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®denepanbHas pabodas mporpaMma mo yueOHoMy npeameTy «Xumush (YriryOonEéHHbIA ypOBEHb)
(mpenMetHas 00macTh « EcTeCTBEeHHO-HAYUYHBIE TIPEIMETHI») (ajiee COOTBETCTBEHHO —
porpaMMa Mo XUMHH, XUMUsI) BKIIFOUAET MOSCHUTENBHYIO 3alUCKY, COJepKaHNEe 00yUeHHUS,
IIAaHUPYEMBIC PE3YJIBTATBI OCBOCHUS MPOrpaMMBI 110 XUMHWH, TEMATHYCCKOC TINIAaHUPOBAHUC.

MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMUHU Ha ypOBHE CpeAHEro o0IIero oopa3oBaHus pazpadoTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®eneparny», TpeOOBaHUH K pe3ysibTaTaM 0CBOCHMS (hefepalibHON 00pa3oBaTeIbHON
nporpaMMmel cpeanero oouero oopazoanusi(P@OIl COO), npencrabieHHbIX B DeepaibHOM
rocyJJapcTBEHHOM obOpa3zoBarenbHOM crannapre COO, ¢ yuérom Konnenuuu npenojaBanus
y4eOHoro npeameTa « XuMus» B 00pa3oBaTeIbHBIX opranu3arusax Poccuiickoit @enepanuu,
peanu3yonurx OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMBbl, U OCHOBHBIX MOJ0kKeHUH «CTparerun
pa3Butus Bocnutanus B Poccuiickoit @eneparnuu Ha nepuon a0 2025 roga» (Pacnopsbkenue
[TpaButensctBa P® ot 29.05. 2015 Ne 996 - p.).

X¥MHUS HA YPOBHE yTIyOIEHHOIO U3yUYEHHUsl 3aHUMaEeT BaXKHOE MECTO B CUCTEME
€CTEeCTBEHHO-Hay4HOro oOpa3oBanus yvamuxcs 10—11 knaccos. M3yuenue npeamera,
peasinzyemMoe B yCIoBUsAX U epeHIIpoBaHHOT0, MPO(UILHOTO 00yUYeHHUS, TPU3BAHO
obecnieunTh 00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO MOATOTOBKY BBIITYCKHUKOB IIKOJIBI,
HEOOXOUMYIO JUIS aJlanTalliy UX K OBICTPO MEHSIIOIIUMCS YCIIOBUSAM KM3HH B COLTUYME, a
TaKXke Ui IPOI0JDKeHUs: 00yUeHHS B OpraHU3alUsIX NIpodecCHOHAIBHOT0 00pa3oBaHus, B
KOTOPBIX XUMHUS SBIISIETCS OJJHOW M3 MPUOPUTETHBIX JUCIUILINH.

B nmporpamme o XuMuu Ha3HaYeHUE TpeaAMeTa « XUMHS» TOJIydaeT MoApOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBOIOMararmumMy nojoxenuamu ®I'OC COO o
B3aUMOOOYCIIOBIEHHOCTH 11|, COAep KaHus, pe3yIbTaToB 00y4YeHUsI U TPeOOBAHUHN K YPOBHIO
MOJITOTOBKU BBITYCKHUKOB. CBH/IETEIHCTBOM TOMY SIBJISIFOTCS CJIEAYIOIINE BHIMOIHIEMbIE
IPOTrpaMMoii o XUMHUH (HyHKIHUU:

O MH(}OPMaLIMOHHO-METOIUUECKasl, peajin3alns KOTOpoil oOecrieunBaeT NoayyeHe
NPEJCTaBJICHHUS O LENAX, COJIEPKaHUHU, O0IIeH cTpaTeruu o0yueHHs, BOCIIUTAHUS U PA3BUTHS
oOyuJaroluxcs CpeiCTBaMu MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;
O OpraHM3alMOHHO-IUIaHUPYIOLIasl, KOTOpas MPelyCMaTpuBaeT ONPEAEICHHE:
MIPUHIIUIIOB CTPYKTYPUPOBAHHUS U TIOCIIEI0BATEIILHOCTH U3yUeHHs YUeOHOTO MaTepuana,
KOJINYECTBEHHBIX U KQUECTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXO0/I0B K (POPMUPOBAHUIO
COJIepKaTeIbHON OCHOBBI KOHTPOJISI U OLIEHKH 00pa30BaTeIbHBIX TOCTHKEHUN 00yUarouxcs B
paMKax UTOTOBOM aTTeCTalllu B pOPME €AMHOTO FOCYJapCTBEHHOTO 3K3aMEHa 10 XUMUH.
®enepanbHas padouas mporpamma | Xumus. 10-11 knaccsl (yriryOnEHHBIN ypOBEHb)
[Iporpamma mist yriryOaEHHOTO U3YUYEHUS! XUMUH:
O yCTaHaBJIMBAaeT UHBAPUAHTHOE MPEIMETHOE Co/iepKaHKe, 00s3aTeIbHOE IS
U3yUYeHHs B paMKax OTAEIbHBIX MPOoQuUIIeH, pelycMaTpUBaeT paclpeielieHue 1
CTPYKTYpUPOBAHHUE €T0 MO KilaccaMm, OCHOBHBIM COJIepKaTeNIbHBIM JIMHUSAM/pa3jienaM Kypca;
O JTaéT IpUMEpPHOE pacipeesieHe yueOHOTo BpeMeHH, PEKOMEHIyEeMOT0 [T U3yUCHHS
OTJENIbHBIX TEM;
O npeJularaeT NpUMEpHYIO MOCIe10BaTeIbHOCTh U3YUEHHUs Y4eOHOro MaTepHaa ¢
y4€TOM JIOTUKH ITOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEIMETHBIX CBSA3EH;
O a€T METOINYECKYI0 MHTEPIPETALUIO LIENEeN U 3a]jad U3y4YEeHHUs NIPpEIMETa Ha
yriy0aEHHOM YpOBHE ¢ yUETOM COBPEMEHHBIX IPHOPUTETOB B CUCTEME CPEIHET0 OOIIET0
00pa3zoBaHMsl, COACPKATEIBHON XapaKTEPUCTHKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPETHETO 00IIeT0 00pa3oBaHus (JTMIHOCTHBIX,
METaINpeIMETHBIX, PEMETHBIX ), a TAK)KE C Y4ETOM OCHOBHBIX BUJIOB yUeOHO-IT03HABATEIBHBIX
JEHUCTBUN 00YyYaromEerocs Mo OCBOCHUIO COICPKAHUS MPEAMETA.



ITo Bcem Ha3BaHHBIM NO3ULMM B IPOrpaMMe 110 XMUMHUHU IPEyCMOTPEHA
MIPEEeMCTBEHHOCTh C 00y4eHHEM XUMHH Ha YPOBHE OCHOBHOIO 00111ero o0pa3oBaHus. 3a
npejenamMy yCTaHOBJICHHOM MporpaMMoi 0 XUMUH 00s3aTenbHON (MHBapUaHTHOM)
cocTaBJIsoOUIel copepkaHust yaeOHOro npeamera « XUMHsD 0CTa&Tcsi BO3MOKHOCTh BbIOOpa €ro
BapUaTUBHOMN COCTAaBIIAIOLIEH, KOTOpask JOJKHA ONPEENATHCA B COOTBETCTBUU C HAIIPaBICHUEM
KOHKPETHOTO Mpoduis o0yueHus.

B cootBercTBUM ¢ KOHUENTYanpHbIMU nosioxkeHUAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOT0 U yriTyOJaEHHOTO ypoBHEH B crucTeMe AU PepeHInpOBaHHOTO 00yUeHHs Ha
YPOBHE CpeHEro o0I11ero o0pa3oBaHusl XUMHS Ha YPOBHE YIITyOJIEHHOTO U3yUYeHUs HApaBJIeH
Ha pean3aliio IPEeMCTBEHHOCTH € MOCEAYIOIIUM 3TAIlOM MMOTYYEHHS] XUMHUYECKOTO
00pa3oBaHMs B paMKax M3y4YeHHUs CHICIUAIbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX
JTUCITUTUIMH B By3aX U OpraHU3alUsIX CPeAHETo MPodecCHOHaTbHOTO 00pa3oBaHMsl.

B aT011 cBA3M n3yueHue npeamera « XUMHs» OpUEHTUPOBAHO NPEUMYIIIECTBEHHO Ha
paciiipeHue U yriyOseHne TeOpeTUYeCcKoi 1 MPaKTUYeCKON MOATOTOBKU 00y4aroImuXxcs,
BBIOPABIINX OMpeeNEHHBINA MPOPUIIb 00YUEeHHUs, B TOM YHCIIE ¢ IEPCIEKTUBOM MOCIIEAYIOLIETO
MOJTyYEHUsI XMMUYECKOTO 00pa30BaHUs B OpraHU3alusaX NpoQeccuoHalbHOTO 00pa30BaHMUs.
Hapsny c atum, B cBete TpeboBanuii ®I'OC COO K miaHUpyeMbIM pe3yIbTaTaM OCBOCHUS
benepaibHON 00pa30BaTEIILHON MTPOTPaAMMBI CPETHETO 00IIIEeTO 00pa30BaHUS U3yUEHUE
npeaMeTa « XMMHUs» OPUEHTHPOBAHO TAK)XKE HA PEIIEHUE 3a/1a4 BOCIIMUTAHUSA U COLUAIBHOTO
pa3Butus oOydaromuxcs, Ha (GOpMHUPOBAHNUE Y HUX OOIIEHHTEIIEKTylIbHbIX YMEHUN, YMEHUN
panroHaIM3aMy yueOHOro TpyAa U 0000IEHHBIX CIOCOOOB EATETLHOCTH, UMEIOINX
MEXIUCUUIUTMHAPHBIN, HAATIpeAMETHBIN xapakTep. DenepanpHas pabouast mporpamma | Xumusl.
10-11 xmaccel (yriyOnaéHHBIN ypOBEHb)

CocraBnsiolmuMu mpeaMeTa « XMMUs» Ha YPOBHE YIITyOJIEHHOTO U3YUYEHUS SIBIISIFOTCS
yriyonéunble Kypebl — «Oprannyeckast Xumus» 1 «OO011as U Heopranuueckas xumus». [Ipu
OTIpeIeNICHUH MOAX0/10B K 0TOOPY M CTPYKTYPHOM OpraHU3allMK COEP KaHUS ITUX KypCOB B
IporpaMMe o XMMUH 3a OCHOBY NMpHHATHI ojoxkeHus @PI'OC COO o paznuuusx 6a30Boro u
yrayO0aEHHOTO ypOBHEH U3yUeHUs MpeaMETa.

OcHoBy conepxaHus KypcoB «Opranndeckas xuMmus» 1 «O01as 1 HeopraHuueckas
XUMHSD» COCTaBIISIET COBOKYITHOCTh IPEIMETHBIX 3HAHUHM U YMEHH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO U3y4EHHUS MIpeIMeTa. JTa CUCTEMA 3HAHUH MOJIY4YaeT ONPEAEIEHHOE TEOPETUYECKOE
JIOTIOJIHEHUE, TTO3BOJISIONIEe OCO3HAHHO OCBOUTH CYHIECTBEHHO OOIBIINN 00BEM
(bakTOJIOrMYECKOro MaTepHasa.

Tak, Ha yrimyOaEHHOM ypOBHE U3yUYeHHS IpeaMeTa obecreyeHa BO3MOKHOCTh
3HAYUTEJILHOTO YBEJIIMYEHUS 00bEMa 3HAHUN O XMMUYECKUX 3JIEMEHTaX M CBOMCTBAX UX
COEIMHEHHI Ha OCHOBE PACIIUPEHUS U YIITyOJIeHUs! IPEICTABICHUN O CTPOSHUH BEIIECTBA,
XUMHMUYECKOH CBSI3U M 3aKOHOMEPHOCTAX MPOTEKaHUs PEAKLIUN, PACCMaTPUBAEMBIX C TOUKH
3peHUs] XUMUYECKOW KMHETUKH U TEPMOAMHAMUKH. V3yueHne nepuouueckoro 3aKkoHa u
[leprouueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX MPEICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKask CBSI3b OOBSICHSIETCS C
TOYKHU 3pEHUS YDHEPreTHUECKUX U3MEHEHUH Tpu e€ 00pa30BaHUM U Pa3pyIICHUH, a TAKXKE C
TOYKH 3pEHHUsI MEXaHU3MOB €€ oOpa3oBaHus. M3yueHne TUIIOB peaKkluid JOTIONIHIETCS
(bopMHpOBaHUEM MPEICTABICHUH 00 AIEKTPOXUMUYECKUX MPOLIECCaX U ANEKTPOIHU3€E PaciljiaBoB
Y PacTBOPOB BENIECTB. B Kypce opraHn4eckor XMMHH IPU PACCMOTPEHUN PEAKIITMOHHON
CIOCOOHOCTH COETMHEHUH yJienseTcss 0co60e BHUMaHUE BOPOcaM 00 3IIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIHi.

Ocoboe 3HaueHNE UMEET TO, YTO Ha COJIEP’KAaHHE KYyPCOB XUMHH YIITyOJIEHHOTO YPOBHS
M3YYEHHUS JUIsl KJIacCOB OIpeieIéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0011el cucreMe NpeAMETHBIX 3HaHUI) OKa3bIBAIOT BIMSAHUE CMEXKHbIC
npenMeTsl. Tak, Hampumep, B CoJIep:KaHnuU peaMeTa JIIs KIIacCOB XMMUKO-(HU3MUECKOTO
npoduiis 60bII0e 3HaUeHHE OYyT MIMETh 3JIEMEHThI y4eOHOro MaTeprasa Mo o0Ieil XUuMHH.
[Ipu u3yyeHuu npeaMera B JaHHOM CIIydae aKLIEHT OyZeT c/eslaH Ha OOIIHOCTh METO/I0B



MO3HAHUS, OOITHOCTh 3aKOHOB M TEOPHI B XUMUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAst TEOPHUS
(MonekynspHast TeOpHsi B (PU3HKE), 3aKOHBI COXPAHEHHSI MACChl M SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, HJIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEILECTB U APYTOE.

B T0 ke BpeMs B coJiepKaHNU TpeMeTa TSl KITACCOB XUMHUKO-OMOJIOTHYECKOTO
npoduiis 60NBLINIA yIeNbHBIN Bec OyIeT UMeTh OpraHuyeckas Xumus. B aTom ciydae
MIPEIOCTABIIAETCS BO3MOXKHOCTD 7151 00siee 00CTOSITETbHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3alMM KJIETKH Kak OMOJIOTHUECKON CUCTEMBI, B COCTaB KOTOPOH BXOJAT, K IPUMEPY,
TaKWe CTPYKTYpHBIC KOMITOHEHTBI, KaK JIMITU/IbI, OCITKH, YTIIEBOIbI, HYKJICHHOBBIC KUCIIOTHI H
apyrue. [Ipu 5ToM 3HaHUS O cocTaBe M CBOMCTBAX MPEICTaBUTENEH OCHOBHBIX KIacCOB
OpPTaHUYECKUX BEIIECTB CITy>KaT OCHOBOM JUIS U3yUEHHsSI CYITHOCTH MPOIECCOB (POTOCHHTE3A,
npIxaHus, numeBapenus. Genepanphas padoyas nporpamma | Xumus. 10-11 kinaccel
(yriryOnéHHbIN ypOBEHb)

B rutane ¢popmupoBaHusi OCHOB HAYYHOTO MUPOBO33PEHHUS, OCBOCHHUS O0IIEHAYYHBIX
METOIOB TIO3HAHUS | OTIBITA MPAKTUIECKOTO IIPUMEHEHUS HAYYHBIX 3HAHUN U3yYeHHE TIpeMeTa
«XuMUs» Ha yTiayOJIEHHOM YPOBHE OCHOBAHO HA MEKIPEAMETHBIX CBS3SIX C YUEOHBIMHU
npeMeTaMu, BXOSIIMMH B COCTaB MPEMETHBIX obnacteil « EcTrecTBeHHO-HAaydHBIC TIPEAMETHD»,
«MatemaTuka 1 uHpopMaTuka» 1 «Pycckuil sS3bIK U IUTEpaTypay.

