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ITosicHuTeIbHAA 3alIMCKA
Pabouas nporpamma no xumuu (10 kaace — 6a30Boe U3ydeHHE MPEMETA) COCTABIIEHA B COOTBETCTBUU ¢ DeepanibHbIM KOMIIOHEHTOM IOCYJapCTBEHHOTO
o0Opa3oBarenbHOro cTanaapra oomero oopaszoBanus (2004 r.).
HopMaTHBHO-TIpaBOBasi 0CHOBa padoueii MporpaMMsbl N0 XUMHH
1. 3akon MunuctepcrBa oOpa3oBanus u Hayku Poccuiickoii @enepanun «O06 o6pazoBanuu B Poccuiickoii @eneparum» ot 26.12.2012. Ne273;

2. ®enepanbHBIi KOMIOHEHT T'OCYJapCTBEHHOTO OOpa30BaTEIbHOrO CTaHAapTa OCHOBHOTO o0miero oOpasoBanusi, yrBepxkiaeHHbIH MO P® ot 05.03.2004
Ne1089;

3. denepanpHBIl TEepeueHb YYEOHHMKOB, PEKOMEHJIOBAaHHBIX (JOMYIIEHHBIX) K MCIOJIB30BAaHUIO B 00pa30BaTEIbHOM IIpOLleCCE B 00pa30BaTEIbHBIX

YUPEKICHUSIX, PEATU3YIOLINX MTPOorpaMMbl o01iero oopazoBanust B 2017 —2018 yueGHoMm ronuy;

TpeboBanus K OCHAIIEHHUIO 00PA30BATEIBHOIO IPOIECCa B COOTBETCTBUU C COJEpKATENbHBIM HallOJIHEHHEM yueOHbIx npeameroB OI'OC;

ObpazoBarenbhas nporpamma AHOO «O06pa3zoBatenbhbliil LlenTp «Ycmexy;

basucHblii yueOHbI# maH 0011e00pa3oBaTenbHbIX yYupexaeHuid Poccuiickoii @enepaiiy, yrBepKAeHHbIN nprukazom MunoOpasoBanus PD;

N o ok

VYueonsrii mman AHOO «O6pasoBarenbusiii Lientp «Ycmnex» Ha 2017-2018 yaeOnsblit ro.

Pabouas mporpamma kypca xumuu 10 kiacca cocraBieHa Ha ocHOBe lIporpaMMbl M MPUMEPHOTO TEMAaTHUYECKOTO IUIAHWPOBAHUS Kypca XUMHH K
yueOHuKaM xumuu aBTopoB I.E. Pymsutuca, ®@.I'. ®enpamana mug 10 — 11 kinaccoB 001eodpazoBaTenbHbIX yupexaeHui (0a30Bblif ypoBeHb). Mcnonbzyemblit
MaTepHall COOTBETCTBYET TpeOOBAaHUAM (eIepaaIbHOr0 KOMIIOHEHTA roCy1apCTBEHHOIO CTaHAAapTa 001ero oOpa3oBaHuUs.

[Ipy mpoOXOXIEHHH MPOrpaMMbl B OYHO-3204HOH (hopMe YacTh YacoB BBIJENIEHA HA CaMOCTOSTENIbHYIO paboTy. Yackl caMoCTOATENbHOH paboThI
yJaluxcsi IpearnoiaraloT HHANBUAYAIbHYI0O aKTUBHOCTh CaMUX O0Yy4aeMbIX NMPH 3aKpEIUIEHHMH MOJIYYEeHHBIX 3HAHUHM, HAaBBIKOB, YMEHUH W NPH MOJATOTOBKE K
3aHATUAM. CaMOCTOsTeNIbHAs paboTa BKIIOYAET B ceds cienyromue Bubl padoT: paboTa ¢ yueOHMKOM U TeTPaasiMU, NI€YaTHBIMU JIUTEPATYPHBIMU HCTOYHUKAMH,
CaMOCTOSITENIbHBI TIOUCK HEoO0X0IUMOW MH(OpPMALMU 4Yepe3 HMHTEPHET, CaMOCTOSATENIbHBIM MPOCMOTp (MpOCIYIIMBAHHE) Tele- U paguolepenad, BHIEO- U
ayauosanuceil, pabora ¢ BUPTyaJIbHBIMH IIpOrpaMMaMi, pedepupoBaHHE HCTOYHUKOB, COCTaBJICHHE AaHHOTALMN, pPELeH3Ul, OT3bIBOB, MOJIOTOBKAa K
MIPOMEXYTOUHOM aTTeCTalllY, BHIIOJHEHUE JOMAIIHUX KOHTPOJbHBIX PabOT U TECTOB, CAMOCTOSTEIBLHOE BBIIOJHEHHE MPAKTUUECKUX 3a/laHuil penpoayKTUBHOTO
THIIA: OTBETHI HAa BOIIPOCHI, TPDEHUPOBOUHBIE YIIPaKHEHUs, pad0Ta C TEKCTaMH, BBIITOJIHEHNE TBOPUYECKUX 3aJJaHU, TPOEKTOB, MOJATOTOBKA YCTHBIX BBICKa3bIBAaHHM
0 TeMe, MOJATr0TOBKA MPEe3eHTallui, MOArOTOBKA K YYacTHIO B Pa3jIMYHOTO poja TBOPUECKUX MEpONPHUATHSAX B paMKax yueOHOU mporpammbl. CamocTosITeNbHAs
paboTa yyarmumxcst — 3To IIaHupyemas ydeOHasi, yueOHO-uCCleioBaTeNbCKasi padoTa, HalpaBiieHHast Ha BBHIIIOJHEHNE OCTaBIEHHON UIAaKTHYECKOM 1IeTTH: TTOUCK
3HaHUH, UX OCMBICIIEHHUE, 3aKpeIlieHHe, 0000IIeHre M cucTeMaTh3anus, (pOopMHUpPOBaHUE U pa3BUTHE YMEHHI, BBIMOJHSAEMas BO BHEAYAUTOPHOE BpEMs IO
3aJJaHUIO U TIPU METOJIMYECKOM PYKOBOJICTBE YUMTEINSI, HO O€3 €ro HeMmoCpeACTBEHHOTO yYacTHsl.

CamocrodrenbHas paboTa yJaluxcsl HalpaBiieHa Ha pelieHue CIeIyIoNuX 3a1au:
— cHUcTeMaTH3alus, 3aKperyieHue, yriyOJeHue U paclIMpeHHe MOJIYYEHHBIX 3HAHHH, CaMOCTOSTENIbHOE OBJIAJICHHE HOBBIM Y4E€OHBIM MaTepuajoM U
IIPUMEHEHHE €r0 HE TOJIBKO Ha PENPOJTYKTUBHOM, HO U HAa TBOPYECKOM YPOBHSIX;



— Pa3BUTHUC 06IHI/IX n HpO(l)eCCI/IOHaJ'IBHBIX KOMHCTGHHHﬁ, BKIIIOYAKOIIHUX B cebs cIocoOHOCTh OCYIICCTBIIATh ITOUCK, aHAJIM3 W OLICHKY PIH(bOpMaI_[I/II/I,
HeO6XO,Z[I/IMOI7I IJi1 IIOCTAaHOBKHM W PCHICHUA y‘le6HI)IX 3aJlad M JIMYHOCTHOI'O Ppa3BUTHA; HCIIOJIb30BATb HH(bOpMaHI/IOHHO'KOMMYHI/IKaI_II/IOHHBIe
TEXHOJIOTHUH I COBEPIICHCTBOBAHUA yLIe6HO'Hpe,[[HPO(i)eCCI/IOHaJIBHOﬁ JACATCIIbHOCTH,

- (bOpMI/IpOBaHI/Ie N Pa3sBUTUC I103HABATCIIBHBIX CIIOCOOHOCTEH M aKTHBHOCTH ydamuxcs, HX TBOp‘ICCKOﬁ WHUOUaATUBBI, CaMOCTOATCIBHOCTH,
CIIOCOOHOCTH K CaMOpPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CaMOpEaIn3alvun, KYJIbTYPhl YMCTBCHHOI'O TPpyJda y4YallluXcCs.

OO0uasi xapakTepuCTHKA NpeaMeTa
N3ydenne xumun Ha 6a30BOM YpOBHE CpeAHETO (ITOJIHOTO) 00111ero 00pa3oBaHusl HAIIPABJICHO HAa JOCTHKEHHUE CIEAYIOIINX [EIeH:

. HAa OCBOCHHE 3HAHUM O XUMUYECKON COCTABIIIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPA, BAKHEUIINX XUMUYECKUX ITOHATHAX, 3aKOHAX U TEOPHUSIX;
. Ha OBJIa/leHHe YMEHHMSIMH TIPHMEHATH TOJYYCHHBIC 3HAHUS IS OOBSICHEHHUS Pa3HOOOPA3HBIX XUMHYECKUX SIBJICHUH M CBOMCTB BEUIECTB, OLIEHKU POJIH
XUMHH B Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUMN U MOITYYEHUH HOBBIX MaTepUaJIOB;
. HA pa3BUTHe MO3HABATEIHHBIX MHTEPECOB W MHTEIUICKTYAIBbHBIX CIIOCOOHOCTEH B MPOILECCE CaMOCTOATEIBHOTO MPUOOPETEHUS XMMHYECKHX 3HAHHUU C
HCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB MH()OPMAIMH, B TOM YHCIIE€ KOMIIbIOTEPHBIX;
. HA BOCHUTAHMe YOEX/IEHHOCTH B IMO3UTHUBHON POJIM XUMHHM B KH3HH COBPEMEHHOT'O OOILIECTBA, HEOOXOIAMMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIIEHHS K
CBOEMY 37I0POBBIO U OKPYKAIOLIECH Cpele;
. HA NpPUMEHeHHe MOJIYYeHHbIX 3HAHMI W yMeHMH /Ui 0€30IacHOTO HCIHOJb30BaHMS BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3SHCTBE M Ha
IIPOM3BO/JICTBE, PEIICHUS TPAKTUUYECKUX 3a/1a4 B TOBCEIHEBHOM JKU3HU, IPENYNPEKACHUS ABICHUHN, HAHOCALUX BPeJ 3/10pOBbIO YEJIOBEKA U OKPY:KAIOIIEH cpefie.

B kypce xumun 10 kiacca u3yyaercst OpraHndeckasi XMMHsl, TEOPETUUYECKYI0 OCHOBY KOTOPOW COCTABIISIFOT COBPEMEHHAsI TEOPUSI CTPOEHHUSI OPTaHUYECKUX
COEIMHEHMH, MOKa3bIBAIOIAsl €AUHCTBO XUMUYECKOTO, 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS. 3aKiabIBatOTCsl OCHOBBI 3HAHUH 110 OPraHMYECKOM
XUMHH: TEOPUsI CTPOCHUS OpraHU4ecKuX coennHeHuil A.M. ByTiepoBa, HOHATHS «TOMOJIOTUS», «A30MEPUS» HA IPUMEPE YIIIEBOAOPOI0B, KUCIOPOACOAEPKAIINX
U JIpyTMX OpraHWYeCKUX COEIUHEHUI, paccMaTpUBAIOTCS TMPUYMHBI MHOTOOOpa3usi OpPraHMYeCKHX BEIIECTB, OCOOEHHOCTb HUX CTPOEHHMSI U CBOMCTB,
IIPOCJIEKNBAETCS NMPUYMHHO — CIIEACTBEHHAsl 3aBHCHUMOCTb MEXAY COCTaBOM, CTPOCHHMEM, CBOWCTBAMH M IPUMEHEHHEM pa3IMYHBIX KIACCOB OPraHMUYECKUX
BELIECTB, T€HETUYECKAs CBSI3b MEXY Pa3JINYHBIMU KJIACCAMH OPTaHUYECKUX COEAMHEHMH, a TaK)KE€ MEXIY OpPraHMYEeCKUM UM HEOpraHWYECKHUM BellecTBamMu. B
KOHIIE Kypca JalTcsi CBEACHHS O NPUKIATHOM 3HAUYEHUM OPraHMYecKod XuUMHHM. Bech Kypc OopraHMuYecKkod XMMHM IPOHU3aH HIEEH 3aBHCHUMOCTH CBOWCTB
BEIIIECTB OT COCTAaBa U MX CTPOEHUS, OT XapakTepa GyHKINOHAIbHBIX TPYIII.

B nanHoM Kkypce coxaepikarcd BaKHEHIIMe CBeJEHHS 00 OTAENbHBIX BEIIECTBAX M CHHTETHYECKMX MaTepuajnax, O JIeKapCTBEHHBIX Ipernaparax,
CrocoOCTBYIOMUX (HOPMHUPOBAHUIO 3/TOPOBOTO 00pa3a KU3HU U OOIIEH KyJIbTYPhI YETOBEKA.

[Iporpamma npeaycmaTpuBaeT GOpMUPOBAHUE Yy ydalIuXcs OOIIey4eOHbIX YMEHHUI W HAaBBIKOB, YHHUBEPCAJIbHBIX CIIOCOOOB AEATEILHOCTU U KIHOUYEBBIX
KoMIeTeHIMi. B 3ToM HampaBieHuu npuopuTeTamMu JUisi y4eOHOro IMpeaMeTa «XHUMHs» B CTaplied IIKojie Ha 0a30BOM YpOBHE SBISIOTCS: YMEHHE
CaMOCTOSITEIbBHO MU MOTHBHPOBAaHHO OpPIaHMW30BBIBATh CBOIO I103HABATENbHYIO AESITEIBHOCTH (OT IOCTAHOBKU IIEJIM 0 TMOJYYEHMS] U OLIEHKH DPE3YJbTaTOB);

OTIpEICJICHUE CYIIHOCTHBIX XapaKTEPHUCTUK H3y4yaeMOro oOOBEKTa; YMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKACHUS, JaBaTh OIpPEICIICHUs,, NPHUBOJUTH
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JI0Ka3aTeNIbCTBA; OLICHUBAHUE U KOPPEKTHUPOBKA CBOETO MOBEICHUS B OKPYXKAIOIIEH CPEJIE; BHIIIOJHEHUE B IIPAKTUUECKOM 1E€ATEIbHOCTH U B IOBCEIHEBHON KU3HU
HKOJIOTUYECKUX TpPeOOBaHMI; HCIIONb30BaHUE MYJIBTUMEAUUHBIX PECYpPCOB M KOMIBIOTEPHBIX TEXHOJOTHH s 00pabOTKH, IMepenadyd, CUCTeMaTH3alluu
uHpopManuu, co3aanus 06a3 JaHHBIX, IPE3EHTALUHN PE3yIbTaTOB MO3HABATEILHON M MPAKTHYECKON IEATEIIEHOCTH.

