCTpaLMH.

. Konnexuusa meranios.

. Konnexuust MuHepasnos U pyz.

. Konnexuus «Keneso u ero crunase».

. OkpamrmBaaye TUIAMEHH COJISIMH LIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJLIOB.
. Bsaumopeicrsue HaTpus C BONOM.

. B3anmopeicteue kanbLuus ¢ BOJOM.

. Konnexuus « AnoMUHHID.

W 1 N L AW DN~

. IlnaBnenue aarOMUHUS.

9. BzauMoaencTBUE aTFOMUHUS CO LIEJOYbIO.

10. AnmromoTrepmusi.

11. B3anmopeiicTBre XpoMa ¢ COJITHOH KUCJIOTOM Oe3 AOCTyIa BO3AyXa.
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27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

12. Ocaxxaenue runpokcuna xpoma (I11) u okucneHne ero mepoKCUIOM BOJOPOA.

13. Pa3noxeHue nuxpomaTta aMMOHHSL.

14. PaznoxeHue nepokcuaa BOAOPOAa MOA ACHCTBUEM JUOKCUAA MapraHLUa.

15. Ocaxxnenue ruapokcunaa xenesa (1) u okucieHue ero Ha BO3ayxe.

16. Brinenenne cepeOpa U3 ero coyel AeiCTBUEM MEIH.
JlabopaTopHblie ONBITHI.

OxkpalrBaHue MIAMEHU COETUHEHUSMHU LIEJIOYHBIX METAJIJIOB.

O3HakoOMJIEHHE C MUHEPAJIAMU U BAKHEUIIUMU COETMHEHUSIMU LIEJIOYHBIX METAJIIOB.
CBoiicTBa COEIMHEHH LIEOUYHBIX METAJIJIOB.

Oxkpacka TuIlaMeHH COJISIMU LIETOYHO3EMEIbHBIX METAJIJIOB.

CaoiicTBa Marausi ¥ €ro COEIUHCHUI.

CBoiicTBa COETMHEHHN Kb,

BzaumMoperlicTBue okcuaa KajabLus ¢ BOJOM.

[IpeBpamenue kapOoHaTa KabLUs B THAPOKAPOOHAT U ruApokapOoHaTa B KapOOHAT.
JKecTkocTh BOADL

KadecTBeHHas1 peakilisi HA MOHBI KaJIbIUs U Oapwsl.

CBoiicTBa aIFOMUHUAL.

OTHolueHNe aTFOMUHNS K KOHLEHTPHPOBAHHOMN a30THOI KUCIIOTE.

Jloka3aTenbCTBO MEXaHUYECKON MPOUYHOCTH OKCUAHOM MJICHKH aJTFOMUHUSL.
[Nonyuenue ruapokCcUaa aJFOMUHUS U UCCIIEIOBAHUE €0 CBOWCTB.

CaoiicTBa COCIMHEHUI ATFOMUHUSI.

I'upponus coneit anrO MUHUA.

CaoiicTBa COEIMHEHUI XPOMA.

ITonyuenue u cBoiicTBa runpokcuna xpoma (11I).

Oxucnenue conu xpoma (I11) mepokcunom Bomopoaa.

OKuCIUTENbHBIE CBOMCTBA TUXPOMATOB.

CaoiicTBa MapraHLa U €ro COeIMHEHUH.

OxkucnureNnbHbIE CBONCTBA NIEPMAHTaHATA KAJIHs U AUXPOMATa Kajusl B Pa3HbIX Cpeaax.
Hsydenne MuHepanos xenesa.
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50. CroiicTBa xenesa.
51. I'openue xene3a B KUCIOPOIE U XJIOPE.
52. OnbIThl, BBIICHSIOIINE OTHOLIEHHE XKeje3a K KOHLIEHTPUPOBAHHBIM KUCIIOTaM
53. Ionyuenne rugpoxcunos xenesa (1) u (I11), ux cBoiicTaa.
54. BzanmoneincTeie ruIpOKCUAOB JKejle3a ¢ KUCIOTaAMHU.
55. B3aumoneticteue comu skenesa (1I) ¢ mepmanraHaToM Kajusi.
56. KauecTBeHHble peakiuu Ha conu xkene3a (1) u (111).
57. O3HakoMIleHHe C 00pas3IiaMu YyryHa U CTaJH.
58. CpoiicTBa Me[H, €€ CILIABOB U COEIUHEHHIA.
59. CBoiicTBa IUHKA U €r0 COSANHEHUH.
IIpakTuyeckue 3aHATHS
IIP Ne7. PemeHnue 3kCIepUMEHTAIBHBIX 3a4a4 1o Teme «MeTauiby.
IIP Ne8. PemeHue 3kCIepUMEHTANbHBIX 3aa4 MO TeMe «I eHeTudeckast CB3b MEXKAY KJ1aCCaMH HEOPraHUYECKUX COSNUHEHUI.
ITP Ne9. Unentudukarnusi HECOPraHNIECKUX COSTUHEHHH.

4. Xummus U Ku3Hb (8 yacoB)

XHUMHS B TIPOMBIIIIIEHHOCTH. OcHOBHBIE MPUHLUIIBL XUMHUYECKOH TEXHOJIOTHH. O6H.[I/Ie NpeaACTaBICHUA O MPOMbBIINIJICHHBIX criocobax MOJIYy4CHUA

XUMHUYECKUX BEIIeCTB (HA MpUMepe MPOM3BOACTBA aMMHaKa, CEPHON KHUCIOTHI). [IpOM3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CITIOCOOOM. XHUMH3M
npouecca. Cripbe A IPOU3BOJCTBA CEPHOIN KUCIOTHL. TexHoIoruveckas cxema Ipotecca, npoueccsl U annapatel. [IpoussoncTso ammuaka. XUMHU3M
npouecca. OnpeaeneHre ONTUMANIbHBIX YCIOBUI MPOBEASHUS peakuu. [[puHINN TUPKYJISLUHA U €r0 pealn3alus B TEXHOJOTHIECKOH CXeMe.

Mertannyprust. UepHast metamnyprus. [IpousBoactso uyryHa. JloMeHHbI nponece (Chipbe, YCTPOHCTBO JOMEHHOH Meur, XHMU3M TPOIECcca).
IIpouszeoocmeo cmanu 6 mapmernosckoii nevu. [Ipou3BONCTBO CTAH B KUCIOPOTHOM KOHBEPTEPE U B dJIEKTponeUax. /Ipamoii memoo noayye s jxcenesd
u3 pyosi. 1|BeTHasI METAJTy PTHSL.

Opranudecknii cuntes. [IpombinuieHHas opranuueckas Xumusi. Cripbe JIsl OpraHundecKou npoMblieHHOCTH. [Ipodiema 0TX0A0B U MOOOYHBIX
npoaykToB. Haubosnee kKpymHOTOHHAXKHBIE MPOU3BOACTBA OpPraHMYecKuX coemuHeHuil. [IponsBoacTeo meranona. [lonydeHrne yKCYCHOM KHUCIOTBHI U
Gopmanvoeeuoa uz memanona. Honyuenue ayemama yeantonosvl. Cunme3ssl HA OCHO8e CUHME3- 2a3d.

JAeMoOHCTpaLMH.

e Cripbe A MPOU3BOJCTBA CEPHOU KUCIIOTHI.
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3.2. HemeTanmbl - 45
3.3. Metannsl - 40
4 XuMHUSA U )KU3Hb 19 8 27
Hrorosoe nosropenue 10 10
Peseps 7 7
Bcero uacos 350 170 170 340
IIpakTHYeckast 4acThb
10 kmace (170 gacos/ 5 4 B HEnEINIO)
Ne Konunuec DOpMBI KOHTPOJIA
/o Tema TBO KoHTponbHbIe paboThI [IpakTrueckue padoThI
4acoB
I | Teopetnueckue 8 Nel Craprosasi KOHTpOJIbHAS padoTa
OCHOBBI XUMHH
I | OcHOBBI 143 Ne2 CtpocHue u kaaccu(pukanys OPraHuIeCKUX Nel KoHCTpyHpOBaHHE MIAPOCTCPKHEBBIX MOACICH MOJICKYJI
OpFaHquCKOﬁ COG,Z[I/IHCHI/II\/'I OPraHn4icCKuX BC-IIICCTB.
XUMHAN Ne3. YrieBoaopoapt Ne2 KauecTBEHHOS OMPEACACHUE YIICPOaa, BOAOPOIA U

Ne4 Kucnopoacoaepkamiie OpraHHIeCKIC BEIIECTBA
NS A3zoT- 1 cepoCoASpIKAIIIE OPTraHHUCCKUS
COCIMHCHHUSL.

XJI0pa B OPraHUYCCKUX BELICCTBAX.
Ne3 [TonydyeHne 3THICHA U HCCIICAOBAHUE €TO CBOWCTB.

Ne4 CpoiicTBa OTHOATOMHBIX M MHOTOATOMHBIX CITHPTOB.
Ne5 Xumuueckue cBOICTBA aabIETHIOB.

Ne 6 IonyueHne YKCYCHOM KHUCIOTH U U3YICHHUES €€ CBONCTB.
Ne7 Cuntes crnoskaoro 3dupa.

Ne§ ['mapomnus KHUpoB.

Ne9 T'waponus yrieBoaos
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Ne 10 UccneqoBanue CBOHCTB OSIIKOB.

Nell PemeHue 3KCICpUMEHTANBHEIX 33024 HA PACTIO3HABAHKC
OpI‘aHI/I‘IGCKI/IX BCIICCTB

Nel2 PacrosHaBaHKE ILIACTMACC.

Nel3 PacriozHaBaHHE BOJIOKOH.

IV | Xumus u xxu3Hb 19 Hrorosas xoHTpOIBHAS paboTa 3a Kype Nel4 Ocnosbl muieBo# xumud. Mccie roBaHye MUINEBBIX
OPraHUYCCKON XUMHH 100aBOK.
Ne 15, Xumust KOCMETHUCCKHX CPEACTB
Hroro 1704
11 knacce (170 yvaca/ 5 4 B Henemo)
Ne m/mt DopmBI KOHTPOILL
Tema Komuuaectso
JacoB KontponbHeie paboTs [Ipakrraeckre paboThl
TeopeTnueckne OCHOBB XHMHHU 58 Nel CrapToBast KOHTpOJIbHASI padoTa P 1. Hccnenosanue BAUSHUS PA3JIMYHbIX

Ne2 Crpoenue aroma. CTpOCHHE BEIIECTRA.
Ne3 XuMHUCCKHE PEaKIIUU.

(haKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIH.
IIP Ne2 KauecTBeHHBIC peakiiuu Ha
HEOPraHUYeCKHE BEIECTBA U HOHBL

ITP Ne3 Ormpenenenue KOHLEHTpaLUU
pacTBOpa aCKOPOWHOBOH KHUCIOTHI METOIIOM
TUTPOBAHUSI.
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I OCHOBBI HCOPTraHHUYECKOH
XUMHUS

102

Ned Hemerammen
Ne5 Meramns
Ne6 MtoroBast KOHTpOJIbHAS paboTa

ITP Ne4. TTonyuenue, cobupanue u
pacrno3HaBaHUE ras3os.

ITP NeS. YcrpaHeHue BpeMeHHOM
JK€CTKOCTH BOZBL

ITP No6. Perienue sxcriepuMeHTalbHbIX
3aaa4 nno teme «Hemerannbm.