[Tpu n3yueHnn yueOHOTO MpenmeTa « XUMUsH Ha YriyOJIEHHOM YpOBHE TaKkKe, KaK Ha
YpOBHE OCHOBHOTO U CPEIHETO 00I1Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueit
MIEPBOCTETICHHON 3HAYUMOCTH SIBIIsIeTCS (DOPMUPOBAHHE OCHOB HayKH XUMHH Kak 00JacTh
COBPEMEHHOTO €CTECTBO3HAHUS, PAKTHUECKOM JesITeIbHOCTH YeJIOBEKA U OJJHOTO U3
KOMITOHEHTOB MUPOBO KYJIBTYPHI.

Pemienue 3Toii 3a1aun Ha yriyOJIEHHOM ypOBHE W3yYEHUS MpeMeTa Mpenosaraet
peanu3anuio Takux Meyei, Kak:

(dbopMHpoBaHue NMpeCTaBIeHUH: 0[] MaTepHaTbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTX U
MO3HABAEMOCTH SIBJICHUI MPHUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBCHHBIX HAaYK U €€
BeyIIel posid B 00eCTIeYeHN YCTOMYHMBOTO pa3BUTHSI YEJIOBEUECTBA: B PEIICHUH poOeM
HKOJIOTHYECKOM, JHEPTETHUECKON U MUIIEBON 0€301aCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3aHUU
HOBBIX MaTE€pPHAaJIOB, HOBBIX UICTOUHUKOB SHEPTHH, B 00ECIIEUCHNHN PAIIIOHAIEHOTO
MIPUPOIOTIONB30BAHMS, B POPMHUPOBAHUN MUPOBO33PECHHUS U OOIIEH KyIbTyphI YEIIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON CpeEIe;

0 OCBOCHHE CHCTEMBI 3HAHH, JIKAIIUX B OCHOBE XMMHUYIECKON COCTABIISIONICH
€CTECTBEHHO-HAyYHOU KapTUHBI MUpa: (yHIAMEHTAIBHBIX MOHITUH, 3aKOHOB M TEOPUI XHUMUH,
COBPEMEHHBIX MPEJICTABICHUA O CTPOSHUH BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM, HOHHO-
MOJICKYJIIPHOM, HAIMOJICKYJIIPHOM, O TEPMOIMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKHUX PEAKIHiA, 0 XHMUYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX
cucremMax, 00 0OUIMX HayYHBIX MPUHIMIIAX XUMUYECKOTO IIPOU3BO/ICTBA;

O dbopMupoBaHUE y 00yHarOIIMXCsl OCO3HAHHOTO MOHUMAaHMs BOCTpeOOBaHHOCTH
CHCTEMHBIX XMMUYECKUX 3HAHUN JJIs1 O0BSICHEHHS KITIOUEBBIX UAEH U MPOOJieM COBpEeMEHHON
XHMUH, U OOBSICHEHUS ¥ IPOTHO3UPOBAHHS SBJICHUH, IMEIONINX €CTECTBEHHO-HAYYHYIO
NPUPOY; TPAMOTHOT'O PEeIIeHUs MPoOJIeM, CBSI3aHHbBIX C XUMHEH, MPOTHO3UPOBAHUS, aHAIIN3a U
OLIEHKH C MO3UINI 3KOJOTHYECKON O€30MMacHOCTH MOCIIEACTBUI OBITOBOM M MPOU3BOJICTBEHHOM
JeSITeTbHOCTH YeJIOBEKa, CBI3aHHON C XMMUYECKUM MTPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

0 yri1yOJieHHe IpeCTaBICHUI O HAyYHbIX METO/IaX MMO3HAHUS, HEOOXOIUMBIX ISt
nproOpeTeHNs] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB M O0BSICHEHUS! XUMUUECKUX SIBJICHUH,
MMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKON JEATEIEHOCTH M ITOBCETHEBHOM JKU3HU.



B nutane peanuzaiuu nepBoouepeIHbIX BOCIUTATEIbHBIX U PA3BUBAIOLINX (PYHKIUH
L[EJIOCTHON CUCTEMBI CPETHET0 OOIIer0 00pa30BaHus IPU U3YUEHHUHU MPeIMEeTa « XUMHUSDY
®enepanbHas padoyas nmporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

Ha yriayOaéHHOM YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TAKUE TSI U 3a7a9d, KaK:

0 BOCIUTaHHE yOEXKIEHHOCTH B TO3HABAEMOCTH SIBIICHUI NMPHUPOJIbI, YBAXKECHUS K
MpoIiecCy TBOPYECTBA B OOJIACTH TEOPETUICCKUX M MPUKIIAJHBIX UCCICTIOBAHUN B XUMUH,
(bopMHpOBaHNE MUPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH;

O pa3BUTHE MOTHUBALIUU K OOYYEHUIO U [TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHUS O0IIEYETIOBEYECKIX [IEHHOCTEH;
l Pa3BUTHUC MMO3HABATCIIbHBIX NHTCPCCOB, HHTCIIJICKTYAJIBHBIX U TBOPUCCKUX

CHOoCcOOHOCTEH 00yJaromuxcs, JOPMUPOBAHUE Y HUX CO3HATENLHOTO OTHOIICHUS K
caM000pa30BaHUIO M HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO yCTICIITHON
npodeccHoHaNbHOM U OOIIECTBEHHON AESITETFHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pase KU3HH;

0 (hopMUpOBaHNE YMEHHI U HABBIKOB PA3yMHOTO MPUPOAONONB30BaAHUS, PAa3BUTHE
9KOJIOTUYECKOHN KYJIbTYPhI, MPUOOPETEHNE OMBITA OOIIECTBEHHO-TIOIE3HON IKOJIOTHIECKOM
JeSITeNLHOCTH.

Oo0111ee 4ncIo 9acoB, PeKOMEHOBAHHBIX JUIS U3YYeHHS Kypca Ha yriayOneHHoM ypoBHe B 10
Kiacce — 68 gacoB (2 "aca B HEJIETIO).

COJAEPKAHUE OBYYEHUA1
1 Kypcugom B JTaHHOM TEKCTE BbIJEJIEHBI AJIEMEHTHI COIepKaHUsI y4eOHOro MaTepHara,
KOTOpBIE N3Y4aIOTCSI B 03HAKOMUTENIBHOM IUIAHE U HE BKJIFOYAIOTCS B COCTAB MPEAMETHBIX
pesysbratoB ocBoeHus OOIT COO.
10 KJIACC
TeopeTnyeckne 0CHOBbI OPraHUYeCKO XMMHH

[Ipeamer u 3HaUEHNE OPraHUYECKON XUMHH, TIPEACTABICHUE O MHOT000pa3un
OpraHMYECKUX COCTUHECHUI.

DJEKTPOHHOE CTPOCHUE aTOMa YTIIepoia: OCHOBHOE U BO30YKAEHHOE COCTOSHUSI.
BanenTHble BO3MOKHOCTH aToMa yriepoaa. XUMUYecKasi CBSI3b B OpraHUUECKUX COCTUHEHUSIX.
Tumnel ruGpuaU3aM AaTOMHBIX OpOUTajel yriaepoaa. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHON
cBs13U (OOMEHHBIN U JOHOPHO-AaKIENITOPHBIH). THIBI IepeKphIBaHHS aTOMHBIX OpOUTael, 6- U
n-cBsi3u. OiuHapHas, [BOMHAs U TpoitHas cBs3b. CriocoObl pa3pbiBa CBs3ei B MOJIEKyJIax
opraHu4eckux BemniecTB. [loHsTHE 0 CBOOOTHOM paauKaie, Hykjieodusie u eKTpodue.

Teopus cTrpoeHns opraHuueckux coequHennii A.M. bytinepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYJI. 3HaUeHHE TEOPUHU CTPOCHHSI OPraHUUECKUX COCTMHEHUI.
MosekymsipHble ¥ CTPYKTYpHBIE popMyiibl. CTpyKTypHBIE (JOPMYIIBI pa3IMYHBIX BUOB:
pa3BEpHyTas, COKpaleéHHas, ckeneTHas. Mzomepus. Bunbl nzomepun: CTpykrypHas,
MPOCTPaHCTBEHHAs. DJIEKTPOHHBIE F(PEKTH B MOJIEKYIaX OPraHMYECKUX COCIMHEHUM
(MHTyKTUBHBIA U Me30MepHBIN 3 PexTsl).

[IpencraBnenue o knaccuUKaluy OpraHMuecKux BemiecTs. [loHsTre 0
¢dbyukumronansHOM rpynme. ['omonorus. ['omonornueckue psaapl. CuctemaTudecKas
HOMeHKJIaTypa oprannueckux coequaenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
IIPEACTABUTEIICH.

OcobeHHocTH U Kiaccu(UKanus opraHuueckux peakiuid. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMHUU.

JKCIepUMEHTAIbHbIC MeTObl H3Yy4YeHHs BelleCTB M UX NpeBpalleHuil

O3HakoMIIeHHEe ¢ 00pa3aMi OpraHnYecKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
OTIBITHI 10 MPEBPAIIEHUIO OPraHMYECKUX BEIIECTB IPU HarpeBaHUM (IUIaBJIeHUE, OOYTTUBaHUE U



FOpeHI/Ie), KOHCTPYUPOBAHUC MO,Z[GJIeﬁ MOJICKYJI OPraHUYCCKUX BCHICCTB.
3KCHepI/lMeHTaJII)HI)Ie METOAbI U3YUYCHUS BCIIECTB U UX npeBpameHnifl

O3HaKOMIICHHUE C 06p33HaMI/I OpTraHUYCCKUX BCIICCTB U MAaTCpUajlaMU Ha UX OCHOBC,
OIIBITHI IO MPEBPAIICHHUIO OPTaHNYCCKUX BEIICCTB IIPH HArp€BaHUU (HHaBJ'IeHI/Ie, O6yFJII/IBaHI/Ie n
FOpeHI/Ie), KOHCTPYUPOBAHUC MO,Z[GJIeﬁ MOJICKYJI OPraHUYCCKUX BCHICCTB.

Yraesoaopoasl

Ankanpl. ['OMoOOrH4YecKuil psijl aJIkaHOB, 001Iast opMysia, HOMEHKJIATypa U H30MEPHSL.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKaHOB, Sp3-THOPUAN3ALINS AaTOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. Konghopmepor. Dusndeckre cBOWCTBA aIKAaHOB.

XHWMHYECKHE CBOWCTBA AJIKAHOB: PEAKLIUU 3aMEUICHMSI, N30MEPU3aLUH, 1ETHIPUPOBaHUS,
LUUKJIU3alUy, TUPOJIN3a, KPEKUHTa, TOpeHust. /Ipedcmasnenue o mexanuzme peakyuii
PAOUKANLHO20 3aMEeUyeHUs.

Haxoxnenue B mpupojie. CriocoObl mofyueHus U npuMeHeHue ankaHoB. denepanbHast paboyast
nporpamma | Xumus. 10—11 xnacce! (yriyOnEHHBIA YPOBEHB)

[uxnoankansl. O6mas Gopmyiia, HOMeHKIaTypa U n3oMepuss. OCOOEHHOCTH CTPOCHHS 1
XMMHUYECKUX CBOMCTB MasbIX (LIMKJIONPOIaH, HUKIO0YTaH) M OOBIYHBIX (LMKIONEHTaH,
LUKJIOTEKCaH) [UKJI0aNKaHOB. CrocoObl MOy4YeHUs U IPUMEHEHHUE [TUKI0ATKaHOB.

Ankensl. ['oMosoruueckuil psja ankeHos, oomas Gpopmyiia, HOMEHKIATYpa.
DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKEHOB, Sp2-TUOPUAN3AIUS aTOMHBIX
opbuTtaneit yrnepona, o- ¥ n-cBs3u. CTpyKTypHast U TeoMeTpuyeckast (IIUC-TPAHC-) U30MEPHSL.
duznueckre CBOMCTBA AJIKEHOB. XMMUYECKHAE CBOMCTBA: PEAKIIMU IPUCOCAUHEHNS, 3aMEILICHHS
B (O-[TOJIO’KEHHE TIPU ABOMHOMN CBSI3H, MOJMMEPHU3ALNH U OKHUCIeHUs. [Ipedcmasnenue o
Mexanusme peaxyuu d1eKmpopunbHo2o npucoeourenus. IlpaBnino MapkoBHUKOBA.
KavecTBeHHBIE peakiuy Ha JABOIHYIO CBsi3b. CIOCOOBI MOTYYEHUs U TPUMEHEHHUE aJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (COnpsiKEHHbIE, U30JUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH HJIEKTPOHHOTO CTPOEHUS U XMMUYECKUX CBOMCTB
CONPSKEHHBIX UEHOB, 1,2- u 1,4-npucoeaunenue. [lomnmepusanus conpsyKEHHBIX TUECHOB.
CrniocoOblI 1osTyueHHst ¥ IPUMEHEHUE allKaHeHOB.

Ankusbl. ['OMoNOru4eckuii psj alkKuHOB, 0011as popMysia, HOMEHKIATypa 1
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT alIKWHOB, Sp-TUOPHIN3AINS
aTOMHBIX opOuTaneil yriepoja. du3nueckre cBOCTBa aTKMHOB. XMMHUUYECKHE CBOMCTBA:
peaKuuy NpUCOEINHEHUS, TUMEPU3aLUU U TPUMEPU3aLUY, OKUCIIeHus. KucnoTHsle cBoiicTBa
AJIKMHOB, UMEIOIINX KOHIEBYIO TPOMHYIO CBs3b. KauecTBEHHBIE peaKIMi Ha TPOMHYIO CBS3b.
CriocoOblI 1mosTyueHHst 1 IPUMEHEHUE alTKUHOB.

ApomMaTtuueckue yrieBoaoposl (apeHsl). 'omonoruueckuii psij apeHoB, o01as
¢bopmya, HOMEHKIAaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOESHUE MOJICKYJIBI
OeH3ouna. /Ipasuno apomamuunocmu, npumepsl apomamudeckux coeourenuti. Puzndeckue
CBOMCTBa apeHOB. XMUMHUYECKHE CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMEIICHUS B
OEH30JIbHOM KOJIbIIE U YTIIEBOIOPOJAHOM paguKaje, peakui NprucoeIMHEHUS, OKUCIICHHE
roMoJIOroB O6eH3ona. [Ipeocmasnenue o Mmexanusme peaKyuti 31eKmpo@PUiIbHO20 3aMeujeHus.
[IpencraBienue 006 OpUEHTUPYIOLIEM IEHCTBUU 3aMeCTUTENEH B OCH30IbHOM KOJIbIIE Ha
pUMepe ATKUIBHBIX PATUKAIOB, KAPOOKCHUIIBHOM, THIPOKCHIBHON, aMUHO- U HUTPOTPYIIIIHI,
aTOMOB TajioreHoB. OcoOEHHOCTH XMMHUYECKUX CBOMCTB cTtuposa. [lonnmepusarus crupodna.
CriocoOblI 1osTyueHHs U IPUMEHEHUE apOMaTHUECKUX yTIIEBOAOPOIOB.

[Ipuponnsiii raz. [lomytHbie HedTAHBIE ra3el. Hed T u €€ npoucxoxaenne. KameHHblit
yToJib ¥ IPOAYKTHI ero nepepadboTku. CriocoOs! mepepaboTki HeTH: MeperoHKa, KPeKUHT
(TepMUUECKU, KaTaTUTHYECKUI), pudOopMUHT, upoiaun3. [IpoaykTel nepepaboTku HePTH, UX
MIPUMEHEHHE B IPOMBIIUICHHOCTH U B OBITY.