B packpsiTuu coaepxanus Kypca xumun 10 kiacca Beaymasi posib IpUHAIIEKUT FIEKTPOHHONW TEOPUH, IEPUOINYECKOMY 3aKOHY M CUCTEME XUMHUUYECKUX
AJIEMEHTOB KakK HanOoJjee 00IKM HayYHbIM OCHOBaM XHMHH.

B nmanHOM Kypce cucTeMaTu3HpYyIOTCs, 0000IIa0TCs U YriyOssitoTCS 3HaHUS O PaHee M3YYEHHBIX TEOPUSX M 3aKOHAX XMMHUYECKOW HayKH, XMMHYECKHX
mpoleccax u mpousBojcTBax. CaMoe riiaBHOE, caMOe CYIIECTBEHHOE TTO3BOJISAIOT BBIACTUTh HATTISAHBIE CXEMbI U TaOJIHUIIBI.

Conepxanue pa3JielioB Kypca pacKpbIBAaeTCsl BO B3aUMOCBSA3M OPTraHUYECKUX U HEOPTaHUYECKUX BEILECTB.

Ocoboe BHIMaHUE YACTECHO XUMUIECKOMY IKCIIEPUMEHTY, KOTOPBIH SIBIISIETCSI OCHOBOM (POPMUPOBAaHUS TEOPETHUECKUX 3HaHUI. B KOHIIE Kypca BbIACTICHBI
MPAKTUYECKHE 3aHATHS 0000IIAIOIIEro Xapakrepa: peleHne SKCIepUMEHTAIBHBIX 33a4 110 OPraHMYECKOW U HEOPTaHUYECKONH XUMUH.

Pabouass mporpaMma 1o 4YHCIy 4YacoB, OTBEACHHBIX Ha HM3YYCHHE KaKIOW KOHKPETHOH TEMBI B OCHOBHOM, COOTBETCTBYET NpPOTpaMMe Kypca XHMHHU K

yueOHukam xumuu aBTopoB [.E. Pymsutuca, @.I'. ®enbamana, BMeCTe ¢ TEM BHECEHBI HEKOTOPHIE HE3HAYUTEIbHBIC N3MEHEHHUS:

® HEKOTOpbIE JIaDOpaTOpHbIE PabOTHI 3aMEHEHBI AEMOHCTPALUSAMH, T.K. 3TO PabOThl WIUIIOCTPALIMOHHOIO XapaKTepa: 3HAKOMCTBO ¢ o0pa3lamMu METauIoB U
UX pyJlaMU; 3HaKOMCTBO ¢ 00pa3liaMy HEMETAJJIOB U UX MPUPOJAHBIMU COESAUHEHUSIMY;

e [lpakTHueckue paboTHl M J1aOOPATOPHBIE OMBITHI MPOBOAATCS C MCIOJIb30BAaHMEM 3JIEKTPOHHOro m3faanusa «Xumusa (8-11 kuaacc). BupryanbHas
JadopaTopus»y, KOTOpOe MpeJHaA3HAYEHO JJIsl UCIHOJIb30BaHUS B TEKYLIEM Y4eOHOM Ipoliecce MOJHOTO CPeaHero o0imero o0pa3oBaHus NpU MOATOTOBKE
yyalmxcs BO BpeMs 3aHITUH B Kjaccax, BO BpeMsl ayIMTOPHBIX 3aHATUH (HemoHcTpauun). Kpome atoro, obecneunBaeTcss BO3MOKHOCTh MCIIOJIb30BAHMS
anekTpoHHoro uznanusa (OU) mna camoctosTensHON pabOTHI ydamuxcs (qoma, B OMONMOTEeKe, MeaualeHTpe). B manHbiii pasznmen Bxoaut Oosee 150
XUMHUYECKUX OIBITOB, IPEYCMOTPEHHBIX JI MPOBEACHUS M JEMOHCTpAIMK B MPOTrpaMME HIKOJIBHOTO XMMHUYECKOro oOpa3oBaHMs. XUMUYECKUE OIBITHI
IIPOBOJIATCSL B BHUPTYAJIbHOM J1abOpaTopuu, KOTOpas BKIJIIOYaeT HEOOXOAMMOEe XMMUYEecKoe o0opynoBaHMe (IIPOOMPKH, KOJIOBI, LITAaTUBBI U Jp.) U
XMUMHYeCKHe peakTUBbl. COoCcTaB XMMHUECKOT0 00OPYJOBAaHUS U XUMUYECKUX PEAKTHBOB, MPEIOCTABICHHBIX YYaIIUMCS, ONPEAEIseTcs B COOTBETCTBUU C
MIPOBOJIUMBIM XUMHUYECKUM ONBITOM. B ciiyuae He0OXOJMMOCTH HPEIyCMOTPEHA BO3MOXKHOCTH MPOBEACHUS HEOOXOIUMBIX M3MEPEHUIl BUPTYaJbHBIMU
U3MEPUTENbHBIMUA MPUOOpaMU U M3MEHEHHE MapaMeTpoB MPOBOJUMBIX OMBITOB. [IperycMOTpeHa BO3MOXKHOCTH JEMOHCTpAIMM B CIIEHUAIBHOM OKHE
YBEITUYCHHBIX U300paKEHNUN TPOUCXOIANINX XUMUYECKHUX MPOIECCOB. B xoe Kax1oi mabopaTopHON pabOThl YUaAIIUIICs MPOBOAUT HAOIIOAEHUS (B BUJIE
BUPTYyalbHBIX Qororpaduii), oOpabaTeiBaeT U 0000IIaeT MOJyYEHHBIE pE3yabTaThl OMNBITOB B «JlaboparopHoMm sxypHaney». Ilpu 3anonnenun
«JlabopaTopHoro xypHajla» HCIONb3yeTcs clienuanbHas nporpamma «Pemgaktop xumuueckux ¢opmyn». Ha Bcex sramax BbIOJIHEHUS 1a00paTOpHOM
paboThl MPOrpaMMOil OCYIIECTBIIAETCS KOHTPOJIb 33 ACMCTBUSIMH yUYaIMXCs U JIal0TCS COOTBETCTBYIOIIME KOMMEHTAPUU U PEKOMEHIAIlUU B BHJIE TEKCTa
WIM PEIUIMK MEeAarorn4eckoro areHTa — MepcoHaxka XuMuk. [Ipy mpoBeaeHMM SKCIEpUMEHTA y4allMics IOJIy4aeT IOIIaroBbleé MHCTPYKLHU K
BBITOJIHEHUIO OIBITA, IPEAYCMOTPEHO TaKKe UX BBIMOJHEHHE C Pa3IMYHBIMU MapaMeTpamMu. Pe3ynbTaThl BHIOJHEHUS J1a00paTOpHOM pabOThl ydyamuxcs
XpaHATCA B MHAWBUAYAIbHOM (hailie, KOTOPBIA JOCTYIEH YUUTEIIO IS POCMOTPA U OLEHKH.



Jlannas paboyast mporpaMma MOXET OBITh pealu30BaHa IPH HCIOJB30BAaHUM TPATUIMOHHON TEXHOJOTHH OOYYEHHS, a TakXe 3JEeMEHTOB JAPYIHX
COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, IEPEIOBBIX (POPM M METOJIOB OOYUEHHUs, TAKUX KaK MPOOJIEMHBIH METO]], pa3BUBalolIee 00yueHUE, KOMIIBIOTEPHBIC
TEXHOJIOTUH, TECTOBBIA KOHTPOJIb 3HAHUH U AP. B 3aBUCUMOCTH OT MPO(UIIsi, BOZMOKHOCTEH U CIIOCOOHOCTEN Ka)XI0T0 KJlacca B apalyiesu.

VYueonuk: I'.E.Pynsuruc, ®@.I'. ®enpaman Xumust 10. OcHOBBI 00mield XuMuM, y9eOHUK 111 oO1eoOpa3oBareabHbIX yupexacHuii, M. «lIpocBemenue»
2013r.

KouTponb 3a ypoBHEM 3HAHUI ydaluxcsl MpeaycMaTpUBaeT MPOBEACHUE MPAKTHUYECKUX, CAMOCTOATEIbHBIX, KOHTPOJIBHBIX paboT, Kak B TPaJULIMOHHOH,
TaK U B TECTOBOM (opmax.

MecTo npeaMera B yueOHOM IJIaHe

Pabouas mporpamma paccuutana Ha 68 yaca (2 yaca B Hezmenio). B cBsa3u ¢ Tem, uro B lleHTpe opranm3zoBaHa ouHO-3a0uHas gopma OoOydeHHs, B
COOTBETCTBHUH C Y4eOHBIM IJIaHOM LleHTpa, KOJIMYECTBO YacoB pacIpeesieHO CIeAYIOIMUM 00pa3oM: KilacCHO-ypouHas padorta — 1 yac B Henento (34 daca B ron),
camocTtosaTenbHas padota — 1 yac B Henento (34 gaca B ron). [Iporpamma u opueHTHpOBaHA HA UCIIOIB30BAHUE YUEOHO-METOIMYECKOTO KOMIUIEKTa « XUMUS IS
10-11 xacca obmeodpaszoBarenbabiX yupexaenuit/ I'.E. Pynsuruc, @.I'. ®enpaman

YuyeOHO-TeMaTHUYECKHIi IJIaH

I‘D“; HaumMeHoBaHue pa3aeJia u TeM KoJu-Bo yacos
1 Tema 1. TeopeTnueckre OCHOBBI OPraHUYECKOU XUMUU 4
Paznen Yraesoaopoabt 24
2 Tewma 2. [IpenensHbIe YTiIeBOIOPOIBI 7
3 Tema 3. HenpenenbHbIE YTIIEBOIOPOABI 6
4 Tema 4. ApomMaTHIeCKue yTriIeBOI0POIBI )
5 Tewma 5. [IpupogHbie HCTOUHUKH YITIEBOJOPOAOB 6
Pasznen Kuciopoacoaep:kammue opranu4ecKue coenHEeHUs 27
6 Tema 6. CriupThI B (HEHOIBI 7
7 Tema 7. Anpaernnipl, KETOHEI 3
8 Tewma 8. KapOoHOBBIE KUCITOTHI 6
9 Tema 9. Crioxkubie 3¢upbl. XKupbl 4
10 Tema 10. YrineBoasl 7
Pa3znen A3zoTcoaep:kaiiue OpraHnyecKue coeJMHeHus! 7
11 Tema 11. AMHHBI 1 aMHHOKHUCIIOTBI 4
12 Tema 12. benku 3




Paznen BbicokomoieKyJIsIpHbIE COCJUHECHHUS 6
13 Tema 13. CHHTETHYECKHUE TOTUMEPHI 6

Bcero 68

(I)OprI H CpeaACTBA KOHTPOJSA

Bua koHTpoJIs Ha3Banue Tembl
Kontposnbnas pabora Nel TeopeTnyeckre OCHOBBI OpraHndecKor XxuMuu. [IpenenbHbie yrieBo10po bl
KonTponbnas padora No2 YrneBoaopoabl
KonTponbras padorta Ne3 CrpTsl ¥ GeHOIBI. AJBICTHIBI B KeTOHBI. KapOOHOBBIC KHCIIOTHI
KonTponbnast padota Ned Kucnoponconep:xaiiue opraHndeckue coeAMHEHNs. A30TCoAeprKaliie OpraHu4ecKie COeIMHEHUs
[IpaxTuueckas padora Nel KauectBeHHOe onpezaenenue yriepoja, BOA0OPOa, XJIopa B OpraHnYecKUX BellecTBax
[IpakTuueckas paborta Ne2 [Tony4yenue 3THIIEHAa U3yYEHUE €r0 CBOKCTB
[TpakTuueckas paborta No3 [Tomryuenue u cBoMCTBa KapOOHOBBIX KUCIIOT
[IpakTrueckas padota Ned Pemienne skcniepuMeHTANIBHBIX 337124 110 PACMIO3HABAHUIO OPTraHUYECKUX BEIIECTB
[TpakTrueckas padota Neb Pemienne skcniepruMeHTAIBHBIX 33/1a4 HA MTOTYYEHUE U PaCliO3HABAaHUE OPTraHWYECKUX BEIIECTB
[IpakTuueckas padorta Neb PacrioznaBanue miactMacc ¥ BOJIOKOH

Coaep:xanue yueOHOT0 npeamera
OPITAHNYECKASA XUMUSA

Tema 1. TeopeTnueckne 0CHOBbI OPraHu4ecKoil Xumuu (4 4)

DopMHUpOBaHUE OPraHUYECKON XMMUM Kak Hayku. Opranndeckue BemecTBa. Opranudyeckas XuMus. Teopus CTpOEHHs OPTraHUYECKUX coequHEHNH A. M.
Bbyrneposa. Yrnepoansiii ckener. Pagukansl. @yHKkimoHaneHble Tpynmnsl. ['oMonornyeckuii paa. I'omoiory.

CrpykrypHas nzomepus. HomeHnknarypa. 3HaueHrne TEOpUH CTPOEHUSI OPraHUYECKUX COCTMHEHUMN.

DJNeKTpOoHHas MpUpOoJa XUMHUYECKHX CBs3e B OpraHMYeckux coeAuHeHusx. CrnocoObl pa3pblBa CBsi3ed B MOJEKYJaX OPraHMYECKHUX BEIECTB.
Onextpodunsl. Hykieopuisl.

Kinaccudukanms opraHudeckux CoeuHEHUH.

JemoncTpanuu. O3HakoMJIeHHE C OOpa3laMH OpPraHMYeCKUX BEIIECTB M MaTepuasioB. MoJienu MOJEKyJd OpraHMYecKuX BellecTB. PacTBopumocTh
OpPraHUYeCcKUX BELIECTB B BOJIC U HEBOJHBIX pacTBopuTelsx. [InaBnenue, o0yrianBaHue 1 ropeHHe OPraHNnYECKUX BEIECTB.

YIJIEBOAOPOIbI

Tema 2. [lpeaenbHbIe yriieBogopoasbl (ajakanbl) (8 4)



DNEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTpOeHUE aynkaHOB. ['omosiormueckuit psa. Homenkmarypa u uzomepus. @usznyueckre U XMMUYECKHE CBOMCTBA
ankaHoB. Peakuus 3amemenus. [loayyenue u npuMEHEHNE aJIKaHOB.

[Muknoankansl. CTpoeHHe MOJIEKYI, roMosioruueckuil psa. Haxoxnenue B npupone. dusnueckre 1 XMMUYECKHE CBOMCTBA.