ITP No7. Perienue 3KkcriepUMeHTaIbHbBIX
3aaa4 1o teme «MeTtanib.

ITP Ne8. Perienue skcriepuMeHTaIbHbBIX
3aaa4 1o teMe «I eHeTndeckas CBsi3b MEXIY
KJIACCAMH HEOPTaHUYECKUX COSOUHEHUI.
TP Ne9. MnenTudukanms HeoOpraHMIecKnx
COEIMHEHUH.

v XUMUS U KA3HD

Peseps

Bcero

170q

1. TemaTuyeckoe MIAHUPOBAHUE YUeOHOT0 MpeaMeTa «XHMHS» HA YIJIy0JIeHHOM YPOBHeE CpelHero o0mero o0pa3oBaHusi.

10 kxace

B cooTBeTcTBHU € JIOTMKOI MOCTaBJICHHBIX 337a4 B CTPYKType mporpammsl o xumun 1t 10 kimacca (yriyOieHHOro YpOBHSI) MPENCTaBJIEHbI

CleyIoIHe pa3aebl U TEMBL:
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B ToMm uncie Ha

Ne Hammvmenosanue o o
Pa3acIoB U TEM Kpartkoe comepxanme Tem TpeOoBanus K YPOBHIO MIOATOTOBKH § . ?) . % =
VIEHUKOB 0 JaHHOM TEME g é E é % é
e | = | E g & &
aa) 8 £
R g
L Xumus u Ku3Hb (3 yaca)
1 XUMUS 4 KU3Hb Hayunbie metonsl mo3nanust B xumuu. Mcrounuku | Hazeieams, ucnons306ams WCTOYHUKU 3 3 - -
xumudeckoir uHpopmaumu. Ilowck wHpopManmu 1o | XUMH4Yeckol wH(pOpManuu: y4ueOHBbIE,
HA3BaHUSIM, unaeHTU(UKATOPAM, CTPYKTYPHBIM | Hay4HbIC u HAy4HO-TIOMYJISIPHBIC
bopmynam. U3JIaHUS, KOMITBIOTEPHBIC Oa3bl JAHHBIX,
XUMHUYECKUN aHalIu3, CHHTE3, MOAEIUpOoBaHue | pecypcel MHTEepHETa, nOoHumams poJib
XUMUYECKUX MPOLECCOB U SBJIEHUN, KaK METOAbI | XUMHU B €CTECTBO3HAHUM, €€ CBS3b C
Hay4YHOT'O MO3HAHUSL. OPYTUMU  €CTECTBEHHBIMM  HayKamH,
MaremaTuueckoe MOJEIUPOBAHUE | 3HAUEHWE B JKU3HU COBPEMEHHOTO
MPOCTPAHCTBEHHOTO CTPOCHHSI MOJIEKYJI OpPTaHUYEeCKUX | oOIecTBa.
BemecTB. CoBpeMeHHbIe (DU3UKO-XUMUYECKHE METOIBI
YCTAHOBJICHUSI COCTaBa U CTPYKTYpPbI BELIECTB.
I1. lloBTOpeHue M yriyoaeHue 3HaHUM. (8 yacoB)
Teopernueckre OCHOBBI XUMUU: CTPOSHHE BEIECTBA ; OCHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX peakiuii; pacueTsl mo Y XP(1);
OBP, pactBopbI; KIacCU(PUKALNS HEOPTAHUYECKUX COSTUHEHUN.
2 Teoperuueckue Crtpoenne aroma. H3otombl. ATOMHas OpOUTAalb. 8

OCHOBBI XUMHH

Pacnipenenenue  SJIEKTPOHOB MO DHEPIETUYECKUM
YPOBHSIM B COOTBETCTBUU C NPUHLUIIOM HAaUMEHbIIEH
5Hepruu, npa-swioM XyHaa W npuHomnoM Ilaymm.

OnexTpoHHass kKoHpurypauus aroma. Knaccugpukamms

NzobpakaTte 37eKTpOHHBIE KOH(HTYpariu
aTOMOB W HOHOB rpadu4ecKd W B BHUIC

JIEKTPOHHON (hopmMy B, YKa3bIBaTh
BaJCHTHbIC  3JekTpoHbl.  CpaBHHBaThH
SNEKTPOHBI, HAXOMSIOHECS HA  Pa3HBIX

ypoBHSIX, 10 (POPME, FHCPTHH.
Xapakrepru30BaTh BAICHTHEIC
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XUMUYECKUX JJIEeMEHTOB (s-, p-, d-, f-ameMeHTsI).
BanentHeie 31€KTPOHBL

Ilepuoauueckuii 3akoH u Ilepuonuueckas cucrema
xumudeckux  anementoB. J. WM. MeHneneesa.
3aKOHOMEPHOCTH B HW3MEHEHHWU CBOMCTB MPOCTHIX
BEILECTB, BOAOPOAHBIX COCIUHEHUM, BBICIIUX OKCHUIIOB U
TUAPOKCUIOB B IEPUOAAX U rpynmnax.

Xumuueckasi ~ CBsI3b.  OJJIEKTPOHHAsT  IpUpoAa
XUMHYECKON CBsI3U. BUIbI XUMHYECKOM CBSI3H.

CreneHb OKUCJICHHSL. OKuCIUTEIHLHO-
BOCCTaHOBUTEJIbHBIEC PEAKLIUU.

BaxHeiiue ki1accbl HEOPraHUYECKUX BELIECTB U UX
XUMHYECKHEe CBOMCTBA.

Krnaccupuumupoparb HEOpraHUYECKHE BEIIECTBA IO
pasHbIM mpusHakaM. ONHUCHIBATH T'EHETUYECKHUE CBSI3U
MEXKIY HU3YUYCHHBIMM  KJIacCaMU  HEOPTraHUYECKUX
BEIIECTB.

Peaxmun monHHOro obmeHa. MoONEKyISIpHBIC, MOJNHEIC H
COKpaH.[eHHbIe HOHHBIC ypaBHCHI/IH XUMHYCCKUX peaKHHfI.
Ka‘leCTBeHHbIe peaKLII/II/I Ha BCIOCCTBA U NOHBI.

Pacuerst mo YXP.

BO3MOKHOCTH aTOMOB XHUMHYCCKUX
3IEMEHTOB.

OOBACHATE 3aKOHOMEPHOCTH HM3MECHCHUS
CBOHCTB 3JICMCHTOB, MPOCTBIX BCLICCTB,
BBICIIHUX OKCHAOB U TUAPOKCHAOB B TPYIINIAX
u neproaax Ileproauaeckoil CHCTEMBI.
O6o01maTk NOHATHA «KOBAJEHTHAS
HCTIOJSIPHAS CBSI3bY, «KOBAJICHTHASL
MOJISIPHASL CBSI3bY, KMOHHAS CBSI3bY,
«BOJOPOIHAS  CBSA3b», «MCTALTHYCCKAS
CBSI3bY. Knaccudurmposars THITBI
XHUMHYCCKOH CBSI3M W OOBSICHATD  HX
MCXAHU3MBI. [NpeackassiBaTh THIT
XUMHYCCKOH  CBsizm, 3Has  (opMyJy.
OObBsCHATE  MEXaHHU3MBI  OOpa30oBAHUSA
KOBAQJICHTHOH CBSI3U.

Xapakrepuzosare OBP kak nponeccer, mpu
KOTOPBIX M3MCHSIOTCS CTCIICHH OKHUCICHUSI
atomoB. Cocrasmate ypasHenus OBP ¢
MOMOIIBIO METOA BICKTPOHHOrO GanaHca.
Knaccudunuposars HCOPTaHUYCCKUC
BCICCTBA MO0  Pa3HBIM  IPU3HAKAM.
OmuceiBaTh TCHETHYCCKUC CBSI3H MEXKIY
H3YYICHHBIMH KJIACCAMH HCOPTaHHYCCKHUX
BCIICCTB.

XapakTepHu3oBaTb VCIOBHA TPOTE-KaHUA
peakuMii B PacTBOPax OBICKTPOIUTOB J0
koHua. Habmomate w  onmceiBaTh
XUMHYCCKHUE OTIBITHI C OMOIIBIO POJHOTO
SI3bIKA U SI3bIKA XHUMUH. JleaaTs BEIBOIBI 1O
pe3yipTaTaM MPOBCACHHBIX XHMHYCCKHX
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OIIBITOB.

OcyIiecTBIATE pacueThl Mo GopMyIamM H
VPaBHEHHUSM pPEaKUUi C HCMOJIb30BAHHUEM
OCHOBHOTO 3aKOHa XHUMHYICCKOH
CTCXUOMCTPHU. I/ICHOJ'ILSOBaTL AJITOPUTMBIL

HpH PEIICHUN 3a7a4.

1L OcHoBbl oprannyeckoi xumuu (56 1yacos)

OcHoBHbIE
TIOHSITHSI
OpraHUYeCKON
xumu (18 )

[losiBneHne W pa3BUTHE OPraHUYECKON XHUMHHM Kak
Hayku. Ilpenmer opranundeckoi xummu. Mecto u
3HAYEHIE OpPraHUYeCKOl  XUMHHU B CHCTEME
€CTECTBEHHBIX HayK. B3auMOCBS3b HEOPraHUYECKHX U
OPraHUYE€CKHUX BELIECTB.

Oco0eHHOCTH OpraHWYecKuX BeInecTB. [IpudrHbI
MHOTO00pa3usi opraHndeckux BemecTB. OpraHudeckue
MIPUPOIE.
OpPraHUYeCKONW MOJIEKYJIbl, €ro THUIIbL. LUKJIUYECKUE,

BEIIECTBA B YraeponHelii  CkeneT

ALUKJINYECKHE. Kapbouukmueckne 51
reTepOLUKINYECKHe CKeneTel. KpaTHOCTh XUMHYECKON
CBSI3M (BUOBI CBsI3€ B MOJIEKyJaX OPraHUYECKHX
BEIIECTB. OIMHAPHBIE, IBOMHbIE, TPOHHBIE). M3MeHeHne
SHEPrUU CBSI3€M MEXIy aToOMaMu yrjiepoaa IpH
YBEJIMYEHUU KPAaTHOCTU CBs3u. HacblleHnHele
HEHACBIIIICHHBIE COeTMHEHUS.

XHUMHYECKOE CTPOEHHE KaK MOPSAOK COEAVHEHUs
aTOMOB B MOJEKyJe COrJJaCHO MX BaJCHTHOCTH.
OcCHOBHbIE TOJIOKEHUSI TEOPUU XMUMHUUYECKOTO CTPOCHUS

opranndyeckux coennHeHniit A.M. bBytneposa.