['eHeTnueckas CBSI3b MEX1y Pa3IMYHBIMU KJIACCAMH YTIIEBOJIOPOIOB.



DJEKTPOHHOE CTPOCHHUE raIOTeHIIPOU3BOIHBIX YTIEBOAOPOAOB. Peakiyu 3amenieHust raioreHa
Ha THAPOKCOTPYIILY, HUMPOSPYNny, yuanoepynny, amunozpynny. ®enepanpras padboyast
nporpamma | Xumus. 10—11 xnacce! (yriyOnEHHBIA YPOBEHB)

10

JlelicTBue Ha rajJoreHnporu3BOIHBIE BOJHOTO U CHUPTOBOTO pacTBopa meEnoun. Bzaumonaeicrteue
JUTaJIOTEHAIKAHOB ¢ MarHUEeM U IIUHKOM. [[oHAmuUe 0 MemanioopeaHuieckux coeOuHeHusx.
Hcnonp3oBaHNe ralOreHIPOU3BOIHBIX YTIIEBOJIOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€
OpraHUYEeCKUX BELIECTB.
IKCNepUMeHTAIbHbIE METOAbI H3y4YeHHs BellleCTB U UX NMpeBpanieHui

Nzydenne pu3nueckux CBOMCTB YTIEBOAOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peaKIuii yriIeBoI0POIOB PA3IMUHBIX KJIAaCCOB (0OeCIIBEeYMBaHNE OPOMHOMN MM MOTHOM BOJIBI,
pacTBOpa nMepMaHraHaTa Kajius, B3auMO/ICHCTBUE alleTHIIEHA C aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE 0OHApYKEHHE YTIIepoa U BOIOPO/Ia B OPTaHUIECKUX BEIIECTBAX,
MOJTy4eHHUE ITUIICHA U 3YYEHHE €ro CBOICTB, 03HAKOMIICHHE ¢ KoyeKiusaMu «Hedptb» u
«Yromnby, ¢ o0pas3lamMmu 1miacTMacce, KayaykoB U pe3HHbI, MOJEINPOBAHNE MOJIEKYI
YTJI€BOJOPOAOB U raJIOr€HIPOU3BOAHBIX YTIEBOA0POIOB.

Kuciopoacoaep:kauue opranuyeckue coeIuHeHus

[IpenensHble 0JHOATOMHBIE CIUPTHI. CTpOeHHE MOJIEKYJT (Ha MpUMepe MeTaHoja U
sTaHosa). ['omonoruueckuit psij, oomas Gopmyina, n3oMepus, HOMEHKIATypa U Kiaccupukarus.
dusnyeckue cBOCTBa MpeAeIbHBIX 0JJHOATOMHBIX CIUPTOB. BOIOpOaHbIE CBA3M MEX Ty
MOJIEKYJIaMH CITUPTOB. XMMHUYECKHE CBOMCTBA: PEaKIIMU 3aMEIICHHS, JCTHIPATAIIH,
OKHCJICHHUS1, B3aUMOJICHCTBUE C OPTraHNYECKUMHU M HEOPTaHUYEeCKUMU KucioTamu. KauecTBeHHas
peaKius Ha OJHOATOMHBIE CIIUPTHL. JleCTBIE ATaHOJIa M METAaHOJIA HA OPTaHU3M YeJIOBEKa.
CrniocoOblI 1osTyueHHs U IPUMEHEHUE OHOATOMHBIX CITUPTOB.

[IpocTeie a¢upsl, HOMeHKIaTypa U n3oMepust. OcobeHHOCTH (PU3MUECKUX U
XMUMHUYECKUX CBOMCTB.

MHoroaToMHBIE CIIUPTHI — TWIICHTIUKOIb ¥ TIIHIepruH. PU3NYecKne 1 XUMHYCCKHE
CBOWCTBA: pEaKIMM 3aMeIIeHUs, B3aUMOICHCTBHE C OPraHMUECKUMH U HEOPraHMYECKUMHU
KHCJIOTaMH, KaYeCTBEHHAsI PEaKIMsl HAa MHOTOATOMHBIC CIIUPTHI. [Ipedcmasnenue o mexanusme
peaxyuil HyKieoguibHozo 3ameujerus. JIeNcTBIe Ha OpraHu3M yesioBeka. CriocoObl MOTy4eHus
Y TIPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

®enoin. CTpoeHue MOJIEKYJIbl, B3aUMHOE BIMSHUE TUAPOKCOTPYIIBI U OEH30JIbHOTO
anpa. Pusndeckue cBoiictBa penosna. OCOOEHHOCTH XUMUYECKUX CBOMCTB (eHoa.
KavectBennslie peakiun Ha ¢peHon. TokcuunocTs peHona. CrocoObl MoryuyeHus 1 IpUMEHEHNE
(dhenona. denonpopmanbaeruaHas CMOJIa.

KapOoHusbHbIE COeTMHEHNS — albJIETUbl M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMIILHOH rpynmbl. ['oMoornaeckue psiapl allbACTHIOB U KETOHOB, 00mIast hopMmyia,
U30MepHs U HOMeHKIaTypa. Pu3ndeckrue CBOWCTBA ajIbIerHI0B U KETOHOB. XUMHUYECKHUE
CBOWCTBA aJIbJICTH/IOB U KETOHOB: PEAKIMH MPUCOCTMHEHUS. [Ipedcmasienue o mexanuzme
peaxyuil HyKneoguibHo2o npucoeounenus. OKUCIEHUE albIerUI0B, KAUeCTBEHHbBIC PEaKIMM Ha
anpaerubl. CriocoOb! oTydeHus 1 IPUMEHEHHE allbJACTHIOB B KeToHOB. DeepanbHast pabouast
nporpamma | Xumus. 10—11 xnaccel (yriyOnEHHBIA YPOBEHB)

OMHOOCHOBHEIE TIpE/IeNTbHBIE KApOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHUS MOJICKYT
KapOOHOBBIX KUCIOT. MI30Mepus u HOMEeHKIIaTypa. PU3HuecKkue cBOHCTBAa 0JTHOOCHOBHBIX
NpeeTbHBIX KapOOHOBBIX KUCIIOT. BOOpOIHBIE CBA3M MEKIY MOJIEKYyJIaMi KapOOHOBBIX
KHCJIOT. XMMHUECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiys dTepuUKAIIH, PEAKLIUH C
y4acTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbHHOM KUCIOTHI. [loHsTHE
O MIPOU3BOIHBIX KAPOOHOBBIX KUCIIOT — CIIOKHBIX d(UPAX, AHUOPUOAX, 2AN02EHAHSUOPUOAX,
amuoax, Humpuaax. MaOrooOpasue kKapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HEMPEACITbHBIX



Y apOMaTHYECKUX KapOOHOBBIX KUCIIOT, TUKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTenu BICIINX KapOOHOBBIX KHCIIOT: CTEAPUHOBAs, NAJIbMUTUHOBAS, OJICMHOBAS,
JIUHONe8AL, TUHONEH08as KACTOThI. CrIocOObI MOTydYeHHs U IPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnosxnbie 3¢upsl. 'omonorudeckuii psa, odmas popmyia, H3o0Mepust U
HOMEHKJIaTypa. PU3ndeckre U XMMUUYECKNE CBOMCTBA: TUAPOJIN3 B KMCIION U LIEIOYHOM cpefe.
XKupsl. Ctpoenue, pusnueckne 1 XMMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIION U
meno4yHoi cpene. OcoOEHHOCTH CBOIMCTB KHUPOB, COACPKALINX OCTATKH HEMPEACTbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbu1a Kak coii BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIee JieicTBre. [lonamue o
cunmemuyeckux morowux cpeocmeax (CMC).

OOmas xapakTepucTrka yriaeBoaoB. Kinaccudukamus yriaeBoaoB (MOHO-, TU- U
noyicaxapuapl). MoHOcaxapubl: TIII0OK03a, GPYKTO3a, earakmosa, pubo3a, 0e30Kcupubosa.
dusnyecKkre CBONCTBA U HAXOXKIAEHHE B npupoae. Porocunres. Onmuyeckas uzomepus.
Konvuamo-yennas maymomepus na npumepe MONEKYIbl 2NI0KO3bl, hpoekyuu Xeyopca, o- u f-
anomepul en0Ko3bl. XMMUUECKHUE CBOMCTBA IIFOKO3bI: PEAKLIUU C YHYaCTHUEM CIIMPTOBBIX U
aJbJIErHIHOM TPy, CIUPTOBOE U MOJIOYHOKHCTIOE OpoxeHue. [IpuMenenne rioko3sl, eé
3HAYECHHE B JKU3HEJEATEIIBHOCTH OPraHu3Ma.

Jucaxapusl: caxapo3sa, MallbTo3a U lakmosa. BoccTanaBnuparomuye u
HEBOCCTAaHABIIMBAIOLIME Aucaxapusl. ' maponns nucaxapunos. HaxoxneHue B npupojie u
MIPUMEHEHHE.

[Tonmcaxapuapl: Kpaxmail, IIMKOTEH U LIEUII0J103a. CTPOEHHE MAaKpPOMOJIEKYT
Kpaxmala, IIIMKOTeHa U 1eJUTi0JI03bl. PU3ndYecKue CBOMCTBA KpaxMala U LEJUTI0JIO3bI.
XHWMHYECKUE CBOWCTBA KpaxMajla: THIPOJIN3, KAUECTBEHHAs PEAKIMS C HOA0M. XUMHUECKUE
CBOMCTBA LIEJUIIONIO3BI: THAPOIIN3, OyUYeHUE d3PUPOB 1010361, [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIN IIENK).

JKcNepUMeHTAJIbHbIE MeTO/Ibl U3yYeHUsl BellleCTB M UX NpeBpalleHuii

PacTBOpUMOCTB pa3IM4HbIX CIIUPTOB B BOJE, B3aMMOJEHCTBUE 3TaHOJIA C HATPUEM,
OKHCJIEHUE 3TUJIOBOTO CIIUPTA B ajIbJIETH/ HA pacKaJEHHOW MEHON MPOBOJIOKE, OKHCIIEHUE
STHJIOBOT'O CIIUPTA JUXPOMATOM KajMsl (BO3MOKHO UCIOJIb30BaHUE BUIEOMATEPUAIIOB),
KaueCTBEHHBIC PEAKIIMH HA allbJIETHIBI (C TUAPOKCHIOM quaMmMuHcepeopa(l) u rugpoxcugom
menu(Il)), peakuus rauuepuna ¢ rugpokcuaom meau(Il), xumudeckue cBoicTBa pacTBopa
YKCYCHOM KHCIOTHI, B3aumo/eiicteue denepanbHas padoyas nporpamma | Xumus. 10—-11
KJacchl (yriyOnEHHbIN ypoBeHb) pacTBOpa ITOK03bI ¢ Tuapokcuiom Mean(ll), B3aumoneiictaue
Kpaxmalia C H0JI0M, pelIeHHE SKCIIEPUMEHTAIBHBIX 3aa4 1o TeMaM «CnupThl U (HEeHOIIbI,
«Kap6oHoBbie kuca0Thl. Cl0KHBIE F3UPBD».

A3oTcoepiKaniue Oprannyeckue coeJuHeHust

AMUHBI — OpraHn4ecKue Mpou3BoAHbIe aMMHaka. Kiaccudukaiys aMuHOB:
anudaTtuyeckue U apoMaTUIecKue; epBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpOCHUE MOJIEKYII,
obmas popmyina, uzoMepusi, HOMEHKIATypa U (PU3UIECKHE CBOMCTBA. XUMHUECKOE CBOMCTBA
anudaTudecKux aMUHOB: OCHOBHBIEC CBOMCTBA, aTKUIMPOBAHHUE, B3AaUMOICHCTBUE TIEPBUYHBIX
AMHUHOB C a30TUCTOM KUCTOTOW. COM alKUIIaMMOHHUS.

AHUJVH — TPEJICTaBUTENh aMUHOB apoMaTudeckoro psaa. CTpoeHrue aHWINHA.
B3aumnoe BiusHue TpyImIl aTOMOB B MOJICKYJIC aHUJIMHA. Oco0EHHOCTH XUMAYECKUX CBOICTB
anunvHa. KauecTBeHHbIe peakiinu Ha aHUIUH. CIocoObI MOTyYeHHs U TPUMEHEHUE
adarnaeckux aMuHOB. [loydeHre aHMIMHA U3 HUTPOOCH30J1a.

AmuHokucnotsel. Homenknatypa u uzomepusi. OTienbHbIe TPECTABUTETH 0L
AMHHOKUCIIOT: TJIUIMH, AJIAHUH, eHUIANAHUH, CEPUH, 2TYMAMUHO8ASI KUCIOMA, TU3UH,
yucmeun. Onmuueckas uzomepus amurokuciom: D- u L-amunoxuciomol. PU3nuecKkue
CBOMCTBAa aMUHOKHUCIJIOT. XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEpHBIX OPraHUYECKUX
COCTMHEHHI, peaKIis MOJMKOHICHCAIINH, 00pa3oBaHue MENTUIHON CBsI3U. bruonorudeckoe
3HaueHue aMUHOKUCIOT. CHHTE3 U TUAPOJIN3 IEITHIOB.



Benku xak npupoansie noauMepsl. [lepBuunas, BTOpu4Has U TPETUYHAs CTPYKTYpa
0enkoB. XMMHUECKHUE CBOMCTBA OEIKOB: THAPOIIN3, IeHATypallysl, KaueCTBEHHbIE PeaKui Ha
OenKu.

Tonamue 06 azomcooeporcawux cemepoyurauyeckux coeounenusx. Ilupumuounogvle u
nypuHogvle ocHoéanus. Hykneunogvie kuciomol. cocmas, cmpoerue u 6u0102u4ecKkas pob.
JKCIepUMeHTAIbHbIE MeTO/bl H3Y4YeHHs BelllecTB M UX NMpeBpalleHuii
PacTBOpeHue 6enKkoB B BOJIE, JIeHATypaIysl OSJIKOB PU HarpeBaHUH, IBETHBIC PEaKIH
Ha OeJIKH, pelIeHHe SKCIIEPUMEHTAIIBLHBIX 3a7a4 [0 TeMaM «A30TCo/Iep)Kalllue OpraHnyecKue
coequHEHMs» U «Pacro3HaBaHne OpraHMYECKUX COEIUHEHUI».
BbicokomoiiekyIsipHbIe cOeIUHEHUS

OCHOBHBIE IOHATUSA XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, IIOJIUMED,
CTPYKTYpPHOE 3B€HO, CTETIEHb MOJIMMEPHU3ALUH, CPEAHSS MOJIeKysipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — NOJUMEPH3ALIHS U MTOJIMKOHACHCALINS.
IIpedcmasnenue o cmepeope2yisApHOCMU U HAOMOAEKYIAPHOU CMPYKIMYpe NOIUMEPOS,
3a6UCUMOCTb CEOUICME NOTUMEPOS OM UX MONEKYIAPHO20 U HAOMOJIEKYIAPHOSO CIMPOEHUS.
[Tonmumepusie MaTepuainsl. [InacTmacces! (OMUATUIICH, TOTUIPONIIIEH, TOTUBUHIIXJIOPU],
MOJIUCTUPOJI, TOTUMETHIIMETAKPUIIAT, MTOJIMKapOOHATHI, TOJIUATHIIEHTepedTaIar). Y THInU3alus 1
nepepaboTKa MIacTUKa.