JdemoncTpanuu. OTHOIIEHNE AJIKAHOB K KHUCJIOTaM, ILIelI04YaM, K pacTBOPY II€pMaHraHaTa KaJus. JlabopaTopHublie onbIThl. V3roToBienne Moaenei
MOJIEKYJI YTJIEBOJOPOIOB U FaJIOT€HOIPOU3BOAHBIX.

IIpakTyeckas padora. KauecTBeHHOE OIpeeaeHUE YIIepoaa, BOAOPOIa U XJI0pa B OPraHN4YECKUX BELIECTBAX.

PacueTrHble 3agaun. HaxoxeHne MoneKyIsipHO (popMyIibl OpraHu4ecKoro coelMHeHHs 1o Macce (00beMy) IPOLYKTOB CIrOpaHusl.

Tema 3. HenpeneabHble yriaeBoaopoab (6 4)

AJKeHbl. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHHE alkeHOB. ['omonoruueckuil psin. Homenknatypa. M3omepus: yriaepoaHod L€y, MOJIOXKEHHUS
KpaTHOM CBSI3M, IUC-, TPAHC-U30MEPHsl. XMMHUUECKUE CBOMCTBA: PEAKLMs OKUCIECHUs, IIPUCOECIUHEHHUs], nosmMepusanuu. [Ipasuno MapkoBHukoBa. [lonyyenue u
[IPUMEHEHUE AJIKEHOB.

Anxanuensl. Ctpoenue. CBoiicTBa, npuMeHeHue. [IpupoHbiii kaydyk.

AnKuHBI. DJIEKTPOHHOE M INPOCTPAaHCTBEHHOE CTPOCHME aueTwieHa. ['omonorm u umsomepsl. Homenknarypa. @usndyeckue M XUMUYECKUE CBOWCTBA.
Peakuuu npucoenunenus u 3amenienus. [lonydenne. Ilpumenenue.

Jemoncrpanuu. [Tonydyenue anerunena B 1aboparopun. BzaumoseiictBue aneruieHa ¢ pacTBOpOM MepMaHranaTta kanus. ['openue anerunena. O6pasiibl
IIPUPOJHOTO Kay4uyKa, pE3UHBI.

IIpakTuyeckas padora. [lomyueHnue s3TuneHa U U3y4EHHUE €r0 CBOMCTB.

Tema 4. ApomaTuyeckue yrieBoaopoabl (apeHni) (4 1)

ApeHbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe OeH3ona. M3oMepus m HoMeHkIaTypa. dusnueckue U XMMHUYECKHe CBOMCTBa OeH3oma. ['omonoru
6enszona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB T'OMOJIOTOB O€H30Jla HAa IpHUMepe Toiyosia. ['eHeTnueckas CBSI3b apOMAaTUYECKUX YIJIEBOJIOPOJIOB C JIPYTHMMH
KJIaCCaMM YIJIEBOJOPOIOB.

JemoncTpanuu. benson kak pactBopuTens, ropeHue 6enzona. OTHoleHHEe OEH30/1a K pacTBOPY MepMaHraHaTa Kajus.

Tema 5. IlpupoaHbIe HCTOYHUKH YIJIEBOAOPOAOB (6 1)

[Ipupoansiit ra3. Ilonyrueie HedTsHbIe Ta3bl. Hegth U HedTenpoaykTel. dusnyeckue cBoiicTBa. Criocodsl nepepaborku Hedru. Ileperonka. Kpexkunr
TEPMHUYECKUIN U KaTauTHUYeCKuil. KokcoXxumuieckoe mpou3BOACTBO.

JlabopaTopHubie onbIThbl. O3HaKOMIIEHHE C 00pa3liaMy IPOAYKTOB HedTenepepaboTKH.

Pacuyernbie 3axaun. OnpeereHne MacCOBOM MM 0OBEMHOM JO0JM BBIXOa MPOAYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

KUCJOPOACOAEPKAILIUE OPTAHUYECKUE COEIMHEHUSA

Tema 6. CiupTthl 1 QpeHoJbI (7 1)



OpHoatomHbIe TIpesienbHble cupThl. CTpoeHue MoeKyl, GyHKIMOHaIbHAs rpynna. Bogopoanas cs3b. 3zomepus n HomenkiaTypa. CBoiicTBa MeTaHOIa
(3TaHoNa), IOJayYeHUE U IpuMeHeHne. PU3H0IOrMUEcKOe AEUCTBUE CIUPTOB Ha OPraHU3M desoBeKa. ['eHeTnyeckas CBsi3b OHOATOMHBIX MPEEIbHBIX CIUPTOB C
YIJIEBOIOPOJAMH.

MHoOroaTomMHble CIUPTHI. DTUIEHTIIUKOIb, TIulepruH. CBONCTBA, IPUMEHEHUE.

®enobl. CTpoeHue MoJieKylibl peHosa. B3aumHoe BiusHUE aTOMOB B MOJIEKYJI€ Ha TpUMepe MoJeKylbl ¢peHomna. CBoiicTBa Genona. TokCHUHOCTH (peHona
u ero coenuHeHui. [Ipumenenue dpenona.

JemoncTpanuu. BzanmonelictBue ¢eHosa ¢ pacTBOPOM FHAPOKCUAA HATPHUS.

JlabopaTopHsle onbIThl. PacTBOpeHue riunepuHa B Boje. Peakius rnuneprna ¢ rugpokcugom Meau(Il).

PacuerHble 3agauu. PacueTsl 10 XMMHUUECKUM YPaBHEHUSAM IIPU YCIIOBUH, YTO OJHO U3 PEArUPYIOIINX BELIECTB JIAHO B U30bITKE.

Tema 7. Aibieruibl, KeToHbI (3 1)

Anpperuasl. CtpoeHue Mosekyibsl Gopmanbpiaeruna. OyHkuvoHanbHas rpynna. M3omepus u HomeHkiatypa. CBolicTBa anbaeruaoB. @opmaibaerus u
alleTaabJeru/: NoJy4eHHE U IPUMEHEHNUE.

ALIeTOH — MnpeAcTaBUuTeNb KeTOHOB. CTpoeHue MoseKybl. [Ipumenenue.

Jemoncrpanun. B3anmoneiictBue MeTanans (3TaHalisg) ¢ aMMHAaYyHBIM pacTBopoM okcuaa cepedpa(l) u ruapoxcuna menu(ll). PactBopenue B aneTone
Pa3IMYHBIX OPraHUYECKUX BEILECTB.

Jla6opaTopHble onbIThI. [lonydeHue TaHas OKUCIeHHeM dTaHoia. OkuciaeHre Metanans (3tanans) ruapokcuaom mMeau(ll).

Tema 8. KapOoHoBbie KMCJIOTHI (7 1)

OnHOOCHOBHBIE Tpe/ieTbHbIe KapOOHOBBIE KUCIOTHL. CTpoeHue Monekysn. dyHkiuoHanpHas rpynna. M3omepust u HoMmeHkiatypa. CBoiicTBa KapOOH OBBIX
kucnot. Peakuus stepudukanuu. [Tomyuenne kapOOHOBBIX KMCIOT U IPUMEHEHUE.

Kpatkue cBenenus o HenpeaenbHbIX KApOOHOBBIX KUCIOTaX.

['eneTnueckas cBA3b KApOOHOBBIX KUCIIOT € APYTUMHU KJIacCaMU OPraHMYECKUX COEAMHEHUH.

IIpakTnyeckue padorsl. [lonydenue u cBoiicTBa KaApOOHOBBIX KUCIOT. PelieHne skcreprMeHTaIbHBIX 33/1ad Ha paclio3HaBaHWE OPTaHMYECKUX BEIIECTB.

Tema 9. Cioxkubie 3¢pupsbl. ZKupsi (3 1)

CrnoxHnble 3(hupbl: CBOMCTBa, ody4yeHue, npuMmenenue. JXXupel. Ctpoenue sxupoB. JKupsl B mpupoe. Coiicta. [Ipumenenue.

Moromue cpeactpa. [IpaBmna 6e30macHOro 00paIeHus Co CpeICTBAMHA OBITOBOM XUMHUH.

JeMoHcTpanum. PacTBOpMOCTE KMPOB, I0KA3aTENbCTBO UX HEIpeneabHOro xapakrep. CpaBHEHHE CBOMCTB MbUIA U CUHTETUYECKUX MOIOIIUX CPEJICTB.

JlabopaTopHblie onbIThI. 3HAKOMCTBO ¢ 00pa3I[aMH MOIOLIUX cpencTB. M3yuenune ux cocraBa 1 HHCTPYKIUU MO TPUMEHEHUIO.

Tema 10. YrueBoasl (7 1)

I'mokoza. Ctpoenue monekynbsl. OnTuueckas (3epkaibHas) mzomepus. OpykToza — u3oMmep rimoko3bl. CoiicTBa rimroko3sl. [lpumenenue. Caxaposa.
Crpoenue monekyinbl. CBOWCTBA, IPUMEHEHUE.



Kpaxman u neimosio3a — npeACcTaBUTENH TPUPOIHBIX MOIUMEpPOB. Peakuus nonukonaeHcaunu. u3nueckue U XuMH4ueckue cBoicta. HaxoxaeHue B
npupoje. [Ipumenenue. AnieraTHoe BOJIOKHO.

JeMmoncTpanuu. B3anMoielicTBre TIIIOKO3BI C aMMHAYHBIM pacTBopoM okcuaa cepedpa(l). 'maponus kpaxmana.

JladopaTropubie onbIThl. B3anMoseiicTBrue rioko3sl ¢ ruapokcuaom Meau(ll). BzaumopeiictBrue caxapo3sl ¢ THAPOKCHUIIOM Kallbltns. B3zaumonelicTBue
KpaxMmaia ¢ nojgoM. O3HakoMIIeHHE ¢ 00pas3aMu MPUPOAHBIX M HICKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas padora. PenieHue SKCIepuMEHTAIbHBIX 33/1a4 Ha MTOJIYYEHHUE U PACO3HABAaHUE OPTAaHUYECKUX BEIIECTB.

A3O0TCOIEPXKAIIUE OPTAHUYECKHUE COEJIUMHEHUA

Tema 11. AMUHBI 1 AMHUHOKHCJIOTHI (3 1)

Amunbl. Ctpoenue moisiekyn. AmuHorpynna. dusnueckne u xumMuueckue cpoiicTBa. CTpOCHHME MOJEKYNbl aHWIWHA. B3auMHOE BIHMSHUE aTOMOB B
MOJIEKYJIe Ha TpUMEpe MOJIeKYJIbl anuinHa. CBoiicTBa anminHa. [I[puMenenue.

AmMuHOKHCIOTEL. M3oMepust 1 HoMeHKIaTypa. CBoicTBa. AMHHOKHCIOTHI Kak am(oOTepHble opraHwdeckue coenuHenus. [Ipumenenme. ['eHeTnueckas
CBSI3b AMUHOKHCIIOT C JIPYTUMH KJIaCCAMHU OPTaHUYECKUX COSIUHEHUH.

JemoncTpanum. J{okazarenbcTBo HANUYUS GYHKIIMOHATIBHBIX TPYII B pACTBOPAX AMUHOKHCIIOT.

Tema 12. beaku (4 1)

benku — npupoansie monumepsl. CocTaB u crpoeHne. Puznyeckue U XUMUYECKHe cBoicTBa. [IpeBpaiienne O0enkoB B OpraHu3Me. Y Cliexu B U3y4eHUH U
CHUHTE3¢ OCJIKOB.

[Tonatue 006 azoTcomepk almxX TeTePONUKINYecKuX coenuHeHusx. [lupunun. Iluppon. I[MupumuanHOBBIE W MypUHOBBIE OCHOBaHUs. HykienHOBbIE
KHUCJIOTBI: COCTaB, CTPOCHHE.

Xumus U 310poBbe yenoBeka. Jlekapcrsa. [IpoGiemsl, cBI3aHHBIE C MPUMEHEHHEM JIEKAPCTBEHHBIX MTPENapaToB.

JemoncTtpanuu. O0pa3liibl J1eKapCTBEHHBIX CPEICTB U BUTAMUHOB

JlabopaTopuble onbIThl. [[BeTHBIe peakuuu Ha Oenku (OMypeToBass W KCAaHTOMPOTEHHOBAs peakluu). 3HAKOMCTBO C OOpa3lamMH JeKapCTBEHHBIX
MpenaparoB JJOMAIIHE MEAUIIMHCKON anTeuKu

BBICOKOMOJIEKYJIAPHBIE COEJIUHEHUSA

Tema 13. Cunrerndeckne nojauMmepsl (8 4)

[TonsiTHe O BBICOKOMOJICKYJISPHBIX coeauHeHusX. [lomumepsl, momydaembie B peaknusx nmommMepusanuu. CtpoeHue modekyi. CTepeoHeperyasipHoe U
cTepeoperyisipHoe crpoenue moiaumepoB. [lommdtunen. IMomunponumnen. TepmoriactudrocTh. [lomumepsl, MmoidydaeMble B peakIUsAX MOJUKOHJICHCAIUU.
®denondopmanbAeTUIHBIE CMOJBL. TepMOpPEaKTUBHOCTD.

Cunretnueckue kayayku. CTpoeHHE, CBONCTBA, IOJIyYEHNE U IPUMEHEHNE.

Cunrernueckue BosnokHa. Kanpon. JIaBcaH.

O06o0011eHre 3HaHUH TI0 KypCy OpraHndeckoir xumMuu. Opranndyeckas XuMHUs, YeJI0OBEK U MPUPOIa.
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JdemoncTpauuu. OOpasiibl MJIaCTMACC, CHHTETUYECKUX KAYYyKOB M CHHTETHUYECKHX BOJIOKOH.

JlaGopaTopHble onbITHI. 3HAKOMCTBO C 00pa3IamMu IIacTMace, KayayKoB

IIpakTuyeckas padora. PaciosHaBaHue 1aacTMacc U BOJIOKOH.

Pacuernbie 3axaun. OnpeesieHne MacCOBOM MIM 0OBEMHOM J0JIM BBIXOa MPOAYKTA PEAKIIUU OT TEOPETHUSCKH BO3MOYKHOTO.
Tema 14. XuMus u :xKu3Hb (3 1)

Xumus 1 310poBbe. JIekapcTBa, hepMeHThI, BATAMUHBI, TOpMOHBI. OpraHuvecKas XuMHsl, YeJIOBEK U IPUPO/IA.