Hnnocmpuposameo Ha  [puMepax

CTaHOBJIEHUE u 3BOJIFOLIUIO
OpPTaHUYECKON XHMMHUH KaKk HayKH Ha
Pa3JMYHBIX HCTOPUYECKHMX »3Tanax ee
Pa3BUTHS.- PACKPbIEAND HA TIPUMepax
poJb

(hOpMUPOBAHUH COBPEMEHHOW HAayYHOU

OpraHUYeCKON XUMHH B

KapTUHBl MHpPa M B MNPAKTUYECKOU
NESTEIbHOCTH 4€JIOBEKA, B3aUMOCBSI3b

IPYTUMHA
OOBSICHSTh

MEXAY XUMHEN 151
€CTECTBEHHbIMU HayKaMH,

NPUYIHHBI MHOTOOOPa3usi OPraHUYECKUX

BELIECTB,; HA3b16aMb  OCHOBHBIE
MOJIOKEHUS TEOpUHU CTPOEHHUs
OPraHUYEeCKHX BEILECTB, MPU3HAKU

KJTacCH(UKALUK TI0 CTPOSHUIO CKEJIEeTa,
BUJIbl HOMEHKJIATYP;
NpUMEHAMb ANTOPUTM peLIeHUs 3a1ad

Ha BBIBOA (OPMYJ OpPraHUYECKHX
BEILECTB; XapaKTEPU30BaTh
OCOOEHHOCTH CTPOCHUS aToMa

yraepoaa. OnucbiBaTb HOPMAaJIbHOE U

18

16
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VYrnepopHelii  CKEJET OpPraHUYEeCKONM  MOJIEKYJIBL.
KpatHocTh XMMMUECKO#l CBA3U. 3aBUCHMOCTb CBOICTB
BELIECTB OT XUMHUYECKOTO CTPOEHHUS MOJIEKY L.
MOJIEKYJISIPHOIN bopMyJbl
razoodpasHoro YB 1o ero mioTHOCTH U MacCOBOM J10Jie

Onpenenenne

3JIEMEHTOB WJIH I10 MPOIYKTaM CrOpaHusl.

DJIEeKTPOHHOE CTPOEHHME U XUMHYECKHE CBSI3U aToma
yraepona. I ubpuamnsanus aToOMHbIX OpOHTAJIEH, €€ THUIIBI
IJs1  OpraHWYeCKUX COECOUHEHMH: sp3, sp2, sp.
OO6pa3zoBaHue G- U T-CBA3EH B MOJIEKYJIaX OPTaHUYECKHX
COEAUHEHHUI. IIpocTpancTBeHHOE CTPOEHUE
OPraHUYE€CKUX COCIAUHEHUI.

Hsomepust u u30Mepsl.

XHUMHYeCKOoe CTpOeHHE Kak IMOpsI0K COEAHHEHUs
aTOMOB B MOJIEKYyJie COIJIACHO MX BaJICHTHOCTH.
OcHOBHbIE TOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOECHMUS
OpraHUYeCKHUX coenuneHnt  A.M. bytneposa.
3aBUCUMOCTb CBOWCTB BEINECTB OT XMMHUYECKOTO
crpoenust monekya. CtpykrypHas ¢opmyna. Mzomepus
u wusomepbl. CTpyKkTypHass M IPOCTPAHCTBEHHAs
nzomepus. M3zomepus yrnepogHoro ckenera. Mzomepus
nonoxkeHus.  MexkiaccoBas ~— usoMmepus.  Bupel
MIPOCTPAaHCTBEHHON HM3oMepuu. Ontuyeckas U30MepUs.
Acummerpuueckuii  atoM  yraepopa. Onrtudeckue
AHTUNOABl. XHpPaJIbHOCTb. XUpajlbHble U axHpajibHbIE
MOJIEKyJIbl. | 'eomeTpruueckass u3oMmepusi (Uuc-, TpaHC-
U30MEpUs).

Knaccupukaums opraamdecknx BerecTB. OCHOBHBIC
KJIACChl ~ OpraHu4yeckux  coeguHeHui.  IIpuHnmner

BO30Y)KIEHHOE  COCTOSIHHSI ~ aToMa
yrjiepoaa W OTpaskaTh WX TpadUyecKu.
Jasams OTNpeNeNeHNne TMOHSTHSM:
«rubpunnzauusy, «BUAbI THOPUAHBIX
opburaneity, «popmMa MONEKYT C
PA3IUYHBIM TUTIOM THOPUAN3ZALUNY,
OIMCHIBATh OCHOBHBIE THIIBI
rHOpUIU3AIMH aTOMa YTJIepo/a.
OOmbsicHATH MEXaHU3MbI 0OPa30BaHUS G-
U TT-CBSA3EH B MOJIEKYJ1ax

OPraHUYE€CKUX COCAUHECHUI.
Ilpumenams npaBuiia CUCTEMATUUECKON
MEXIyHApOIHON HOMEHKJIATyphl Kak
cpeacTsa pa3Iu4YeHus u
UICHTUQUKAIMM ~ BEWIECTB IO WX
COCTaBY H  CTPOCHHUIO;,  HOHUMAMb
HOHHBIH ®  CBOOOIHO-paAMKAIbHBIN
pa3phIB KOBQJIEHTHBIX CBsI3€l;
AHANU3UPOBAMb COCTaB, CTPOCHUE W
CBOICTBA BELIECTB, MIPUMEHSA
MOJIOKEHUST ~ TEOpPUHU  XUMHYECKOIo
CTPOEHHUs] OpraHMYeCKUX COEIMHEHUN
AM. bytneposa, OnepupoBaTb
MOHSATHSIMH «BAJIEHTHOCTB» M «CTETIEHb
OKHCIICHHUSD», <XUMHUYECKOE CTPOEHUEY,
«CTPYKTypHasi bopmymar.
MopnenupoBaTb MOJIEKYJIBI HEKOTOPBIX
opraHuyeckux Beuiects. OnepupoaThb
MOHSATHSIMH «H30MEP», KI30MEPHSD.
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kyaccuukanmuy opranndeckux coenuneHuil. [Torsitue o
(YHKIIMOHAIbHOM rpymme. Knaccuduxanmst
OPTaHHWYECKUX COENMHEHHH 1O (PYHKLUHOHAIBHBIM
rpynnaM. I'omonorusa. I'omonoru. I'omonorudeckas
pa3HOCTh. I oMonornyeckue psasl.

Howmenknarypa OpraHUYEeCKHUX BELIECTB.
MexnayHaponHas (cucTeMaTH4ecKas) HOMEHKJATypa
OPTaHWYECKHUX BELIECTB W NPUHIMUIIBI 00pPa30BaHUS
HA3BaHUN OpPraHWYEeCKUX COEOUHEHUN. PannoHaipHas
HOMEHKJIATypa.

IIP Nel KoHcTpynpoBaHue IIapOCTEP>KHEBBIX
MOZAEJNIeH MOJIEKYJI OPTaHUYECKUX BELIECTB.

Knaccupukaumuss 1 0cOOEHHOCTH OpPraHUYECKHX
peakumil. Peakyuonnvie yeumpsi. IlepBoHauanbHBIC
MOHATUSA O TUINAX U MEXaHU3MaX OPraHUYECKUX PEaKLIUM.

Knaccupukauuss u  OCOOECHHOCTH OpPraHUYECKHX
peakimii. CriocoObI 3ammcell peakiuii B OpraHuYeCcKOn
xumuu. Cxema U ypaBHEHHE. YCIOBHUS IPOBEIEHUS
peakimii. Krnaccudpukamuss peakuuii OpraHMYECKHX
BELIECTB IO CTPYKTYPHOMY MPHU3HAKY. 3aMELIEHUE,
MIPUCOECIUHEHNE, OTIIEIUIEHHE. PeaKIMOHHbIE LEHTPBL
IleppoHauanbHbBlE MOHATUS O TUNAX M MEXaHHU3Max
OPraHUYEeCKHX PEaKLUH. Kosanenrnass cBsizp, ee
Pa3HOBUIHOCTHU 51 MEXaHU3MBbI oOpa3oBaHUsl.
XapakTepUCTUKH KOBAJIEHTHOM CBs3U. | OMONIUTHYECKUI
Y FeTePONIMTUYECKUI Pa3pbiB KOBATEHTHON XUMUYECKON
cBsi3u. CBOOOMHOpPATUKATBHBIA U MOHHBIH MEXaHU3MBI
peakimu.  Ilowstme o  cBoOOmHOM  panukalie,
HyKJeodue, anekTpodue, KapOOKaTHUOHE |

OnwuceBaTh MPOCTPAHCTBEHHYIO
CTPYKTYPY M3Y4a€MbIX BEILECTB.
OTpakaTb COCTaB U CTPOECHUE
OPraHUYEeCKUX COCIUHEHUHN

C MOMOLIBIO CTPYKTYPHBIX HOPMYJI.
XapakTepHu3oBaTh BUIbI H30MEPHHL.
3anucvieams  GOpMyNBI  U30MEPOB,
rOMOJIOTOB K MPEIJIOKEHHBIM
BemecTBaM,  (OpMyJbl H30MEPOB K
NPEJIOKEHHBIM BEIIECTBAM, HAXOIUTh
(dbopmy bl HU30MEPOB cpenu
NPEIJIOKEHHBIX ~ BEINECTB, HA3bIGAMb
BEIECTBA- H30MEPHI, BEIECTBA I10
pPa3NIUYHBIM  BUJAM  HOMEHKJATYp;
00vACHAMs TIPUUUHBI  MHOTO0Opasus
OPTaHUYECKUX COENUHEHHH, TOHATHUS
U30MEpPBbl, TOMOJIOTH; ONpeoeisims THII
ruOpuauzanmu opouTanel mo gopmye
BEILECTBA,

Knaccuguuupoparb opraHuuecKue
COEAMHEHUS IO CTPOEHHIO yTIIepo-
HOM LIETIH U TUITY YIJIEPOIA-yIJIePOa-
HOM CBSI3H.

O06001maTh 3HAHUS U IeJIaTh BHIBOIBI

O 3aKOHOMEPHOCTSIX U3MEHEHUN
CBOWCTB BEILECTB B TOMOJIOTHYECKUX
psinax.

Jasams  knaccuguxayuonnyro  xa-
Ppakmepucmuxy BELIECTBA, WCXOAS H3
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kapbannone. (OOo3HaYeHME HWOHHBIX peakUuil B

OpraHU4eCKON XUMHH. OxucnaurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKLUU B OPraHUYECKON XUMUH.
Unentndukanus OpraHU4YeCKUX COEIMHEHH.
I'eneTnyeckass CBA3bP MEXOYy KJIAaCCaMU OPTaHUYECKUX

COeqUHEHUMN.

ero crpoeHusi. HasbiBaTh OpraHudeckue
COEAMHEHHs] B  COOTBETCTBHM  C
MpaBUIaMHU

IUPAC u

HOMEHKJIaTypBhL

HOMEHKJIATYPbI panuo-

HaJIbHOU Haxonute

CUHOHHMMBI  TPUBMAJIbHBIX  Ha3BaHUM
OpraHu4ecKux coenuHeHni. OOBIICHATD
MPOTEKaHNE X UMUYECKUX

peaxkuuil Mexxy OpraHM4eCcKUMU
BEIECTBAMH, UCIIONb3YS 3HAHHUS 00

UX MEXaHU3Max.

IIporao3upoBaTh BO3MOXKHOCTb
MPOTEKAHUs XUMHUECKUX peakluii

Ha OCHOBE 3HaHMH 00 3JIEKTPOHHOM
CTPOEHHUH BEILECTB.

lIposooums  pacuemsr Ha  OCHOBE
XUMHYECKUX (OpPMYJT W ypaBHEHHI
peakLmii. HaXOXXAEHUE MOJIEKYJIIPHON
(bopMyJIBI OPTaHUYECKOTO BEINECTBA 10
€ro IUIOTHOCTM U MAacCCOBBIM JOJSAM
3JIEMEHTOB, BXOJSLINX B €r0 COCTaB, WU
[0 MPOAYKTaM CrOpaHUsl, HPUMEHSAMb
MOJlydYeHHble  3HAHHUA U YMEHHs.
Hcnonb30BaTh aNropuTMbl IpH

pemICHUU 3aa4.