DnacToMepbl: HATypaJIbHBINA KayuyK, CHHTETHYECKHE KayuyykH (OyTalueHOBBIMH,
XJIOPOIPEHOBBIH, U30NPEHOBBIN) U cunuxonsi. Pesuna. denepanpHas padouas mporpamma |
Xumus. 10-11 knaces! (yrinyOonéHHblil ypoBeHb) BonokHa: HaTypaiibHbIe (XJIOMOK, IIEPCTh,
MENK), HICKyCCTBEHHBIC (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHUE (KaIPOH M JIABCAH).
Tonumepul cneyuanvnozo HasHauyeHus (meghuon, Keuap, 31eKmponpogoosiuue noIUMepLL,
buopasznazaemvie noauUMepbl).

JKCIepUMEHTAIbHbIC MeTO/bl H3y4YeHHUsl BelleCTB M UX NpeBpaleHuil

O3zHakoMmiieHHe ¢ o0pa3laMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB, PELIEHHE dKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «Pacrno3HaBaHue macTMacce u
BOJIOKOHY.

Pacuérnrnle 3amaun

Haxoxaenue MonekysipHoi popMysibl OpraHMYECKOTO COSUHEHUS 10 MaCCOBBIM
JIOJISIM SJIEMEHTOB, BXOJISIIMX B €T0 COCTaB, HAX0XKJICHUE MOJIEKYJIISIPHON (hOpMYJIBI
OpPraHUYECKOT0 COEANHEHHUS 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, IO KOJIHMUYECTBY BEIlleCTBA
(Macce, 00bEMY) MPOAYKTOB pEaKIMH W/UIIK UCXOJIHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU
(bopMyJIbl OPraHU4YEeCcKOro BEIIECTBA HA OCHOBE €0 XMMHUYECKHUX CBOMCTB MJIM CITIOCOOOB
IIOJTy4€HUs, ONIPENETICHUE TOJIU BbIX0/1a IPOAYKTA PEAKIIUN OT TEOPETUUECKU BO3MOKHOTO.

MexnpeameTHble CBSI3U
Peanuszanus MeXIpeIMETHBIX CBA3E€H ITPU U3YYEHUH OpraHu4ecKoi XuMuu B 10
KJIacce OCYIIECTBIISIETCS Yepe3 UCI0JIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYUHbIX MOHITUMH, TaK
Y TIOHATUH, TPUHATHIX B OTAETBHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO01ure ecTecTBEHHO-HAYYHbIE TIOHATHUS: SIBJICHUE, HAyYHBIH (DaKT, rUMoTe3a, TeopHus,
3aKOH, aHAJIU3, CUHTE3, KIacCU(pHUKAIH, HAOII0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MO/JIEIb,
MOJIETTUPOBAHUE.

®usuka: MaTepus, aTOM, NIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPreTUUECKUM
YPOBEHb, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUECKHIE BEIMYHHBI,
€IMHHULIBI U3MEPEHUS, CKOPOCTb, SHEPTHS, Macca.

buonorus: knerka, opraausM, sKocrucTeMa, ornocdepa, MeTadom3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOoHBIN TUIT TUTAHU, OposkeHHe, (POTOCHHTES,
JbIXaHKe, ONIKH, YTIeBO/Ibl, KHUPbI, HyKIEHMHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mone3Hble HCKOMaeMble, TOILIUBO.

TexHonOrus: MUIEBbIE MPOIYKTHI, OCHOBBI PAIllHOHATBHOIO MTUTAHUSI, MOIOLIHE
CPEICTBa, MaTEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.



MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 11O XUMHUHU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHU C CHCTEMHO-IEATEIBHOCTHBIM OJIXOJJOM B CTPYKTYPE JTMUYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MpeAMeTa « XUMHUs» Ha YPOBHE CpeIHEro o01ero oopa3oBaHus
BBIJICJIEHBI CIIEYIOIINE COCTABIISIONINE: OCOZHAHUE 00YYaIOUIMMUCS POCCUHCKOM Ipax/IaHCKON
UJEHTUYHOCTHU; TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH M CaMOOIIPEIETICHHIO;
HaJINYME MOTUBAIMU K 00yUEHHIO; TOTOBHOCTb U CIIOCOOHOCTH 00YYaOILINXCS
PYKOBOJICTBOBAThCS MPUHATHIMU B OOIIECTBE MTPaBUJIaMU U HOPMaMHU MOBEJCHHUS; HATUUHE
MIPaBOCO3HAHUSI, SKOJIOTHYECKOM KyJIbTYphl; CIOCOOHOCTh CTaBUTH 1IETTH U CTPOUTH KU3HEHHBIE
TUTaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOEHUS NpeAMETa « XUMUS» OTPAXKAOT
c(OPMHUPOBAHHOCThH OIBITA IO3HABATENLHON U MPAKTUYECKON AESITEIbHOCTH 00yYaroIuXcs B
npoliecce pean3alui 00pa3oBaTeIbHON JeATEILHOCTH.

JIndaHOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa « XUMUS) OTpaxaroT CPOPMUPOBAHHOCTD OMbITA
MO3HABATEJILHON U MPAKTHUECKON JIeSITeIbHOCTH 00yUaroMIUXCs B IPOIecce pealn3aluu
o0pa3oBaTeabHON NeSTeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpamaaHCKOTr0 BOCIUTAHMS:

0CO3HaHUs 00y4YaloIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaXKEHHUS
K 3aKOHY U IPaBONOPSAKY;

MPEJICTaBICHUS O COUAIBHBIX HOPMax M MpaBUJIax MEKJIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOMN JESITENTbHOCTH MPH CO3JJaHUH YUEOHBIX
MIPOEKTOB, PEIICHNHU YUeOHBIX U TTO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CHOCOOHOCTH MMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI
JPYTUX MPU aHAJIW3€E Pa3IMYHBIX BUIOB yUeOHOU NESTENbHOCTH;
2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOILIEHUS K UCTOPHUUECKOMY U HAyYHOMY HaCJIETUI0 OT€YECTBEHHON
XHMUH;

yBaXKeHHUsI K MPOIIECCy TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO MPUITOKEHHS
XMMHUH, OCO3HAHUS TOTO, YTO JIaHHBIC HAYKU €CTh Pe3yJIbTaT JUITEbHBIX HAOII0JCHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOMCKOB, TOCTOSTHHOTO TPY/Ja YYEHBIX U IPAKTHUKOB;

MHTEpeCa U M03HABATEIbHBIX MOTUBOB B MOJIYUYEHUH U MOCIEAYIOLIEM aHAIIN3E
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSAX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMsI, STUUECKOro noBeaeHus; deaepanbHas padbodas mporpamMma |
Xumus. 10-11 knaccesl (yriyOnéHHbIN ypoBEeHb)

CIOCOOHOCTH OLIEHUBATh CUTYAlllH, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSMU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHUE U NIOCTYIIKM CBOMX TOBAPUILEH € O3ULIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3I0POBOTO U 0€30MacCHOTO 00pa3a KU3HU, HEOOXOIUMOCTH

OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMUYECKOMY 3/10POBBIO;



COOJTIOICHUS TIPaBUII OE30MaCHOTO OOpAIlleHHs C BEIIeCTBAMU B OBITY, TOBCEIHEBHOM JKU3HH, B
TPYZIOBOM AESTEIBHOCTH;

MOHMMAaHUS IEHHOCTHU MIPABIJI WHAUBHUIYAILHOTO M KOJUIEKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBBIO M KU3HU JIFOCH;

OCO3HAHUS TIOCTIEJACTBUIA U HETPUSATHUS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aJIKOT OIS,
HapKOTHKOB, KypeHUs);
5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATHBHON KOMITETEHTHOCTH B y4e€OHO-HCCIICIOBATEIHCKOM ACATEIHHOCTH,
OOILECTBEHHO IOJIE3HOM, TBOPUECKOI U Apyrux BuAax AEATEIbHOCTH;

YCTAaHOBKH Ha aKTUBHOE YUaCTHE B PEIICHUH MPAKTHYECCKUX 3a7a9 COIMATbHON HAMPaBICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY HU3YYCHHIO TPO(eccHii pa3IMaHOTO POJia, B TOM YKCTIE Ha

OCHOBE NMPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMHUH;
YBaXEHUS K TPYAY, JIOIIM TPy U pe3yJibTaTaM TPYI0BOH JCSITEIBHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHIyalIbHOM TPaeKTOPUU 00pa3oBaHus, Oyymieit
MPpo()eCCUU U peaTn3aiii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) IK0JI0TMYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH IEIeCO00PAa3HOT0 OTHOUICHHSI K IPUPOJIE KaK UCTOUHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMIIE;

MMOHUMAHUS TJI00ATFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM, BIUSHIS SIKOHOMHUYECKHX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEIBI;

OCO3HaHUsI HEOOXOIUMOCTH UCTIONB30BAHUS JOCTIKCHUN XUMHH IS PEIICHUS
BOITPOCOB PAIMOHAIBHOTO MPUPOIONIOJIB30BAHUS;

AKTUBHOTO HEMPUATHS IEUCTBUI, MPUHOCALIUX BPEl OKPY’KAIOIIEH MPUPOIHOMN Cpesie, yMEHUs
MIPOTHO3UPOBATH HEOJIATOTIPUSTHBIC SKOJIOTUIECKUE TTOCIIECICTBHS IPEANPUHUMACMBIX TCHCTBUI
Y TIpe10TBpaliaTh UX;

HAJIMYHSI Pa3BUTOTO IKOJOTHIECKOTO MBIIIJIEHHUS, YKOJIOTHIECKON KyIbTYPHhI, OIBITA
JEeSATEIBbHOCTH SKOJOTUUECKOW HAIIPaBIEHHOCTH, YMEHUS pyKOBOACTBOBATHCS UMHU B
MMO3HABATEIIbHON, KOMMYHUKATHBHOM M COIMATLHOM MPAKTHUKE, CITIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH Haeosoruu xemodooun; denepanpHast padoyas nporpamma | Xumus. 1011
KJ1acchl (yriryOn€HHbIA yPOBEHb)

7) 1EeHHOCTH HAYYHOI0 O3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOIIIECTBEHHOM MPaKTUKH;

MMOHUMAaHUS CIIeNU(PUKNA XUMUHU KaK HAyKH, OCO3HAHUS €€ poiu B OPMHPOBAHUN
paIOHATBHOTO HAYYHOTO MBIIIICHUS, CO3JITaHUU IIEIOCTHOTO TIPECTABICHUS 00 OKPYKAIOIIeM
MHpE KaK O UHCTBE MPUPOJIbI M YETIOBEKA, B TIO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH 1
pelIeHnr IpoodIeM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXXIEHHOCTH B 0CO00H 3HAYUMOCTH XHUMHH JIJISi COBPEMEHHOM IUBUIIN3AIINN: B €€
T'YMaHUCTHYECKON HAMpaBIEHHOCTH U BaXKHOHM POJIM B CO3JaHUU HOBOM 0a3bl MaTepHAILHOM
KYJBTYPHI, B PEIICHUN TIO0ATBHBIX TPOOIEM YCTOHIMBOTO PA3BUTHS YETIOBEYECTBA — CHIPHEBOM,
OHEPreTHUYECKOH, MUIIEBOM U HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEHUIIMHEI,
o0ecreueHnr yCIOBHM YCIIEITHOTO TPyAa M SKOJIOTHUECKH KOM(MOPTHON KU3HH KaXKIOTO YIeHA
oO1ecTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTH: TIOHUMAHHMSI CYIITHOCTH METOJIOB TTO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJIb30BATh MMOTy4aeMble 3HAHUS JITIS
aHanu3a U 0OBSICHEHHUSI SIBJICHUI OKPYIKAIOIIET0 MUPa U MIPOUCXO/ISIINX B HEM U3MEHEHUH,
yMEHHUS JIeaTh 000CHOBAHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (PaKTOB M UMEIOIUXCS JTAaHHBIX
C IIEJIBIO TIOJTYYCHHS JTOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIHHO UCIOB30BaTh XUMHUECKUE 3HAHUS AJIs PEIICHUS
po0JIeM B peaIbHBIX )KU3HEHHBIX CUTYAIUsAX;



MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM 1eSTeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJyYEHHUIO HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TpyJa B pa3IMUHbIX cepax mpodeccuoHaIbHOM
NeSITENIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS IPOTPAMMEI IT0 XMMHHU Ha YPOBHE CPEHETO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC JTs1 (POPMHUPOBAHUS MUPOBO33PEHHS 00YIAIONIHXCS MEKIUCITUTUTHHAPHBIC
(MexXIpeIMeTHBIC) OOIIeHAYYHBIE TIOHATHUS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHON KapTHHBI MUpa
U CTICITU(HUKY METOJIOB MTO3HAHUS, HCIIOB3yEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEMIECTBO,
SHEPrus, SBICHUE, MPOIIECC, CUCTEMA, HAyUHBINH (DAaKT, IPUHIIUIL, TUIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHNe, HaOI0IeHNE, U3MEPEHNE, SIKCIIEPUMEHT U JIpYTHe);
yHHUBEpCcalIbHbIC yueOHbIE NeCTBUS (TT03HABATENbHBIC, KOMMYHHUKATHBHBIC, PETYISTHBHBIC),
obecrieunBaronue GopMupoBanue GyHKIIMOHATEHOW TPAMOTHOCTH U COITUATEHON KOMITETCHIINN
o0yJaromnuxcs;

CIOCOOHOCTH 00YUAIOUINXCS UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUTMHAPHBIE,
MHPOBO33pEHYECCKUE 3HAHUS ¥ YHUBEPCATbHbIC yUeOHbIC ACHCTBUS B MO3HABATEIHHON U
counanbHoU nmpakTuke. denepanbHas padoyas nporpamma | Xumus. 10—11 xmaccst
(yrmyonéHHslil ypoBeHb) MeTtanpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBIAICHUE
VHUBEPCATHHBIMA YICOHBIMU TTO3HABATECILHBIMHA, KOMMYHHKATHBHBIMA U PETYJIATUBHBIMH
JNEUCTBUSAMH.

IMo3naBaTebHBIE yHHBePCAJIbHbIE YUeOHBIE TelCTBHSA
ba3oBbie Jiorn4eckue 1eMCTBUA:

CaMOCTOSITENTFHO (POPMYIIMPOBATh U aKTyaIM3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEIEIIATH TIeTH IEITETLHOCTH, 3aaBast MapaMeTPhl U KPUTEPUHU MX JTOCTHKCHUS,
COOTHOCHUTH Pe3yJIbTaThl ICATEIHHOCTHU C MIOCTABICHHBIMH LETISIMU;

UCTIOJIB30BaTh MPH OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHUS: BBIICIISATH
XapaKkTepHbIe IPU3HAKYU TIOHATUI U YCTAaHABJIMBATH UX B3aUMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIIME MTOHATHUS JIJIS1 OOBSCHEHHS OTJEIBHBIX (PAKTOB U SBIICHHIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U XUMHUECKUX
peakuuii;

yCTaHABIUBATh MPUINHHO-CIICICTBEHHBIE CBS3H MEXKAY U3y4aeMbIMH SIBICHUSMU;
CTPOUTH JIOTUIECCKHUE pACCYKIACHHS (MHIYKTHBHBIC, ISyKTHBHBIC, TI0 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pAaCCMATPUBACMBIX SBICHUSX, (DOPMYITHPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSTH B MPOLIECCE TIO3HAHUS UCTIONIb3YEMbIE B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MO/IEIH, IPE0OPA30BBIBATH MOCITHHBIE MPEICTABICHHUS — XHMUYECKUH 3HAK (CHMBOI) DJIIEMEHTA,
XuMHUeckas Gpopmyna, ypaBHEHHE XUMHUUYECKON peaklliy — P PEHICHUN yIeOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a/1a4, IPAMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEACTABICHUS
JUTS BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

Bba3oBble ucciaenoBaTeIbcKue AelicTBUA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIUi;

dbopMyIUpOBATH LIEIH U 33JJa4l UCCIIEIOBaHMs, UCIIOJIb30BATh [TOCTABIICHHBIE U
CaMOCTOSITENTFHO c(hOpMYITHPOBAHHBIC BOMPOCH B KAUECTBE HHCTPYMEHTA MTO3HAHUS U OCHOBBI
T QOPMHPOBAHUSI TUTIOTE3HI TIO TTPOBEPKE MPABMIIEHOCTH BBICKA3bIBAEMBIX CYKIICHHIH;,

BJIa/IETh HABBIKAMH CAMOCTOSATEIHHOTO IJIAHUPOBAHUS M MPOBEICHUS YUSHUIECKIX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HA0JI01aTh 33 XOA0M IIpOIecca, CaMOCTOSTEIILHO
MIPOTHO3UPOBATH €T0 PE3YJIbTAT, POPMYITUPOBATH 0OOOIIEHHS ¥ BHIBOJABI OTHOCHTEIHHO



JOCTOBEPHOCTH PE3YJIbTATOB UCCIICAOBAHMS, COCTABIATH OOOCHOBAHHBINA OTYET O MPOAETAaHHOM
pabore;

nproOpeTaTh ONBIT YYEHUYECKON HCCIIeI0BATENbCKON U MPOSKTHOM 1eATEIbHOCTH,
MIPOSBIISATH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY ITOMCKY METO/I0B PELICHUS
IIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3JINYHBIX METOAOB ITO3HAHUS.