Inanupyemsle pe3yiabTaThl. TpeGoBaHus K YPOBHIO 00yUeHUsI.
B pesynbrare nzyuenus xumuu Ha 6a30BoM ypoBHe B 10 Kkjlacce y4EHMK JIOJIKEH
3HATh / NIOHUMATH:

® BaXHEHIINE XUMUYECKHE NOHATHUS: XUMUYECKas CBA3b, JICKTPOOTPULIATEIbHOCTD, YITIEPOAHBIN CKeleT, pyHKIMOHANbHAs TpYIa, H30MEepUsi, TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XUMHUH: COXPAHEHUS MAaCChl BEILIECTB, IOCTOSIHCTBA COCTAaBa,  MEPUOJUUECKUI 3aKOH;

® OCHOBHBIC TCOPHH XUMHHU: CTPOCHUSA OPraHUYICCKHUX COCHHHCHHﬁ;

e BaKHEHIIMe BellecTBa U MaTepUallbl: CepHasi, COJsHAsL, a30THAsI U YKCYCHAs KMCJIOTHI; IL€JI0YH, MeTaH, 3TWIEH, alleTUieH, O€H30J1, 3TAHOJI, )KUPbI, MbLIa,
TIII0K03a, caxapo3a, Kpaxmall, KIeT4aTka, OeIK, HCKYCCTBEHHBIE H CHHTETHYECKHE BOJIOKHA, KayIyKH, INIACTMACCHI;

yMeThb:

® Ha3bIBaTh U3YYEHHBIE BEILECTBA [0 «TPUBUATILHOW» WM MEXIyHAPOAHON HOMEHKIIATYPE;

® ONpeAeNsaTh: BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHUECKUX JJIEMEHTOB B OPraHMYECKHUX COETUHEHMSAX, THI XMMUYECKOH CBA3M B OpPraHMYECKHUX
COEIMHEHUSX, TPUHAJIEKHOCTh BELIECTB K PA3JIMYHBIM KJIaCCaM OPraHUYECKUX COeIMHEHMI;

® XAapaKTCPHU30BATh: 061111/16 XUMHUYCCKUEC OCHOBHBIX KJIACCOB OPraHUYCCKHX COGI[HH@HHﬁ; CTPOCHUC U XUMHUUYCCKUEC CBOMCTBA HU3YYCHHBIX OPraHu4YCCKUX
COECIUHEHUI;

e OOBICHATH: 3aBUCUMOCTL CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHUA, IPUPOOAY XUMHUYECKOI CBA3U B OpPraHn4€CKuUX BEHICCTBAX, 3aBUCUMOCTb CKOPOCTHU
XUMUYECKON peaKkIuy U MOJI0KEHUsI XUMUYECKOTO PaBHOBECHS OT pa3IMYHbIX (PAaKTOPOB;

® BEBINOJHATHL XUMHUUYECKHH OKCIICPUMCHT 110 PACIIO3HABAHUTIO BaKHEHIITNX OPraHuYCCKHUX BCHICCTB,

® T[IPOBOAWUTH CAMOCTOSITENIbHBIA TOMCK XHUMHUYECKOW HWH(POpPMAIMU C HCIOJB30BAaHMEM PpA3IMYHBIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHETa); UCII0JIb30BaTh KOMITbIOTEPHBIE TEXHOJIOTUH AJIsi 00pabOTKU U Mepeaadyn XUMMHUUecKol nHpOpMauu U
ee MPEeICTaBIICHHsI B Pa3INYHBIX (hopMax;

HCII0JIb30BaATh ﬂpnoﬁpeTeHHme 3HAHUA U YMEHUSA B HpaKTH‘leCKOﬁ JEATECJIbHOCTH N HOBCCI[HCBHOﬁ JKM3HMU 14

¢ OHNpCAcCJICHUA BO3MOXKXHOCTH MMPOTCKAHUSA XUMHUYCCKUX HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCJIOBUAX U OLCHKU UX HOCJIC,[[CTBPIﬁ;

® SKOJIOTMYECKH IPaMOTHOTO TIOBEJICHUS B OKpYKalOIIel cpese;
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® OLCHKH BJIMAHHUA XUMHUUYCCKOI'O 3arpsA3HCHUA Opr}KaI-OH_Ieﬁ Cp€abl HA OpraHu3M 4Y€JIO0OBCKa U APYTrU€ )KMUBBIC OPIraHU3MBbI;

e (Oe3omacHOro oOpaleHnus ¢ TOPIOYMMHU U TOKCHYHBIMHU BEILIECTBAMH, JJAOOPATOPHBIM 000PYAOBAaHUEM;

® KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XMMUYECKOH MH(OPMAIIHH, TOCTYNAIOIIEH U3 pa3HbIX HCTOYHUKOB.

KanennapHo-TemaTnyeckoe IJIaHHPOBaHN e

] ]
< < )
= =
S~ 2 I
JIAHUPpPYeMbIe pe3yJbTaThl. .
) B e py pesy XuMu4ecKui Matepuaianl oM
e g
Tema ypoka AR OcHoOBHOe cojiep:kaHue TpedoBaHus K YPOBHIO
n/n Sges IKCNEPUMEHT o0opynoBaHue 3ajiaHue
g &9 g NOATrOTOBKH.
= 5§
5 = 9
= b
Teopernyeckne 0CHOBBI OPraHUYeCKOl XUMHM - 4 yaca
1 |TIpemmer opraHuyecKoit KY ®dopMHUpOBaHHE OPraHUYECKOM | 3HaTh OCOOEHHOCTH —OpraHMueckuX | BBoaHbIi HMHCTPYKTa) 1o | qucK «Xumus (811 81,82
xumun. Teopust XUMUU Kak Hayku. OpraHUYeCKHE | BeImecTB. Ha3piBats ocHosHble | TH kiacc). Bupryanbnas c10
CTPOEHHS OPTaHNYECKUX BemecTBa. OpraHudeckas XUMUS. |IOJOXKEHHs Teopuu  xumudeckoro | JI  OOGpasisl opraHHYecKHuX abopaTopus» B 1-12
COeIMHEHUH. Teopusi CTpoeHUS OPraHUYECKHUX CTPOCHHS OpraHMYECKUX BEIIECTB, | BESMICCTB M MAaTCPHAJIOB. 83
coequHeHnt A. M. bByTieposa.|o6nacuars ux cymHOCTh. OOBICHATS | /] Mopenn  MoJeKyl c13
YrnepoaHslil  CKeneT. PaauKainbl. | ppuyumer MHOT000pa3us | OpraHuYeCKHUX BEIECTB B 1-5
DyHKIMOHAIbHBIC TPYIIIBL. | oprannyeckux BewIeCTs. a PacTBOpUMOCTH
I'omonoruueckuit psia. I'omosoru. OpTaHHYECKHX  BEIIECTB B
CrpykTypHas H30MEpHL. BOJIE u HEBOJIHBIX
Howmenknatypa. 3HaueHHe TeOpHH PACTBOPHTEISX
CTpOEHUA OpPraHuYeCcKux
. J IlnaBnenue, ropeHue u
COCOAUMHCHHU.
00yrinMBaHHE OpPraHMYECKHX
BEIIIECTB
2 | DneKkTpoHHAs NMPHUPOAa C DJeKTpOHHAs npupojia | 3HaTh BHABI XUMHYECKOH CBA3H U
XMMHUUYECKHX CBSI3EH B XAMUYECKHAX cBsizen B | CIIOCOOBI pa3pbIBa KOBAJIEHTHOM CBSI3H.
OpraHuYecKux OpPraHUYECKUX COECIMHEHHUSAX. | YMETh ONpenessiTh G-CBSI3b U T-CBS3b
COEIMHEHUSX CriocoObl  paspeiBa  CBSI3€H B |u CXeMaTUYHO 1300pakaTh
MOIJICKYJIax OPraHUYCCKUX | pamuKaJIbHBIA M HOHHBIM  pa3pbIB
BEIICSCTB. OneKTPOPUIIBL. | opanenTHOI CBA3M.
Hyxneoduisr.
3 | Knaccudukarus KY Knaccudukarus OpraHMYecKux |3HaTh  mpusHaku  knaccudukanuu | PP3 Beison Gpopmynst mo nuck «Xumus (8—11 84
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: 0
2~ é ; Ilnanupyemble pe3yJbTaThl
No SE gL ) XumMuueckuii Marepuaisl U om
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
5 ag S MOArOTOBKH.
g ]
£ §°7
OpTaHUYIECKHUX COCIMHECHU I OpPTaHUYECKHX COeIMHEHHU, | MACCOBBIM JIOJIAM 3JIEMEHTa | Kjacc). BupryaiapHas 85
COEMHEHU M OIpeeIICHUE (G yHKIIMOHATIBHOM 1abopaTopus» 86
rpynmnel. YMeTb 1O CTPYKTYpHBIM c27
dbopMynaM OpraHHYECKUX BEIICCTB B 1-5,7-11
OIIpeIeNATh MPUHAJISKHOCTD 31-3
BellecTBA K KOHKPETHOMY Kilaccy
OpPTaHUYECKHUX COCTUHCHUH.
IIpenenbHble YrieBoAOpPObI - 8 yacos
4 | AnkaHbl C DNEeKTPOHHOE u|3Hate oOmyro Qopmyry ankaHoB, | [l Monenu aakaHOB nmuck «Xumus (811
IIPOCTPAHCTBEHHOE CTPOEHHUE | XapaKTep XMMUYECKOH CBA3M ankaHOB. | JIaGopaTopHblii onbIT 1 knacc). Bupryansnas
ankaHoB. ['oMosormdyeckuil psf.|Ymers 0OBACHATH TeTpadapuueckoe | (1omamumii) Cocrasinenue abOPaTOPHs»
HomeHnknarypa u u3oMepus. CTPOCHHUEC MOJICKYJIbI METaHa, | IIapOCTEPKHEBBIX MOJEIIEH
3ur3aroodpaszHoe CTPOEHHE | MOJIEKYJT aJTKAHOB
MpeAeNbHBIX YIIEBOJOPOAOB. YMETh
COCTaBIATE  (OPMYIBl  H30MEPOB,
OTIMYaTh TOMOJIOTH OT H30MEpOB,
Ha3bIBaTh BeIIeCTBA o
MEXTyHAPOTHOM HOMEHKJIAType,
COCTaBIATh CTPYKTYpHbIE (OpMYIIBI
BEILIECTB 110 HA3BaHUSIM.
5 |CaoiicTBa alKaHOB KY dusnueckue " XUMHYECKHE | YMETh yCTaHaBIMBaThL JUIS alKaHOB | J ek «Xumus  (8-11(87
CBOIiCTBA AJIKAHOB. Peaxirus | 3aBUCHMOCTh (DU3UYIECKMX CBOKMCTB OT | OTHOIIEHHWE — alKaHOB K knacc). BupryanpHas | ¢ 28
3aMelIeHus Mr, 3aBUCUMOCTh XUMUYECKHX | KUCIIOTaM, WENOUAM, | 1aGopaTOPHsD B 13-17
CBOWCTB  OT  CTpOEHHsS.  YMETh | pacTBOpy IepMaHraHara 31-3
COCTaBJATh  YPaBHEHUS  pEaKlWH, | Kamus 87
XapaKTePU3YIOMINX XUMUYECKHE c28
CBOMWCTBA MpPEACNIbHBIX YTIIEBOIOPOI0B B 18-21
(Topenme, TepMHYECKOE pa3JIOKEHHE, 34-5
XJIOPHPOBAHUE, U30MEPHU3ALIU).
6 |Ilomyuenue u C Tlonyuyenue u npUMeHeHue | 3HaTh obmnactu MPaKTHYECKOTO
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Ne SE e Py pesy ) XuMnyeckuit MarepuaJbl u Hdom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
$ags MOArOTOBKH.
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NPUMEHEHHUE aJIKaHOB AJIKAHOB. MPUMEHEHHUS AJIKaHOB. Ymerhb
yCTaHaBJIMBaTh 3aBHCUMOCTb MEXKIY
CBOMCTBaMU AJIKAaHOB U 150,
MPUMEHEHHEM.

7 | Haxoxnaenue KY YMeTp  HAXOAUTb  MOJIEKYJSIPHYIO | JUCK «Xumus (8-11|PP3 Haxoxnenue | § 7
MOJICKYJISIPHOH (opmyny BemecTBa Ha OCHOBE €rO |kjacc). BupTyaspHas | MOJICKYIIApHOH  dopmyisl | ¢ 28
(bopmyJbI IUIOTHOCTH, OTHOCHUTEJIbHOU 1abopaTopHsD OpraHUYeCcKOro 36-7
ra3000pa3HoTo IUIOTHOCTH ¥ MaccoBOH  JIOJH coemuHeHMs 1O Macce |§ 8
YTJIEBOJIOpPOAA XUMHYECKHX JJIEMEHTOB B  3TOM (0o6BemMy) MpOXyKTOB | c 31

BEIIECTBE. CrOpaHus. B1l-4
§1-87
8 | ukmnoankaHsl C HukinoankaHsl. Crpoenue | Umetsb IIPE/ICTaBIICHUE 0 MOBT
MOJIEKYJ, TOMOJIOTHYECKHMIl psj. |lHKIoankaHax (Hadrenax). 3Hath
HaxoxieHue B prpoe. 007acTH MPAaKTUYECKOTO MPHUMEHEHHS
dusuueckue M Xumudeckue | KIO0ATKAHOB.
CBOMCTBA.