Yrnesonopoasl
(38 u)

AJTKaHBbI. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJIbI MeETaHa. sp3-eubpuousayus

opoumaneii amomog yenepooa. I'oMONOruuecKuii psang u

B [I03HABATEILHOMN chepe:

anaiusupoedms COCTaB, CTPOCHUE U

CBOICTBA BELIECTB, MIPUMEHSA
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obmasi Qopmyna amkaHoB. Puznueckue CBOWCTBA
aJIKaHOB. 3aKOHOMEPHOCTH W3MEHEHUs] (PU3NUECKUX
CBOJCTB.

Cucremaruyeckast HOMCHKIJIATypa AJIKaAaHOB u
panukanos. M3oMmepus yrieponHOro ckenera.

XUMHUYECKUE CBOWCTBA AJKAHOB. raJOr€HUPOBAHUE,
ACTUAPUPOBAHUEC, TCPMHUUYCCKOEC PA3JIOKCHUEC, KPCKHUHT
KaK CrocoObl TMOJNyYeHUsT BAKHEUIINX COEAVNHEHHH B
OpraHUYeCcKOM CHHTe3€e. ['opeHne ankaHoB Kak OAMH U3
OCHOBHBIX HCTOYHUKOB TCIJIAa B NPOMBIIIJICHHOCTU U
Oprty.  UM3omepusanmss Kak  CHoco0  MONy4YeHHs
BBICOKOCOPTHOTO OeH3MHA. MexaHH3M peakLuH CBO-
OOIHOPATUKATBHOTO 3aMEIIICHHSI.

ITonyuenne ankanos. Peakuus Bropua. Haxoxxnenune
B IIPUPOAE U IPUMEHEHHUE aJKAHOB.

I[IP Ne2  KauecTBeHHOE OmpenesieHue yriepoaa,
BOZIOPOZA U XJIOPa B OPTAaHMYECKUX BEIEeCTBaX.

uxnoankanel. CTpoeHHEe MOJIEKYJ LHKIJIOAJIKAHOB.
Obmass  ¢dopmyna nukioankaHoB. HomeHknarypa
LIUKJIOAJIKaHOB. M30Mepus LUKII0aIKaHOB: yIIepOAHOrO
CKeJeTa, MEXKKJIacCoBasi, IPOCTPAHCTBEHHAsA (LIHC-
Tpanc-u3zomepust). Crienndpuka CBONCTB LIUKIOATKAHOB C
MaJIbIM pPasMEpPOM LHUKIJIA. PeaKL[I/II/I MNPUCOCANUHEHUA U
panuKalbHOIO 3aMeIleHHs.

AJNKeHBI.  DJIGKTPOHHOE U  MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI 3THJEHA. Sp2-ruOpuIu3anus
opburtaneli aToOMOB yriepoma. G©- U T-CBSI3W.
Tomonoruueckuii psim u obmast (GopMmysna aJKeHOB.
Homenknarypa  ankenos.  HM3omMepuss ~ ankeHOB:

MOJIOXKEHUST ~ TEOPHUH  XUMHUYECKOIO
CTPOEHHsI OPraHUYECKUX COEAUHEHUN
A M. bytneposa; npumenams npaBuia

CHUCTEMATUYECKON MEKIYHapOIHOU
HOMEHKJIATYPbI KaK cpencTna
pasnuyeHus 51 UICHTUPHUKAITN

BEIICCTB IO UX COCTAaBY U CTPOCHHIO,

COCMAeAms MOJIEKYJISIPHbIE u
CTPYKTYpHBIE bopMybl
yTJIEBOAOPOAOB KakK HOCUTeNIeH

UHPOpPMALIMK O CTPOSHHH BEINECTBA,
€ro CBOWMCTBaX W MPHUHAIJIEKHOCTH K
OTpENeNICHHOMY KJIacCy COEAMHEHHIA,
xapaxkmepuzoseams  QU3NYECKUE U
XUMHUYECKHE CBOWMCTBA YIJIEBOIOPOIOB,;
npueoOUMs  TMPUMEPHI  XUMHUYECKUX
peaxIuii, pacKpbIBAIOIINX XaPaKTEPHbBIE
XUMHUYECKHE CBOWCTBA OpPTraHUYECKHUX
BEIIECTB U3YYEHHBIX KJIACCOB C IIEJIBIO
uxX  uAeHTHPUKAIUU U OOBSICHEHHS
o0jacT TPUMEHEHUS,  Onpeoe/sms
MEXaHH3M PEaKLUH B 3aBUCUMOCTH OT
VCJIOBUM NPOBEAEHUs peakUuu U
MIPOTHO3HPOBATH BO3MOYKHOCTh
MPOTEKAHUST XUMHYECKHX PEaKIuil Ha
OCHOBE THUIA XHMHYECKOH CBSI3H W
AKTUBHOCTH PEareHTOB,
YCHAHABIUEAMb 3aBUCUMOCTD

PEaKIMOHHOMN CrocoOHOCTH

49




YIJIEPOAHOIO CKelleTa, TIOJIOKEHUs KpPaTHOW CBsi3H,

MIPOCTPAaHCTBEHHAs (umc-TpaHc-u3oMepus),
ME>KKJIaCCOBAsL.
duznueckue CBOICTBA AJIKEHOB. Peakiuu

3NEKTPOQUIBHOTO  MPUCOCOUHEHHS  KaK  CHocod
MOy YCHHUST (YHKIIMOHATBHBIX MTPOU3BOAHBIX
yrnesogoponos.  Ilpasuno  MapkoBHHMKOBa,  €ro
3JIEKTPOHHOE 0OOCHOBAHME.

Peakiuu oxucnenus u noaumepusaunu. [lonustunex
KaK  KPYMHOTOHHAXHBIM  MPOAYKT  XHUMHUYECKOTO
MIPOU3BOJICTBA.

[IpombmiieHHble W  JabopaTopHbIE  CHOCOOBI
nonyueHust ankeHoB. [lpaBuno 3afiueBa. Ilpumenenue
AJIKEHOB.

ITP Ne3. "Ilony4eHue 3TUIEHA U UCCIIENOBaHUE €ro
CBOMCTB".

Ankanuenel. Knaccupukauuss — amkaaueHOB IO
B3aMMHOMY  DAaclOJIOKEHUIO KpaTHBIX CBsi3ed B

MOJIEKYJIE. OcobenHoctu 3JIEKTPOHHOTO u
NPOCTPAHCTBCHHOI'O CTPOCHUA CONPANKCHHBIX
ANIKaTHEHOB. Obmas dbopmya AIKATUEHOB.

HomeHnknatypa u uzomepust aikagueHoOB. DU3HUECKUE
CBOWMCTBA  QJIKQJIUEHOB. XUMHUYECKHUE  CBOMCTBA
ANKAJINCHOB. PEaKIUU MPUCOeNUHEHUs (THIPUPOBAHUE,
raJIOTeHUPOBAHMUE), TOPEHUS U MOJTUMEPHU3ALINH.

Bxnan C.B. Jlebenena B moy4eHHe CHH-TETUYECKOTO
KaydyKa. Bynkanuzanus Kay4yKa. Pesuna.
MuorooOpa3ue BHUIOB CHHTETHUECKUX KaydyKOB, HX
cBoiicTBa M npumMmeHeHue. llonyyeHune ankaaueHOB.

YIJIEBOJOPOAOB U UX MPOU3BOJAHBIX OT
XapakTepa B3aMMHOIO BJIMSHHUSL aTOMOB
B MOJIEKYJIAX C LIEJIbIO MPOTHO3UPOBAHUS
MPOAYKTOB PEAKLIUH,

YCMAaHAGIUEAMs TEHETHUYECKYI0 CBA3b

MEKIY KJIACCAMU OpPTraHHUYECKUX
BELLIECTB TUTS 000CHOBaHUsL
HpHHL[PIHPIaJ'IbHOfI BO3MOXXHOCTHU

NOJIyYeHHs] OPTaHMYECKUX COEAMHEHHIH
3aJJaHHOTO COCTaBa U CTPOCHHUS,
noobupams  PeareHThbl, YCJIOBUS U
ONpenessiTb  MPOAYKTbI  pEaKiMi,
TIO3BOJISIFO X peann30BaTh
n1abopaTOpPHBIE U MMPOMBIIIIJICHHBIS
crocoObI MOJy4YeHUsl YTIEBOAOPOAOB U
WX MPOU3BOHbIX;
000CcHOBbIBAM D MIPaKTHUECKOe
UCIOJIB30BAHUE YIJIEBOAOPOAOB M HX
peakiuii B MPOMBILUIEHHOCTH U OBITY;
enademsy  TIpaBHJAMH  O€30MMacHOTO
oOpaimeHusi C €AKUMH, TOPIOYHUMH U
TOKCUYHBIMH BELECTBAMH, CPEICTBAMHU
OBITOBOW XUMHH.

® B [ICHHOCTHO-OPUEHTAIIMOHHOM

cg]zepe:

UCHOIb3060Mb METOObI HAay4IHOro

MMO3HAHUS aHaJu3, CHHTE3,

MOOCIINPOBAHUEC XUMHYCCKHX
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Kayuyk kak NOpUpPOAHBIA MOJUMEP, €ro CTPOCHHE,
CBOWCTBA, BYJIKaHU3ALUs

AJKUHBL. JJEKTPOHHOE U  MPOCTPAHCTBEH-HOE
CTPOCHHE MOJIEKYJbl aleTHieHa. Sp-rudpuan3anus
opbuTtaneii aToMoB yriepona. ['OMOJOrHYecKuil psig u
obmas ¢popmyna ankuHoB. Homenkmarypa. M3o-mepusi:
YIJIEPOAHOrO CKelleTa, TIOJOKEHUs KpaTHOW CBsi3y,
MeKKJ1accoBast. PU3NUecKre CBONCTBA AJIKMHOB.

XUMHYECKHE CBOMCTBA aJIKMHOB; peakuun
NPUCOCOMHEHNST KaK CIOCO0 TMOJYy4eHHUs! MOJHMEPOB U
APYTUX MOJIE3HBIX MPOAYK-TOB. Peakiiuu 3aMereHus.

l'openne  amermieHa  Kak  HCTOYHHK — BBICO-
KOTeMIIEPAaTypPHOTO TUIAMEHH [UIi CBapKH U PE3KH
Metanos. [lonydenue aneruieHa NupoIM30M METaHa U
kapOuaHbIM MeTonoM. [IpuMeHeHne aneTnieHa.

Apenbl. Uctopust otkpbiTust OeHzona. CoBpeMeHHbIE
npeacTaBiIeHuss 00 3JEKTPOHHOM U NPOCTPAHCTBEHHOM
ctpoeHnn Oensonma. HM3omepus ©W HOMEHKJATypa
romosioroB  Oemzoja. OOmast  Qopmyna  apeHOB.
dusnueckue cBOHCTBa OeH3071a.