Pa6ora ¢ undopmanmueii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOUHUKAX HH(pOpMAIUU (Hay4HO-OMyIsipHas
JUTepaTypa XUMHUYECKOTO COIepKaHMsI, CIIpaBOYHbIEe TocoOus, pecypchl HTepHeTa),
®enepanbHas padoyas nmporpamma | Xumus. 10—11 knaccsl (yriryOnEHHBIA YPOBEHB)

aHAJIM3UPOBaTh UH(DOPMALIMIO PA3TUYHBIX BUJIOB U (POPM MpeACTaBICHUS, KPUTUIECKU
OLIEHUBATH €€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(GbopMyIIMPOBATH 3aMPOCH] ¥ MPUMEHSTH Pa3IUYHbIE METObI IIPU MOKUCKE U 0TOOpE
uHpOpMaLUU, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHBIX 3aj1au ONpeIeIEHHOTO THIIA;
pUOOpETaTh OMBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (POpMY Ipe/icTaBiIeHUs HH(DOpMALIUK
(cxemsl, rpa UKy, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPU paboTe ¢ XUMUYECKOH HH(pOpMalIne:
MPUMEHSTh MEXIIpeIMEeTHbIE ((PU3NUecKre U MaTeMaTHYeCKUe) 3HAKH U CUMBOJIBI, (POPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHAE CPEJICTBA HATJISAHOCTH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIe 1efiCTBUS:

3aJaBaTh BOMPOCHI 110 CYILECTBY 00CYX/1aeMON TeMbI B X0JIe JUaiora U/WiH JUCKYCCHH,
BBICKa3bIBaTh UieH, GOPMYJINPOBATH CBOU NMPEAJIOKEHNS OTHOCUTEIBHO BBIITOJIHEHUS
IIPEJI0KEHHON 3a1a4H;

BBICTYIIaTh C MPE3eHTAIMeN Pe3yIbTaTOB MO03HABATEIBHON JAESITEIbHOCTH, IOTYyYEHHBIX
CaMOCTOSITEIILHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHITIOJHEHUH XUMHUYECKOTIO
AKCIIEPUMEHTA, IPAKTUYECKOM pabOThI 110 HUCCIIEI0BAHUIO CBONCTB U3yUaeMbIX BEIIECTB,
peanu3anmy yueOHOro nMpoeKkTa, ¥ (opMyIMPOBATH BBIBOJBI 110 pe3yIbTaTaM MpPOBeIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS MO3HIINI B X0JI€ 00CYKICHHUSI 1 OOMEHa MHEHUSIMH.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUA

CaMOCTOSITENIFHO IJIAHUPOBATh M OCYLIECTBIISITH CBOIO [TO3HABATENIbHYIO JESITEIbHOCTD,
orpenesss e€ ey U 3a/1a4i, KOHTPOJIMPOBATH U 110 Mepe HEOOXOAUMOCTH KOPPEKTUPOBATh
npeyiaraeMblii aIrOpuT™M AEMCTBUNA MPH BBITOJHEHUH YUEOHBIX U UCCIIEA0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee F3PPEKTUBHBIIN CIIOCOO UX PELICHUS ¢ YYETOM MOJTyUeHHs HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

OCYLIECTBIISATH CAMOKOHTPOJIb JIEATEIBHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

[TpenMeTHBIE pe3yabTaThl OCBOECHUS IPOTPaMMBI [0 XUMUU Ha yriyOaEHHOM YpOBHE Ha
YPOBHE CpeHEro o0I11ero o0pa3oBaHus BKIIOYAIOT crieruduyueckue i yueOHOro nmpeamera
«XUMHSA» Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUI IO OCBOECHUIO, HHTEPIIPETALIUU U
npeoOpa30BaHUI0 3HAHUN, BU/IBI JESITEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HAHUU B PA3IMYHBIX YUEOHBIX CUTYaAlIUAX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYaLUsX,
CBSI3aHHBIX ¢ XUMHEN. B mporpaMme 1o XMMHH IIPEIMETHBIE PE3YJIBTAThI IIPEICTABIIEHBI 10
rogam usyuyenus. denepanbHas padoyas nporpamma | Xumus. 10—11 kiacces! (yrimyOnéHHbIN
YPOBEHB)

HPEAMETHBIE PE3YJIBTATBI
10 KVIACC
[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD) OTPAXKAIOT:
c(hOpPMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUH OPTAHMYECKOU XUMHUU B CHCTEME
€CTECTBEHHBIX HayK M €€ POJIN B 00ECIIEUeHUN YCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA B PEIIICHUN
po0JIeM IKOJIOTHIECKOM, YJHEPTETUIESCKON M MUIIEBOW 0€30MaCHOCTH, B Pa3BUTUN MEIUIIUHEI,



CO3/IJaHMM HOBBIX MaTE€PHAJIOB, HOBBIX UCTOUHUKOB SHEPTHH, B 00ECIIEYCHUN PAIIHOHAIIEHOTO
MIPUPOJIONIOIB30BaHUS, B POPMUPOBAHUU MUPOBO33PEHUS U 00IIEH KyJIbTYphl YEIOBEKa, a TAKXKe
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;
BJIQJICHUE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKIKOYAET: OCHOBOIIOJIATAOIINE ITOHATHUS —
XMUMUYECKUH DIIEMEHT, aTOM, SAPO U DJEKTPOHHAsE 000JI0YKa aToMa, §-, p-, d-aTOMHbBIE
opOuTaIN, OCHOBHOE M BO30YK/IEHHOE COCTOSHUS aTOMa, THOpHIN3allis aTOMHBIX OpOuTaleH,
HOH, MOJIEKYJ1a, BAJICHTHOCTD, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XMMUYECKas
CB$13b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHbIN CKeNeT, PyHKIMOHAIbHAS
rpymIa, pajnukai, CTPyKTypHble (popMyiibl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE), H30MEPHS
CTPYKTYpHasi ¥ MPOCTPAHCTBEHHAsI (T€OMETpUUECKas, ONMuUyecKkast), N30Mepbl, TOMOJIOTUUYECKHUM
psilL, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOI- U A30TCOAEPKAILNE OPTaHUYECKUE COCIUHEHU,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akoH .M. Menneneesa, Teopusi CTpOEHHs OpraHMYEcKHX BemecTs A.M.
BbyTtneposa, 3aKk0H COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUSI U MIPEBPALLCHUS SHEPTUH
IIPY XUMUYECKHUX PEAKIMSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN A3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKAINE B OCHOBE TOHUMAaHUS IPUYMHHOCTH U CHCTEMHOCTH
XUMHMUYECKUX SIBJICHUM; IIPEICTABICHHS O MEXaHN3MaX XUMHUUYECKUX PEaKLnH,
TEPMOJIMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX MX ITPOTEKaHUs, O B3aNMHOM BIIMSIHUH
aTOMOB U TPYII aTOMOB B MOJIEKYJIaX (MHIYKTHBHBII U Me30MepHbIi 3(h(eKThl, OpHeHTaHTHI | 1
Il pona); pakxTonoruueckue CBeEHUS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€30MacHOM
MCITOJIb30BaHUM BaKHEHIITMX OPTaHUUECKUX BELIECTB B OBITY M MPAKTUYECKOH EATEIIEHOCTH
YesioBeKa, OOMIMX HaYyYHBIX MPUHIMIAX XMMHYECKOTO POU3BOACTBA (Ha IpUMeEpe
MIPOM3BOJICTBA METaHOJIA, IepepaboTKu HePTH);
c(OpMHUPOBAHHOCTh YMEHUI. BBISBISATH XapaKTEpHbIE MPU3HAKH MMOHATHIH,

YCTaHaBJIUBATh UX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOLIUE ITOHATHS IIPU ONUCAHUU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECTMHECHMUI;

c(OPMHPOBAHHOCTh YMEHHIA:
HCIIOJIB30BAaTh XUMUYECKYIO0 CHMBOJIMKY JUISI COCTABIIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYIT OPTraHUYECKUX BEILECTB;

COCTaBJISITh YPABHEHMS] XUMHUYECKUX PEAKIMI U paCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUK ITOCPEACTBOM COCTABIIECHUS dJIEKTPOHHOIO
®enepanbHas padouas mporpamma | Xumus. 10-11 knaccsl (yrinyOnEHHBIN ypOBEHb)

OanaHca 3TUX peaKlUi, peakii HOHHOT0 0OMeHa IyTEM COCTaBJICHUS MX MOJIHBIX U
COKpAILEHHBIX MOHHBIX YPAaBHECHHI;

M3rOTaBIMBATh MOJIEIH MOJIEKYJI OPraHNYECKUX BELECTB IS WIITFOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHI. yCTaHABIUBATh MPHHAIICKHOCTD N3YUYEHHBIX
OpPraHUYECKUX BEILECTB MO UX COCTaBYy U CTPOCHUIO K ONpeAeEHHOMY Kilaccy/TpyIie
COeMHEHHH, dasams UM Ha3BaHus 1o cuctemarndeckoit Homenkinatype (IUPAC) u npusooums
TpUBHAJIbHBIE Ha3BaHUS JJISl OTJENIbHBIX MIPEJICTaBUTENIel OpraHMYeCKUX BEIIeCTB (3TUJIECH,
alleTUJIEH, TOJIyOJ, TIUIEPHH, ITUICHIJINKOIIb, (EHOI, (OpMalbAETH I, alleTalIbJeTH I, alleTOH,
MypaBbUHAs KMCIIOTA, YKCYCHAsI KACII0TA, CTEAPUHOBAs, OJICMHOBAs, TaJIbMATUHOBAsI KUCJIOTHI,
TJIUIMH, allaH|H, MallbTo3a, GPyKTO3a, aHWIIMH, AUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOII U
IpyTHe);

c(OPMHPOBAHHOCTh YMEHUSI ONPEACIIATh BUJ XUMHUECKON CBSA3M B OPraHUUECKUX
COEIUHEHMSIX (KOBAJICHTHAs! U MOHHAS CBSA3b, G- U M-CBSA3b, BOJOPOHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOCHUS OPTraHUYECKUX
BemectB A.M. bytiepoBa 1151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepru30BaTh COCTaB, CTpOeHHE, (pu3nueckue u
XUMUYECKUE CBOMCTBA TUIIMYHBIX NPEACTABUTENICH PA3IIMUHBIX KIACCOB OPIaHUYECKUX BEILECTB:
AJIKAHOB, [IUKJIOAJIKAHOB, AJIKEHOB, AJIKA/JIMEHOB, aJJKWHOB, aDOMAaTHYECKUX YIJIEBOIOPO/IOB,



CIHUPTOB, aIbJETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX M CIOXKHBIX H3(PUPOB, )KUPOB,
HUTPOCOECTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIIIEBOI0B (MOHO-, M- U TIOJIHCAXapHIOB),
WUTIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXKLy HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PeaKIUi ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpPMHPOBAHHOCTh YMEHUS MOATBEPKAAaTh HA KOHKPETHBIX MPUMepax XapakTep
3aBHCHUMOCTH PEaKIIMOHHON CIIOCOOHOCTH OPraHNYEeCKUX COEIMHEHUN OT KPaTHOCTH U TUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBS3M), B3AUMHOTO BIIMSIHUSL aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKH YTIIEBOIOPOAHOTO CHIPhS
(He(Th, MPUPOTHBIH Ta3, Yroib), CIIOCOOBI €ro NepepadoTKU U MPAKTHYECKOE TPUMEHEHNE
MIPOJYKTOB MEpepadboTKH;

c(OPMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAaHUI O €CTECTBEHHO-HAYYHBIX METOaxX
MO3HAHUS — HAOJIOIEHUH, U3MEPEHUH, MOJICINPOBAHNH, IKCIIEPUMEHTE (peasbHOM U
MBICJICHHOM) ¥ YMEHHUSI IPUMEHSTh 3TH 3HAHUS;

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSATh OCHOBHBIE OTIEpallii MBICIUTEIbHOM
JeSITeIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMAaTH3AIIHIO, BBISIBICHUE
MIPUYMUHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUEHUS! CBOMCTB BEIIECTB M XUMUYECKUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHI. BBISABIATH B3aMMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATUSIMU
U TIPEJICTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MTpeIMeToB 15 Oonee DenepanbHas
pabouas nporpamma | Xumusi. 10—11 kmaccs! (yriayOnéHHbIN ypOBEHb) OCO3HAHHOTO
MOHMMAaHHUS CYIIHOCTH MaTEepPUaIbHOTO €IMHCTBA MHUPA, UCIIOIb30BaTh CUCTEMHbBIEC 3HAHUS I10
OpPraHUYeCcKOM XMMHUU JJIs1 OOBSICHEHHS U MPOTHO3UPOBAHUS SIBICHUH, HMEIOIINX €CTECTBEHHO-
Hay4YHYIO0 IPUPOLY;

c(OPMHPOBAHHOCTh YMEHHI: IPOBOJUTH PACUETHI 10 XUMHUYECKUM (popMyiam u

YPaBHEHUSAM XUMHUECKHUX PEaKIMH ¢ UCTIOIb30BaHUEM (U3NYECKUX BEIMYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
pacuéThl 10 HAXOXKJICHUIO XUMUYECKOH (POPMYJIbI BELIECTBA 110 U3BECTHBIM MAaCCOBBIM JOJSM
XMUMHUYECKUX 3JIEMEHTOB, IPOIyKTaM CrOpaHus, IIIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBAThH, AHAJIM3UPOBATh U OIICHUBAThH C MO3UIUI
HKOJIOTUYECKOM Oe30MacHOCTH MOCIEICTBUS OBITOBON U MPOU3BOACTBEHHOM JEATEIbHOCTH
YEJIOBEKA, CBA3AHHOM € MmepepaboTKON BEIIEeCTB, UCIIOIh30BaTh MOYUYECHHBIC 3HAHUS TS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHI. CaMOCTOSTENBHO TUIAHUPOBATH U IPOBOJAUTH XUMUYECKUN
9KCIIEPUMEHT (TIOJYyUYEHHE U U3YUEHHUE CBOMCTB OPraHNYECKUX BELECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOIOPOOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKALINX OPraHMUECKHUX BEIIECTB,
peleHre HKCIePUMEHTANIBHBIX 33/1a4 110 paclio3HaBaHUIO OPraHUYECKHUX BEILECTB) C
co0IroIeHreM MpaBmIl 6€30MacHOTO OOPAIEHHS C BEIIECTBAMU U JJAOOPaTOPHBIM
obopyoBaHueM, (HoOpMyIHUPOBATh LENIb UCCIEIOBaHUS, TIPEACTABIATh B Pa3IUUHON hopme
pe3yNIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:
co0JII01aTh MpaBHIIa HIKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOM
JESATEIHOCTH B LIEJSIX COXPAHEHHUS CBOETO 37J0POBbsI, OKPYIKAIOLIEH IPUPOAHON Cpebl U
JOCTUKEHUS €€ yCTONUNBOIO Pa3BUTHS;
OCO3HABATh OMACHOCTh TOKCUYECKOTO JIEHCTBUS Ha JKUBBIE OPTaHU3MBI ONIPEAETIEHHBIX
OpraHMYECKHX BEIIECTB, MOHMMas cMbIca okazatens [TJIK;
aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHUS! OPraHMUYECKUX BEIIECTB B IPOMBIIUIEHHOCTH U
B OBITY C TOUKU 3pEHUS] COOTHOLICHUSI PUCK-IT0JIb3a;

c(OPMHPOBAHHOCTh YMEHHIA. OCYIIECTBIATH 1I€JICHANIPABICHHBIA MOUCK XUMUYECKON
nH(pOpMalMU B Pa3INYHBIX UCTOUYHUKAX (HaAy4YHAsl U yueOHO-Hay4YHas JIUTEepaTypa, CPeJICTBA
MaccoBoi nHpopmanuu, MHTEpHET U ApyTHE), KPUTHUECKU AHAIUUPOBANb XUMUYECKYIO
uH(opMaluIo, nepepabamuléams €€ U UCNOIb308aMb B COOTBETCTBUH C ITOCTABIEHHON y4eOHOM
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (yriry0/1éHHBbI)

