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B pa6oueii nporpaMmMe yuTeHo coaep:kanue padoueii nporpammbl Bocnutanust OQOIT COII Ne 30 (mpuka3s Ne01-10/450-2 ot 31.05.2021)

l.HnaanyeMble pe3yJbTaThbl 0CBOCHUSA yqeﬁnoro nmpeamMmera, Kypca

JIuunocmupimu pe3ynbTaTaMu U3ydeHUs IpeaMeTa « XUMUs» SBISIOTCS CIEAYIOUINe YMEHUS:
- OCO3HaBaTh €IMHCTBO W LEJIOCTHOCTH OKPY)KAIOLIETO MHPA, BO3MOKHOCTH €r0 TMO3HABAEMOCTH M OOBACHUMOCTH HAa OCHOBE JOCTHKCHHMW HAYKH; -
MOCTENIEHHO BBICTPaMBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa3oBaHHUIO, B TOM 4HCIE U B
paMKax caMOCTOATEIbHON JESATEIbHOCTH BHE LIKOJIBI;
- OIICHUBATh JKU3HEHHBIE CUTYAIlMH C TOYKU 3peHus 0e301acHOro 00pasa »KU3HU U COXPaHEHUS 3JJ0POBbS;
- OLICHUBATh 3KOJOTMYECKUM PUCK B3aUMOOTHOILIEHUN YeJIOBEKa U PUPOIbL;
- (popmHpoOBaTH 3KOJOTUYECKOE MBIIIJICHHE: YMEHHE OLIEHHWBATh CBOIO JCSITENBHOCTh M IOCTYHNKHU JPYTHX JIOJAEH C TOYKU 3pPEHUS COXPAHEHUS
OKpY KaroIllel CpeJibl - TapaHTa KU3HU U OJaronoiryyus Jiroei Ha 3emie.

Memanpeomemnpimu pe3ynbraTaMu u3yueHus kypea «Xumusi» B 10kiaacce sBisiercs popmMupoBaHue YHUBEpCATbHBIX yueOHbIX nercTBuil (Y'Y I).

Pezyramuenvie YY/I:
— CaMOCTOSITENIFHO 00HAPY:KUBATH 1 (GOPMYJIHPOBATH YICOHYIO IPOOIEMY, OIPEACIATh LEeNb Y4eOHOM NesITeTbHOCTH;
— BBIIBUTaTh BEPCUU PELICHUS MPOOIEMbI, 0CO3HABATH KOHEUHBII pe3yJbTar,
— paboTas o IUIaHy, CBepSITh CBOM JEHUCTBHS C LIENbIO U, IPU HEOOXOJIUMOCTH, BBIOMPATh U3 NPEIOKEHHBIX U MCKaTh CAMOCTOSITENILHO CpPEICTBA
JOCTHKEHUS LIEIIH;
— (MHAMBUIyaJIbHO UJIM B TPYIIIIE) IJIaH pPEeLIeHUs MPOOIeMbl; MCIPABJIATH OIIUOKH CaMOCTOSITENBHO;
— B IMAJIOTE C YYUTEJIEM COBEPLIEHCTBOBATH CAMOCTOSATENIbHO BEIPAOOTaHHbIE KPUTEPUH OLICHKH.
- oOHapyxuBaeT U (popMyIHpyeT yueOHYI0 MpobiieMy Mo pyKOBOACTBOM YUUTES;
- CTaBUT 1I€JIb JESATEIbHOCTH HAa OCHOBE MOCTaBJICHHON IPOOJIEMBI U ITpeIaraeT HECKOJIbKO CIIOCOO0B €€ TOCTUKEHNUS;
- CaMOCTOSITEJIbHO aHAIM3UPYeT YCJIOBUS JOCTMDKEHHUS IIeIM Ha OCHOBE YY€Ta BBIIEICHHBIX YYUTEJIEM OPHUEHTHPOB ACUCTBUS B HOBOM YueOHOM
MaTepuaie;
- IJIJAHUPYET PECYPCHI AJIs1 JOCTUIKEHUS LIETIH;
- Ha3bIBa€T TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICS IIPH PEIICHUH 3aJ1aul, U MpeJlaraeT MMyTH UX IPeoaoIeH s/ u30eranus B najibHeuIel AesiTeTbHOCTH.
— CaMOCTOSITENILHO CTABUTH HOBbIE yUeOHBIE 1IEJIN U 3a/1a4H;
- CaMOCTOSTEIbHO CTPOUTH >KM3HEHHBIE IJIAaHBI BO BPEMEHHO MEepCIEKTUBE;
- IIpY TUIAHUPOBAHUU JOCTH)KEHHUS LIEEW CaMOCTOSATENBHO U a/IEKBaTHO YYUTHIBATB YCIOBUS U CPEACTBA UX TOCTHIKEHUS;
- BBIAGJATH aJTbTEPHATHUBHBIE CTIOCOOBI JOCTIKEHHUS 1IEJIM U BRIOUpaTh Hanbosee 3 heKTUBHBIN c11oco0;
- aJICKBaTHO OLlEHMBATH CBOU BO3MOXHOCTH JJOCTHIKEHHS LIE€H ONPEIeIEHHON CII0KHOCTH B Pa3IMYHBIX c(hepax caMOCTOATENbHOM NeSTETbHOCTH.




Ho3znaseamenvnvie YY/I.
— aHAJIN3UPOBATh, CPABHUBATH, KJIIACCU(UIIUPOBATH U 00001aTh PAKTHI U SBJICHHS. BBISBISATH MPUYMHBI U CIEACTBHS MPOCTHIX SIBICHUM;
- OCYHIECTBJISITh CPAaBHEHUE, KITACCU(DUKAIINIO, CAMOCTOSITEIBHO BRIOUPAsi OCHOBAHHMSI M KPUTEPHUH TSI YKa3aHHBIX JIOTHUECKUX OIEpaIluii;
- CTPOUTH JIOTHYECKOE PACCYXKACHUE, BKIIOYAIOIIEE YCTAaHOBJICHHE IPUUNHHOCIICICTBEHHBIX CBS3EH;
- C031aBaTh CXEMAaTUYECKUE MOJICIIH C BBIJICIICHUEM CYIIIECTBEHHBIX XapAaKTEPUCTUK O0BEKTA;
- COCTABJISATH TE€3UCHI, PA3JINYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.);
- Ipeodpa3oBbIBaTh HH(POPMAIIHMIO U3 OJHOTO BUAA B APYroM (TaOIUILy B TEKCT U TIp.);
- yMeThb OIpEACISITh BO3MOXKHBICE HMCTOYHHUKH HEOOXOIMMBIX CBEIACHUH, MPOU3BOJIUTh TOHWCK HWH(POPMAIMKM, aHAJIM3UPOBAThH M OIICHUBATH €&
JIOCTOBEPHOCT.
- OCYIIECTBJISICT PACITUPEHHBIN MOMCK HHPOPMAILIUK C UCIIONB30BaHUEM pecypcoB Onbnrorek u MuTepHera;
- CUMTHIBACT WH(OPMAINIO, MPEACTABICHHYIO C HMCIIOJI30BAHHEM PaHEE HEM3BECTHBIX 3HAKOB (CHMMBOJIOB) MPU HAJTMYHUW MCTOYHHKA, COJCPIKAIIECTO HMX
TOJKOBaHUE;
- CO37aCT MOJICTIM M CXEMBI JIJIS penieHus 3a1ad. [IepeBOuT CI0KHYIO 10 COCTaBy MH(OPMAINIO U3 TPapUIeCKOro WIH CUMBOJILHOTO MPEACTABICHUS B
TEKCT ¥ HA000pOT;
- YCTaHABJIMBAET B3aUMOCBSI3b ONTMCAHHBIX B TEKCTE COOBITHI, SIBICHUH, IPOIIECCOB;
- Y4aCTBYET B MPOEKTHO- UCCIIEOBATEIHCKOM IEATEIbHOCTH;
— MPOBOJUT HAOITIOJICHUE U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUHTEJIS;
— OCyIIECTBIsIET BbIOOp Hanbosee 3 (HEeKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUK;
— JIaeT OIPEJEICHUE MOHATHSIM;
— yCTaHaBJIUBAET MPUYHMHHO-CIIECACTBEHHBIE CBSI3H;
— 000011aeT MOHSATUS — OCYIIECTBIIACT JIOTHYECKYIO OINEpaIyio mepexoja OT BHJIOBBIX MPHU3HAKOB K POJOBOMY MOHSITHIO, OT TMOHSATHS C MEHBIIUM
00BEMOM K IMOHATHIO C OOJIBIINM 00BEMOM;
— OCYIIECTBIISIET CPAaBHEHHE U KJIACCU(PUKAIINIO, CAMOCTOSITEIILHO BBIOUPAsi OCHOBAHUS U KPUTEPHUH JIJIsI YKA3aHHBIX JJOTUYECKUX OTIepalnii;
— CTPOUT KJIaCCHU(UKAINIO HA OCHOBE IMXOTOMHYECKOTO JIeJIeHHUs (Ha OCHOBE OTPHIIAHUA);
— CTPOUT JIOTUUECKOE PacCyKJIEHUE, BKIIIOUAIOIIEE YCTAHOBIEHNUE TPUUMHHO-CIIEACTBEHHBIX CBS3EH;
— 0OBSCHSIET SIBJICHUS, TIPOIECCHI, CBSI3U U OTHOIICHUS, BBISIBISIEMbIE B X0/1€ UCCIICIOBAHMUS,
— 3HaeT OCHOBBI 03HAKOMHTEIIFHOTO YTEHHSI;
— YMEET CTPYKTYpHUPOBaTh TEKCTHI (BBIACISIET TJIABHOE W BTOPOCTENEHHOE, TJABHYIO HJICI0 TEKCTa, BBICTPAWBAET IMOCIEIOBATEIBHOCTh ONMMCHIBAEMBIX
COOBITUI);
— CTaBHUThH MPOOJIEMY, ApTYMEHTHUPOBATH €€ aKTyaJIbHOCTb;
— CaMOCTOSITEJIBHO MTPOBOJIUTH UCCIIEIOBAaHUE HA OCHOBE MIPUMEHEHHUSI METOJI0B HAOIIOICHUS U IKCIIEPUMEHTA.