XUMHUYECKUE CBOICTBa Oenzona: peakuuu
3IEKTPOPUIBHOTO 3aMelleHus (HUTpOBaHME,
raJIOTEHUPOBAHMNE) KaK CrOCO0 MONyUeHHs] XUMUYEeCKHX
CPEICTB 3aLUTHI pacTeHwit; NPUCOCTMHEHUS
(ruppupoBaHHe, TaJOr€HUPOBAHUE) KaK JOKA3aTeIbCTBO
HeTIpeNieIbHOr o Xapakrepa OeH3oia. Peakius ropeHus.

OcobeHHocmu  XUMUYECKUX — CBOICME  MOAYOId.
Bsaumnoe enuanue amomos 6 moxexyie moznyoid.
Opuenmayuonnsie s¢hgpexmuot 3amecmumeneii.

MIPOLIECCOB U SIBJIEHUN — MPU PEIICHUN
yueOHO-HCCIIEOBATENBbCKUX  33/1a4 110
U3YUYCHHIO CBOJCTB, croco0oB
MOJTyYeHUs u pacro3HaBaHUs
OpPraHUYECKUX BEILECTB;
YCMAHAGIUEAMb  B3AUMOCBSI3U  MEXIY
dakTamMu W TeOpUeH, NPUUUHOH U
CJIEZACTBUEM TIPHU aHAIM3€ MPOOJIEMHBIX
CUTyalui " 000CHOBaHUU
IPUHUMAEeMbIX pELIEHUII Ha OCHOBE
XUMHUUECKUX 3HAHUMN; HPOCHO3UPOBANb,
AHANUBUPOBANMb u oYyeHusams
MOCJIEACTBUSI JJIs1 OKpY’Karoliel cpeabl
OBITOBO 51 MIPOU3BOACTBEHHON
NEeSTeNIbHOCTH 4YeJIOBEKa, CBS3aHHON C
nepepaboTKON BEIeCTs;
UHMEPNPeMuUpo6ams OAHHbIE O COCMABE
U CMpOEHUU 6euecms, NOoJYYeHHblE C
HOMOUbI0  COBPEMEHHbIX — (DU3UKO-
XUMUYECKUX MEMOOOS.
® B TPYZOBOH cdepe:

CAMOCMOAMENIbHO — NIAHUPOSAMb U

GBINOJIHAMb XUMUYECKHUN SKCIEPHUMEHT
IO pACHO3HABAHHIO M  MOJYYECHHUIO
HEOPTaHUYCCKUX u OpPTaHHUYECCKUX
BEIIECCTB, OTHOCAIIUXCSA K pPa3IMiHbIM
KJIaccaM COeTMHEHHH, B COOTBETCTBHH C
NpaBWIaMd U TpHeMaMu Oe30macHON
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[Tonyuenne Oensona. IlpuMeHeHME TOMOJIOTOB
OeH3oua.
I'eneTnueckasi CBsI3b MECXKAY PasIMYHbIMHU-KJIACCaMU
yIJeBOAOPOAOB. I 'aioreHnpon3BoiHbIE YIIIEBOAOPOIOB.
Haxoxnenue MOJIEKYJIAPHOU bopMy bl
razoo0pasHOro yrieBoJopoAa IO €ro IUIOTHOCTH H

MacCOBOM J10JI€ 3JIEMEHTOB WJIU IO MPOAYKTAaM CTOPAHUSL.

pa6OTbI C XUMHYECCKHMMH B€IIECCTBAMU U
n1ab0paTOPHBIM O0OPYIOBAHUEM,

npoeoOUmMs  pacyems! Ha  OCHOBE
XUMHYECKUX (OpMyNnT U ypaBHEHHH
peakLMii. HaXOXXAEHUE MOJIEKYJIIPHON
(bopMyJIBI OPTaHUYECKOTO BEINECTBA 10

€ro IUIOTHOCTH W MACCOBBIM JOJIAAM

O6o6wmenne u CHCTEMaTH3aLHUs 1o TEME | 3JIEMEHTOB, BXOJALINX B €r0 COCTAB, HITH
"Vrnesomopoas!". o MPOAYKTaM CrOpaHus,
ocyuecmensams  HOUCK  XUMHYECKON
uHpOpMaLUu o Ha3BaHUSIM,
uIeHTU(HUKATOpaM, CTPYKTYPHBIM
(dbopMyJiaM BEIIECTB.
L Xumus 4 Ku3Hb (3 yaca)
XHUMHUS U )KU3Hb Xumuss u oHepreruka. llpuponHele uctou-Huku | Hazeiéams  NpUpOAHBIE  HUCTOUYHUKH | 3 3
yraesogoponos. IlpupomHelii U MOMyTHBIA HE(QTSHOW | YIII€BOAOPONOB, Oasams onpeoenenue
rasbl, UIX COCTaB M HC-mojbp30BaHne. CoctaB HE(YTH U €€ | OHATHSIM: KKPEKUHT»,
nepepabotka. Hedrenponykrel. OKTaHOBOE HHCIO | «apOMaTHU3ALIUSY, «puOPMHUHTY;
OemsnHa. OxpaHa  OKpyXKawlIleHd  cpenbl  TPH | ONUCHI6ANb COCTaB HE(TH, TPUPOIHOTO
HedTenepepadoTke u TPAHCTIOPTHPOBKE | ra3a, yrIJis, OCHOBHBIE CIOCOOBI WX
He(TErpPOaYKTOB. ATnbTepHATHBHBIC UCTOYHUKH | epepabOTKH, MPOAYKTHl NepepadboTKy;
SHEPTUU. onpedenams  crnocod  mepepaboTKu
HedTH, UICXO/s U3 COCTaBa
1L OcHoBbl oprannyeckoi xumuu (87 yac) 87
Kucnoponconep Cruprel. Knaccudukanus, HOMEHKIaTypa CIUPTOB. | B MO3HABATENbHOU cepe: 33 | 28 1
JKalue I'omonoruueckuii psix u obmast GopMynia NPenenbHbIX | AHAIU3UPO6AMs COCTaB, CTPOSHHE U

OAHOATOMHBIX  crupToB. HM3omepus.  Pusuyeckue

CBOICTBA BELIECTB, MIPUMEHSA
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OpraHUYecKue
BELIECTBA
(33 gaca)

CBOICTBa  NpENENbHbIX  OJHOATOMHBIX  CIHMPTOB.
BonoponHas cBsi3b MeXIy MOJIEKYJIAMU U €€ BIUsIHUE Ha
¢dusnveckne CBOHCTBA CITUPTOB.

XUMHUYECKHE CBOMCTBA: B3aUMOJEHCTBUE C HATPUEM
KaK Ccroco0 yCTaHOBJICHHS HAJIMYHS THAPOKCOTPYIIIIBI, C
TaJIOTEHOBOJIOPOJAMH ~ KaKk  CIocod  MOydeHust
pacTBopuTenel, BHYTpU- M MEXMOJEKYJIsApHas
neruapatauys. Peakuys ropeHus: CUpThl Kak TOIUIUBO.

[Tonyuenne >TaHONA: peakuusi OPOKEHUS TIIFOKO3BI,
ruzparauus stuneHa. [[ppuMeHnenue MeTaHosa u 3TaHoJja.

Dusnonoruyeckoe IelcTBUE METAaHONa U dTaHoJa Ha
OpraHU3M ueJoBeKa.

OTUNEHTIMKONb M TIMLIEPUH Kak MpeacTaBUTeNn
npeaebHbIX MHOTIOAaTOMHBIX crupToB. KadecTBeHHas
peaxiuss Ha MHOTOATOMHbBIE CIIUPTHI U €€ NMpPUMEHEHHe
IJs  paclio3HaBaHUs  [JIMLIEpUHA B COCTaBe
KOCMETHUYeCKUX cpeacTs. IlpakTuueckoe NnpuMeHeHUe
STUJIEHIJIMKOIIS U TIULepUHA.

®enon. CtpoeHue Mmosiekyisel ¢eHona. B3aumHoe
BJIMSIHAE aTOMOB B MoOJeKyse (eHona. Puzmueckue
cBoiicTBa (peHoa.

XuUMHUUECKHe CBOHCTBa (peakuuu C HATPUEM,
rugpokcunoM Hatpus, Opomom). IlomyueHue ¢enona.
ITpumenenue ¢eHomna.

CrocoObl  OXpaHbl  OKpY’KaroIled cpempl  OT
MPOMBIIIJIEHHBIX OTXOAOB, COAEPKAIINX (PeHoI.

Anpneruns! u keToHbl. Knaccudukanms anpaerunos u
keToHOB.  CTpoeHue  mpefenbHbIX  albJerH0B.
ONeKTPOHHOE U MPOCTPAHCTBEHHOE  CTPOEHUE

MOJIOXKEHUSIT ~ TEOPUU  XHUMHYECKOIO
CTPOEHHsI OPTraHUYECKHX COCIUHEHHUU
A M. byrneposa, npumenams npaBuia
CHUCTEMATUYECKON MEKIYHapOIHOU
HOMEHKJIATYPbI KaK cpencTna
pa3IuYeHus U HAeHTU(UKALIUN BEIIECTB
[0 UX COCTaBY U CTPOEHUIO, HA3bIGANMb
IIPEIENbHBIE OIIHOATOMHBIE 51
MHOT'OaTOMHBIE CIHUPTHI, AJBAECTUABI U
KETOHBI, KapOOHOBBIE KHUCJIOTBI,
CJIOJKHBIE 3(QUPBI U JKHUPBI, HA3bIGAMb
XapakTepHble MPU3HAKH MPEEIbHBIX
OIHOATOMHBIX 51 MHOTIOaTOMHBIX
CIIUPTOB, aibIErHJ0B U  KETOHOB,

KapOOHOBBIX KHCJIOT, CJIOXKHBIX 3(pUPOB

U SKUPOB, YIJIEBOOB; COCMasnAms
MOJIEKYJIIPHBIE u CTPYKTypHbIE
bopmy bl KUCJIOPOACOAEPIKALINX

OpPraHUYECKUX BELIECTB KaK HOCHUTEJCH
WH(POPMALIUU O CTPOSHUU BELIECTBA, €r0
CBONCTBaX ©  NPHUHAMJIEKHOCTH K
OMNPENEICHHOMY KJIACCY COCIUHEHMIA,
cocmaensims  XUMHYECKUE  (POPMYJIBI
TOMOJIOT'OB U HU30MEPOB,;
xapaxkmepuzoseams  HU3UYECKHE U
XUMHUYECKHE CBOMCTBA
KHCJIOPOACONEPKAIINX ~ OPTaHMYECKUX
BEIIIECTE; MPUBOAUTH MPUMEPDI

XUMHYECKUX PEAKLU, PaCKPbIBAIOIINX
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kapOoHMIBHOH rpynmbl. ['omMonorudeckuii psia, odmiast
dopmyna, HOMEHKJATypa M H3OMEPHs MpPeesbHBIX
aJbAECTU/IOB.

@u3uyeckue CBONCTBA MPENESbHBIX aJbAETHIOB.
XUMHUYECKUE CBOHCTBA MPENENbHBIX  aJbAETUIOB!
TUJIPUPOBAHUE, KaueCTBEHHbIE peaxkuuu Ha
KapOOHMIBHYIO — Tpynmy  (peakmust — «cepeOpsiHoro
3epKajiay», B3aumoaeicTaue ¢ ruapokcunom meau (1)) u
UX TpUMEHeHHe il OOHapyKeHHs MpeesbHBIX
aNbJIerH/I0B B IPOMBIIIJIEHHBIX CTOUHBIX BOAAX.