No
m\It

HaumenoBanue
pasnesnos, TeM
yueOHOTO IpeaMeTa

Kon-so
4acoB

[IporpamMmMHoOe copepskanue

OCHOBHBIE BUJIbI A€ATEIBHOCTH
o0yJaronmxcs

Pazgen 1 TeopeTuyeckre OCHOBBI OPraHMYECKON XMMHUHU

1.1 Teopus cTpoeHus 5 PackpbiBaTh CMBICI H3y4aeMBbIX
OpraHu4eCcKUX DNEeKTPOHHOE CTPOEHHUE aToMa | MOHATUH (BBIAENATH X
coequHeHni A.M. yIIIEpoJa: OCHOBHOE U XapakTepHble MPU3HAKN) U
Bytneposa BO30Y>KI€HHOE COCTOSTHHS. MPUMEHSTH 3TH TIOHATHUS NIPU
BaneHTHBIE BO3MOKHOCTH ONMCaHUU COCTABA U CTPOCHHUS
aToma yriepoaa. XuMHUUYECKasi | BEUIECTB, JUIsl OObICHEHUS
CBSI3b B OPTraHMYECKUX OTIENbHBIX (PaKTOB U SBICHUH.
COCIMHEHUSX. THIIBI PackpbIBaTh CMBICII MOJIOKEHUH
rHOpHUIN3aliN aToMa TEOPUU CTPOEHUS OPTAaHUIECKUX
yriepoja. MexaHusMbl BeniecTB A. M. bytneposa u
00pa3zoBaHus KOBaJIEHTHOM NPUMEHATH UX U1 00bSICHEHHS
cBsA3M (OOMEHHBIN U JOHOPHO- | 3aBHCHMOCTH CBOWMCTB BEIIECTB OT
aKIENTOPHBIN). THITbI COCTaBa U CTPOCHUS.
MEePEKPhIBaHMS ATOMHBIX Hcnonp30BaTh XUMHUYECKYIO
opOuTaneii: o- u m-CBA3H. CHUMBOJIUKY JUISl COCTaBIICHHUS
OpuHapHasd, ABONHHAS U MOJIEKYJIAPHBIX U CTPYKTYPHBIX
TpoiiHas cBsi3b. CriocoObI (pa3BEPHYTHIX, COKPAILIEHHBIX,
pa3pbiBa CBsI3eH B MOJIEKYyJIaX | CKEJIETHBIX) (hopMyl
OpPraHNYECKHX BEILECTB. OpPraHUYECKHUX BEIIIECTB.
[NonsiTHe o cBOOOIHOM Onpenenars BUABI XUMUYECKOIH
panukane, Hykieoduie u CBsI3U (OIMHApHEIE, KPaTHBIE) B
anekrpoduie. Teopus OpraHUYECKUX COCTUHECHHUSX.
CTPOCHHS OPTaHUIECKHIX XapakTepu3oBaTh pOJb U
coequHeHuil A.M. bytnepoBa | 3HaueHHE OpPraHUYECKON XHUMUU B
U €e COBPEMEHHOE Pa3BUTHE — | PEIIEHUU IpodiIeM
CTPYKTypHasi TEOpHUst 3KOJIOTUYECKOM, TUIIEBOM
OpPraHWYeCKHX COEIUHEHUH. 0€301acHOCTH, B pa3BUTHU
N3omepns. Buasl nzomepun: MEIHULMHBL, CO3IaHUU HOBBIX
CTpYKTYypHas, MaTepHajoB, B 00eCIIeYCHUI
MIPOCTPAaHCTBEHHAS. paloHaIBHOTO
OnexkTpoHHBIE 3G EKTHI B MIPUPOJIOTIONB30BAHNUS;
MOJIEKYJIaX OPraHUYECKUX MOATBEPKAATE €€ CBSI3b C
coelMHEHUN. IHAYKTUBHBIA U | IpYyrUMU HayKamH.
Me30MepHBIN 3P PeKTHI. Hcnons3oBate Moaeau
[TonsiTrie 0 GYHKUMOHAIBHON | OPraHWYECKUX BEIIECTB IS
rpymnme. I'omosorus. WUTIOCTPALIUU UX XUMHUYECKOTO U
['omonorudeckue psbl. MIPOCTPAHCTBEHHOTO CTPOEHUSI.
Howmenxnatypa opraHn4ecknx
COETMHEHUN
(cuctemaruueckas u
TpUBHAJIbHBIC HA3BaHUS).

Hroro mno pazueny 5

Pa3nes 2: YrneBo1opoibl

2.1 IIpenenvubie 5 Anxansl. ['omonoruueckuii Bnaners uzyyaeMbiMu
YIIIEBOIOPOIBI — psia aJkaHOB, 00IIast XUMHYECKUMU TOHATHIMH.

ankaHbl. [{ukmoaakaHbl

(hopMyna, HOMEHKIIaTypa
nzomepus. JNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJT QJIKAHOB, Sp3-

BrISBIATE XapakTepHbIe TPU3HAKU
MOHSITUH, YCTAaHABIUBATh MX
B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIIHE MTOHATHS IPU




THOPUAM3ALUS AaTOMHBIX
opbwuTanei yriepona, 6-CBs3b.
Koughopmepor. duzndeckue
CBOMCTBA QJIKAHOB.
XuUMHUYECKUE CBOMCTBA
AIKaHOB: PEAKIINU
3aMemIeHNs, N30MEePU3aIiH,
JeTUIPUPOBAHMS,
LUKITU3AIIH, TUPOJIN3a,
KpPEKHHTa, TOPCHHSL.
Haxoxnenue B npupoje.
CniocoOrb!I onmyueHus U
MIPUMEHEHHUE aJTKaHOB
Huxnoankansl. O6mIas
(dhopMyiia, HOMEHKIIATypa U
n3omepust. OcobeHHOCTH
CTPOCHHS U XUMHUIECKUAX
CBOWCTB MaJIbIX
(uMKIOnponaH, HMKIOOyTaH)
1 OOBIYHBIX (IIUKIIOTICHTAH,
IUKJIOTEKCaH) UKJIOATKAHOB.
CnocoOrbI omyueHus 1
MPUMEHEHUE LUKI0AKaHOB

2.2

Henpenensuele
yIJI€BOIOPOIBL:
aJIKEeHBbI, aJIKaJAUEHBI,
AJIKUHBI

12

Ankensl. 'oMmonornueckuii
P aTKeHOB, 0o0IIas
(dhopMyIia, HOMEHKIIATypa.
DNEeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOCHHUE
MOJIEKYJI alIKEHOB, Sp2-
ruOpUIN3anus aTOMHBIX
opbwuraneii yriepona, - 1 -
cBs3u. CTpyKTypHas u
reoMmerpudeckas (yuc-mparnc-)
n3omepusi. duzndeckue
CBOICTBa aJIKCHOB.
XUMUYECKHE CBOICTBA:
peaKIuu MPUCOCTUHEHUS,
3aMeNIeHHS B O-TI0JIOKEHUE
IIpU IBOMHOM CBSI3H,
MIOJIMMEPHU3AINH U OKUCIICHHSI.
Ilpeocmasnenue o mexanuzme
Ppeaxkyuu 31eKkmpoduibHo2o
npucoeourenus. [IpaBumno
MapKkoBHUKOBA.
KauecTBeHHBIC peakiiu Ha
JBOIHYIO CBSI3b.

Crioco6s! Toy4eHus u
MIPUMEHEHUE AJIKEHOB.
Anxanuensl. Kinaccudukanus
aJKa/IneHoB (COMpPsIKEHHBIE
M30JIUPOBAHHEIE,
KYMYAUPOBAHHDIE).
OCc0OEHHOCTH JIEKTPOHHOTO
CTPOCHUS U XUMHUYECKHUX
CBOMCTB CONPSIKEHHBIX

OTMCaHNU COCTaBa, CTPOCHUS 1
MPEeBpAIIeHNH OPraHUIEeCKUX
COEIVHEHUN.

Hcnonp30BaTh XUMHUECKYIO
CHUMBOJIMKY IS COCTaBIICHUS
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOM,
CKeJETHOH) hopMyn
YTJIEBOOPOJIOB

YcTranaBIMBaTh MPUHAIICKHOCTh
BEIIECTB K ONPEJICIICHHOMY
KJaccy yrieBoI0pOJ0B MO
COCTaBY M CTPOCHHIO, HA3bIBATh UX
110 CUCTEMATUYECKOMN
HOMEHKJIAType; IPUBOIUTD
TPUBHAIHHBIC HA3BAHUS
OTJIENBHBIX TPeICTaBUTENEH
YTJIEBOIOPOJIOB.

OnpenensTe BUIBI XUMUYECKON
CBSI3H B MOJIEKYJIax
YTIIEBOJOPOIOB (KOBaJICHTHAS
HETOJISIpHAs ¥ MOJIsIpHast, O- U -
CBSI3b).

[MonTBepkaaTh Ha KOHKPETHBIX
npruMepax XapakTep 3aBUCHMOCTH
PEaKIMOHHONW CTOCOOHOCTH
YTIIEBOIOPOJIOB OT KPaTHOCTH H
THIIa KOBAJICHTHOM CBsI3U (O- U T-
CBSI31), B3AUMHOTO BIIHSTHUS
aTOMOB | TPYTIT aTOMOB B
MOJIEKYJIaxX; a TAaKXKe OT
0coOeHHOCTEH peanu3anun
Pas3InYHBIX MEXaHU3MOB
MPOTEKAHUS PEAKLIMM.
XapaxTepuszoBaTh COCTaB,
CTpOEHHUE, IPUMEHEHHE,
(u3nYecKre 1 XUMUYIECKIEe
CBOMCTBA, BAYKHEHIIINE CIIOCOORI
MOJTYYEHUS YTICBOAOPOJIOB,
MPUHAIUTISKANUX K PA3ITNIHBIM
KJ1accaM. BBISBIATE
TEHETHYECKYIO CBSI3b MEXKIY
YTJIIEBOAOPOIAMH PA3THYHBIX
KJIACCOB M TOATBEPKAATH €€
HaJIM4Me YpaBHEHUAMU
COOTBETCTBYIOIINX XUMHUUECKUX
peaKuuii ¢ UCTOIb30BaHUEM
CTPYKTYPHBIX (hOpMYTI BELIECTB.
XapaxTepuzoBaTb UCTOUHUKA
YTIIEBOIOPOTHOTO CHIPBS (HE(DTH,
MIPUPOTHBIN Ta3, yTOIIb), CIIOCOOBI
WX NepepaboOTKH U MPAKTHIECKOE
MpUMEHEHHUE MOTYYaeMbIX MpU
3TOM TIPOJYKTOB.

Hcnons3oBath 00meHayIHEIE
METOABI TO3HAHUS TPU
CaMOCTOSITEIbHOM TUIAHUPOBAHUH,




JIveHoB, 1,2-u 1,4-
MIPUCOETUHEHUE.
[Honumepuzanus
COTIPSKEHHBIX JUCHOB.
CrniocoOsbl omyueHus U
NPYMEHEHHUE aIKaIMCHOB.
Ankunabl. 'oMoornyeckuit
P aTKUHOB, 00IIast
(hopMyIa, HOMEHKIIATypa
n3oMepus. DINEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI aIKUHOB, Sp-
rUOpHUIN3aIs NEKTPOHHBIX
opOuTasei aToMa yriepoa.
du3nUEeCKUe CBOMCTBA
AJIKUHOB.

XUMHUYECKHE CBOICTBA:
peaKIuu MPUCOCTUHEHUS,
JUMEpHU3auu U
TpUMEPU3ALIUU, OKUCIICHHUS.
Kucnornsie cBoiicTBa
AJIKMHOB, MMEIOIINX
KOHLIEBYIO TPOUHYIO CBSI3b.
KauecTBeHHBIE peakIuy HA
TPOMHYIO CBSI3b.

Crioco0bl oy4YeHus u
NPYMEHEHHUE aJIKHHOB

2.3

ApeHbl

ApomaTrueckue
YTII€BOAOPOIEIL.
['omonorudeckuii psa apeHoB,
obrmras Gopmyia,
HOMECHKJIATypa U U30MepHsl.
DIEeKTPOHHOE U
MIPOCTPAaHCTBEHHOE CTPOEHUE
MOJIEKYJIBI OeH301a.
Ilpasuno apomamuunocmu,
npuMepsbl ApOMAMUYECKUX
coeounenuil. Du3maeckue
CBOICTBa apEeHOB.
XuMHUYECKHE CBOMCTBA
OeH30J1a U €r0 TOMOJIOTOB:
peaKIuy 3aMeIeHUs B
OCH30JIbHOM KOJIBIIE U
YTIIEBOIOPOTHOM pajivKale,
peaxIum NprucoeANHEHUS,
OKHCIIEHHUE TOMOJIOTOB
Oenzona. Peaxyuu
91eKMpOPuUIbHO2O
samewgernus. [lpencraBnenue
00 OpHUEHTUPYIOILEM
JIEWCTBUU 3aMECTUTENEH B
OCH30JIbHOM KOJIbIIE Ha
MpUMEpPE ATKUITBHBIX
paanuKanoB, KapOOKCHUIIBHOM,
THUIPOKCHIIBHBIN, aMUHO- U
HUTPOTPYIII, aTOMOB
raJIOTeHOB.

MPOBENICHUU 1 OTIMCAHUT
XMMHUYECKOTO HKCIIEPHUMEHTA
(mabGopaTopHBIE OTIBITHI U
MpaKkTUIecKue padoThI).
CrneioBath npaBuiiaM 0€301acHON
paboTHI B JTaOOpaTOPHH TIPH
UCIIOJIb30BaHUU XUMHUYECKOM
MoCy 1Bl M 000pyIOBaHUS, a TAKKE
MpaBUIIaM OOpaIeHHUs C
BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH

BBINOJIHEHHUS J1A0OPATOPHBIX
OTIBITOB M MPAaKTHYECKUX paboT 1o
MOJYYECHUIO ¥ U3yUCHHIO
OpraHUYECKUX BEIECTB.
[IpeacraBnaTe pe3yabTaThl
JKCIIEpUMEHTA B (hOpMe 3aIHCH
YpaBHEHUH COOTBETCTBYIOLINX
peakuuii u Aenath BBIBOJBI Ha UX
OCHOBE.