Kommynuxkamuenwvie YY/I:
- CAMOCTOSATEIFHO OPraHU30BbIBATH YIeOHOE B3aUMOICHCTBUE B IpyIIIe (OMpeaAensTh O0UIie eld, paclpenesaTh POIH, T0TOBAPUBATHCS IPYT C APYTOM

U T.J.).




— COOJTI0JaeT HOPMBI ITYOJUYHOM PEY U PETIIAMEHT B MOHOJIOTE M TUCKYCCHH;

— TOJIB3YETCsl aJICKBATHBIMH PEUEBBIMHU KJIHMIIE B MOHOJIOTE (ITyOJIMYHOM BBICTYIIJICHUH ), TUAJIOTE, TUCKYCCHH;

— (hopmynpyeT COOCTBEHHOE MHEHHUE U MMO3UIINI0, apPTyMEHTHUPYET UX;

— KOOPIMHHUPYET CBOIO MO3HIIHUIO C TIO3UIUSAMH MAPTHEPOB B COTPYJHUUYECTBE MTPU BBIPAOOTKE 001IIET0;

— YCTaHABIIMBACT U CPAaBHUBACT PA3HBIC TOUKU 3PCHUS, MPEK/IC YeM TPHHUMATh PEIICHHSI U IeIaTh BHIOOD;

— CIIOPUT ¥ OTCTAaUBACT CBOIO MO3UIIMIO HE BPaXICOHBIM ISl OTIIIOHEHTOB 00pa3oM;

— OCYIIECTBISIET B3aUMHBIM KOHTPOJIb U OKAa3bIBAET B COTPYIHUUYECTBE HEOOXOAUMYIO B3aMMOIIOMOIITb;

— OPraHU30BBIBACT U IUIAHUPYET y4eOHOE COTPYAHHYECTBO C YUYUTEIEM W CBEPCTHHKAMM; ONPENEIATh LEeNW M (PYHKIMH YYaCTHHUKOB, CIIOCOOBI
B3aHMOJCHCTBUS;

— yMmeeT paboTaTh B IpyIIe — YCTaHABIMBACT paboune OTHOMEHHS, 3PPEKTUBHO COTPYTHHYAET U CIIOCOOCTBYET MPOAYKTUBHOW KOOTIEPAIINH;

— MHTETPUPYETCS B TPYIITY CBEPCTHUKOB U CTPOUT MPOTYKTUBHOE B3aMMO/ICHCTBHE CO CBEPCTHUKAMH U B3POCIBIMH;

— YUYHUTBHIBATh Pa3HbIC MHEHUS U UHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

— IPOJYKTHBHO pa3pemarh KOH(QIMKTHI Ha OCHOBE yuY€Ta MHTEPECOB W TIO3HMIMH BCEX YYaCTHHUKOB, IMOMCKAa M OICHKU AIbTEPHATHBHBIX CIOCOOOB
pa3pereHust KOH(QJINKTOB;

— JIOTOBapUBAaThCS U IPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOH JICATEIILHOCTH, B TOM YHCJIC B CUTYallUU CTOJIKHOBEHHSI HHTEPECOB;

— Opatb Ha ce0sl MHUIIMATHBY B OPTaHU3aLUU COBMECTHOTO JICHCTBUSA (JI€II0BOE JIUEPCTBO);

— BJIAJICTh MOHOJIOTUYECKOHN U JMAJIOTHYECKOr (hOpMaMU PEYH B COOTBETCTBUU C IPaMMATUYECKIMU U CHHTAKCHUYECKUMHI HOPMaMH POJHOTO SI3bIKa;

— CIIeZIOBaTh MOPAIBHO-3TUYECKUM M ICUXOJIOTUYECKUM MPUHIMIIAM OOIICHUS ¥ COTPYAHMYECTBA HA OCHOBE YBAXXUTEILHOTO OTHOILICHHS K MapTHEpaM,
BHUMaHUS K JIMYHOCTH JAPYTOro, aJIeKBaTHOTO MEXKJIMYHOCTHOTO BOCIPHUSATHS, TOTOBHOCTH aJ€KBAaTHO PEarupoBaTh Ha HYXKIbl APYTUX, B YAaCTHOCTH
OKa3bIBaTh MIOMOIIb W AIMOIIMOHAIBHYIO MOIEPKKY apTHEPAM B MpoIiecce JOCTIKEHHSI OOIIeH eI COBMECTHOM JIeATEIIEHOCTH.

Ilpeomemmnvimu pe3yabTaTaMyu U3yUEHUs PEAMETA SBISIOTCA CIEYIOIINE YMEHHUS:
— 0CO3HAHUeE POJIH BEIIECTB: - ONMPEIEISTh POJIb PA3IIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE; - OOBICHITH POJIb BEIIECTB B UX KPYTOBOPOTE;

— PACCMOTPEHUE XMMHUYCCKUX IMPOLECCOB - MPHUBOJUTHb MPUMEPBI XUMHYCCKUX IMTPOLECCOB B IMPUPOJC; - HAXOAUTH YEPThI, CBUACTCIbCTBYIOIINE 00 O6HII/IX
IMpHU3HAaKaX XUMHYCCKUX MPOUCCCOB U UX PA3TTUUUAX;

— HCNO0JIb30BAHME XMMHUUYECKUX 3HAHUM B 6LITy:— OOBSICHATH 3HAUCHHE BCIICCTB B XXN3HU U XO35ICTBE YCJIOBCKaA,

— 0OBACHATD MHP C TOYKH 3PpCHUA XUMHU: NICPCUUCIIATE OTIUYUTCIIBHBIC CBOMCTBAa XUMHYECKHX BCHICCTB, pa3jindyaTb OCHOBHBIC XUMHUUYCCKUEC MMPOIECCHI,
OMpEaACIIATE OCHOBHBIC KJTACChl HCOPTaHNUYCCKUX U OPTaHNYCCKUX BECIICCTB, IOHUMATDh CMBICII XUMHWYECKHUX TCPMHUHOB.

— OBJIAACHHE OCHOBaMH METOAOB IIO3HAHHA, XapaKTEPHBIX JIsI €CTECTBEHHBIX HAYK!— XapaKTCpHU30BaTb METOABL XHUMHYECKOU HayKHn (HaGJIIO,I[eHI/Ie,
CpaBHCHUE, SKCIICPUMCHT, I/ISMepeHI/Ie) " UX POJIb B TIO3HAHWUHW TPHUPOABI; TIPOBOAUTE XUMHUYCCKUEC OIBITBI U OKCIICPUMCHTHI U O00BACHATH UX PE3YJIbTATHI.