IlonyueHue mnpenenpHBIX aNbIETUAOB. OKHUCIEHUE
CIHPTOB, ruaparanus anerniena (peakuus Kydeposa).
Tokcu4aHOCTD AJBIETUOB. [Ipumenenue
dopmanpaeruia u aneTanbaeruaa.

ALeTOH Kak mpeacTaBUTeNb KeToHOB. (CTpoeHue
MOJIeKyJibl anieToHa. OCOOEHHOCTH peakLui OKUCIICHUS
aueroHa. [IpumeHeHne aneroHa.

IIP Ne3 CpoiicTBa OJHOATOMHBIX M MHOIOATOMHBIX
cnupToB. XMMHUYECKHE CBOMCTBA alberuaoB. Pemenue
SKCIEPUMEHTANbHBIX ~ 3a7a4  Ha  pacHO3HABaHHE
OpPraHUYEeCKUX BEILECTB.

KapboHoBble KHUCJIOTBL Knaccuduxanms u
HOMEHKJaTtypa  KapOoHOBbIX  kuciaoT. CrpoeHue
NPEAENbHBIX ~ OJJHOOCHOBHBIX KapOOHOBBIX  KHCJIOT.
ONeKTpOHHOE U MPOCTPAHCTBEHHOE  CTPOEHUE
KapOOKCHIIbHON rpynmbl. ['oMoIorudeckuii psa u odmast
dopMyna TpeReNbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCIJIOT. dusnueckue CBONCTBA NPENEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT.

XapaKTepHble XHMHUYECKHE CBOWCTBA
OpPraHMYEeCKHX BEIIECTB  M3yYCHHBIX
KJIACCOB C LIENBI0 UX HACHTU(DHUKALNH U
oOBsicHeHUs1 00JacTH  NPUMEHEHUS,
ONpenessiTb MEXaHH3M peaKkUUd B
3aBHCUMOCTH OT YCJIOBHUH TNPOBEICHHUS
peakium u MPOTHO3UPOBATH
BO3MOJKHOCTb MPOTEKAHUS XUMHUUECKHX
peakuuii Ha OCHOBE THUIA XUMHUYECKOMU
CBSI3H U aKTUBHOCTH PEareHTOB,

yCTaHABJIUBATh 3aBHCUMOCTD
PEaKIMOHHON CrocOOHOCTH
KHCJIOPOZICONEPIKAIUX —~ OPTaHUIECKHX
BELIECTB M WX MPOU3BOOHBIX OT
XapaKkTepa B3aUMHOI'O BJIMSIHUS aTOMOB
B MOJIEKYJIaX C LIEJIbI0 IPOTHO3UPOBAHUS
NPOAYKTOB  PEaKLUH; OnuUCwHIBams
0CcOOEHHOCTH CTPOCHUS,
KIacCU(PUKALMIO, BHObl  HW30MEPHHU,
HanOoJsiee 3HAYMMbIC NPEACTABUTENN
OAaHHBIX  KJIA4CCOB,  YCHMAHAGIUBANb
TEHETHUYECKYIO0 CB3b MEKAY KilaccaMu
KHCJIOPOZICONEPIKAIUX — OPTaHUIECKHX
BEIECTB st 00OCHOBaHUS
NPUHLHTHATbHOM BO3MOYKHOCTH
NOJIyYeHHs] OPTaHUYECKUX COEAMHEHHH
3aJaHHOTO COCTaBa U CTPOCHHUS,

nogOupaTh  peareHTbl, YCJIOBUS U

ONPEACIATh MPOIYKTBI peaxuuii,
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ONEeKTPOHHOE U  MPOCTPAHCTBEHHOE  CTPOEHUE
KapOOKCHJIBHOW  rpymmbl.  XUMHYECKHE  CBOWCTBA
NpPEAENbHBIX ~ OJHOOCHOBHBIX ~ KapOOHOBBIX  KHCJIOT
(peakuun ¢ MeTajslaMH, OCHOBHBIMH  OKCH/IAaMH,
OCHOBAHHUSIMHU U COJIIMH) KaK MOATBEPKIEHUE CXONICTBA
c HEOPraHUYECKUMU KHCJIOTaMU. Peaxius
srepudpukaun u  ee  obpaTu-MocTh.  BiusHue
3aMecTUTeNlell B YIJIeBOJOPOIHOM pajauKalle Ha CHIY
KapOOHOBBIX KUCIIOT.

[Tonyuenne npeneapbHBIX OTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJIEHHE aJIKaHOB, AaJIKEHOB, MEpPBUYHBIX
CIIUPTOB, aJIbAETHUIOB.

IIP Ne4. IlonyueHne yKCYCHOH KHCJIOTBI U U3y4Y€HUE
€€ CBOMCTB.

Baxneitmme npencraBurenn KapOOHOBBIX KHCIIOT:
MypaBbHHAs, YKCycHas u OeH3oiHas. OcobeHHOCTH
XUMHUYECKUX CBOICTB MYypPaBbUHOMN KUCJIOTBL
OnTuueckast uzoMepusi. ACHUMMETPUYECKHIl  aTOM
yraepona. Ilpumenenue xkapOooHoBbIX KHCIOT. [ToHsTHE
O KMCJIOTaX HHOU OCHOBHOCTH.

Briciine mpenenbHble W HENpeAesbHbIE KapOOHOBBIE
KHCJIOTBI. MbIJIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT,
UX MOKOLIEE NEHCTBUE.

I'enetuueckass CBs3b  YIVIEBOAOPOJOB,  CIHPTOB,
aJNbJETUAOB U KETOHOB, KAPOOHOBBIX KHCIIOT.

Crnoxable 3¢upsl 1 skupbl. CTpoeHHE U HOMEHKJIATYpa
CIOXKHBIX  3GuUpOB. MeXKIaccoBas HU3OMEpPHUsl C
KapOOHOBbIMH  KuC-oTaMH. CrocoObl  MONy4eHUs
CJIOXKHBIX 3¢upoB. Ob6parumocThb peaxkuuu

TIO3BOJISIFO X peann30BaTh
n1abopaTOpPHBIE U MMPOMBIIIIJICHHBIS
CrocoObl  TOJTyUeHUsI U ux
MPOU3BOIHBIX; 000CHOBBIBANb
NPaKTUIECKOE UCIIOJIb30BaHHUE
KHCJIOPOZICONEPIKAIMUX —~ OPTaHUIECKHX
BELLECTB 51 ux peakuuii B
NPOMBIIIJIEHHOCTH H  OBITY; 61a0ems
npaBuiIaMu 0e30MacHOro odpameHust ¢
€IKUMH, TOPIOYUMH W TOKCHYHBIMH
BEIIECTBAMH, CpPEACTBAMH  OBITOBOU
XUMHH.

® B [[EHHOCTHO-OPHEHTAIIMOHHON

cg]zepe:

UCNOIb3064Mb METOObI HAay4YHOro

MO3HAHMSL: aHanus, CHUHTE3,
MOJI€JIMpOBaHHE XHUMHUYECKUX
MIPOLIECCOB U SIBJIEHUN — MPHU PEIICHUN
yueOHO-HCCIIEIOBATENBbCKUX  33/1a4 110
U3YUYECHHIO CBOJCTB, croco0oB
MOJTyYeHUs u pacro3HaBaHUs
OpPraHUYECKUX BEILECTB;

YCMAHAGIUEAMb  B3AUMOCBSI3U  MEXIY
dakTamMu W TEOpUeH, NPUUUHOH U
CJIEZACTBUEM TPH aHAIM3€E MPOOJIEMHBIX
CUTyalui u 000CHOBaHUU
NPUHUMAeMbIX pELIEHUII Ha OCHOBE

XUMHYECKUX 3HAHUI, HPOSHO3UPOSAm®,
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stepudpukarun. IlpuMeHeHHe CIOXKHBIX 3(QUPOB B
MUIIEBOH U MapProMEpHON MPOMBIIIJICHHOCTH.

ITP Ne 5 Cunres cnoxkHOro 3dupa.

Kupsl kak ciaoxHble 3QUPBI TTULEPHUHA U BBICIINX
KapOOHOBBIX KHCJIOT. PacTUTENbHBIE 1 )KUBOTHBIE KHPHI,
ux cocras. Pu3nyeckue CBONCTBA KUPOB. XUMHYECKUE
CBOICTBA >KMPOB: THApUpOBaHue, okuciaeHue. [ uaponus
WIA OMBUICHHE JKUPOB KaK CHOCOO MPOMBIIIIEHHOTO
MOJIy4eHUsI COJiell BBICHIMX KapOOHOBBIX  KHCJIOT.
IIpumenenue xupoB. Mp1A Kak COJIM  BBICIINX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOWCTBA MbLIA.

IloHsAiTHE O CHHTETHYECKMX MOMIIUX CPEACTBax
(CMC) — ux cocrase, CTPOEHUU, OCOOEHHOCTSIX CBOICTB.
3awmura npuposl ot 3arpsasHenus CMC.

IIP Ne 6. TI'mpponu3s >xupos. M3rorosnenue Mblia
py4HOI paboThl.

Pemenne 3amau. Brruncnenue maccel miu obbema
NPOAYKTa PEaKLUHH MO M3BECTHOH Macce WU O00BeMy
HCXOAHOIO BELIECTBA, COEPIKALIEro MPUMECH.

O6obmenne n cucremMarn3anusl 3HAHUH IO TeMe:
"Kucnopoaconep:xkale opraHndeckie BelecTna’.

KP Ne3 mo Teme: «Kucnopoaconepxaue
OpraHUYeCcKHe BELIEeCTBaY.
Yriesonsl. Knaccuduxarmst YIJIEBOJOB.

@usnyeckue CBOWCTBA U HAxXOXACHUE YIJIEBOJOB B
npupoze. ['roko3a kak anbaeruiocnupT.