9 |IIpakruyeckasi padora KY YMerp  NpakTUYEeCKH  ONPEAeNsTh | JUCK «Xumus (8—11| Hpakruyeckas padora 1 |Iloaror x
1 Kauecrpennoe HaJIMIMe YIIepo/a, BOJIOPOa U XIIopa | kyracc). BupryanbHas KauecTBennoe K.P.
ggﬁgg(e)zzﬂlfi ggg:[;olla, B ] opraHquCKHxTB Beme6cTBax, J1aGOpaTOpHsH» OTIpeJie]IeHHe  YTiIepoja,
- co0Jo1aTh NpaBHiIa pu pabore B BOJIOPOZAa MW XJopa B
BEMIECTBAX XHUMHYECKOM KaOHHETE. OpraHUYecKuX BelecTBax
IepBuunsbIil
nHCTpyKTax 1no Th

10 | O6o6wmenne n C
cUcTeMaTH3alus 3HaHUN

11 |Kourpoasnas pabora KY
Ne 1 no TEeMe
«IIpeneabHble
YIJ1€BOIOPOABI»

HenpenenbHbie yriieBoA0poasl - 6 4acos
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JAHMpPYeMBbIe Pe3yJbTaThI. .
Ne SE gL Py pesy XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOAr0TOBKH.
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12 | Ankenb KY DJEeKTPOHHOE ¥ MTPOCTPAHCTBEHHOE | YMETh O0BACHATL oOpasoBanue o- u|auck  «Xmmus  (8-11 89
CTpOEHUE AJIKEHOB. T-CBSI3eil M MX OCOOEHHOCTH. 3HATh KHaCC). BI/IpTyaHBHaH c43
I"omonoruyeckuii psin. | 00WYI0  OpMYIy  YIIEBOZOPOLOB | naGopaTopHsy» B 1-9
Homenknarypa W3omepns; | PTHICHOEOTO pija. 3HaTh HM30MEPHIO 31
s YIIEPOJHOTO  CKEJIETa,  H30MEPHIO §10
YIJIEPOAHOM  LENH, ITOJOKEHHUS -
. TMTOJIOKCHUS JIBOMHOMU CBSI3H, c43
KpaTHOW  CBsI3H, ILUC-, TpaHC-
T€OMETPUUECKYI0 H30MEpPUI0. YMETh B 10-153
H30MCPHL. n300pakaTh (POPMYIIBI CTPYKTYPHBIX U 1
HPOCTPAHCTBEHHBIX HU30MEpPOB,
Ha3bIBaTh AJKEHBI 110 MEXITYHAPOIHON
HOMEHKJIaType U 3aIHCHIBATD
(hopMyITBI AIKEHOB TIO WX Ha3BAHUSIM.
13 | CBolicTBa aJIKEHOB C XUMHUECKHE CBOWCTBA: peakius |3HaTh crocoObl MOJTy4eHHs ankeHoB | J| nonyyenue anetuneHa B|auck «Xumus (8—11
OKHUCJIEHHS, NpUCOeUHEHNs, | 00MACTH  MX NPUMEHEHHS. YMeTh | 1abopaTopuu knacc). Bupryansnas
TIOJIMMEPH3ALINH. IIpaBuito | COCTABIATH  YPABHEHUS XMUMUMECKHX J  peaxuus aneruieHa ¢ naGopaTopus»
Mapkosaukosa. Ilomydenne u peakuuii, XapaKTepU3yIIHUX | pPACTBOPOM nepMaHraHara
XHMHYECKHE CBOWCTBA AJIKEHOB. KaJInst
NIPUMEHEHUE AJIKEHOB.
[ ropeHue aneruneHa
14 |Ipakruyeckas padora KY YMmerp  mpoBoauTh  ombITHl 1o | [IpakTHYeckas pagora 2 nuck «Xumus (811 810
2 [lony4eHue STUIICHA U TONYYCHHIO STHICHA W M3yyeHuio ero |[lonydenne  otiiena W |xpacc). Bupryamphas | ¢ 43
N3y4YEHUE €ro CBOWCTB CBOJCTB, co0Io1aTh IpaBUJia | U3y4eHHEe ero CBOHCTB 1abopaTopHs» B 16
O6esomacHocTn  mpu  pabore  C 33-4
BEILIECTBAMU, o0opymoBaHHEM | 811812
XMUMHUYECKOH IIOCYIOM M COCTaBIISTH c49
OTHYEeT O MPAKTUIECKOoil paboTte B1-8
15 | MuenoBrie C AJKaUeHBI. Crpoenue. | 3HaTh 00mIyI0 (GopMyTy amKkaaueHos. |J{ auck «Xumus (8-11 31-2
YIJIEBOAOPOBI CBoiicTBa, NpYMEHEHHE, | YMETh  COCTaBJIATh  CTPYKTYpHBIE O6pa3is! IPUPOJIHOTO | kjtacc). BupTyanbHas

IIpuponHsbIil Kaydyk.

hopMynbl anKagMeHOB W ypaBHEHUS

XUMHYECKUX peaxuui,
XapaKTEepU3YIOIINX HeNpeIenbHbII
XapaxkTep aJIKaINCHOB. 3HaTh

CTpOEHHUE, CBOICTBAa U MpPHUMEHEHUE
HaTypaJIbHOI'O Kay4yKa.

KaydyKa U PE3UHBI

naboparopusi»
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Tema ypoka &8 85 OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
5223 MOArOTOBKH.
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16 | AnKuHBI KY ANKuHBL.  DJeKTpOHHOEe W |3HaTh 00myr0 (GOpMyly —alKHHOB. 8§13,
21IpOCTPaHCTBEHHOE cTpoeHue | YMeTh OOBSCHATH SP-THOPUIU3ALIUIO U 1 gacte
aneruieHa. ['omonoru u uzomepsi. | TPOCTPAHCTBEHHOS CTpOCHHC €55
HoMeHKnaTypa. MOJICKYJIBI aleTuiIeHa. YwMmets B 1-3
COCTaBJIATh CTPYKTYpHBbIE (OpMYIIBI 31,4
FOMOJIOTOB alleTWJIEHa M Ha3bIBaTh §13,
QJIKUHBI (o) MEXIYHApOIHON 2 9acTh ¢
HOMEHKJIATYpe. 55
17 |CBoiicTBa aleTHICHA C duznyeckue u XUMHYECKHUE | 3HATh XUMHUYECKUE CBOICTBA aJIKUHOB. | /I Iuck «Xumus (811 B 4-9
CBOJICTBA. Peakiyu | YMETH COCTAaBJIATD ypaBHenus | ITonydenne — aneruneHa B | gjacc). BupryanbHas 32,3
PUCOCAMHEHNS ¥  3aMEICHUSL. PeaKIuii, MOTBEP>KAAIOIINX CBOICTBA | 1a00paTOpHH. FczpeHne 11abopaTopHs»
Tonyuenue. [lpumeHente. QIKWHOB, OOBSICHATH 3aBUCHMOCTD | allETHIICHA, B3aHMOJICHCTBHE
CBONCTB AJIKUHOB oT Buza | ¢ pactBopom KMnO,.
XMMHYECKON CBs3M. 3HaTh CIIOCOOBI
MOJIy4YeHHUs aleTHIeHa U 0bJacTu ero
MPaKTHYECKOTO IPUMEHEHHUSL.
ApomaTuyecKue yriieBoJaoponl - 4 yaca
18 | Apenst KY ApeHbL. DNeKTpOHHOE U | 3HaTb 3IEKTPOHHOE u|lJ muck «Xumus (8—11 8§14
HpOCTpaHCTBeHHoe CTpoeHI/Ie MNPOCTPAHCTBEHHOC CTpOCHUCM OTHonreHue OeH30I1a K K_]'[acc)_ BI/IpTyaJ'ILHaSI c 66
GEeH30IA. M3omepust 1 | MOJIEKYIIBL OeH3ona, BUJIBI | pACTBOPY TEPMAHTAHATA | 1aGopaTOPUS B 1-4,6,7 3
HOMEHKIIATypa. FI/I6pI/IZlI/ISilIII/II/I JJIEKTPOHHBIX | KA. 1-2
opbOurae. 815
19 |CsoiicTBa OeH3011a C dusznueckue u XUMHUYECKHUE | YMETh OOBSICHATh CBOWCTBa OeH30ma | [ quck «Xumus (8-11 c 67
cBoiictTBa  Oenzonma.  ['OoMoJiorm |Ha OCHOBE CTPOCHHS €rO MOJEKYJbl, | beH3on Kak pacTBopurenb. | kjacc). Bupryanbnas B&, 11,12
GeH30IA. YMETb COCTABIIATh YpaBHEHUs peakiuii | [ operne O6en3ona abopaTOpHs» 34
3aMEILEHUs (6pomupoBanme u
HUTPOBAHUE) u peakuui
NpUCOeIUHEHHs (B3aUMOJICHCTBHE C
BOJZIOPOJIOM U XJIOPOM).
20 |T'omosoru Oen3ona KY Oco0eHHoCcTH xuMuueckux | OOBSICHATE 0COOEHHOCTH XMUMHUYECKUX 8§15
CBOﬁCTB TOMOJIOTOB 66H30Ha Ha CBOICTB TI'OMOJIOTOB O€H30/a Kak c 67
IpUMepe TOyoJIa. pe3yJsbTar B3aUMHOTO BIIMSTHUS B 9-10
aTOMOB B MOJICKYJIaX, pacUIMpUTh 33
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Ne SE gL Py pesy XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOAr0TOBKH.
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NPENCTABIEHUST O TOMOJIOTUH | PP3
W30MEpPHUH.

21 |T'enernueckas cBs3b C I'eneTnueckas CBS3b | YMETh  TMPHUBOJIUTH  NPUMEPHl U
aApoOMaTUICCKUX apOMaTquCKHX yFJIeBOI[OpOI[OB C | COCTaBJIAAITh yYPABHCHUS XHUMHYCCKUX
YTJIEBOZOPOJIOB C JPYTHMH Kaccamu | PeaKLui, PacKpBIBAIOLINX
JIPYTUMH KJIaCCaMH YIJICBOJIOPOJIOB TeHETHYECKHUE CBSI3U MEXKIY
YTJIEBOJIOPOJIOB YIJIEBOJIOPOIaMH Pa3HBIX KJIACCOB.

IIpupoaHbie HCTOYHUKH YIJIEBOJOPOAOB - 6 4acoB

22 | I[lpuponHslii n KY [TpuponHsrii ras. [TomyTHBIC | YMET  XapaKTepH30BaThb  COCTAB auck «Xumns (8—11 §16
NOIYTHBIE HeTSHBIC He(TAHBIE Ta3hL. OPUPOJHOTO Ta3a M HOIYTHBIX Kiacc). BuptyanpHas c79
raspl HE(TIHBIX ra3os, COCTaBJISITh nabopaTopus» B 1, 2a, 3-

YpaBHEHHs peakluid IMpeBpalieHus 6
YTIIEBOIOPOIOB. 3Hate  obOsactu 31
NPUMEHEHHS MPUPOJHOTO Ta3a u 8§17¢78
MOMYTHBIX HE(TIHBIX I'a30B. B 20

23 |Hedrb u C Hedrs u He(TENPOAYKTHL. | 3HaTh cocTaB u  cBoiicTBa HedTwH, | JIaGopaTopublii  ombiT 2| auck «Xumus (8-11 8§17

HEeQTENPOAYKTBL. dusnueckne cBoiicTBa. CrocoOsl | HEPTENpOayKTOB, cymHoCTb | O3HaKOMIICHHE ¢ 00pasuami | kiacc). BupTyanbHas c78
nepepaborky Hedru. [leperonka. | MEPEroHKu Hed. TIPOAYKTOB naboparopus» B11-123
HedTenepepaboTKH. 3
24 | Kpexunr Hedtn C Kpekunr TEPMUYECKUN ¥ |3HaThb CYIIHOCTb TEPMHUYECKOTO U Iuck «Xumus (8-11

KaTAJIUTUYECKUH. KaTalliTHIECKOro KpeKkuHra, kiacc). Bupryanenas
pudopmuHra.  YMETh  COCTaBIIATH 1abopaTopHs»
YpaBHEHHs pEaKLHUi, OTBEYaloIue
KPEKHHT-TIPOIIECCY.

25 | Onpenenenue 1011 KY Ymers pemaTh 3a1aun Ha | PP3 Omnpenenenue | nuck «Xumus (8—11 PP3
BBIXOJa IIPOAYKTa OINpEACIICHUEC MacCcOBOU WM | MaCCOBOU WJIU O6’BeMHOI>‘I Knacc)‘ BHpTyaH])Ha;[ IIOATr0OTOBK
peakuuu ot 00BEMHOW JIONMHM BBIXOJA TPOIYKTA JONM  BHIXOJA MPOJYKTa | 1aG0paTopus» ak K.P.
TEOPETHYECKH peakuuu oT TEOPETUHECKH | hoay iy OT TEOPETHYECKH
BO3MOXKHOT'O BO3MOXKHOTO.

BO3MOYKHOTO.

26 | O6o6menue u C Kokcoxnmudeckoe mpou3BOJICTBO.

CUCTEMaTHU3alHs 3HAHUH
27 |KouTpoJbHas padoTa KY
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Ne SE gL Py pesy XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOJATrOTOBKH.
= =g
£ S5
Ne 2 o Teme
«YTra1eBo10poaAbI»
Couprsl 4 ¢peHobl - 7 yacos
28 |IlpenenbHble KY OnxHOATOMHEIE MIpeeNbHEIE | 3HATH COCTAB M CTPOCHUE MPEIENbHbIX ek «Xumus (8-11 §20
OIHOATOMHBIC CITUPTHI CHI/IpTI)I. CTpoeHHe MOJICKyH, OZHOATOMHBIX CIIUPTOB, ux KHaCC). BHpTyaJ]])Hag c 88
(byHKIIMOHATbHAS rpymia. | OpeaC/ICHue, byuxiHoHaTEHYIO naboparopusi» B 1-7
Bonoponnas cBs3b. Msomepus m|TPYITY CHUPTOB, obuiyio  hopmysy 31,2
OJTHOATOMHBIX CIIHPTOB. Ymerts 8§21
HOMEHKJIaTypa.
COCTaBJIATh CTPYKTYpHBbIE (OpMYIIBI c88
CIIUPTOB M KX H30MEPOB, Ha3bIBaTh B 9-11, 13,
CIIUPTHI 1o MEXAYHapOIHOU 142633, 4
HOMEHKJIaType.
29 |CsoiicTBa mpeneabHBIX C CeoiicTBa MeTaHoJIa (dTaHOJIA), | 3HaTh CYLIHOCTh BOAOPOIHON CBA3H U Iuck «Xumus (8-11
OIHOATOMHBIX CIIMPTOB HonyquHe u HpHMeHeHI/Ie. €€ BJIMAHHUE Ha (1)I/I3I/I‘I€CKI/I6 CBOMCTBa K_]'[acc)_ BI/IpTyaJ'ILHaSI
CIHPTOB. YM?TL OOBSCHATB 1abopaTopHs»
3aBUCHMOCTh CBOWCTB CIHPTOB OT
CTpOEHUS (YHKIHMOHAIBHOW TPYIIIBI,
COCTaBJISITb  YPaBHEHUS  pEaKLuUi,
MOJTBEP KIAIOIINE CBOMCTBA CIHPTOB.
XapaxkTepu3oBaTh CBOMCTBA u
(husnonormueckoe aeiicTBre MeTaHoIa
1 3TaHOJA.
30 |ITonyuenue u KY Ilonyuenue " MpUMEHEHHE. | 3HaTh 00JIaCTU MPUMEHEHHUS METAHOIIA nuck «Xumus (811 §21
IIPUMEHEHHE CIIUPTOB dusnonornyeckoe JeiicTBre |M OTaHona,  oOYCIOBJEHHBIE WX kiacc). Bupryanenas c 88
CTIIPTOB HA OPTaHM3M HeoBeka. | CBOMCTBAMH.  YMETh  COCTaBIATH 71a00paTopus» B8, 12-14
YpaBHEHMs peakLui, Jexallux B BI'
OCHOBE IIPOMBIIIIEHHOIO IIOJy4EHUs PP3
METAHOJIa U ATAHOJIA.
31 |Pemenne 3ama4 o C YMers mOpou3BOAUTH pacuersl 1o | PP3 Pacuersl 110 | iuck «Xumus (8—11

XAUMUYECKHM
YpaBHEHHSIM, TIPH
YCIIOBHH, YTO OJTHO U3
pearnpyonx BemecTB

XUMHYECKIM YPaBHEHHUSAM, €CIH OJTHO
W3 pEardpyiolinX BEIIECTB B3SITO B
H30BITKE.