— YMEHHEC OCHUBATD IMOBEACHUC YCIOBEKA C TOYKHU 3PCHUA XUMHYECKOH 0€30MacHOCTH IO OTHOIICHUIO K YCJIOBCKY U MPHUPOAC: UCIOJb30BATh 3HAHUA
XUMHHU IIPpU CO6J'IIOI[CHI/II/I IMpaBUJI UCTIOJIb30BAHU OBITOBBIX XUMHYECKHX mpenaparTroB; pa3jindaTb OMACHBIC U Oe30ImacHbIe BCIICCTBA.



B pe3ynbrarte u3zyueHus yueOHOro npeamera « XuMusi» Ha ypoBHE CPEAHEro 00111ero oopa3oBaHuUs:
BbInyCKHUK HAYYHTCS:

pacKkpbIBaTh Ha MpUMeEpax Pojb XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpa U B IPAKTUYECKOM JIEATEIBHOCTH YEI0BEKa,
JEMOHCTPHUPOBATh Ha IIPUMEPax B3aUMOCBSI3b MEX1Y XUMUEH U IPYTUMHU €CTECTBEHHBIMH HAYKaMU;

pacKpbIBaTh Ha MpUMeEpax MOJIOKEHUS TeOpUU XUMudeckoro crpoenus A.M. bytieposa;

noHuMarhb ¢usnyeckuit cmpica Ilepuoauueckoro 3akona /.M. MenneneeBa u Ha ero 0OCHOBE OOBSACHATH 3aBUCMOCTh CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
1 00pa30BaHHBIX UMH BEILIECTB OT 3JIEKTPOHHOT'O CTPOCHHUS ATOMOB;

OOBSACHATH MPUYMHBI MHOTOOOpa3Hsl BEIIECTB HAa OCHOBE OOIMX MPEACTaBICHUIN 00 UX COCTaBE U CTPOCHUH;

MPUMEHSTh TpaBWIa CHCTEMATHYCCKOW MEXIYyHAPOJIHONH HOMEHKJIATYPhl KaK CpPEJICTBA Pa3iIHUYCHUS W HICHTU(UKAIMU BEIIECTB 10 UX COCTaBy H
CTPOCHHUIO;

COCTaBJISITh MOJICKYJIIPHBIC U CTPYKTYPHBIC (OPMYJIbI OPraHUYECKUX BEUIECTB KaK HOCHTENEH MH(POPMAIMN O CTPOSHUH BEIIECTBA, €T0 CBOWCTBAX U
MPUHAIIICKHOCTH K OIPEIEIIEHHOMY KJIACCy COSIMHEHUIA;

XapaKTepU30BaTh OPraHUYECKHUE BEIECTBA MO COCTaBY, CTPOCHUIO W CBOMCTBAM, YCTAaHABIWBATh NMPHUYUHHO-CIIEJACTBEHHBIC CBS3M MEXKIY TaHHBIMH
XapaKTePUCTHKAMHU BEIIECTBA,

IIPUBOJUTH IIPUMEPBI XUMUYECKUX PEAKIUM, PACKPBIBAIOIINX XAPAKTEPHbIE CBOMCTBA TUIIMYHBIX IIPEICTABUTENICH KJIACCOB OPraHUYECKUX BEILECTB C
ICJIbIO UX I/I[[GHTI/I(i)I/IKaIII/II/I 1 00BsiIcHEHUsI 001acTH MIPUMCHCHUS;

MPOTHO3UPOBATh BO3MOXKHOCTh NMPOTEKAHMSI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHWH O THIAX XUMHYECKOH CBSI3M B MOJIEKYJaX pPEarcHTOB U UX
PEaKIMOHHON CIIOCOOHOCTH;

HCIIOJIB30BATh 3HAHUA O COCTABE, CTPOCHHUU U XUMHWYCCKUX CBOMCTBax BCIICCTB AJIA 0€e3011acHOTO INPUMCHCHUS B HpaKTI/IquKOﬁ JACATCIIbHOCTH,
MPUBOJIUTH TMPUMEPHI MPAKTHUUECKOTO HCIOJIB30BaHUs MPOAYKTOB MepepaboTku He(PTH W MPUPOTHOTO Ta3a, BBICOKOMOJEKYISPHBIX COEIWHEHUMN
(monuATUIIeHa, CHHTETHUECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

MPOBOAWTL ONBITHI IO PACIIO3HABAHNIO OPTraHNUYCCKUX BCIICCTB: TTIMICPHUHA, yKCYCHOI;'I KHCJIOTBI, HCIPECACIbHBIX KUPOB, I'NNTFOKO3bI, Kpaxmalia, O€EJIKOB —
B COCTAaBC NMHUIICBLIX MPOAYKTOB U KOCMETHUYCCKUX CPCACTB,

BIIQ/IETh MIPaBUJIaMU U TIpueMaMu 0e301MacHOi paboThl ¢ XMMHUUYECKUMU BEIIECTBAMHU U J1a00OPaTOPHBIM 000PYIOBaHHUEM;

yCTaHABIUBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIMHU U CMEIICHNUS XUMUYECKOTO PAaBHOBECHS OT PA3TUYHBIX (PaKTOPOB C LIETBIO ONpeIeTICHHS
ONTUMAJILHBIX YCIOBUN MPOTEKAHUS XUMHUECKHUX MPOIECCOB;

MPUBOJIUTH TIPUMEPHI THIPOJIHM3a COJICH B MIOBCEAHEBHON KU3HU YEJIOBEKa;

IMPUBOJUTH IMMPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ B IIpHUpOAC, MPOU3BOACTBECHHBIX MPOICCCAX U KUZHCACATCIbHOCTH OPraHu3MOB;
MIPUBOIUTH IPUMEPHl XUMUUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIHEe XUMUYECKHE CBONCTBA MPOCTHIX BEIIECTB — METAIJIOB M HEMETAJLIIOB;

MPOBOANTH pacueThl HA HAXOXKJEHUE MOJEKYISIpHOW (OPMYIbl YTIEBOAOPOAA MO MPOAYKTAM CTOPaHUS U TO €ro OTHOCUTEIHHOW TUIOTHOCTH M
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

BJIAZACTH ITpaBHUJIaMHU 0€e3011acHOr0 06pau1eHI/1$[ C CAKNMH, TOPIOYUMHU U TOKCUYHBIMHU BEIICCTBAMHU, CPEACTBAMU OBITOBOM XUMHU,

OCYILIECTBIISATh IOUCK XUMUYECKON MH(OPMALIUU IO Ha3BaHUAM, HACHTUPHUKATOPaM, CTPYKTYPHBIM (hOpMyJiaM BELIECTB;



KPUTHUYECKH OIICHUBATh U UHTEPIPETUPOBATH XUMUUECKYI0 HH(OPMALIMIO, COAEPKAILYIOCS B COOOIIEHUSIX CPEICTB MAacCOBOW MHGpOpMAIUH, pecypcax
WuTepHera, Hay4HO-TIOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJSX BBISBICHHUS OUIMOOYHBIX CYXIEHUU U
(dbopMupoBaHUs COOCTBEHHOU MO3HIINY;

MPEJICTaBIATh MYTH PEHICHHs TI100abHBIX MPOOJIeM, CTOSAUINX IMepel YeTOBEUECTBOM: SKOJIOTUYECKUX, SHEPTETUUECKHX, CHIPbEBBIX, U POJIb XUMUU B
pELIeHUH ATUX TIPOOIIEeM.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUTHCSH:

UNTIOCIMPUPOBAMb HA NPUMEPAX CMAHOBIIEHUEe U IBOTIOYUIO OP2AHULECKOU XUMUU KAK HAYKU HA PA3TUYHBIX UCTOPUYECKUX IMANax ee pa3eumusi,
UCNONb306AMb MeMmOoObl HAYYHO20 NO3ZHAHUS NPU BbINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008aMENbCKUX 3a0ay NO U3YYEHUI0 CBOUCMS, Cnocobo08
NOLYYEHUsL U PACNO3HABAHUSL OPCAHUYECKUX BeUjeCs;

00BACHAMb NPUPOOY U CNOCOOBI 0OPA30BAHUS XUMUHECKOU CB53U. KOBANCHMHOU (ROIAPHOU, HENOJSPHOU), UOHHOU, MEeMALIU4ecKoll, 6000POOHOU — C
Yenblo OnpeoeieHUss XUMUYECKOl aKMU8HOCMU 8euecms;

VCMAHABIUBAMb 2EHEMUYECKYI0 C653b MeNCOY KIACCAMU OP2AHUYECKUX eewecme Oisi 000CHOBAHUSL NPUHYUNUATLHOU BO3MOICHOCIU HNOLYYEHUs.
OPeAHUYECKUX COCOUHEHU 3A0AHH020 COCMABA U CMPOEHUs;

VCMAHABIUBAMb  B3AUMOCEA3U MeAHCOy (hakmamu u meopuetl, NPUYUHOLU U CIeOCmeUeM NpU auaiusze NpoOIeMHbIX cumyayuti U 060CHOBAHUU
NPUHUMAEMBIX PeUeHUll HA OCHO8E XUMUYECKUX 3HAHULL.