XUMUYECKUE CBOWCTBA DJIIOKO3BL. ayuIuposaHue,
QIKUIUPOBAHIUE, CIIUPTOBOE W MOJOYHOKHUCIIOE
OpokeHue. DKCIMEPUMEHTANIbHBIE  J10KA3aTeNbCTBA

AHATU3UPOBAMb u oyeHueamv
NOCJIEACTBHSI Il OKPYJKAroIled cpenbl
OBITOBOA 51 MIPOU3BOACTBEHHON
JESATEIbHOCTH YEJIOBEKa, CBSI3AaHHOW C
nepepaboTKON BEIeCTs;
UHMEPNPeMUPOBams OAHHbBIE O COCMABE
U cmpoenul 8euecms, NONYYeHHbIE C
HOMOWBIO ~ COBPEMEHHBIX  (DU3UKO-
XUMUYECKUX MeMOOO8.
® B TPyIOBOH chepe:

CaMOCMOSIMENIbLHO  NIAHUPOGAMb U

GBINOJIHAMb XUMUYECKHUN SKCIEPUMEHT
0 PpACMO3HABAHUIO U  MOJYYEHHIO
HEOPTaHUYCCKUX u OpPTaHHUYECCKUX
BEIIECCTB, OTHOCAIIUXCSA K pPa3IMiHbIM
KJIacCaM COEMHEHUH, B COOTBETCTBHH C
NpaBWIaMd MU TPHEMaMH Oe30MmacHON
pa60TbI C XUMHYECCKHMMH BCIIECCTBAMU U
n1ab0paTOPHBIM O0OPYIOBAHUEM,
HpoBOOUMs  pacuyemsi Ha  OCHOBE
XUMHYECKUX (OpMyNT U ypaBHEHHH
peakLMii. HaXOXXAEHUE MOJIEKYJIIPHON
(opMyJibl OPraHMYECKOTr'0 BELIECTBA 110
€ro INIOTHOCTH W MACCOBBIM JOJISIM
JJIEMECHTOB, BXOAAIIUX B €0 COCTaB, UJIN
IO IIPOAYKTaM CrOPaHUs,
ocyujecmensims  HOUCK ~ XUMHYECKOI
uH(pOPMALTUU o Ha3BaHUsIM,
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HaJIU4YUA aHbHeFHHHOﬁ " CIIUPTOBBIX I'PYIII B I'TFOKO3€.
ITony4yeHue riaroKo3bL

Opykmosa kaxk uszomep 2nwokosvl. Puboza u
oesokcupubosa.
Baxneiimme aucaxapuasl (caxaposa, JaKmosd,

Maniemo3a), WX CTPOeHHe W (PU3NYECKHE CBOWCTBA.
I'unponus caxapossl, JAKMO3bl, MATLIO3bI.
Ounonornveckne

Kpaxman wu pemwmonosa Kak

MIOJIUMEPHI. Xumuueckue CBONCTBA Kpaxmasa
(Tuppon3, KaueCTBeHHAs Peakus ¢ HOIOM Ha Kpaxmal
U ee TMpHMEHeHHe sl OOHApyKeHHs Kpaxmana B
NPOAYKTaxX  IUTAHUSA). XUMHUYECKHE  CBOMCTBA
LIeJUTIOJIO3bL: THAPOJIN3, 00pa30BaHUE CIOXKHBIX 3(HPOB.

[Ipumenenne u Ouojormyeckas pojb YIJIEBOMOB.
OxucneHue yrieBoJOB — MCTOUYHUK DSHEPIrUU JKUBBIX
opranu3MoB. [IoHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX Ha
IIPUMEPE ALETATHOTO BOJOKHA.

II.P.Ne7 . I'mpnponu3 yrieBoaos.

ueHTU(PHUKATOpaM, CTPYKTYPHBIM

(dbopMysiaM BEIIECTB.

AszoT-u
cepocoepIKalue
OpraHuYeCKHUe
COEeNUHEHMS .
Bbuomornuecku
aKTHUBHBIE
BEIECTBA
(45q)

Amunbl. IlepBuuHble, BTOpPHUYHBIE, TPETUUHbIE

aMUHBI. Knaccuduxanms aMHUHOB o TUITY
VIJIEBOAOPOAHOIO pajgvKaga M 4YUCIy aMUHOTPYNIl B
MOJIEKYJIe. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MpeaeabHbIX aMUHOB. PHU3UUYeCKue CBOWCTBA AMHUHOB.
AMHHBI KaK OPraHUYE€CKHE OCHOBAHMS. PEAKIHU C
BOJIOH, KHCJIOTaMu. Peakiys ropeHusl.

AHWJIMH KakK TPENCTaBUTENb  apPOMAaTUYECKHUX
amuHoB. Ctpoenue anwinHa. [IpuduHBl OCNa0IeHHS

OCHOBHBIX CBOMCTB aHUJIMHA B CpaBHCHUHU C aMHUHaAMU

B [I03HAaBATEJLHOH cdepe:

AHANU3UPOBAMs COCTaB, CTPOEHUE U
CBOICTBA a30TCOAEPIKALINX

OpPTaHHUYCCKUX BCIICCTB. dAMUHOB,
AMHWHOKHUCJIOT, OeIKOB U HYKJIEMHOBBIX
KHCJIOT, IPUMEHSAA TOJIOKECHUSA TECOPHUU

XUMHUYCCKOro CTPOCHHUA OPraHNYCCKUX

COEAMHEHUI AM. bytneposa,
HA3bl6ANMbL NnpeacibHbIC u
apoMaTHiecKue aAMUHBI,

45
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MpeneNbHOro psiga. XUMHYECKHE CBONCTBA AHUJIMHA!
B3aMMOJCHCTBUE C KHUCJIOTaMu, OPOMHOH BOJIOM,
OKHCJICHUE.

ITonydyeHne aMUHOB alKUIMPOBAHUEM aMMHaka U
BOCCTAHOBJIEHHEM HUTPOIPOU3BOJHBIX YIJIEBOAOPOIOB.
Peaxuus 3uHUHA. IIpumenenue aMHUHOB B
bapmaneBTHUECKOW MPOMBIIUICHHOCTH. AHUMUH  KAK
coipve O/l NPOU3BOOCMBA  AHUNUHOBBIX KPACUMENET.
Cunmesuoi Ha OCHOGe AHUIUHA.

AmMuHOKHCTOTHI 1 Oenku. CocTaB U HOMEHKJIATypa.
CtpoeHue  aMUHOKHCIOT. [ OoMojormdyeckuii  psig
NPEAENbHBIX AMUHOKHUCIOT. HM30Mepust npeoenvnvix
amunoxuciom. Dusndeckue CBOHCTBA MPEAENbHBIX
AMHUHOKHCIIOT. AMHHOKHCJIOTBI Kak  aM(poTepHbIe
opranuueckue  coeguHeHus.  CuHTE3  MENTUIOB.
Ilentunnas cBsA3b.

buonorndeckoe 3HaueHne o-aMUHOKUCIIOT. ObnacTu
IIPUMEHEHUs aMHUHOKHCIOT. benku kak npupojHbIe
ouonomumepsl. CoctaB u crpoeHue OenkoB. JcHognbie
amMunokuciomst, oopasyowue Oenky. XUMHYECKUE
CBOICTBa OemnKOB: TUIPOJIN3, JeHaTypauus,
KadeCTBEHHbIE  (LIBETHBIE) peakIud Ha  OenKu.
IIpeBpamenuss  OeakoB MUK B OpraHU3ME.
Bbuonorndeckue ¢yHkiuu OenkoB. /Jlocmuoicenus 6
U3yYeHUU CMpOeHUs U CUHMe3A OENKO8.

ITP Ne8 HMccnenoBanue CBOWCTB O€KOB.

Aszomcooepoicaiyue 2emepoyuriIuiecKue
coeounenus. Iluppon u nupuoun: snexmponHoe
CMpOeHUe, apOMAMUYECKUTl XapaKmep, paziuyue 6

AMHWHOKMUCJIOTBI, XapaKTCPHBIC IPU3HAKN

a30TCONEPIKAIINX OpPraHUYEeCKHUX
BELIECTB, COCHIAG/IANb MOJIEKYJISIPHBIE
51 CTPYKTYPHBIE bopmyIsl
a30TCONEPIKAIINX OpPraHUYEeCKHUX

BEIECTB KaK HOCUTENEH HH(pOpMATU O
CTPOCHHM BEILIECTBA, €ro CBONCTBAX H
MPUHAAJIEKHOCTH K  ONpPENEIEHHOMY
KJIACCY  COCAUHEHUN,  COCMABasnb
XUMHYECKUE (POPMYJIBI TOMOJIOTOB U
U30MEPOB; Xapakmepus306ams
dusnyeckne U XUMHUECKHE CBOMCTBA
a30TCOAEPIKALINX
BELIECTB,; MIPUBOAUTD MPUMEPHI

OpraHUYEeCKUX

XUMHUYECKUX PEeaKLHi, PacKpPbIBAIOIINX
XapaKkTepHble XHMHYECKHE CBOWCTBA
OpPraHMYEeCKHX BEIIECTB  M3yUYCHHBIX
KJIACCOB C LIENBI0 UX HACHTU(DHUKALNH U
oOBsicHeHUs1 00JacTH  NPUMEHEHUS,
onpeoesims MEXAaHU3M PEaKLHH;

yCTaHABJIHBATh 3aBHCUMOCTD
PEaKIMOHHON CrocoOHOCTH
KHUCJIOPOACOAEPKALIMX ~ OPraHUYECKIX
BELIECTB M HX MPOU3BOOHBIX OT
XapakTepa B3aUMHOI'O BJIMSIHUS aTOMOB
B MOJIEKYJIaX C LEJIbI0 POTHO3UPOBAHMUS
NPOAYKTOB  PEaKLUH; OnUCHIBams
0COOEHHOCTH CTPOCHHUS,

KJacCU(PUKALMIO, BUIABI  HU30MEPHH,
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NposGIeHUU OCHOBHYIX c60licme. Hykneunoguie
Kuciaomsl. cocmas u cmpoenue. Cmpoenue
nyxneomuoos. Cocmas nykneunoguvix kuciom (/{HK,
PHK). Ponv nykneunoguix xuciom 8
JACUZHEOESAMETLHOCU OPLAHUMOB.

KP Ne 4 mo Teme «A3zoTcoaepskaiiue OpraHudecKue
COCIMHEHUS

Hanbojee 3HAYUMBIE NnpeaACTaBUTECIIN
JaHHBIX KJIaCCOB, YCMArAaeiIuednv
FCHETUYCCKYIO CBA3b MCXKAY KilaCcCaMU

OpPTaHHUYECCKUX BEIIECCTB JJIA
00OCHOBaHUS NPUHLHITHATBHON
BO3MOXXHOCTH MOJIYyYCHUSA

OPTaHUYECKUX COENUHEHHH 3aJaHHOTO
cocTaBa U CTPOCHHS;, HOOOUpams
peareHThl, VYCIOBUSI U  OINpPEneNsThb
NPOAYKTBl ~ PEAKIHH, IO3BOJISIOLINX
peann30BaTh nadopaTopHble u
NPOMBIIIJICHHbIE CIIOCOOBI TTONYYEHUS
U HX TMPOU3BOIHBIX, 0OOOCHOBbIGAMb
OMOJIOTUYECKYIO POJIb U MPAKTUIECKOE
HCIIONIB30BAHUE a30TCONEepIKAIINX
OPTaHUYECKHX BEIECTB M UX PEaKLUil B
NPOMBIIIJIEHHOCTH H  OBITY, 61a0ems
npaBuiIaMu 0e30macHoOro odpaiieHus ¢
eIKUMH, TOPIOYUMH W TOKCHYHBIMH
BEIIECTBAMH, CPEACTBAMH  OBITOBOU
XUMHH,  ONUCHIGAMb  TPEBpaLleHHe
OeNIKOB MUIIK B OPraHU3ME.