XUMHUYECKUM YPaBHEHUSIM
IIPH YCIOBHUH, YTO OIHO M3
pearupyromux  BEIIECTB

Kiacc). BuptyanpHas
nabopaTopus
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n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOJATrOTOBKH.
= =g
£ S8
JIaHO B U30OBITKE JIaHO B U30BITKE.
32 | MHOroaTOMHEIE CIIUPTHI KY MHoroaToMHbIE COHPTHL | 3HaTh  cTpoeHue,  cBodictBa  u|JlaGoparopueni ombiT 3| mnck «Xumus (8-11 §22
DTHIICHTINKOIIb, IJIMLEPUH. | TPAKTHYCCKOe npuMeHeHHe | PacTBOpeHne  IIMuepHHa B | kjacc). BupryanbHas c92
CBOI‘/’ICTBa HpI/IMeHeHI/Ie OTUJICHIJIMKOJIA W TJIMICPUHA. YMeTh BOAC u pcakuusa €ro C Ha60paT0pH5{» B 1-5
9 * v
COCTaBJATh  ypaBHeHus  peaxuuii, | ruapokcuaom meau(ll). 31-3
TOTBEPIKTAFOIIIAX CBOMCTBa §23
MHOTOAQTOMHBIX CITHPTOB; OOBSCHATH 8§24
3aBUCHUMOCTb CBOMCTB CIHPTOB OT c98
yucla THUAPOKCOTPYIII. YMmers B1,2,4,
MPOBOJINTh KAYECTBEHHYIO PEAKIHIO 7,8
Ha MHOTOATOMHBIC CTIMPTHI. 3 1'3
33 | ®eHon C OcHonpl.  CTpoeHHE  MOJICKYIIbI | 3HATH  ONPENEIEHUE,  CTPOCHHE, nuck «Xumus (811
(enona.  BsauMHOe  BiMsHMe |CBOHCTBA M NpUMEHEHHE (eHoa. knacc). Bupryansuas
aTOMOB B MOJICKYJIC¢ Ha TMpHUMEpe yM‘iTI’ OOBACHATL  3aBHCHMOCTH naboparopus»
Momekymsl  denoma.  CaoiicTsa | CBOHCTS (deHOA OT CTPOCHHUS €ro
MOJIEKYJIbI, B3BAUMHOEC BJIMAHUEC aTOMOB
¢denona. ToxcuuHOCTh (eHONA M
o B MoJyiekyne  (eHoma. Ymertsb
€r0 COCTMHEHUI. .
COCTaBJATh  yPAaBHEHHS  PEAKIHH,
MOJITBEPXKTAIOIIIX CBOUCTBA (heHOIA.

34 |T'enernyeckas CBs3b KY I'eHeTnyeckas CBA3b OMHOATOMHBIX | YMETh  NPUBOAMTH  IPUMEPHl U Iuck «Xumus (8-11 c 88
CHI/IpTOBI/I(l)eHOJ'IaC NpENENbHBIX CIIUPTOB C | COCTABJIATh YPaBHEHUA XUMHUYCCKUX KJIaCC). BI/IpTyaJ]LHaf[ 34
YIIIEBOAOPOJAMHU. YTIIEBOLOPOAAMHL. peaxiui, PacKpBIBAIOIIKAX naGopaTopus» PP3

TeHEeTHYECKHE CBS3H MEXIY §25
YIJIEBOAOPOIaMH, CITUPTaMH, § 26
(henosom.
AJIbJAeruabl H KeTOHHI - 3 yaca
35 | Anbaeruist C Anbierunbl. CTpoeHHE MOJIEKYIIBI | 3HATh  ONpPENENEHUe albJeruoB || JleMoncTpanus
dopmanpaeruaa. OyHKIMOHATIBHAS | CTPOCHHE  MX  MOJIEKYJL. Ywmers | [lonyuenue 3TaHajs
rpymmna Usomepust i | COCTaBIATL  CTPYKTYpHbIE (POPMYJIbI | OKUCIIEHUEM ITaHOJIA
HOMeHKJ'IaTypa AJIbACTU 0B )5 Ha3bIBATh nux 1o
MEXKAYHaApOJIHONH HOMEHKIIATypE.
36 | CaoiicTBa anbIerumoB C CaoiicTBa aJBJACTHUIOB. | 3HaTh (U3MYECKHE U XUMHUYECKHE | [ nuck «Xumus (8—11
(I)OpMaJ'ILZ[erI/I[L U anceTtaibICcTrua. CBOICTBa AJIbACTUOOB. YMmertn B3aPIMO,ZIeﬁCTBHe MCTaHaJIsL K_]'[acc)‘ BI/IpTyaJlLHaH

19




T E -
= =
2~ E ; ILnanupyemble pe3yJbTaThl
No SE gL Py pesy ) XumMuueckuii Marepuaisl U om
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
5223 MOArOTOBKH.
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IIOJIy4Y€HHUE U IIPUMEHEHUE. COCTaBJIAThL  YPABHEHUsS  DPEaKUWH, |(3TaHATA) C€  aMMHA4YHBIM | JIAOOPATOPHSDY
MOJTBEPIKIAOIINX cBolicTBa | pacTBOpoM okcuaa cepedpa(l)
anpJeTUAOB, OOBACHATH 3aBUCUMOCTSH | U ruapokcuna meau(Il).
CBONICTB albACTUiOB OT cTpoeHus | JlabopaTopHblii onbIT 4
(hyHKIIMOHAJIBHOW TPYIIIIBL. Oxwucienue STaHass
rugpokcugom meau (11)
37 | Aueron C AneToH — npeacTaBuTens | Umers  obmee  npexacrapienue o | /J] nuck «Xumus (811
KETOHOB. CTpOCHI/Ie MOHeKyHBI. KE€TOHAaXx. YMmerts COCTaBJIATH PaCTBOpeHI/IC B ale€ToOHE K_]'[acc)_ BI/IpTyaJ'ILHaH
[IpuMeHeHHE. CTPYKTYpHBIE  (DOpPMYNBI ~ KETOHOB, | pa3IMYHBIX  OPTraHHIECKUX 11abopaTopHs»
JIaBaTh um Ha3BaHUA TIO | BEIIIECTB.
MEKAYHApOIHOH HOMEHKJIATYpE.
KapOoHoBbIe KHCJIOTBI - 7 4acoB
38 | OgHOOCHOBHEIE KY OIHOOCHOBHEBIE MIpeeNbHEIE | 3HATh  ONPEJIENIEHHE  OJIHOOCHOBHBIX muck «Xumus (8—11 8§27
npe/esbHbIe KapOOHOBLIE KUCIOTHL. CTpoeHue |IPEACIBHBIX  KapOOHOBBIX — KHCIOT, knacc). Bupryansnas  [828 (1w)c
KapOOHOBBIE KHUCIIOTHI MOJIEKYIL. ®yHKIMOHATbHAs | CTPOSHAE HX MOJIEKYI, FOMOJIOTHIO 1 nabopaTopus» 117
rpymma. Usomepust 1 | B30MepHio. YMmers Ha3bIBaTh B1-4,163
HOMEHKITATYPA. KapOOHOBBIE _ KuCIIOTHL o 1-3
MEXTYHAPOIHOH HOMEHKIATYpE. 8§28
39 |CsoiicTBa KapOOHOBBIX C CBoiicTBa KapOOHOBBIX KHCIIOT. | 3HaTh XAMHUYECKUE cBOlicTBa ek «Xumust (8-11 c117
KHCJIOT PeaKHI/IH 3TepI/I(1)HKaHHH. Kap6OHOBI)IX KHUCJIOT, ocoObIe KHaCC). BI/IpTyaJ'ILHaSI B 5-14
[oydenne KapOOHOBBIX KHCIOT U |CBOHCTBA  MYPaBBHHOM  KHCJOTBL. naboparopus §29
NPUMEHEHHE. Ymers 3aIMChIBAaTh YpaBHEHHUS c1l18
peaxiuii, MOATBEPKAAOLUINX CBOMCTBA B17,183
KapOOHOBBIX ~ KHCJIOT,  OOBSCHSTH 4,5
3aBUCHMOCTb CBOMCTB KapOOHOBBIX
KHCJIOT OT CTPOCHUsI (PyHKIMOHAIBHOM
TpyIIBL.
40 |HenpenenbHbie C Kpatkue CBEJICHUS 0| 3HaTh CTpOEHUE OJIEMHOBOW KHUCIOTHI,
Kap6OHOBBIe KHCJIOThI HereHeHBHLIX Kap60HOBI)IX YMETH COCTaBJIATH YpaBHCHUA
KHCIIOTAX. peakuuii, XapaKTepU3yOLIHX
[eHeTHueckas CBS3E, | XAMHUECKHE CBOHCTBA HENPEICIbHBIX

KapOOHOBBIX KHCIIOT C JPYTHMH

OTHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
ypaBHEHHS PEaKINH IMOTydeHISI MBIJIA.

20




S Eg
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2~ & ; ILnanupyemble pe3yJbTaThl
Ne SE e Py pesy ) XuMnyeckuit MarepuaJbl u Hdom
Tema ypoka &8 85 OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
$ags MOArOTOBKH.
S 2%
£ S5
KJIaCCaMH OPraHUYECKUX | YMETb  NPUBOAUTH  MPUMEPHl |
COCIMHEHHIA. COCTaBJIATh YpPaBHEHHUS XUMHYECKUX
peakuuii, PacKpHIBAIOLINX
TeHETHYECKHUE CBSI3U MEXKIY
KapOOHOBBIMH KHCJIOTaMHU
BEILECTBAMH JIPYTHX KJIacCoOB
OPTaHUYECKUX COCTMHEHHH.

41 |Mpaxkruyeckasi padora Ky YMere  BRIIONHATL — Xxumuueckue | [pakruyeckas padora 3| guck «Xumus (8—11 IoBT
3 [omy4yenune u OTIBITHI, coOmonas TpeboBanus Th Homysenne — m  cBO¥CTBA | kyacc). BupTyanbHas 8§21
CBO¥CTBA KapOOHOBHIX KapOOHOBBIX KHCIIOT 11abopaTopHs» 8§22
KHCIIOT 828

§28

42 |TIpakTuyeckasi pagora KY YMere  BRIIOAHATL — xumudeckue | [pakruyeckas padora 4| quck «Xumus (8—11 Ioaroros
4 Pemenue OIIBITHL, coOoiast TpeboBanus Th Pemenne knacc). Bupryansnas ka k K.P.
IKCTIEPUMEHTAIILHBIX OKCTIEPUMEHTAITBHBIX 33713 | 714G opaTOPHs»
3aj1a4 Ha Paclo3HABaHUE Ha pacrio3HaBaHue
OpraHUYeCKUX BEIECTB OpPraHMYeCcKUX BELIeCTB

43 | O6006uieHUE U C
CcUCTEMaTU3alusl 3HAaHUIL

44 |KouTpoJibHasi pagoTa KY
Ne 3 mo Tremam
«CnupTsl 1 GEeHOIBD,

«AJIBIAETUAbI K

KETOHBD,

«Kap6oHoBbIe

KHCJIOTBI»

Cao:xnbie 3¢upsbl. Kupsbl - 3 yaca
45 | CnoxHnble 3(hupbI KY CroxHble 3¢upsL: CBOIiCTBa, | 3HaTh CTpOeHue u oOnacTu 830
HOJIy4€HHE, TIPUMEHEHUE. NPUMEHEHUSI  CIIOXKHBIX  3(HPOB. c 128

Ymers COCTaBIIATh (hopmybt B 1-8
CJIOXKHBIX 3¢ upoB, ypaBHEHUS 31,2
peaknuit aTepudUKaIuy U THIPOITH3A. §3l1ul

46 | XKupsr C JKupsl. Ctpoenue xupoB. XKupbl B | 3HaTh ONpeneIeHUE KUPOB, cTpoeHue | JlaGopaTopHslii onbIT 5 nuck «Xumus (8—11 c 129