Conep:xanue yueOHOT0 npeaMera

Tema

Cojep:xxaHue TeMbl

Teopust XUMHYECKOT0 CTPOEHHS
IIpupoga xumuyeckux cBsizei

OpPraHn4eCKux

CoeIMHEeHHIA.

Oprannueckue Bemectsa. [losiBaeHNE U pa3BUTHE OPraHUYECKOM XMMUU
KaK Hayku. XMMHYECKOE CTPOCHHUE KaK IOPAJOK COSAMHEHHsS aTOMOB B
MOJIEKYJIE COTJIaCHO MX BaJ€HTHOCTH. OCHOBHBIE IMOJOXKEHHUS TEOPUU
XMMHMYECKOTO CTPOECHMsI OpraHuueckux coeauHeHuin A.M. bByrmieposa.
VYriepoaHslid CKeJIeT OPraHMYeCKOM MOJIeKyJbl. KpaTHOCTE XMMHYECKOU
CBSA3M. 3aBUCUMOCTb CBOMCTB BEUIECTB OT XMMHYECKOIO CTPOEHUS
mosekyn. M3omepust u u3omepsl. [loHsTHE 0 (PYHKIMOHATIBHON TpyIIie.
[TpuHIMIBI KJaccu(uKanuu OpPraHUYECKUX COCUHEHU.
Cucrematuueckass MeXIyHapoJHash HOMEHKJIaTypa M  HPUHIMIIBI
00pa30BaHMs Ha3BaHUN OPraHUYECKUX COCTUHEHUM.

MecTo 1 3HaYeHUE OPraHUYECKOM XUMHUH B CUCTEME €CTECTBEHHBIX HayK.

Yraesonopoabl

[Ipenenbubie yriaeBoaoponbl (ankaHbl). Cmpoenue MONEKYIbl
memana. T'omonornueckuil psia anka”HoB. ['omosoru. MexayHapoaHas
HOMEHKJIaTypa OpraHUYeCKUX BelecTB. Mi3oMepus yriiepoaHoro ckemnera.
3aKOHOMEPHOCTH U3MEHEHUS (U3MUECKUX CBOUCTB. XHUMHUYECKHE
CBOMCTBa (HAa TpUMEpPE METaHa M OTaHa). pEaKIuH 3aMelIeHUs
(ramoreHupoBaHue), ACTUAPUPOBAHMS  KaK  CHOCOOBI  TONy4YEHUS
BOXHEHIIMX COCAMHEHUN B OPraHMYECKOM CHUHTE3€. | 'opeHne MeTaHa Kak
OJIMH W3 OCHOBHBIX HMCTOYHUKOB TE€IJa B TMPOMBIIUIEHHOCTH U OBITY,
usomepuzayuu aikanos. ILlennvie peaxyuu. C60000HbIE pPAOUKABL.
L'anocenonpouszsoonvle anrkanos. HaxoxaeHue B IpUpoOe U MPUMEHEHUE
AITKaHOB.

Kparubie cBs3u. HenpenenbHbie yrieBogopoabl. AJKEHBI.
Cmpoenue monexynvt smunena. Sp—I ubpuouzayus. ' oMOTOTUUECKHIN Pl
ankeHoB. Homenknatypa. Mi3oMepusi yriaepogHoro cKejaeTa U MojI0KeHUs
KpaTHOW CBSI3M B MOJIEKyJie. XHMHYECKHE CBOWCTBa (Ha TIpUMEpe
ATUJICHA): PEAKIMH MPUCOCTUHEHHS (TaJTOTeHHPOBAHHE, 2UOpUpOSAHUe,




TUApATALMS,  2UOPO2ANO2eHUpOsanue)  Kak  CIoco0  TOJYYCHHS
(YHKIMOHATBHBIX MPOU3BOAHBIX YITIEBOJOPOJOB, TopeHus. [lpasuino
Mapxkosnuxosa. Bvicokomonekynapuvle coedunenusa. Kauecmeennvle
peaxkyuu Ha O060UHYI0 c643b. [lonnMepusanus 3TUIEHAa KaK OCHOBHOE
HaIpaBJieHUE €ro MCHoJb30BaHUA. [lomuaTuieH Kak KpPYMHOTOHHAKHBIN
MPOIYKT XUMUYECKOTO MPOU3BOJICTBA. [[puMeHeHe ITHUIICHA.

Ankaguensl W Kayuyyku. llonatue o0 ankaaMeHax —Kak
YIIEBOIOPOAAX C IBYMS JTBOMHBIMU CBs3siMU. [lomumepu3anus JUBUHIIIA
(6byragmena-1,3) kak cmoco0 TMOMy4YEeHUS CHHTETHYECKOTO KaydyKa.
Hszonpen (2-memunbymaouen-1,3).  HarypanbHblii W CHHTETHYCCKUI
Kaydykd. Bynkanuzamus kaydyka. Pesuna. [lpumenenue kaydyka u
pe3unbl. Conpsowcénnvie Oeotinvle ceazu. llomyuenue u Xxumuyeckue
ceolicmea ankaouenos. Peaxyuu npucoeounenus (2aioceHuposanus) u
noauUMepu3ayUYU anKaoUeHos.

AnKuHBI. AlleTusIeH (3TUH) U ero roMosioru. CmpoeHue MoneKy vl
ayemunena. I'omonornueckuii psn ankuHoB. Homenkmnarypa. M3omepus
YIJIEPOJHOTO CKeleTa M TOJOXKEHUS KpaTHOM CBA3M B MOJIEKYIIE.
Medicknaccosas usomepus. Sp-Iubpuousayusi. XuMu4decKue CBOMCTBA (Ha
npuMepe aleTuiieHa): peakUud MPUCOSAUHEHUsS (TaJIOr€HUPOBAHUE,
2uopuposanue, THApATAIUA, 2UOPO2AIOSEHUPOBAHUE) KaK  CIoco0
MONy4eHUs] TOJIMMEPOB M JAPYTUX TONE3HBIX MPOIYKTOB. [opeHue
areTHJIeHa KaKk HCTOYHUK BBICOKOTEMITEPATYPHOTO TUTAMEHU TSI CBAPKU U
pe3ku MeTaiioB. [I[pumeHeHue aleTuieHa.

THonsamue o yuxnoankauax.

Apenbl  (apomMaTHYecKWe  YIrIeBOAOpOAbl).  beHzonm  kak
MIPE/ICTaBUTENb APOMATUYECKUX YIIEBOIOPOAOB. CmpoeHue Mmonexynvl
benzona. XuMUYecKue CBOICTBA: peaxiuu 3aMeleHUs
(ramoreHnpoBaHKE) KaK CIOCOO MOYYCHHUSI XUMUYECKUX CPEJICTB 3aIUTHI
pacTeHuii, mnpucOoenUHEHUS (TUIPUPOBAHHE) KaK JIOKAa3aTeIbCTBO
HempenenbHOro Xapaktepa OeH3zona. Peakuus ropenus. Tonyon.
Hzomepus  3amecmumeneu. Ilpumenenue Oenzonma. Ilecmuyuovi.
I'enemuueckas cés136 apeHos ¢ Opyeumu y2nee000pooamu.

Ilpupoonvie ucmoynuku y2neo00po0os. llpupoousiii 2as. Hegpme.
Ilonymusie negpmsmnvie eazvl. Kamennwui yeons. Ilepepabomka neghpmu.
Ilepeconxa negpmu. Pexmughuxayuonnas konowna. Bewsun. Jluepoun.