[TpoBOMTE BEIYHUCIICHUS JUIS
ompeesieHUs MOJIEKYIAPHOM
(hopMyIIbI OPraHu4eCcKOro
BEIIECTBA M0 YPaBHEHHIO
XUMHUUYECKOUN peakluy U 1o
MacCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €T0
cocTas, 1o Macce (00beMy)
MPOIYKTOB CTOPAHUSI.
CaMoCTOATENBHO IIAHUPOBATh U
OCYILIECTBIISTH CBOIO
MO3HABATEIBHYIO 1ESTEILHOCTD;
MPUHUMATH aKTUBHOE YYacTHE B
TPyTIIOBOH yueOHOM
JIeSITEITBHOCTH




Oco0eHHOCTH XUMUYECKUX
CBOJCTB CTHpPOJIA.
[Monumepu3arust CTUpOIA.
CrniocoOr! ToyueHus U
MPUMEHEHUE aPOMATHUECKUX
YIJIEBOJIOPO/IOB

BbIABIIATE XapaKTEpHbIE IIPU3HAKU

2.4 | l'amoreHomnpousBoaHbIe | 3 ONEeKTPOHHOE CTPOEHUE MOHATUH, YCTaHABIUBATh UX
YIJI€BOAOPOIOB raJOreHONPOU3BOTHBIX B3aMMOCBS3b, UCIIOIB30BATh
yriaesonoponos. Peakiun COOTBETCTBYIOIIHE MTOHATHS TIPU
3aMelIeHNs rajloreHa Ha ONMCaHUM COCTABA, CTPOCHUS U
THJIPOKCHII, HUTPOTPYIIITY, MIPEBpAIEHUH OPraHUYECKHUX
[MUAHOTPYIITY, AMHHOTPYIITY. | COEIWHEHHH.
[eiicTBue Ha Hcnonb30BaTh XUMHYECKYIO
raJIOreHIPON3BOIHBIE CHUMBOJIUKY JUISl COCTABICHHUS
BOJHOT'O ¥ CHUPTOBOTO MOJIEKYJIAPHBIX H CTPYKTYPHBIX
pacTBOpa LIEJIOUH. (pa3BEpHYTOM, COKpAIIEHHOMH,
B3aumopeiictBue CKeJEeTHOH) hopMy
JUTAJIOTEHAJIKAHOB C MarHUeM | YII€BOIOPOIOB
u nuHKoM. IloHsTHE O YcTaHaBIMBaTh IPUHAIEKHOCTD
METaJJIOOPTaHUYECKUX BELIECTB K ONpeeIeHHOMY
COETMHEHUSX. KJIaccy yTJIEBOAOPOIOB IO
Hcnone3oBanne COCTaBYy M CTPOCHHIO, HA3bIBATh X
raJIOreHIPOU3BOIHBIX B OBITY, | I10 CHCTEMaTHYECKOU
TEXHHUKE U B CUHTE3E. HOMEHKJIATyp€; NPUBOIUTD
TPUBHANIbHBIC HA3BAHUS
OTAEJbHBIX MPEJCTABUTENIEH
YIJIEBOJIOPO/IOB.
Onpenensatb BUJbl XUMUYECKOM
CBSI3U B MOJIEKYJIaX
YIIIEBOJOPOAOB (KOBaJCHTHAS
HENoJsIpHas U NMoJIApHasl, G- U T-
CBSI3b).
HWroro no pazgeny 27

Pasnea 3. Kucnopojacoaepskaiiue opraHuuecKie COeAMHEHUSI

3.1

Cruptel. DeHomn

6

IIpenensHbIe OAHOATOMHBIE
criupthl. CTpoeHNEe MOJICKY T
(Ha mpuMepe MeTaHoJa U
staHoia). 'oMomorndeckuit
psn, obmiast popmya,
M30MEpHsl, HOMEHKJIATYpa U
KJIACCU(UKAIIHSI CITUPTOB.
dusnyeckne CBONCTBA
cnupToB. BogoponHas cBs3b.
XUMUUECKHE CBOMCTBA:
pEeaKLMK 3aMEIICHHUSI,
JleTupaTaluu, OKUCIEHUS,
B3aHUMOJCHUCTBHUE C
OpraHUYeCKUMU U
HEOpPraHU4YeCKUMU
kucioramu. KadectBeHHas
peakuus Ha OAHOATOMHBIE
cnuptbl. Gusnonoruyeckoe
JIEMCTBHE dTaHOJIa M METaHOJIa
Ha OpraHu3M YeJIOBEKa.

PackppIiBaTh CMBICIT N3y4aeMbIX
MOHATUH (BBIAETATH UX
XapaKTepHbIC MPU3HAKHU) U
MPUMEHSTh 3TU TOHATHUS TPU
OTIMCAaHUM COCTaBa U CTPOCHHUS
BEIIECTB, 11 O0bsICHEHUS
OTJIENBHBIX (DAaKTOB H SBIICHHIA.
Hcnonp30BaTh XUMHYECKYTO
CHUMBOJIUKY ISl COCTaBIICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOI, COKpAIIEHHO)
(hopMyJT KUCIOPOACOAEPIKAIIIIX
OpraHUYECKUX BEIIECTB.
YcTaHaBmuBaTh MPUHAICKHOCTh
KHCIIOPOI0COIEPIKAIIIIX
OpPraHUYECKUX BEIIECTB K
ONpeeIEHHOMY KJIacCy O
COCTaBY M CTPOCHHIO, HA3bIBATh UX
[0 CUCTEMATUYECKOHN
HOMEHKJIATYP€; PUBOIUTh




CrniocoOsl oyueHus u
MIPUMEHEHUE OJHOATOMHBIX
ciuptoB. [Ipocteie a¢upsl,
HOMEHKJIaTypa U H30MEpHSL.
OcobeHHOCTH (PU3NUECKHX H
XUMUYECKUX CBOUCTB.
MHoroaToMHbI€ COUPTHI:
STUJICHTJIMKOJb U TIULEPHH.
dusnyeckne 1 XUMHUIECKUE
CBOICTBA: peaKIUU
3aMeIICHUsI, B3aUMOJICHCTBHC
C OpPraHUYeCKUMH U
HEOPraHMYeCKUMHU
KHUCJIOTaMH, Ka4Y€CTBCHHAs
peaKknuysa Ha MHOT'OATOMHBIC
cnupThl. PU3HOIIOTHYECKOE
JIEUCTBUE HA OpPTraHU3M
yenoBeka. CriocoObl
MOJTYYEHUs U IPUMEHEHHE
MHOT'0AaTOMHBIX CIIUPTOB.
®enon. CTpoeHNe MOJIEKYJIBI,
B3aMMHOE BIIUSIHHE
THIPOKCOTPYIIIBI U
OCH30JIbHOTO Spa.
®du3nvecKrue CBOMCTBa
(enona. OcobeHHOCTH
XMMUYECKUX CBOUCTB (heHoa.
KauecTBeHHbIe peakiyu Ha
¢denon. TokcuuHOCTH (heHona.
Crioco0b! Toy4eHus u
MIpUMeHeHNe QeHoa.
denondpopmanbaeruaHas
cMmona

3.2

KapOonmibabie
COCIMHEHHS:
QJBJIETU]IbI, KETOHBI.

Kap06oHOBbBIE KUCIIOTHI.

CroxxHbie 23QUpBHL.

15

KapOoHubHBIE COETMHECHUSI:
QJIBAETH]IBl M KETOHBI.
DJEKTPOHHOE CTPOCHHUE
KapOOHWIIBHOM TPyTIIIHI.
I'omonorudeckue psipl
QJIBAETHIIOB U KETOHOB, 00111ast
bopmyna, nzomepus u
HOMeHKJIaTypa. dusnueckue
CBOMCTBA aJIbJCTUIOB U
KETOHOB.

XUMHUYECKHE CBOMCTBA
QJIBAETH]IOB U KETOHOB
(peakuyy MpUCOETUHEHUS).
IIpedcmasnenue o mexanuzme
pearyuil HyKeo@uivbHozo
npucoeourenus. OKUCIEHUE
QJIBAETHIOB, KAUECTBEHHBIE
PEaKIny aubIeTruioB.
CrniocoOs! ToyueHus U
MIPUMEHEHHUE aNbJETUI0B U
KETOHOB.

OIHOOCHOBHBIE MTPEICTBHBIC
KapOOHOBBIE KHCIIOTHI.

TPUBHAJILHBIC HA3BAHUS
OTJIENBHBIX TPEJICTaBUTENEH
KHCIIOPOJICOIePKAIIIX
COEIMHEHUH.

XapaxkTepuzoBaTh COCTaB,
CTpOeHHeE, IPUMEHEHHE,
(u3MIecKre 1 XUMUIECKIE
CBOMCTBA, BayKHEHIIIE CIIOCOOBI
MOJTYYEHUsl TpeCTaBUTEICH
Pa3INYHBIX KJIACCOB
KHCJIOPOJICOCPIKAIINX
COCIMHEHHUIA; BBISIBIIATh
TeHETUYECKYIO CBS3b MEXITYy HUMHU
Y MOATBEPAKAATH €€ HaJTNIne
YpaBHEHHUSMH COOTBETCTBYIOIINX
XUMHYECKUX PEAKITH ¢
WCTIOJIb30BaHUEM CTPYKTYPHBIX
(hopMyJT BEILIECTB.

[MonTBepxaaTh Ha KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CTIOCOOHOCTH
KHCJIOPOJICOACPKAIINX
OpPraHMYECKUX BEIIECTB OT
(YHKIMOHAJIBHBIX TPYIII B
COCTaBe WX MOJIEKYJI, B3AUMHOTO
BIIUSTHYSI aTOMOB M TPYIII aTOMOB
B MOJIEKYJIaX; a TAaKXKe OT
OCOOCHHOCTH peaTh3alliu
Pa3INYHBIX MEXaHU3MOB
MpOTeKaHUs peakiuii. OMUChIBaTh
COCTaB, XUMUYECKOE

CTpOEHHUE U IPUMEHEHHUE KUPOB U
YTJIEBO/IOB, XapaKTEpPH30BaTh UX
3HAYEHUE IS )KU3HEIEATSILHOCTH
OpraHu3MOB.

Oco3HaBaTh ONACHOCTD
BO3/ICHICTBHA HA JKUBHIC
OpraHu3Mbl ONpeIeIeHHBIX
KHCJIOPOJICOACPKAIINX
OpPTaHHYECKUX BEIIECTB U
MOSICHATD Ha MPUMEPax CIIOCOObI
YMEHBIICHUS U PEeIOTBPALICHUS
UX BPEJHOTO BO3JCHUCTBHS Ha
OpTraHM3M YellOBeKa.
Hcnons3oBath 00meHaAYIHbIE
METO/IbI IO3HAHUS TIPU
CaMOCTOSITETTHHOM TUIAHUPOBAHUH,
MPOBENICHUU 1 OTIMCAHUT
XMMHUYECKOTO IKCTIEPHUMEHTA
(maGopaTopHBIE OTIBITH U
MPaKTHYECKUE PaOOTHI).
CrneoBaTh npaBuiiaM 0€30MacHON
paboThI B 1a0OpaTOPHUU MIPH
WCTIOJIb30BaHUH XHMHUYECKON
MOCyABI B 000PYAOBaHUS, a TAKKE
MpaBIaM OOpAIICHUS C
BEIICCTBAMHU B COOTBETCTBHH C




Oco0eHHOCTH CTPOCHHUS

MOJICKYJI Kap60HOBBIX KHCJIIOT.

Wzomepus m HOMEHKIaTypa.
®du3nyecKue CBONCTBA,
BOJIOPOIHBIC CBSI3H.
XHUMHUYECKHE CBOMCTBA!
KHCIOTHBIE CBOMCTBA,
peaxius TepuduKaum,
PEaKIuM ¢ y4acTHEeM
YTIIEBOIOPOTHOTO pagnKaa.
[TonsiTHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT:
CJIOKHBIE A(UPBL, aHeUOPUIL,
2a7102eHaAH2UOPUODL, AMUObL,
Humpuivl. OCOOCHHOCTH
CBOICTB MypaBbHHOMN
KHCJIOTHI.

MHoroo0pa3zue kapOOHOBBIX
kucnoT. OcobeHHoCTH
CBOMCTB HEMPEAECTHHBIX H
apoMaTHYECKUX KapOOHOBBIX
KHCIIOT, TUKapOOHOBBIX
KHCJIOT,
FHUIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTeny BhICIIMX
KapOOHOBBIX KHCIIOT:
CTeapuHOBas,
NMaJbMUTHHOBASI, OJICUHOBAS,
JIUHONEBAS, TUHOLEHOBAS
KHCIO0THL. CrtocoOb!
MOJTyYeHHs ¥ TPUMEHEHHEe
KapOOHOBBIX KHCJIOT.
CrnoxHsie 3QupsI.
I'omonorudeckuit psi, oomas
dhopmyna, nzomepus u
HOMEHKJIATypa.

3.3

YraeBoasl

OOmiast xapaKTepUCTHKA
yrieBooB. Kinaccudukarust
YTIeBOIOB (MOHO-, - U
MTOJTNCaXaPH/IBI).
MoHocaxapubl: II0K034,
¢dpykrosa, pud03a, rajgakTosa,
ne30KcHpro03a. Puznueckue
CBOICTBA U HAXOXKJICHUE B
npupoge. oTocuHTes.
Onmuyeckas usomepus.
Konvuamo-yennas
maymomepus Ha npumepe
MOJIEK)TIbl

271I0K03bl, npoexkyuu Xeyopca,
0- U f~anomepul 2IHOKO3bL.
XUMUYECKHE CBOMCTBA
TITFOKO3BI: C Y9aCTHEM
CHHUPTOBBIX U allbICTUAHOMN
TPy, CIUPTOBOE U
MOJIOYHOKHCIIOE OpOKEeHUE

WHCTPYKUUSIMH BBITOTHEHUS
71a00paTOPHBIX OIBITOB U
MPaKTHYECKUX PadoT 1o
MOJYYCHUIO ¥ U3yUCHHIO
OpPraHUYECKUX BEIIECTB.
[IpeacraBnaTe pe3yabTaThl
JKCIIEpUMEHTA B (hOpMe 3aIHCH
YpaBHEHUH COOTBETCTBYIOLINX
peakuuii u Aenath BBIBOJBI HA UX
OCHOBE.

[TpoBOAUTH BEIYHUCIICHUS IS
ompeesieHUs MOJICKYIAPHO
(hopMyIIbI OPraHuYeCcKOro
BEIIECTBA M0 YPaBHEHHIO
XUMUYECKOU PEakLUy U 110
MAacCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIINX B €T0
COCTaB, a TAKXKE Ha ONpeesIeHHIEe
JIOJIM BBIXOJIa MIPOAYKTA PEAKIIH
OT TEOPETHUYECKH BO3MOXKHOTO.
CaMOCTOATENNbHO MIJIAHUPOBATH U
OCYILIECTBIISITH CBOIO
MO3HABATEIBHYIO e TEILHOCTD;
MPUHUMATH AKTUBHOE YYacTHE B
TpYIIOBOH yueOHOU
JESITeTbHOCTH




Ir0Ko3bl. [IpruMeHneHune
[JIIOKO3bI, €€ 3HAUECHUE B
JKU3BHENIEATEIbHOCTH
OpraHu3Ma.