21




S 2p
= =
2~ E ; ILnanupyemble pe3yJbTaThl
No SE gL Py pesy ) XumMuueckuii Marepuaisl U om
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SR EEC JKCIEePHMEHT obopynoBanue 3alaHne
5285 MOATrOTOBKH.
S 2%
£ S5
npupoze. CpoiicTsa. [Ipumenenue. |ux MOJICKYT, cBoiicTBa, | PacTBOpHMOCTH KUpOB, | Knacc). Bupryanenas | B9-12
OHOJIOTHYECKYIO POJIb M TIPAKTHUUYECKOE | TOKA3aTENbCTBO ¥X | TaGopaTopus» 33
3Ha4YeHHUE. Ymetsb COCTaBJIATH | HEIPEICIBHOI0 XapaKTepa. 8§3lu2c¢
YpaBHEHHUS peaxImid, 129
MOJTBEPIKIAIOIINE CBONCTBA XKHUPOB. B 13-163
47 | CuHTeTHYECKHE C Motorme cpeactsa. [IpaBuia|3Hath npouecchl nepepaboTku xupos |JIaGoparopublii  omeIT 6| quick «Xumus (8—11 4
MOOIIIUE CPECTBA 6e30MaCHOro oOpaleHns co|B TexHuke. MmeTs mnpencTtaBieHuEe O |(IOMaITHHH) Kiacce). BupryansHas
CPECTBAMH GbITOBOH XHMUHL. 3aMEHEe B TEXHHKE IHIIEBBIX >KUPOB|3HAKOMCTBO ¢ oOpasuamu naGopaTopus»
HETHIICBBIM CBIPBbEM, 0| MOIOIIUX cpeAcTB. M3ydyeHue
CHHTETHYECKHX MOIOLIMX CPEICTBAX U |MX COCTaBa M MHCTPYKUHMII 1O
3alUTe INPHUPOABI OT 3arpsi3HEHHS | IPUMECHEHHUIO.
UMH. YMeTh coOmojaTh mpaBmia | ]| CpaBHEHHE CBOWCTB
GesomnacHoro oOparieHns CO|MpIIa M CHHTETHYECKHX
CpeaCTBaMu OBITOBON XUMUH. MOIOIIIX CPEJICTB.
YrieBoanl - 7 4yacoB
48 | Yraesogsl. ['moko3a KY I'mroko3a. Crpoenue | 3HaTh CTPOEHHE MOJEKYJbI TIHOKO3bI. | JIaGopaTopubli  onbiT 7| quick «Xumus (8-11 §32ulc
MOHeKy.HBI. OHTI/IquKaﬂ YMmers J0Ka3bIBaTh HaJInyue B3aHMOI[€I>iCTBHC TJIFOKO3bI C KHaCC). BI/IpTyaHBHaH 146
(3epkaibHas) msomepus. Opykrosa (hYHKIIMOHATBHBIX TPYIIT B MOJIEKyJax | Tuapokcumpom meau(1l). 11abopaTopHs» B 1-5
— W30Mep TIIOKO3HL. yrieBonoB. MmMerh npencrasieHue o |/J1 31
pubo3e u ae30kcupudose. B3aumonelicTBrE TIIOKO3BI C §3242¢
aMMHaYHBIM pacTBopom 146
OKCHA cepedpa(l). B 7-11,
16a
49 | CgoiicTBa IIIIOKO3bI C CaoiicTBa rmoko3bl. IIpumenenue. |3HaTh CBOKMCTBA INIIOKO3bI M 00JIacTH
ee TPHUMEHEHHUs. YMETh COCTaBIITh
YpaBHEHHUsT  peaKkUUid  OKHCIICHHS,
BOCCTaHOBJICHHsI, OPOKECHUS TIIFOKO3BI,
XapaKTepu30BaTh XUMHYECKHE
cBoifctBa pHOO3BI M JAE30KCHPHOO3bI
Ha OCHOBE 3HaHHH O TIIOKO3€.
50 |Caxaposa KY Caxapoza. CTpocHHE MOJICKYIIEL. | 3HATh XUMUYECKHE cBolicTBa | JlabopaTopHbIii onbIT 8 IucK «Xumug (8—11 8§33
CaoiicTBa, MpUMEHEHHE. caxaposbl. Ymertsb cocTaBIITh | B3anmozeiicteue caxaposel ¢ | gyacc). BupryanpHas c 146
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JJAHUPpPYeMbIe pe3yJbTaThl. .
Ne SE gL y Y XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOJATrOTOBKH.
= =g
£ S5
YpaBHEHUS peakuui, | THAPOKCUAOM KalbIUs. J1a00paTopus B 13-143
MOATBEPIKIAIOIIINX CBOMCTBa 2
caxaposbl, OOBICHATh 3aBHCHUMOCTh 8§34
CBOICTB  caxapo3bl OT CTPOEHUS c 146
(YyHKIMOHANBHBIX TPYII, Ha3bIBaTh B 15, 160,
005aCcTH IPUMEHEHHSI Caxapo3bl. 17
51 |Kpaxman C Kpaxman wu  1memirono3a  —|3HaTh CTPOEHHE U CBOMCTBA Kpaxmaia, | laboparopueiii  ombit 9 | nuck «Xumus (8—11 33
HpeHCTaBI/ITeHI/I HpI/IpOHHBIX Ka4YCCTBCHHYIO PCAKIUIO Ha Kpaxmall, B3aHMO,HeﬁCTBPIe Kpaxmajia € K_]'[acc)_ BI/IpTyaJ'ILHaH
IOJTMEPOB. Peaxius | TPCBPALICHAE KPaXMajia B OPTraHH3Me. | HOIOM. 11abopaTopHs»
nosukoneHcauun. dusnueckue | MET  COCTABIATL  ypasHeHHE | ]I
o peakuuu THIpoNM3a KpaxMaina | | ['uaponus kpaxmana.
XUMUYECKHUE CBOMCTBA.
H ypaBHEHHE peakuu
ax0oXXJICHUE B TIPUPOJIE. | 1\ kO e HCALII.
IIpumenenue.
52 | emtrono3a KY Kpaxman w  mewionoza —|3HaTh  CTpOEHME M CBOMCTBa 8§35ulc
TpeCTaBUTENH IPUPOJIHBIX | ICIUTIONO3EL.  YMeTh  COCTaBIIATH 146
IOJTIMEPOB Peakius | YPABHCHHS  PEakUui  THAPOINM3a B 18-22
nonMKoHAeHCaMH. DI3HIecKie 1 HEIUTFOJIO3Bl M 00pa30BaHuUs CJ'IO)KHBI)f 8§8354y2c¢
o 93(UpOB  [ETIONO3I ¥ A30THOM 147
XUMUYECKHUE CBOUCTBA. .
KHUCJIOTBI, LEJUIIOJIO3bl U YKCYCHOM B 23,24
KHCJIOTHI.
53 |TIpumenenue C Haxoxnenne B npupoe. | 3Hath obnactu npumenenus | JJagoparopubiii  onbit 10 | muck «Xumus (8-11
TEJIJIFOJIO3bI HpI/IMeHeHI/Ie. AHeTaTHOC OCJIJIFOJI03bI. Nmets MpeaACTaBICHUE O O3HaKOMIIEHHE C 06p8.3HaMI/I KHaCC). BHpTyaH])Ha;[
BOJIOKHO MOJYYSHUH AalleTaTHOTO BOJIOKHA M | IPUPOIHBIX 1| 1a6OpaTOpPHs»
KJIaCCH(UKAIIMU BOJIOKOH. HCKYCCTBEHHBIX BOJIOKOH
54 |TIpakTuyeckasi pa6ora KY Vmers,  npumenat  3Hanus o |IIpakTmyeckas pabora 5| muck «Xumus (8-11 8§36
5 Pemrenne XUMUYECKUX CBOMCTBaX OpraHuyeckux | Pemenne kiacc). Bupryanenas c 157
IKCTIEPUMEHTALHBIX BEILIECTB TSt PeIIeHus | SKCTIEPUMEHTATTBHBIX 33134 | 114G opaTOPHs» B 1-9
3aj1a4 Ha MOJIyYeHHE U 9KCIEPUMEHTANILHBIX 3a/1a4. Ha MOJTy4eHHE u 31-3
pacrio3HaBaHue pacrio3HaBaHue
OpraHUYeCKUX BEIIECTB OpPraHMYecKUX BEUIECTB
AMHHBI 1 AMHHOKHCJIOTHI - 3 yaca
55 | AMUHBL. AHUINH C AMMHBI. Crtpoenue MOJIEKVJI. | 3HaTh onpeAcIcHUe aMUHOB, CTPOCHHUE
p Y p Tp
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JIAHUPpYeMble pe3yJbTaThl. .
Ne SE gL y Y XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOAr0TOBKH.
= =g
£ §°7
Amunorpynma. ®u3nueckre U |HMX MOIEKyJl U CBOWCTBA. YMeETh
XUMUYecKue CBoiicTBa. CTpoeHue |Ha3blBaTb  H30MEPBl W TOMOJIOTH
MOJICKYJIbl ~aHWIWHA. B3anmHuoe | 3MUHOB,  COCTaBIATE  YpaBHEHMA
BIMSHHE aTOMOB B Molekyne Ha|PCeaKUHM, XapaKTCpHU3YIOMHX
XUMHYCCKHUEC CBOHCTBaA aAMHHOB,
mpuUMeEpe  MOJCKYJIbl  aHWIMHA.
o 0O0BSCHITHL B3aUMHOE BIUSIHHE aTOMOB
CaoiicTBa anunuHa. [Ipumenenue.
B MOJICKYJIC HAa IIPUMEPEC aHUJINHA.
56 | AMHUHOKHCIIOTBI KY AMuHOKHUCIIOTBL.  W3omepus  u|3HaTh CTpOEeHMe MoJiekyt | [T nuck «Xumus (811 MOBTOPHUTH
HOMEHKJIaTypa. CBoiicTBa. | aMUHOKHCIIOT, UX H30Mepuio. YMers | JlokazaTenscTBO Hanwaus | xyacc). Bupryansuas |8 36
AMMHOKHCIIOTEl KaK amQoTepHble |13BaTh Ha3BaHI/£e AMHMHOKHCJIOTaM 1O | QyHKIMOHAJBHBIX TPYyNI B naGopaTopus» 8§37ulc
OpraHuuecKHe coeuHeHns, | MEKAYHAPOHOTH HOMEHKJIaType, | pacCTBOpax aMMHOKHCIIOT. 157
Mpumenenue COCTaBJISITb  YpPaBHEHUS  pEaKLUi, B 10-13
’ MOITBEPIKTAFOIIIAX CBOMCTBA §37u42
aMHUHOKHCIIOT, OOBSICHATH c 157
3aBUCHUMOCTb CBOMCTB aMHUHOKHUCIIOT B 14
OT CTPOCHHUS PYHKIIMOHAIEHBIX TPYIIL.
57 |TI'enerndeckas CBSI3b C I'eHeTHyeckas CBsI3b aMUHOKHCIIOT | 3HaTh CTPOEHHE U CBOWCTBAa aMUHOB U | PP3 Omnpenenenne | nuck «Xumus (8-11
AMHUHOKHCIIOT € c JIpyTUMHU KJIacCaMM | AMHHOKHCIIOT.  YMeTh  COCTaBIIATh | MacCOBOM MJIM 0OOBEMHOI | Kiaacc). BupTyanbHas
ApYriMH Kiaccamn OpPraHMYECKUX COCTUHEHHH. YPaBHEHH PCAKIHN, | oy BBIXOJIA  TPOJYKTA | TAOOPATOPHSD)
OpFaHI/I‘IeC]iI/IX XapilKTepmy}oumx XUMHYECKUE PEaKLHH OT TEOPETHYECKH
COCANHCHUHU CBOHMCTBA AMHUHOB H AaMHHOKMHCIIOT,
N BO3MOIKHOTO.
06135[CH${TB 3aBUCUMOCTH CBOMCTB
OPraHn4eCKUX BEHICCTB OT HAJINYUA
T€X HWIN HHBIX (byHKHI/IOHaHBHBIX
rpyni.
Besku - 4 yaca
58 |Bbenku KY Benku — MIPUPOIHBIE | YMETh  XapaKTepu30BaTh CTPYKTYpY §38ulc
noaumepbl. COCTaB ¥ CTPOEHHE. MOJICKyl ~ OCNKOB:  TEPBHYHYIO, 1628 1-3
BTOPUUHYIO, TPETUYHYIO u 8§38u2c¢
4ETBEPTUYHYIO. 162
59 | CaoiicTBa 6enKxoB C duznueckue " XUMHYCCKHUeE | 3HaTh  cBoiicTBa  OenkoB.  YmeTs | JlaGopatopHelii omeiT 11| quck «Xumus (8—11 B 4-8
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JIAaHUPpYyeMble pe3yJibTaThl. 5
Ne SE gL Py pesy XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n =9 S NepUMEHT JIOBAaHH JaHU
/ © o= IKCIe e obdopyaoBaHue 3aJaHue
g a9 g NOArOTOBKH.
= =g
£ §°7
cpoiicTa. [IpeBpaieHne GENKOB B|NPOACIBIBATG LBETHbIC peakuuu Ha | LleTHble peakuuu Ha Genku. |Kknacc). BupryanbHas
OpraHu3Me. YCIEXd B U3YUYECHHH U Oenku. MMeTh  mpejcTaBieHHE O J1a00paTopus
CHHTE3e GEIKOB. NpeBpalleHHUsIX OEIKOB B OpraHu3Me, 0
XUMHYECKOM u OHOJIOTHYECKOM
CHHTe3€e OEJIKOB.
60 |HykieHHOBBIC KUCIIOTHI KY [Monstue 00  a3oTcoaep X aiux | YMETh OOBICHATL POJIb HYKICUHOBBIX 8§39
FeTepOHI/IKHI/I‘IeCKHX COCIMHECHUSIX. KHUCJIOT B OMOCHHTE3€E OEJIKOB. § 40
IMupuaus. IMuppou. c169
[IMpUMUAMHOBBIE W MYPUHOBBIE 2111_18
OCHOBAHHSI. Hyxneunossie PP3
KHUCJIOTBL: COCTaB, CTPOEHUE.
UMHA U 310PpOBLE UMHUSA U 3J0POBHEC UCITIOBCKA. METh II0JIb30BAaTHCS HHCT) KI_[I/Ief/'I K 00pa3nbl JICKAPCTBECHHBIX NCK «KAUMUMA .
61 | X P C X 31())s) v Py op p I X 8-11
YeJI0OBEKa. HeKapCTBa. HpO6HeMBI, CBSI3aHHBIE | JICKAPCTBCHHBIM IIpEniapaTam. CpeACTB U BUTAMHHOB KﬂaCC). BI/IpTyaHBHaH
C TPUMEHEHUEM JIEKapCTBEHHBIX Jlabopatopuplii onbiT 12 nmaboparopus
NpernapaTos 3HaKOMCTBO C  0OOpa3iamu
JIEKapCTBEHHBIX  IPENapaToB
JTOMalIHEH MEIUIUHCKON
anTeuku
CuHTeTHYeCKHe MOJTUMeEPHI - 7 4acoB
62 |Iloammepsr KY ITonsiTHE O BBHICOKOMOJICKYJISPHBIX |3HAaTH  CTPOEHUE  moONUMepoB U | ]I Komnekuus miactmace 842
COCIMHEHUSIX. [Monumepsl, | 3aBHCUMOCT CBOMCTB MOIMMEPOB OT c 176
TOJTydaeMbIe B peakiusix |MX  CTPOCHHS,  CYIIHOCTD peakuuit B1-3,7
MTOJMEpH3AITHL. Crpoene | 1OHMMEPH3ALIN 1 NOTHKOHCHCALIN. 8§12
YmMethb OTIpENeTsITh MOHOMED, MOBTOPUTH
Mosiekyll. CTepeoHeperyisipHoe u
nojumep, CTPYKTYpHOE 3BEHO, 8§42
CTCPCOPEryIHIPHOC CTPOCHHC CTEIEeHb MOJIMMEpHU3AIiH, 3alKiChIBaTh c176
TOJTUMEPOB. YpaBHEHHUSA NIOJIMMEPHU3ALNHA 51 B 4-6,
MTOJIMKOHICHCAIHH. 8-9
63 |IlnacTmaccet C [MomusTrneH. [MonunpornuieH. | 3HaTh  CTPOEHHE,  CBOWCTBA, u | JlaGoparopublii  onbiT 13 | quck «Xumus (8-11
TepmomactuaHocTh.  [lonmmumeps!, | IPUMCHCHHES HOIHMITHIICHA ¥ | 3HAKOMCTBO ¢ 00pasuami | kyacc). BupryanbHas
NOJTy4aeMbIe B peakiusix | HOTHIPONHIICHa. fractMace naboparopusi»
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JIAHUPpYeMble pe3yJbTaThl. .
Ne SE gL Py pesy XuMnueckuit MarepuaJibl 1 dom
Tema ypoka e ES OcHoOBHOe cofep:kaHue TpedoBaHus K YPOBHIO
n/n SgcSs JKCIEePHMEHT obopynoBanue 3aJaHue
g a9 g MOJATrOTOBKH.
= =g
£ §°7
MTOJIMKOHICHCAIIUH.
deHonpopMaTbACTHAHBIE CMOJIBI.
TepMOpeakTUBHOCTb.
HHTCTUYCCKHC HUHTECTUYCCKUC Ka KU. HaThb CTPOCHHUC u CBOICTBa a0opaTopHBIi ONBIT HNCK «KAHUMU —