Kepocun. Kpexune negpmenpodykxmos. Tepmuueckutl u Kamaiumudeckutl
Kkpekuneu. Iluponus.

Kucaopoacoaep:xaime oprannieckne coenHeHUsI.

Kucnoponcoaepxkaiue opranuyeckue coefauHeHus. OJHOATOMHbBIE
npenensHele  cnupThl.  Kimaccudukamus, HOMEHKIATypa, H30Mepus
COUPTOB. MeTaHO U 93TaHOJN KaK MPEACTaBUTEIH MpPEeAeTbHBIX
OJTHOATOMHBIX CIIUPTOB. IlepeuyHulii, MOPUYHBLI U MPEMUYHBLL AMOMbL
yenepooa. Booopoonas cesa3vb. XuMuueckue CBOWCTBAa (Ha IpuUMeEpe
METaHOJIa W JTaHOJIa): B3aMMOJACWUCTBHE C HATpUEM Kak Crocod
YCTaHOBJICHHUS HAIUYUS THJIPOKCOTPYIIIBL, peaxius C
TaJIOTeHOBOJIOPOJIAaMH ~ KaK ~ CIIOCOO  TOJYYEHHUsT  PacTBOPHUTEICH,
JNEeruaparanus Kak Crocod ToNydeHus STuieHa. Peakius ropeHus:
CIHPTHI KaK TOImBO. Cnupmosoe bpodicenue. Pepmenmoi. Booopoousvie
ceasu. IlpumeHneHnne meTtaHosda W 3TaHosa. OU3NOIOTHYECKOE JEHCTBHE
METaHOJIa M ATAHOJIa Ha OPTaHU3M YEJIOBEKA. ANKO2OIU3M.

MHOroaTtoMHbI€ CIHUPTHL. DTUIEHTIUKONb M TIUIEPUH Kak
NPEACTaBUTENIN TPENeIbHBIX MHOTOATOMHBIX CIHUPTOB. KauecTBeHHas
peakiusi Ha MHOIOATOMHbIE CHHPTHI U €€ TNpUMEHEHue s
pacrio3HaBaHHs TJHMIIEPHHA B COCTaBE KOCMETHYECKHX  CPEJCTB.
[IpakTuueckoe NpUMEHEHNE ITUICHTITUKOS U TIUIEPUHA.

®enon. Apomarnyeckue criupThl. CTpoeHHE MOJEKYIBI (heHoma.
Bzaumnoe enusnue amomoeg 6 monexyne ¢enona. Xumuuecxkue ceoticmea:
g3aumooelicmeue ¢ Hampuem, 2UOPOKCUOOM  HAmMpus,  OpPOMOM.
Kauecmeennas peaxyus na ¢genon.

[Ipumenenue ¢enona.

KapOonunbsHabie COETUHEHMUSI. Kapb6ouunbHast rpymmna.
Anpnernanas rpynma. Anbaerunsl. Ketonsl. M3oMepus u HOMEHKIIATypa.
Tonyuenue u xumuueckue ceoticmea anvoe2udos. Peaxkyuu oxucienus u
npucoeounenus anrvoeeudos. Mertananp (popmanpaerun) W dTaHATb
(ameranpaerua)  Kak ~— MPEACTABUTENM  MPEACNBHBIX  ajbJCTHIOB.
KauecTBennsle peakuuu Ha KapOOHWIbHYI Trpynny (peakuus
«cepedpsHOro 3epKanay, B3auMoaencTBue ¢ ruapokcuaom Meau (1)) u ux
NpUMEHeHHe Uil OOHApy)KEHWsl  TPEACNbHBIX  albJeTHIOB B
MPOMBIIIJIEHHBIX ~ CTOYHBIX  BOAAaX.  TOKCHYHOCTh  alIbJIETHUJIOB.




[Ipumenenue popmanpaeruaa u aleTanbIeruia.

KapOonoBsie kucnotel. Kapboxcunvnas epynna (kapookcoepynna).
Usomepuss u Homenxnamypa Kapbonosvix kuciom. (OIHOOCHOBHbBIE
npenenbHble  KapOOHOBbIE  KHCIOTHL.  [lonyuenue  0OOHOOCHOBHbIX
npeoenvbHbiX KapboHo8bIx Kuciom YKCyCHasl KUCJIOTa KaK MpeCTaBUTENb
MpeesbHBIX OAHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMUYECKHE CBOWCTBA
(Ha mpuMepe YKCYCHOM KHCJIOTHI): peaklUd C MeTajulaMd, OCHOBHBIMHU
OKCHJIaMH, OCHOBAaHHUSIMH M COJIIMH KaK IOATBEPXKJIECHHUE CXOJACTBA C
HEOPraHUYECKUMHU KHUCJIOTaMH. Peakuus sTepupuKaluu Kak Crocod
MONyYeHUs CIOXKHBIX d3¢pupoB. [IpuMeHeHHe YKCYCHOW KHCIOTHI.
MypaBbuHas kucinota. Anerarsl. [IpeacraBienue o BhICIIUX KapOOHOBBIX
KHUCJIOTax.

Cnoxubsie odupsl u xupbl. Homenxnamypa. Ilonyudenue,
XUMHUYECKHE CBOWCTBAa CIOXHBIX 3(pupoB. Peaxknus stepuduxaiuu.
CrnosxHble 3(pUpbl KaK MPOAYKTHI B3aUMOIEHCTBHUS KapOOHOBBIX KUCIOT CO
cnupramu. [IpuMeHeHne cioXHbIX 3QUPOB B MUIIEBON U NapProMepHOR
IPOMBIIUICHHOCTH. JKHUPBI KaK CIOXHBbIE 3(UPHI TIHULIEPHUHA U BBICIIMX
KapOOHOBBIX KHUCJIOT. PacTuTenbHble M KUBOTHBIE JKHPBI, UX COCTaB.
Pacno3HaBaHue pacTUTENBHBIX KUPOB HA OCHOBAHUU UX HENPEAEIBHOTO
xapakrepa. [Ipumenenue >xupoB. ['uapoin3 WM OMBUIEHHE XKUPOB Kak
Croco0 TMPOMBIIUIEHHOTO MOJYy4YeHHUsI CcoJiell BBICIIMX KapOOHOBBIX
KHCJIIOT.

MpI14d Kak CONU BBICHIMX KapOOHOBBIX KHUCIOT. MoroIIHe CBOICTBa
Mbu1a. CunmemuyecKkue mMorwue cpeocmsd.

YrneBopbl. Knaccudpukanus YIJIEBOJOB. Monocaxapumsl.
Onueocaxapuowi. Jlucaxapunel. HaxokaeHue yrieBooB B MPHUPOJIE.
I'moxo3a xkak anpaerupocnupT. bposkenue raroko3sl.  DpykTosa.
Caxaposza. [Tuodponuz caxaposvl. Kpaxman u UEIOI03a  Kak
OMOJIOTUYECKHE TOJMMEphl. XHMHUYECKHE CBOMCTBAa Kpaxmaia U
LEJUTI0NI03bI (THAPOIIN3, KaueCTBEHHAs peakius ¢ HOJA0M Ha Kpaxmall U ee
MpUMEHEHHE Ui OOHapyXeHHs Kpaxmajga B TMPOAYKTaX MUTAHUS).
[Ipumenenne w Owuonormyeckas poib yriieBonoB. [lonstue 00
HWCKYCCTBEHHBIX  BOJIOKHAX Ha TpUMEpEe aleTaTHOro  BOJIOKHA.
Ayemunyennonosza Knaccugpuxayus 6o1oxkomn.

VnenTudukanysi opraHuuecKux COeAMHEHHUH. [ enemuueckas c6s3b




Medcdy  Knaccamu op2aHudeckux coeouHenuti. THIMBI XUMHUYECKHX
peaKuurii B OpraHn4eCKON XUMUH.

A30Tc0uep>lcaume OpraHu4eCKHue COCINHECHUA.