® B LIEHHOCTHO-OPHEHTAITMOHHOM

chepe: UCRONB306AMb METOABI
HAy4YHOIO NMO3HAHMsS. aHAJIN3, CUHTE3,
MOACITNUPOBAHUEC XUMHUYCCKUX
MIPOLIECCOB U SIBJICHUN — MIPU PELIECHUH
yueOHO-UCCIIEeOBATENBCKIX 3a/1a4 T10
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U3yUYEHHIO CBOJCTB, croco0oB
MOy YEeHUS u pacrio3HaBaHUs
OpPraHHYEeCKUX BEIIIECTB,
UHMeEPNpeMUpo6ams  OdHHbIE O
cocmase U CMIPOEHUU  Gelecms,
HOyYeHHbIE C HOMOUILIO COBPEMEHHBIX
Qusurxo-xumuueckux Memooos.
e B TPyIOBOH chepe:

CaMOCMOAMENbHO — NIAHUPOBAMb U

GBINOJIHAMb XUMUYECKHUN SKCIEPHUMEHT
0 PpACMO3HABAHUIO U  MOJYYEHHIO
OpPTaHUYCCKUX BEILICCTB, OTHOCAIIUXCA K
pa3JIMuHbBIM  KJaCCaM COGHHHGHHﬁ, B
COOTBETCTBHHU Cc npaBujiaMnu u
npueMamMu  Oe3zomacHOi  paboTel €
XUMHWYCCKUMU BCIICCTBAMU u
n1ab0paTOPHBIM O0OPYIOBAHUEM,
HpoBOOUMs  pacuyemsi Ha  OCHOBE
XUMHYECKUX (OpMyNT W ypaBHEHHH
peakLmii. HaXOXXAEHUE MOJIEKYJIIPHON
(opMyJibl OPraHMYECKOTr'0 BELIECTBA 110
€ro INUIOTHOCTH W MAaCCOBBIM JOJISIM
JJIEMECHTOB, BXOAAINUX B €0 COCTaB, UJIH
IO IIPOAYKTaM CrOPaHUs,
ocyujecmensims  HOUCK ~ XUMHYECKOI
uH(pOPMALTUU o Ha3BaHUsIM,
ueHTHHUKAaTOpam, CTPYKTYPHBIM
(dbopMysiaM BEIIEeCTB.
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Bricokomoneky
JISIpHBIE
COEIUHEHUSI.
ITonumeper.
(9 vacos)

Bricokomosiekynsipabie  coenuHeHus. (OCHOBHBIC
MIOHSITUSI BBICOKOMOJIEKYJISIPHBIX COSTUHEHUI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHD MOJTUMEPH3AITHH.
Knaccupukanmst mnonumepoB. OCHOBHBIE  CHIOCOOBI
MOJTyYeHUST BBICOKOMOJIEKYJISIPHBIX COETUHEHUIT:
peakuuu  TOJUMEpPU3alMh W TOJUKOHICHCAIUH.
CTpoeHue u CTPYKTypa MOJTUMEPOB.

3aBUCUMOCTb CBOICTB TMOJIMMEPOB OT CTPOCHUS
MOJIeKyJl. TepMOIUIacTUYHBIE U TEPMOPEAKTUBHBIC
nonuMepsbl.  [IpoBonsiue OpraHuYecKue TMOJHUMEpHI.
Kommno3utHblie

MaTepUAJIbL. IlepcnexTussl

HCIIOJIb30BaHUS KOMIIO3UTHBIX MaTepUaJIOB.
Knaccugukanmsi BOJOKOH.

Cunrerndeckne  BosiokHa.  [lommadupueie u
MOJMAMUJIHBIE BOJIOKHA, WX CTPOEHHE, CBOMCTBA.
IIpakTuueckoe HCIIOJIb30BaHNE BOJIOKOH.
CuHTeTHYECKHE TUIGHKH. W3O0JIALMS ISl MPOBOJIOB,
MeMOpaHbI JJIsi OMPECHEHHs] BOMBI, 3AIIUTHBIC TUIEHKH
IUTS aB-TOMOOWJIEH, TJIACTBIPH, XUPYPTUIECKUE MOBSI3KH.
HoBble TexHONOrUU NanbHENIIEr0 COBEPLIEHCTBOBAHUSA
MOJIMMEPHBIX Ma-TEPHUAJIOB.

I1.P. Ne 9 Pacno3HaBaHME MIaCTMAcC M BOJIOKOH.

II.P.Nel0 Pemenue >kCIepUMEHTANIBHBIX 3aAad Ha
pacro3HaBaHUE OPTaHUYECKUX BELIECTB.

Hrorosas KOHTpoNbHass  pabora 3a  Kypc

OPraHUYe€CKON XUMUH.

o Jlasams  onpedenenue  TIOHSATHSIM

XUMUU BBICOKOMOJIEKYJISIPHBIX
COENMHEHUN. MOHOMEp, TMOJUMED,

CTPYKTYpPHOE 3BEHO, CTENEHD
MOJUMEPU3ALIUH, cpeaHss
MOJIEKYJIIPHAsT Macca, JIMHEIHAasA,

pa3BeTBJIEHHAas U MPOCTPAHCTBEHHAs
CTPYKTYpa TMOJHUMEPOB; OHUCHIBANTb
OCHOBHbIE METOIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COSAMHEHHN —
NOJMMEPU3aLHs U TOJTUKOHCHCALIHS,
3a6UCUMOCMb CBOWCTB MOJHUMEPOB OT
CTPOEHHS, cocmaesime
MOJIEKYJIIPHbIE U CTPYKTYpHbBIE
bopMyJbl
xapaxmepuzoeams — pusnueckue U

HOJUMEPOB;

XHMHYECKHE CBOWCTBA IMOJUMEPOB,
NPUBOANUTH TPHMEPBl XUMHUYECKUX
peakuum, PaCKpBIBAIOLIUX
XapaKTEepHblE XUMHUYECKHE CBOHCTBA
OPTaHWYECKUX BELIECTB H3YYEHHBIX
KJIACCOB C LIEJIbIO UX HAECHTH(PHUKAINU
U OOBsCHEHHs OOJNIACTH NMPUMEHEHHS,
B LICHHOCTHO-OPHEHTAIIMOHHON cdepe:

UCNONB306aMb ~ METONBl  HAYYHOTO
TO3HAHUS aHau3, CHHTE3,
MOJAEIUPOBAHNE XUMHYECKHUX

MIPOLIECCOB U SIBJICHUN — MIPU PELIECHUH
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y‘{e6HO-I/ICCHeHOBaTeHbCKI/IX 3aaad 1o

U3yUYEHHIO CBOJCTB, croco0oB
MOJIYUCHUA u pacno3dHaBaHUA
OpTaHUYCCKUX BCIICCTB,

UHMeEPNpeMUpo6ams  OdHHbIE O
cocmase U CMIPOEHUU  Gelecms,
HOyYeHHbIE C HOMOUILIO COBPEMEHHBIX
Qusurxo-xumuueckux Memooos.

e B TPyIOBOH chepe:
CaMOCMOAMENbHO — NIAHUPOBAMb U

GBINOJIHAMb XUMUYECKHUN SKCIEPUMEHT
0 PacrO3HABAHUIO OpPraHUYEeCKUX
BEIIECTB, OTHOCAIIUXCA K MOJIUMEPAM, B
COOTBETCTBHHU Cc npaBujiaMnu u
npueMamMu  Oe3zomacHoi  paboTel €
XUMHWYCCKUMU BEIIECTBAMU u
J1a00paTOpHBIM 000PYIOBAHHUEM,
ocyujecmensims  NOUCK — XUMHYECKOU
uHpOopMaLuu o Ha3BaHUSIM,
ueHTHHUKaTOpam, CTPYKTYPHBIM
(dbopMyJiaM BEIIECTB.

XUMHUS U KU3HDb

Xumuss B MeaunuwHe. Pa3paboTka  JeKapCTB.
Xumuueckue  ceHcopbl  JlekapctBa,  (epMeEHTHI,
BUTAMHHBI, TOPMOHBI, MUHEpaJbHbIe BOABL. [Ipobnemsl,
CBs3aHHbIE C TPUMEHEHUEM JIEKapCTBEHHBbIX Ipernapa-
TOB.

Onucvieams TpoOIEMBI, CBA3aHHBIE C
NPUMEHEHHUEM JIEKapCTBEHHBIX
npernapartos; mpobyiemel Oe30MmacHOro
UCTIOJIB30BAHUS BEIECTB M XMMUYECKHX
peakuMii B  COBPEMEHHOH  JKU3HY,
TOKCHYHBIE, TOPIOYHE M  B3PBIBO-

11
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Xumust 1 310poBbe. Bpennble npuBbUKN U (HaKTOPBHI,
paspymiaromue 310poBbe (KypeHme, yrnorpebiieHue
AJIKOTOJISI, HAPKOMAHHSA).

Pammonanbaoe mutanue. [ummesbie no6aBku. OCHOBBI
HUIIEBOH XUMUH.

ITP Nell OchoBbl numesoit xumuu. HMccrnenoBanue
MUIIEBBIX T00ABOK.

XuMus B NOBCEAHEBHOM KU3HU. MOKOIINE U YUCTALLNE
cpeactsa. Penennentsl, uHcekTHUUAb. IIpaBuna
Oe3omacHOH paboOTBl C  €NKUMH, TOPIOYUMH U
TOKCUYHBIMH  BEINECTBAMH, CPEICTBAMH  OBITOBOM
XHUMUH.

CpencTBa TMYHON MMTHEHBI 1 KOCMETHUKH.

IIP Ne 12. Xumust KOCMETUUECKUX CPEACTB.

XUMHUSL U CENIbCKOE XO3AMCTBO. MUHEpalbHbBIE H
opranuueckue ynoopenus. CpeacTsa 3aiuThl pACTEHUH.

XumMusg ®  3KoJorus. XUMHUYECKOE 3arps3HEHUE
OKpy’Karole cpeapl W ero mnociencreus. OxpaHa
rugpocdepsrl, mouBbl, aTMochepsl, Gopbl U GayHbl OT
XUMHUYECKOTO 3arpsi3HEHUS.

OTacCHBIE BEILECTBA, MOIOIIHME U
YHUCTSILIHE cpencraa, paBHIIa
OezomacHOll paboOTBI CO CpeacTBaMu
OBITOBOH XHUMHH. CAMOCMOAMENbHO

HIARUPpO6ANTL u 6bINOJIHAMb
XUMHUYECKUH SKCIIEPUMEHT 1o
pacno3dHaBaHUIO OpTaHUYCCKUX

BEIIECCTB, OTHOCAIIUXCA K MOJIUMEPAM, B
COOTBETCTBHHU C npaBujiaMun u
npueMamMu  Oe3zomacHoi  paboTel €
XUMHUYCCKUMU BELIECTBAMU u

71a00paTOpHBIM 000PYIOBAHHUEM,

KpUmuyecku OYeHuBaAms u
UHTEPIPETUPOBATD XUMHYECKYIO
WH(POPMALIHIO, COIepIKAIIyICsT B
COOOIIEHUSIX CpeacTB MacCOBOMH

uHpopmauuy, pecypcax HHrepHera,
HAYYHO-TIOMYJIAPHBIX CTaThIX C TOYKH
3peHust €CTeCTBEHHO-HAY4YHON
KOPPEKTHOCTH B IIENISIX  BBIIBJICHUS
OomMOOUYHBIX CYXNEeHUH U (HopMupoBa
HUS cOOCTBEHHOM TTO3UIINH,
npeocmasnsims MyTH pelueHus
rJ00abHBIX MPOOJIEM, CTOSLINX MEpen
YeJOBEYECTBOM, M  NEePCHEKTHBHBIX
HANpaBJICHUN Pa3BUTUS XHUMHYECKHX
TEXHOJIOTHH, B TOM YHCJI€ TE€XHOJOTHH
COBPEMEHHBIX MAaTE€PHUAJIOB C Pa3IMYHON
(YHKIMOHATBHOCTBIO,
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BO306HOBJ'I$I€MBIX HCTOYHUKOB CbIpbA,
nepepaboTKu u YTHIA3ALAH

MPOMBIINIJICHHBIX U OBITOBBIX OTXOA0B.

HTrorosoe noBropeHue.

Bcero

170

149

15
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