Hucaxapuel: caxaposa,
MajibTO3a U JIAKTO3a.
BoccranaenuBaromue u
HEBOCCTaHABIUBAIOIINE
nucaxapusl. ['uaponus
caxapo3ssl. Haxoxaenue B
MIPUPOJIC U IPUMEHEHUE.
[Tonucaxapunapl: Kpaxmai,
[JIMKOTEH U 10034,
CtpoeHre MaKpOMOJIEKYJT
Kpaxmasa, TIMKOTeHa 1
uesono3sl. dusnueckue
CBOMCTBa Kpaxmaja u
LEJJTI0JIO3bI. XUMUUYCSCKHUE
CBOICTBA Kpaxmalia
(Tumporu3, KauecTBEHHAS
peakmusi ¢ HooM).
Xumuueckre cBOUCTBa
LIEJUTIOI036I (THAPOIIH3,
peakiys moxydeHne 3pupoB
nesuoi036l). Ionsatue 06
HCKYCCTBEHHBIX BOJIOKHAX
(BHCKO3a, alleTaTHBIN MICIK).

Bcero no pazneny
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Pasnea 4. AzoTconepskamue op

TaHUYCCKUEC COCANMHCHUSA

4.1 AMUHEL
AMUHOKUCIOTEL.
benku

4

AMUHBI — OpraHUYECKUE
MTPOM3BOHBIE AMMHUAKA.
Kiraccudukarus aMuHOB:
anmudaruveckue u
apOMaTHYECKUE; ICPBUYHBIC,
BTOPUYHBIE W TPETUIHEIE.
CtpoeHre MOJIEKYJI, 00IIast
(dhopmyna, uzoMepus,
HOMEHKJIATypa U (PU3NIEeCKIe
cBoMcTBa. XUMHUYECKOE
CBOMCTBa ann(aTHISCKUX
aAMHUHOB: OCHOBHBIE CBOWCTBA,
ANKUITNPOBAHUE, PEAKIINH C
azoTuctoi kuciotoir. Comu
AJIKHJIaMMOHUS.

AHWIHH — TIPEICTABUTEIh
aMHUHOB apOMaTHYECKOTO
psana. CTpoeHUe aHWIHHA.
B3anmuoe BimsiHUE Tpynn
aTOMOB B MOJIEKYJIC aHUJIMHA.
Oc00EeHHOCTH XUMHUYIECKUX
CBOWCTB aHUIIMHA.
KauecTBeHnHbIe peakiyu Ha
AHHWJINH.

CrniocoObl oy4eHue U

PackpriBaTh CMBICI M3y4aeMbIX
TTOHATHH (BBIOCISTH HX
XapakTepHBIC IPU3HAKA) U
MPUMEHSTh 3TU TIOHATHUS PU
OTIMCAaHUU COCTaBa U CTPOCHHUS
BEIIECTB, A1 OOBICHEHUS
OTJICNBbHBIX (DAKTOB M SBJICHHIA.
Hcnonp3oBaTh XUMHYECKYIO
CHUMBOITUKY ISl COCTABIICHHS
MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOMN)
(hopMyIT a30TCOAEPIKAIIIX
OpraHUYECKUX BEIIECTB.
Ornpeaensats TPUHAICKHOCT
a30TOCOJICPIKAIIHNX BEIIECCTB

K OTIpeAeNICHHOMY KJIacCy IO
COCTaBy W CTPOCHUIO, HA3bIBATh UX
0 CHCTEMaTHYECKOM
HOMEHKJIIATYPE; MPUBOTUTH
TPUBHAJILHBIC HA3BAHUS
OTJEJIbHBIX MPEJCTABUTEINICH.
XapakTepu3oBaTh COCTaB,
CTpOeHHe, IPUMEHEHHE,
(bu3NUECKre U XUMHYECKHE
CBOMCTBA, BAYKHEHIIIE CIIOCOORI




MpUMeHEeHUEe ann(aTHYECKHX
aMUHOB W aHWJIMHA U3
HUTpPOOEH30ITA.
AMHMHOKHCIIOTEI.
Homenknatypa u uzomepus.
OTaenbHbBIE TPEICTABUTENH 0~
AMUHOKHCJIOT: TJIMITHH,
QIaHWH, (QeHUNANAHUH, CEPUH,
2YMAMUHOBAs KUCIOmA,
ausun, yucmeurn. Onmuueckas
usomepust amunoxuciom: D- u
L-amunoxuciome.
dusnyeckne CBOMCTBA
AMUHOKHCIOT. XUMHUYCCKHUE
CBOMCTBa aMHMHOKHCIIOT KakK
aM(pOTEpHBIX OPraHUIECKIX
COEJIMHEHUMN, peaKIus
IIOJIMKOH/ICHCAIHH,
o0pa3oBaHue MEeNTUAHOMN
CBs3H. bronoruueckoe
3HAYE€HUE aMUHOKUCIIOT.
CHHTE3 IIEOTUI0B.

benku xak npupoaHsie
nonumMepsl. [lepruynas,
BTOPHUYHAS U TPETHUHAS
CTPYKTypa OeNKOB.
XyMudeckue CBOMCTBA
OCJTKOB: THUIPOIIU3,
JICHATypaIus, Ka4eCTBEHHBIC
peaknuu Ha OCNKH.

Tonsmue 06
asomcooeparcauyux
2emepoOYUKIULeCcKUxX
COeOUHEeHUsIX.
Tupumuounossvie u
NYPUHOBbLE OCHOBAHUSL.
Hyxneunogvie kuciomol:
cocmas, cmpoeHue u
buonozuyeckoe poiv.

MOJTyYEHUS TUITHIHBIX
MpeJICTaBUTEIIeH a30TCOACPIKAIIUX
COEIVHEHUN.

OnwuckBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOICTBA OEIIKOB;
MOSICHATD Ha MPUMepax 3HaUCHHE
OeIKOB /IJIs1 OpraHu3Ma YeIoBeKa.
[IpoBoaAUTE BHIUUCIICHUS IS
ompeesieHHs MOJIEKYIAPHOM
(hopMyIIBI OpTraHUIECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJISIINX B
€ro COCTaB, a TAKXKeE 110
YPaBHEHUSIM XUMHUYECKUX
peaxkuuu.

Hcnonws3oBath 00mIeHAYIHEIE
METOJIbI IO3HAHUS TIPH
CaMOCTOSITEIbHOM TUIAHUPOBAHUH,
MPOBEICHUU 1 OTIMCAHUU
XUMHYECKOTO

JKcrieprMeHTa (J1abopaTopHbIe
OTIBITHI U MPAKTUYECKHUE PAOOTHI).
CaMOCTOSTENLHO IIJIAHUPOBATH U
OCYIIECTBJISITH CBOIO
MO3HABATEIBHYIO IS TEILHOCTD;
MPUHAMATH aKTHBHOE y4acTHe B
TPyTIIOBOH yueOHOM
JeSITETBHOCTH

Hroro no pazpeny

4

Paspnen S. BeICOKOMOJIEKYTISIPHBIE COEIUHEHUS

5.1

BLICOKOMOJ'ICKYHHPHLIG
COCOUHCHUA

2

OCHOBHBIE METO/THI CHHTE3a
BBICOKOMOJIEKYJIISIPHBIX
COCIMHEHUN —
MOJIMMepr3anus 1
TTOJTMKOH/ICHCAITHSL.
Ilpeocmasnenue o
cmepeope2yiapHoCmu U
HAOMONEKYAAPHOU CIPYKMYpe
NOUMEPO8, 3A8UCUMOCTD
C80UCME NOAUMEPOS O UX
MONEKYAAPHOSO U
HAOMONEKYISIPHO20 CMPOEHUSL.
[TonumepHbIE MaTEpUAIBL.

Brnaners uzyyaemMbimMu
XMUMUYECKUMH MOHSTHAMU:
PacKpBIBaTh CMBICI U3y4aeMbIX
MOHATHH U IPUMEHSTH 3TU
MOHATHS IIPU OIMCAaHUH COCTaBa U
CTPOEHUSI BEICOKOMOJIEKYISIPHBIX
OpPraHUYECKUX BEIECTB, IS
00BsSICHEHHS OTJCTHHBIX (PAKTOB H
SIBIICHUM.

Hcnonp30BaTh XUMHUYECKYIO
CHUMBOJIMKY JUIS COCTaBJICHUS
CTPYKTYPHBIX (hOPMYJT BEIIECTB
(MOHOMEpPOB U TIOJIMMEPOB) U




[TmacTmacce! (TOMUATHIICH,
TTOJIUTIPOTIHIIEH,
MTOJTMBUHIITXJIOPHUI,
MOJIUCTHPOII,
MOJIMMETHIIMETAKPUIIAT,
TTOJTMKapOOHATEI,

oA THIICHTepedTaIar).
YTunuzanus u nepepadboTka
IJIaCTUKA. DIacTOMEPHI:
HaTypaJIbHBIi,
CHUHTETHYECKHE KayuyKH
(OyTamueHOBBIi,
XJIOPOTIPEHOBBIH,
M30IPEHOBBIN) U CUIIMKOHBI.
Pe3una.

Bonokna: HarypanbHBIE
(TrepcTh, menK),
HCKYCCTBEHHBIE (BHCKO3a,
aI[eTaTHOE BOJIOKHO),
CHUHTETHYECKHE BOJIOKHA
(xampoH 1 NaBcaH).
Honumepwvr cneyuanviozo
HazHauenus (menoH, keanap,
INEKMPONPOBOOAUjUe
noaumepwbl, buopasnazaemvle
noaumepwi).

YpPaBHEHUH peakuuid
MOJIUMEPHU3ALIUU H

TTOJTMKOH ICHCAIIHH.

OnuceIBaTh COCTaB, CTPOEHHE,
OCHOBHBIE CBOWCTBA U
MpUMEHEHNe KayqyKoB, HanOoJee
pacupoCTpaHEHHBIX BHJIOB
MJIACTMACC U BOJIOKOH.
Hcnonw3oBath 00IIEHAYYHEIC
METObI TO3HAHUS TIPH
CaMOCTOSATEIFHOM TUIAHHPOBAHUH,
MIPOBEICHUU U ONIHUCAHUU
XHUMHYECKOTO SKCIIEPUMEHTA
(JtabopaTopHBIE OTBITH U
MpaKkTHIECKUe PadoThI

Brnagers uzygaempiMu
XUMHUYECKAMH TTOHSATHSIMIL:
PaCKpBIBaTh CMBICT HM3y4aeMbIX
MOHSTUN U PUMEHSTD TH
MTOHSATHUS TIPY OTIMCAHUH COCTaBa U
CTPOCHHUS BHICOKOMOJIEKYIISIPHBIX
OpTraHUYECKUX BEILECTB, IS
00BSICHEHHS OT/IENIBHBIX ()aKTOB H
SIBJICHUH.

Hcnonb30BaTh XUMHUYECKYHO
CHUMBOITUKY ISl COCTABIICHHS
CTPYKTYPHBIX (POPMYIT BEUIECTB U
YpPaBHEHUH peakuuid
MOJIMMEPU3ALIUY U
TTOJTMKOH/ICHCAIIHH.

OmnucHIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJIee pacpoCTpaHEHHBIX
BHJIOB TTACTMACC, BOJIOKOH,
Kay4qyKOB

B Pa3IUYHBIX OTPACIIAX.
Hcnonp30BaTh €CTECTBEHHO-
HayYHBIC METOIBI IO3HAHUS —
HaOII0AAaTh U OIUCHIBATH
JIEMOHCTPAIMOHHBIA SKCIIEPUMEHT

Hroro no pazpeny

I'eneTnyeckas CBA3b
MEXIy KllaccaMu
OpraHUYeCKUX
COCIUHCHUM

XUMHUYECKHE

CBOHCTBA ,CTIOCOOBI
HOJIyYEHUs], HOMEHKJIATypa
(TpuBHaNBHAS U
CHCTEMaTHYECKasl), YCIOBHS
IIPOTEKAHUS] XUMUYECKUX
peaKIrii BEIIECTB Pa3IUnYHbIX
KJIACCOB:

QJIKaHBl, IUKJIOAJIKAHBI,
QJIKEHBI, aJIKAJIUCHBI, AIKWHBI,
apeHbl, CIUPTHI, PEeHOIIbI,
QJIbAETH]IbI, KETOHBI,
IpeaeIbHbIe OTHOOCHOBHBIE
KapOOHOBBIE KUCIIOTHI,
HeTpeaenbHbIe KapOOHOBEIE

Bitagers nzydyaembimu
XUMHAYECKUMH TTOHATHSMH.
BbIIBIATH XapaKTepHbIE IPU3HAKU
MOHSTUH, YCTaHABIUBATh UX
B3aMMOCBS3b, UCIIOIH30BATh
COOTBETCTBYIOIINE TOHATHUS NIPH
OTIMCaHUM COCTaBa, CTPOCHHUS U
MIpEBpAIIEHUH OPraHUYECKUX
COCTUHECHH.

Hcnonp30BaTh XUMHYECKYTO
CHUMBOJIUKY ISl COCTaBJICHHS
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEépHYTOM, COKpPAIIEHHOM,
CKeJNeTHOH) hopMyIt
YIJIEBOJIOPOJIOB




KHCJIOTBI, IBYXOCHOBHBIE
KHCIIOTHI, apOMaTHYECKUE
KapOOHOBBIE KUCIIOTHI,
THIPOKCUKHCIIOTHI, CII0KHBIC
3¢ UpPbl MOHOKapOOHOBBIX,
TUKapOOHOBBIX KHCIIOT,
CIIOXHBIE d(QUPHI
JIByXaTOMHBIX CIIUPTOB,
MOHOCaXapu/Ibl, UCaXapUIbl,
MOJTMCaxapu bl ¥ UX APHUPHI,
anudaruueckre aMuHbl,
apOMaTHYECKUE aMUHBI,
AMUHOKHCJIOTHI U 00pa3yHMbIe
WUMH CIIOKHBIE 3(QUPEI,
MIPOU3BOIHBIC KAPOOHOBBIX
KHCTIOT: aHTUAPHUIBI,
raJloTeHaHTUAPUIBI, aMUTIBI,
HUTPUIIBI KUCJIOT.

YcraHaBIMBaTh MPUHAIICKHOCTD
BEIIECTB K ONpeeIeHHOMY
KJIaCCy yTJIEBOAOPOIOB IO
COCTaBy U CTPOCHUIO, HAa3bIBATh UX
[0 CUCTEMATUYECKOHN
HOMEHKJIAType; IPUBOTUTH
TPUBHAIBHBIC HA3BAHUS
OTJIENIBHBIX TPEJICTaBUTENICH
YIJIEBOJOPOJIOB.

Onpenenarh BUAbl XUMUYECKOH
CBSI3H B MOJICKYJIaxX
YTIIE€BOIOPOIOB (KOBAJICHTHAS
HETOJISIpHAs U MOJIIpHAsl, G- U T-
CBS3b).

[MoxTBepxaaTh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CIIOCOOHOCTH
OpPraHMYECKUX OT KPaTHOCTU U
THTIA KOBAJICHTHOH CBsI3U (G- U T~
CBS3H), B3AMMHOTO BIIHSTHHS
aTOMOB ¥ I'PYIIIT aTOMOB B
MOJIEKYJIax; a TAKXKe OT
0COOCHHOCTEH pean3aliu
pa3IMYHBIX MEXaHU3MOB
MPOTEKAHUS PEAKIIMM.
XapakTepu3oBaTh COCTaB,
CTpOeHHe, IPUMEHEHHE,
(dU3NUECKIEe U XUMHYECKHE
CBOICTBA, BAKHENIIIHE CITIOCOOBI
MOJTyYeHUs OPT. COEAMHEHH,
MIPUHAIUTISKAITUX K PA3ITNIHBIM
Kiaccam. BBISBIISITE
TCHETUYECKYIO CBS3b MEKIY
OPraHMYECKUMH COCIUHECHUSIMHU
Pa3ITUYHBIX KIACCOB U
MOITBEPKIATh € HaTu4re
YPaBHEHUSIMU COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUN C
WCIIOJIb30BAaHUEM CTPYKTYPHBIX
(hopMyJ BEIIECTB

Hroro no pazaeny

Bcero yacos 1o
porpamme
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