AmMuHOkuCIOTEI W Oenku. CocTaB W HOMEHKJIATYpa. AMuHbL.
Amunoepynna. Anunun. I[lonyuenHue u Xumuueckue c80UCMBA AHUIUHA.
AMUHOKHUCIOTHI KaKk aM()OTEpHBIC OpraHNYeCKHe COeTUHEHUs. M30omepust
u HomeHnknamypa. bunonspnwviii uon. llentunnast cBs3b. buonoruueckoe
3HAQUEHHE  O-aMUHOKHUCIOT. OO0jacTh MNpPUMEHEHUsS AMHUHOKHCIIOT.
Xumuveckue ceovicmea amunoxuciom. Ilenmuodvl. Ilonunenmuoo.
Imuyun. benku kak mnpupojHbie Ouononmumepsl. CocTaB U CTpOEHHUE
O0enkoB. XHWMHUYECKHE CBOMCTBa OEJIKOB: THAPONN3, JACHATYpallus.
OOHapyxeHue OeIKOB MPH IMOMOIIM KaueCTBEHHBIX (IIBETHBIX) PEAKIIHM.
[IpeBpamienuss OenkoB MUIMM B OpraHusme. buomornyeckue QyHKUIUU
OCJIKOB.

Azomcooepocawue  cemepoyuriuyeckue  coeounerus.  Ilupuoun.
Huppon. [upumuoun. [lypun. A3omucmoie 0CHOBAHUSL.
Hyxneunosvie kucnomol. Hykneomuowsi. Komniemenmapuvle azomucmole
OCHOBAHUS.
Xumus u 300posve uenosexa. Papmaronocuieckas Xumus

Xumusn non umepoes

Honumepor. Cmenensv noaumepusayuu. Monomep. CmpykmypHoe 36eHO.

Tepmonnacmuynvie  noaumepul. Cmepeopezynsipuvle  noaumepeoi.
Honusmunen. Ilonunponunen. Tlonumempagpmopsmunen.
Tepmopeaxmuguvie  noaumepwvl.  Denonrogopmanboeuonsvie CMOTbL.

Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmet. Ilpupoonwiii
kayuyk. Pezuna. D6onum. Cunmemuueckue rayuyyku. CunmemuyecKue
sonoxna. Kanpon. Jlascan.




Y4eOHO-TEeMATHYECKNH TIJIaH

Kunace: 10, 2 yaca B Hegesn10

Ne TeMsbl Bcero [Mpaktuueckre | Kontposnbhbie | Ilepedensb mudpoBbIX HHPOPMAIIMOHHBIX PECYPCOB
n/n 9acoB paboThI paboThI
1 Teopernueckne OCHOBBI OpraHUYECKOMN 44 http://orgchem.ru/chem1/index1.htm
XUMHUH
2 [IpenenpHBIC YTICBOIOPOIBI 8u 1 1 http://orgchem.ru/chem?2/index2.html
3 HenpenenbHble YrIIeBOAOPOIbI 64 1 http://orgchem.ru/chem?2/index2.html
4 ApoMaTryecKkue yrieBoa0pO bl 44 http://orgchem.ru/chem?2/index2.html
5 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB 64 1 http://orgchem.ru/chem4/index4.html
6 CrupThl U GEHOITBI 74 http://orgchem.ru/chem4/index4.html
7 Anpaerunsl U KETOHBI 3yq http://orgchem.ru/chem4/index4.html
8 KapOoHOBBIE KUCITOTHI 74 2 1 http://orgchem.ru/chem4/index4.html
9 Crnoxubie 3¢upsl. JKups 349 http://orgchem.ru/chem4/index4.html
10 | Yruesonsl 74 1 http://orgchem.ru/chem4/index4.html
11 | AMUHBI U aMUHOKHUCIIOTHI 3yg http://orgchem.ru/chem5/index5.htm
12 | Benku 3y http://orgchem.ru/chem5/index5.htm
13 | CuHTeTHYeCKue MOoJIMMEPHI 74 1 1 http://orgchem.ru/chem6/index6.htm
HUroro 68 6 4




TemaTH4eckoe NJaHupoBaHue ypokoB xumuu B 10 Kiacce, 0a30Bblii ypoBeHb, 68 yacoB (2 yaca B HeeJII0)

5 | g Tema ypoka Hara Buabl 1eqTeJJbHOCTH YYaLMXCs ®opma OLIEHKH U XuMuyeckui 1
oM

S |ow

KOHTPOJIA IKCIIEPUMEHT
& & 5 P p 3ajaHue
2 |2
Tema Nel Teoperuueckue 0CHOBBI OpraHuyeckoii xumuu (4 yaca)
1-2| 1-2 | BBoaHBIIl MHCTPYKTaX MO 3HaTh 0COOEHHOCTH OPraHMYECKUX BELIECTB. OpOHTAIBHBII 0IPOC Beoauwrii uncrpykrax no Th (§ 1, § 2
TB Ha3biBaTh OCHOBHBIE MTOJIOKEHUST TEOPUH pi | OO6pa3mpl opranndeckux | ¢ 10
TIpesMeT OpraHHYecKoit XMMHYECKOTO CTPOSHHS OPTaHUIECKUX BEIECTB, BEIECTB M MaTEPUAJIOB. B 1-12
xumun. TeopHs CTPOCHHS OOBACHATH UX CYIHOCTh. OOBSICHAT TPUIUHEI bl | Mogenun  Moiekyn
MHOT000pa3Hsl OPraHUYECKHUX BEIIECTB. OpPTraHUYECKUX BEIIECTB
OpPraHUYECKUX
. bl PacTBOpuMOCTB
COCIUHEHHU.
OpraHMYecKuX BEUIECTB B BOJIC
Y HEBOJIHBIX PaCTBOPHTEIISX
A IlnaBneHue, ropeHue U
oOyrnMBaHue  OpPraHUYEeCKUX
BEIIIECTB

3 3 | DnexTpoHHas MpUpoa 3HaTh BUJBI XUMHYECKOW CBSI3M M CIIOCOOBI pa3pbiBa | XUMHUIECKUI JTUKTAHT §3
XUMHUYECKUX CBS3€EH B KOBaJICHTHOM CBSA3H. YMETh OINpENEsiTh G-CBSI3b U T- cl13
OpraHMYeCKHX CBSI3b M CXEMAaTW4YHO M300paXaTh paJuKalbHBIA U B1-5
COSIMHEHMSX WOHHBIH pa3pbIB KOBAJICHTHO CBSI3U.

4 4 | Kmaccudukarus 3HaTh MOpPU3HAKA KIACCH(DHKAIUU  OPraHUYCCKUX DpoHTATBHBIIT 01IPOC PP3 BriBog popmyitsr o §4
OPraHMYeCKHX COEMHEHUH, onpeneneHue GyHKIMOHATBHOMN IPYIIIbI. MacCOBBIM JOJISIM DJIEMEHTA
COeTMHEHHI YMers 1Mo CTpYKTypHbIM (hOpMyJiaM OpraHHYECKUX

BEILIECTB ONpEIEISITh NPUHAIISKHOCTh BEIECTBAa K
KOHKPETHOMY KJIACCY OPraHHMYECKUX COSTMHEHHH.
Yraesonopoabt
Tema Ne 2 TIpenesbHble yriieBoaopoanbl (8 yacos)
5 1 | AsikaHbl 3Hate  oOmIyro  ¢GopMylly  amkaHOB,  XapakTep | DpOHTaIBHBIN OIpocC J Monenu ajqkaHOB §5
XAMHYECKOH CBSI3M QJIKAHOB. YMEThb OOBSACHATH JlaGopaTopHsiii onbIT 1 §6
TETPAdAPUUECKOE CTPOCHME  MOJEKYJbl  METaHa, (nomamnmnii) CocraBieHne c27
3UT3arooopa3Hoe CTpOeHHE MpeAesIbHbIX IAPOCTEPKHEBBIX MOJIETIEH B 1-5,7-




YIIEBOJAOPOJOB.  YMETh  COCTaBISATH  (HOPMYIIBI MOJIEKYJI aJTKaHOB 11
W30MEpPOB, OTIMYAaTh TOMOJIOTH OT H30MEpOB, 31-3
Ha3bIBaTh BEIIlECTBA 1o MEXIYHAPOITHON

HOMEHKJIAType, COCTaBIISITh CTPYKTYypHbIE (OPMYJIBI

BEILECTB 10 HA3BAHHSIM.