64 |C KY C yay 3 P JlaGopartop 14 I X 8-11 843

Kay4dyKH CTpoeHue, CBOWCTBA, MONyYeHHe 1 | CTEPCOPETYIIAPHBIX  CHHTCTHYECKHX | 3HAKOMCTBO ¢ 00pasuam | kacc). BupTyanbHas c 182
NPUMEHEHUE. KayqyKos. KayqyKoB naboparopusi» g 24_ 6

64 | Cunrernyeckue C CUHTETHYCCKHE BOJIOKHA. | IMeTh mpencraBienne o cTpoenun, |l BolokHa ek «Xumus (8-11 N ;821 5

BOJIOKHA Kampon. JIaBcan. CBOMCTBaX, IPUMEHEHUH U NIOJTYYEHUH Kiacc). BuptyanpHas B
JlaBCaHa ¥ KalipoHa. ﬂa60paT0pHﬂ))

66 |I[paxTuueckasi padora KY Ymers pacnosHaBaTh Hanbonee | [IpakTuyeckas padora 6 | muck «Xumus (8—11 [oBTOpHUT
6 PacniosHaBanme pacnpocTpaHeHHble IulacTMacchl U | Pacno3HaBaHue muiactMacc U kiacc). Bupryanbnas b
IJIacTMAcC U BOJIOKOH BOJIOKHA. BOJIOKOH 11a6OPaTOPHs» 8 42-44

67 | OGoOmienue n C IToaroros
CUCTEMAaTU3al A 3HAHUHA II/ZT;CH K

68 | KonrpoabHas pa6ora KY
Ne 4 o remam
«Kucnopoacoaep:xamu
€ opraHnvyecKue
CoOeMHEeHHUs,
«A30Tcoaep:xamme
OpraHHYecKne

COCTUHCHU D)

yLIC6HO'MeTO,Z[I/I‘-IeCKI/II\/'I KOMIIJICKT:
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Eal A

Kpurtepuu onenku
PesynbTaThl 00y4eHHs XUMUH TOJKHBI COOTBETCTBOBATh OOIIMM 3a/1a4aM IpeaMeTa U TPeOOBaHUSIM K €T0 YCBOCHHIO.

PesynbTaThl 00y4eHuUs OLIEHUBAIOTCS 10 MATHOAITHLHOHN cucTeme. [1pu olleHKe YIUTHIBAIOTCS CIIEAYIONINE KadeCTBEHHBIE TIOKA3aTeI OTBETOB:

riyOuHa (COOTBETCTBHE N3YUYEHHBIM TEOPETHUECKUM 0000IICHUSIM);

OCO3HaHHOCTb (COOTBETCTBHE TPEOYEMBIM B IPOrpaMMe YMEHUSAM IMPUMEHSTh MOJYYSHHYIO HH(OPMAIIHIO);

MOJTHOTA (COOTBETCTBUE 00BEMY POTrpaMMbl U HHPOPMALIUU YUeOHHKA).

[Tpu oLileHKEe YUUTHIBAIOTCS YMCIIO M XapaKTep OMMOOK (CYIIECTBEHHbIE WIIM HECYIIECTBEHHBIE).

CymiecTBeHHBIE OMTMOKH CBS3aHBI ¢ HEIOCTATOYHOH MTyOWHOM M OCO3HAHHOCTHIO OTBETA (HAIpUMep, YICHUK HEMPABIIIBHO YKa3aJl OCHOBHBIE PU3HAKU
TIOHATHUH, SIBIICHUH, XapaKTEPHbIE CBOMCTBA BEIIECTB, HEMPABMIBHO c(hOpMyTHpOBaIT 3aKOH, TPABUJIO U T.II. WIIH YYSHHK HE CMOT TPUMEHUTh TEOPETHIECKUE
3HaHUS Ul OOBSICHEHHUS M TIPEJICKA3aHus SIBICHUH, yCTAaHOBJICHUS IPUIHHHO-CJICICTBEHHBIX CBSI3€H, CpaBHEHUS M KJIaCCU(DUKAIINH SIBIICHUH U T. 11.).

HecymiecTBeHHBIE OMIMOKM OMPEEIISIOTCS HEMOTHOTOW OTBETa (HampuMep, YIyIIeHHe U3 BIIa KaKOT0-TH00 HeXapaKTepHOTo (DaKkTa IMpH OMMUCAHUHN BEIIECTBA,
nporiecca). K HUM MO>XKHO OTHECTH OTOBOPKH, OIHMCKH, JOMYIIEHHbIE IO HEBHUMATEIILHOCTH (HapuMep, Ha JBa U Oojiee ypaBHEHUS peakluil B TOJTHOM HOHHOM
BHUJIE JIOMYIIEHA OJIHA OIHMOKa B 0003HAYEHUH 3apsijia HOHA).

Pe3ynpTaThl 00y4eHus: IPOBEPSIOTCS B MPOLIECCE YCTHBIX M MUCHbMEHHBIX OTBETOB YUAIIUXCS, a TAKXKE MIPU BBIMOJIHEHUH UMH XUMHUYECKOTO HKCIIEPUMEHTA.

Ounenka TeopeTHYeCKMX 3HAHUI
OtmeTka «5»:

OTBET IMOJHBIN U MPABWJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;
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Marepuas U3J0KEH B ONPEIeNICHHOMN JIOTHYECKOM TOCIeI0BATEILHOCTH, TUTEPATYPHBIM S3BIKOM;

OTBET CAMOCTOSTEIbHBIN.

OtMmetka «4»:

OTBET IOJIHBIM U MPABUJIbHBIM Ha OCHOBAaHUU HU3yYEHHBIX TCOPHIA;

MaTepuai U3JI0KEH B ONPEICICHHOM JIOTHYECKOM MOCIeI0BaTeIbHOCTH, IIPU ATOM JOMYIIEHBI IBE-TPU HECYIIECTBEHHbIE OIINOKHU, UCIIPABICHHBIE 110
TpeOOBaHUIO YUUTEIS.

OtmMmertka «3»:

OTBET MOJIHBIHI, HO TIPH 3TOM JIOITYII[EHA CYIIIECTBEHHAs OIIMOKA UITU OTBET HETIOJIHBIN, HECBSI3HBIH.

OtMmeTka «2»:

P OTBETE OOHAPYKEHO HEIMIOHUMAHKE YYalTUMCs OCHOBHOTO COJIep KaHus y4eOHOTO MaTepralia WilH JIOMYIICHBI CYIICCTBCHHBIE ONTMOKH, KOTOPBIC
YYaIIUICS HE MOYKET UCITPABUTh MPU HABOJISIIIMX BOIIPOCAX yUUTEIS.

OtMmetka «1»:

OTCYTCTBHE OTBETA.

OneHka 3KCIepUMEHTAJBHBIX YMEHHUI
OreHKa CTaBUTCS HA OCHOBAHUHU HAOIOIEHUS 32 yJalllUMCs U TUCbMEHHOTO OTYeTa 3a padoTy.

OtmMmetka «5»:

paboTa BBITTOJIHEHA MOTHOCTHIO U MIPaBUIILHO, CAITaHbl MPABUIIbHBIC HAOIIOICHHS U BBIBOIBI;

SKCIIEPUMEHT MPOBEJICH MO IJIaHY ¢ YIETOM TEXHUKH 0€30MaCHOCTH U MPAaBWJI paObOTHI C BEIIECTBAMHU U 000PYI0BaHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBbIE YMEHHUS (TTOACPIKUBAIOTCS YUCTOTA paboYero MecTa u MopsIOK Ha CTOJIE, SKOHOMHO MCTIOIB3YIOTCSI PEaKTHBHI).

OtMmetka «4»:

paboTa BBIMIOJIHEHA IPABUIIBHO, CJIeNIaHbl IPaBUIIbHBIC HAOTIOACHHS U BHIBOJIBI, HO TMPU 3TOM IKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO MM JOMYIIEHBI
HECYIIECTBEHHBIE OLTUOKHU B paboTe C BEMIECTBAMH U 000pYI0OBaHUEM.

OtmMmetka «3»:

paboTa BBIMIOJIHEHA IPABUIILHO HE MEHEE YeM HAIOJOBHHY HIIM JOMYIEHA CYIIIECTBEHHAs OIIMOKA B X0JI€ DKCIIEPUMEHTA, B 00bSICHEHNH, B 0hOpMICHUH
paboThl, B COOMIOACHUN MTPABUII TEXHUKH 0€30IaCHOCTH MpU padoTe ¢ BElIeCTBAMU U 000pyI0BaHUEM, KOTOPAsl UCIIPABIISETCS MO TPEOOBAHUIO YUUTEIS.

OtMmeTka «2»:

JOTYIIEHHI JIBE (M 0oJiee) CyIeCTBEHHBIC OIMMOKHU B XO/I€ IKCIIEPUMEHTA, B 00BSICHEHUH, B OPOPMIICHUHU pabOThI, B COOJIFOICHUN TTPaBUII TEXHUKHU
0€30macHOCTH MpHU paboTe C BEIIECTBAMU U 000PYI0BAHUEM, KOTOPBIC YUAIIUICS HE MOXKET UCTIPABUTH JaXKe IO TPEOOBAHUIO yUUTEIS.

OtmMmetka «1»:

paboTa He BBITIOTHEHA, Y YJAIIerocs OTCYTCTBYIOT SKCIIEPUMEHTATbHBIC YMECHHUS.



OueHka yMeHUIl peliaTh IKCNEPUMEHTAbHbIE 3a1a4H
OTMeTKa «5»:
IIJIaH PEIICHUs COCTaBJICH PABUIIBHO;
MPaBUIILHO OCYIIECTBIICH MO00P XMMHUYECKHUX PEaKTUBOB U 000PYIOBAHUS;
JIAHO MOJIHOE OOBSICHEHHE U CAEIaHbl BEIBOJIBI.
OtMeTKa «4»:
TIJIaH PEIICHUs COCTABJIEH PABUIIBHO;
MPaBUIILHO OCYIIECTBJICH MOJ00p XMMUYECKUX PEAKTUBOB U 000PYI0BAHUS, IIPH 3TOM JOMYIIEHO HE 00JIee TBYX HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUHU U
BBIBOJIAX.

OtMeTKa «3»:
TIJIaH PEIICHUS COCTABJIEH PABUIHHO;
MPABHJIBHO OCYILECTBJICH MOAOOP XMMHUECKHX PEaKTHBOB U 000pyI0BaHMUs, HO JOMYILIEHA CYIIECTBEHHAs! OMIMOKa B OObSICHEHUHU U BBIBOJAX.
OTMeTKa «2»:
JIOTYIIIEHBI JIBe (M 0o0Jiee) CYIIeCTBEHHbIE OIMOKY B IJIaHE PEIICHHUS, B TOI00PE XUMUYECKUX PEAKTUBOB M 000PYIOBaHMUSI, B 00BSICHEHUH U BBIBOJAX.
OtmeTka «1»:
3a/1aua He pelleHa.

OueHka yMeHHUIl peliaTh pacyeTHbIe 32/1a4U

OtmMmeTka «5»:
B JIOTUYECKOM PaCCYKJIEHUH U PEIICHUH HET OIIMOOK, 3a7a4a pelieHa pallioOHaIbHBIM CIIOCOOOM.
OtMeTKa «4»:
B JIOTHYECKOM PACCYKJICHUH U PEIICHUN HET CYIIECTBEHHBIX OMMOOK, HO 3ajjaua pelieHa HepallioHaIbHBIM CIIOCOOOM WIIH JIOMYIIIEHO He OoJiee TBYX
HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:
B JIOTUYECKOM PaCCYKJIEHUH HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OMMOKA B MATEMAaTUYECKUX pacueTax.
OtMmeTKa «2»:
MMEIOTCS CYIIIECTBEHHBIC OMMOKHU B JIOTHYECKOM PACCYKICHUH U PEIICHUN.
OtMmeTKa «1»:
3a/1aya He pelleHa.

OneHka MMCbMEHHBIX KOHTPOJIBHBIX PadoT
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OtMmetka «5»:
OTBET IOJIHBIN U MTPABIIILHBIN, BO3MOKHA HECYIIIECTBEHHAs ONIHOKA.
OtMmetka «4»:
OTBET HEMOJHBIN WK JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OtmeTtka «3»:
paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIYILeHa OJIHA CYIIECTBEeHHAsl OIIMOKA U ABE-TPU HECYIIECTBEHHBbIE.
OtMmetka «2»:
paboTa BBIITOJIHEHA MEHEE YeM HAIOJIOBUHY HIIH COJIEPKUT HECKOJIBKO CYIIECTBCHHBIX OIIHOOK.
OtMmetka «1»:
paboTa HE BEITIOJTHEHA.
[Tpu orieHKe BHIMOITHEHHSI MTMCbMEHHOW KOHTPOJIBHOU PaboThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €IMHOTO OpdorpaGuuecKoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PAa00Ty KOPPEKTHPYET NMPEIICCTBYIONTNE OTMETKH 332 YETBEPTh, MOIYTOIHE, TO/I.
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