6 dusnueckue u YMETh yCTaHABIMBATL IJId AJIKAHOB 3aBUCUMOCTD | ("4 i0cmosmensas paboma 1o i | §7
XUMWYECKHE CBOMCTBA (hU3MYECKUX  CBOWCTB  OT Mr,  3aBHCHMOCTH TeMe «AJKAHED OTHoIICHUE aJIKaHOB K|c28
ATKAHOB XMMHYECKHX CBOMCTB OT CTPOCHUS. YMETh COCTaBIATh KHCJIOTaM, IesodaMm, pacTsopy |B 13-17

YPaBHEHHSI PEAKLHUH, XapaKTCPU3YIOMNX XHMUIECKHIE MepMaHTaHaTa KaJIHs 31-3
CBOHCTBA TPEIENbHBIX YIJIIEBOJOPOAOB (TOpEHHE,

TEPMHYECKOE pasiioxeHue, XJIOpUPOBaHUE,

H30MepHu3anus).

7 [Tonydyenune u npuMeHeHnE 3HaTh 00JIaCTH MPAKTHYECKOTO MPUMEHEHHUS aJIKaHOB. §7
ATKAHOB YmMmets yCTaHaBIUBAaTh 3aBUCHUMOCTh MEXIY c28

CBOMCTBaMU AJIKAHOB U UX IIPUMECHEHUEM. B 18-21
34-5

8 Haxoxnenue YMeTh HaX0ANUTh MOJEKYISIPHYIO (DOPMyYITy BELIECTBA | TEKYLIUNA PP3 Haxoxnenue | § 7
MOJIEKYJISIPHOM (hOPMyIIbI Ha OCHOBE €r0 IIOTHOCTH, OTHOCHUTEIbHON TUNIOTHOCTH MOJIEKYJISIPHOH ¢dopmysl | ¢ 28
ra3000pa3HOro M MacCOBOM IONM XHMHYECKHX S3JIEMEHTOB B 3TOM | pellleHHE 3a/1au OpPTaHUYECKOTO COCIUHEHHS MO |3 6-7
YIIEBONOPO/IA BEIIIECTBE. Macce (00BeMy) TIPOIYKTOB

CTOpaHusl.
9 [uknoankaHbl Wmetp mpencraBieHne O IHMKIOATKaHaX (HaTeHAX). @poHTAIbHBI 01POC §8
3HaTh  O0NACTH  TPAKTHYECKOTO  IMPHMCHCHHS c31
LUKJIOAJIKAHOB. B1l-4
§1-§7
MOBT

10 IIpakTHyeckan padora 1 YMeTh MpaKkTU4eCKH ONpENeNATh HAIUYUE YIIepOoJa, | TEKYIIHH [pakruyeckas padora 1 Hoxaror
KauecTBenHoe BOJIOPOIa M XJIOpa B OPraHMYECKHX BEIIECTBAX, KauectBennoe  ompenenenue |k K.P.
OIlpellelieHue  yriepona, cobmroate mpaBuna Th mpu paboTe B XUMHYECKOM yriIeposa, BOIOpoa U XJopa B
BOIOpOAAa M XJiIoOpa B KaOuHeETE. OpPraHUYECKHX BEIIeCTBAX
OPraHWYECKHUX BELIECTBAX
[lepBuuHBI ~ MHCTPYKTAXK
o Th

11 O0600611EeHE u UTOTOBBIH
CHUCTEMAaTHU3alUs 3HAaHUI

12 Konrtponsnasi padora Ne

1 mo teme «IlpegenbHble
YIJ1€BOAOPOBI»

KOHTpOJIbHas paboTa B hopme




TECTa

Tema Ne 3 HenpenesnbHble yriaeBogopoabl (6 4acoB)

13 Anxensl. Homenkmarypa. YMeTh 00BACHATL 00pa3OBaHUE G- M M-CBA3CH M MX | TEKYIIHit §9

Uzomepus. 0COOCHHOCTH. 3HaTh 001IyI0 hopmymy c43
YTI€BOAOPOAOB 3TUJIEHOBOTO psifia. 3HATh M30MEPHIO B 1-9
YIIEPOJHOTO  CKeJleTa, H30MEpPHI0  IOJIOKEHUS 31
JIBOMHOM CBS3U, TEOMETPUYECKYIO H30MEPHUIO. YMETh
n300paxaThb ¢dhopmytsl CTPYKTYPHBIX u
MPOCTPAHCTBEHHBIX M30MEPOB, Ha3bIBATh AJIKEHBI MO
MEKAYHApPOIHOH  HOMEHKIAType U  3aluChIBAaTh
(hopMyJIBI AJIKCHOB I10 MX HA3BAHHSIM.

14 XHUMHYECKHE CBOUCTBA 3HaTh CIOCOOBI IOJYYEHHsS AJIKEHOB M OOJACTH WX | TEKYIIMH J mnomyuenune anermneHa B|§ 10
ankeHoB. [Tonyuenue u NPUMEHEHHS.  YMEThb  COCTaBISTh  ypaBHCHHS naboparopuu c43
IPUMCHCHHE ATKCHOB. XUMHUYECKUX peakuui, XapaKTEPUBYIOLIUX J  peakmms amermieHa ¢ B 10-15

XMMHUYECKHE CBOICTBA aJIKEHOB. pacTBOpOM nepMaHrasara |3 1
KaJms
Jl ropeHue aneruieHa

15 [IpakTuyeckas padora 2 YMeTh NPOBOAUTH OMBITHI MO MOJIYYESHUIO 3TUNEHA U | DpoHTaIBHEI ompoc IIpakTuyeckas pa6ora 2 § 10
ITosydeHue TUIEHA U M3y4EHUIO €ro CBOMCTB, COONIONATh  IMpaBHIIa [Tomyuyenue STUJICHA u|c43
M3yYCHHE Ero CBOHCTB OezomacHOoCTM  Tpu  paboTe €  BelecTBaMy, W3YYECHHE €r0 CBOICTB B 16

o0opyZoBaHHEM U  XUMHUYECKOW  MOCyaoM | 33-4
COCTaBIIATh OTYET O MPAKTHUECKOH paboTe

16 JIMeHOBBIE YTIICBOIOPO/IbI 3Hath oOmy0 QopMmydy aikagueHoB. Ywmets | Tect B popmare 3aganuii ETD | J] § 11§12
COCTABIATh CTPYKTYPHBIE (OPMYIBI ANKaJUEHOB H | «AJIKUHBL AJIKATNEHBD» OO0pa3upl NpUPOTHOTO Kaydyka |c 49
YpaBHEHHsI XMMHUYECKUX PEaKIUi, XapaKTepU3yIOMNX 1 PE3UHBI B 1-8
HeNpeleNbHbIH  XapakTep  ajKaJueHOB.  3HATh 31-2
CTpOEHME, CBOMCTBA M NPHMEHEHHE HaTypalbHOTO
KaydyKa.

17 Anknusl. ['oMmonoru u 3HaTh 00IIYyI0 (OPMYIY AJKUHOB. YMETh OOBSICHATH | DpOHTANBHBIH OMPOC § 13,

usomepsl. HomeHknarypa. SP-rHOpHIU3aMI0 W HPOCTPAHCTBEHHOE CTPOCHHE 1 gactp
MOJIEKYJIbI alleTHIICHA. YMmers COCTaBJISATh c55
CTPYKTYpHBIE (OPMYJIBI TOMOJIOTOB alleTHJICHA | B 1-3
Ha3bIBaTh AJIKUHBI 110 MEXKIYHAPOHOI HOMEHKIIATYpE. 31,4

18 dusnueckue u 3HaTh XMMHYECKHE CBOICTBA aJKHHOB. YMeTh | DpoHTaNIBHEI ompoc i | § 13,
XUMHUUYECKUE CBOﬁCTBa COCTaBJIAATh YPaBHCHUSA peaKHI/Iﬁ, TMMOATBEPKAAOIINX HonyquI/Ie aleTUJICHAa B|2 4acThb
aleTHIIeHa CBOMCTBAa aJIKWHOB, OOBACHATH 3aBHCHMOCTH CBOMCTB nmabopaTopuu. T'openue | ¢ 55

aJIKUHOB OT BHJa XMMHYECKOU CBSI3HM. 3HATH CIIOCOOLI aleTHiIeHa, B3auMojeiicTerue ¢ |B 4-9
MOJYYCHHMs alleTHIeHa M 00JIaCTH €ro NPaKTHYECKOTo pactBopom KMnQO,. 32,3

MIPUMCHCHU .




Tema Ne 4 ApomaTrnyeckue yrieBoaopoanl (4 yaca)

19 ApeHbr 3HaTh 3JIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUEM bl | § 14
MOJICKYJIBI OeH3oia, BHUIBI THOPHIU3AIIH OTHoOLIEHAE OeH30J1a K|c 66
AIIEKTPOHHBIX OpOUTaIeii. pacTBopy repMaHraHaTa kanus. |B 1-4,6,7
31-2
20 dusnueckue u VYMeTh 00BACHATH CBOKMCTBa OcH301a Ha OCHOBE | DPOHTAIBHBIN OMPOC bl | § 15
XUMUUYECKHE CBOMCTBA CTPOCHUA €ro MOJIEKYJIBI, YMETH COCTaBJIATH benzon KakKk PacTBOPUTEIIB. | C 67
6eH301a yYpaBHEHHs peakiui 3amenieHus (OpoMupoBaHHE U I'openne 6eHzona BS§, 11,
HHUTPOBAHHUE) u peakuii TIPUCOETUHEHUS 12
(B3aMMOJIEHICTBHE C BOJIOPOJIOM H XJIOPOM). 34
21 I'oMomoru 6en3ona. OOBACHATL  OCOOEHHOCTH ~ XMMHUYECKMX  CBOMCTB | DPOHTAIBHBIN OMTPOC § 15
Tomyon roMOJIOTOB  O€H30J1a Kak pe3yjibTaT B3aUMHOTO c 67
BIMSHHUA  aTOMOB B  MOJEKYJax, pacUIMPHUTh B 9-10
MPE/ICTABIICHHUS O TOMOJIOTHH U H30MEPHH. 33
22 I'eHeTnyeckas CBA3b YMeTh NpUBOIUTE NPUMEPBL U COCTABIIATH ypaBHeHus | TecT B popme EI'D PP3
ApPOMATHUECKHX XMUMHUYECKHX PEaKIni, PacKphIBAIOIINX ICHETHIECKUE «TIpUPO/IHbIE NCTOYHHKH
YIJICBOZOPOIOB C APYTHMH CBSI3M MEXKY YTIIEBOJIOPOAAMH PA3HBIX KIJIACCOB. JITICBOIOPOJIOB, HX
Kj1acCaMH YTJICBOAOPOJ0B nepepa60TI<a»
Tema Ne 5 Ilpupoanbie HMCTOYHHUKH
YIJ1IeBOA0PO/10B (6 4acoB)
23 IIpupoaHbIil U TONMYTHBIE YMeTh XapakTepu30BaTh COCTaB MPUPOAHOTO Ta3a M |pabdoTa 10 WHIUBUAYAITHHBIM §16
HeTAHbIE ra3bl NOIYTHBIX HE(TAHBIX ra3oB, COCTABIATH YPABHEHUS | kapTOUKAM c79
peakmuMii  TpeBpalleHus  YIIeBOJOPOJOB.  3HATh B 1, 2a,
o0ylacT IPUMEHEHHs NPUPOIHOTO Tra3a W IOIMYTHBIX 3-6
He(TSHBIX ra3oB. 31
24 HedTb 1 HEDTENPOAYKTHLI. 3HaTh COCTaB M CBOWCTBa He(TH, HEPTEIPOMYKTOB,|paboTa IO WHIUBHIAYyaIbHBIM |JlaGopaTopubiii  ombiT 2[§ 17 c
CYIIHOCTP MEPErOHKH He(DTH. KapTOuKaM OzHakomiieHHe C oOpasmamu |78 B 20
MPOAYKTOB HeTenepepadOTKH.
25 Kpekunr medru 3HaTh CYIIHOCTb TEPMHUYECKOTO M KaTAIUTHYECKOTO |paboTa MO HHIUBHUIYaJbHBIM § 17
KpEKUHra, pudopmuHTa. Ymerb COCTABILITD | kKapTOYKAM c78
YpaBHEHHsI PEaKIMH, OTBEYAIOIINE KPEKHHT-IIPOLIECCY. B 11-12
33
26 OnpenenexHue 10Iu YMeThb pemarth 3a/1a4d Ha Onpe/elicHHe MAaCCOBOM MIIH PP3 Omnpenenenue maccooii | PP3
BBIX0/1a IPOAYKTA PEAKIUHA OOBEMHOW [IOJIM  BBIXOJA TPONYKTA PEAKIMH OT WIA 00BEMHOM JOJIH BBIXO/1a | TOAroTO
OT TEOPETHUCCKH TEOPETHYECKU BO3MOMKHOTO. POyKTa peaxuum oT | BKa K
BO3MOKHOI'O TCOPCTUICCKU BO3MOIKHOTO. K.P.
27 O00061eHne u DpOHTANBHBIN 0MPOC
cucTeMaTH3aIysI 3HaHUN
28 Kourtpoabnasi pagora Ne KOHTpONbHAs paboTa B (opme




2 mo Teme TecTa
«¥YT1J1IeBOAOPOAbD)
Kucaopoacoaep:xxkamme oprannyeckue coennnenus Tema Ne 6 Crnuptsl U deHoJinl (7 4acoB)

29 [IpenenbHbIC 3HaTh COCTaB U CTPOCHUE MPEAETbHBIX OJHOATOMHBIX § 20
O/THOATOMHBIE CITHUPTHI CIHMPTOB, UX OIpeJeicHNe, PYHKINOHAIBHYIO IPYIITY c 88

CIHPTOB, OOIIYI0 (OPMYTY OJHOATOMHBIX CIIMPTOB. B 1-7
YMeTb COCTaBIISITh CTPYKTYPHBIE ()OPMYJIBI CIIUPTOB U 31,2
UX W30MEPOB, HA3bIBATh CIIUPTHI MO MEXIYHAPOIHOU

HOMEHKJIAType.

30 dusnueckue u 3HaTh CYIIHOCTH BOJOPOAHOHN CBS3W W €€ BIMSHHE HA §21
XUMHAYECKHE CBOMCTBA (u3nveckne CBOICTBa CIHUPTOB. YMETh OOBSCHATH c 88
TIpe/IeIIbHBIX 3aBUCHMOCTh ~ CBOWCTB  CIIUPTOB OT  CTPOCHHSA B 9-11,
OJIHOATOMHbIX CIIUPTOB (DYHKIMOHATBHON TPYIIBI, COCTABIATH YpPaBHCHHS 13, 14a6

peakuui, MOATBEPKAAOILUE CBOMCTBA  CIUPTOB. 33,4
XapakTepu3oBaTh CBOWCTBA U (DU3HOJIOTHYECKOE
JIEUCTBHE METAHOJIa U dTaHOJIA.

31 ITosryuenue u npuMeHeHUE 3HaTh OGNACTH NPUMCHEHHs MCTAaHONA M STaHoNa, | DPOHTANLHEIA OIPOC §21
npeieabHbIX 00yCIIOBJICHHBIE MX CBOMCTBaMH. YMETh COCTaBJISATh c 88
OJTHOATOMHEIX CITHPTOB YpaBHEHHMs  peaklyi, JieKaluxXx B OCHOBE BS, 12-

IIPOMBIIIJICHHOTO IIOJyYEHUsI METAHOJIA U 3TAHOJA. 14 Br

32 Pemenue 3aga4d mo YMeTs NpoW3BOAUTE pacdyeThl MO XUMHYecKuM | DpoHTaIBHEIN ompoc PP3 Pacuetsl o | PP3
XUMHAYECKUM YPaBHEHUSM, YPaBHCHUAM, €CIIM OJHO M3 pCarnpyromux BCIIECTB XAMHAYECKUM  YPaBHEHUSIM
MPH YCIIOBUH, YTO OJTHO U3 B3ATO B H30BITKE. MpU YCIOBHH, YTO OJHO W3
pearupyrommx BEMEeCTB pearupyrommnx BELIECTB
JIAHO B U30BITKE IAHO B M30BITKE.

33 MHOroaToMHbIC  CITUPTHI. 3HaTh  CTPOEGHHE, CBOWCTBA M  IPAKTHYECKOE JlaGoparopubiii  ombitr 3 |§21
CBoiicTBa, MPUMEHEHHE. NPUMEHEHNE OTWICHIVIMKONIS W TIHUIEpHUHA. YMETh PactBopenne  ramuepuHa  B|c 92

COCTaBJIATh ypPaBHEHHS PEAKLHH, IMOJTBEPKAAIOIINX Boje M peakmus ero c|B1-5
CBOHCTBA  MHOIO4TOMHBIX  CIUPTOB;  OOBSCHSITH rugpokcunom meau(Il). 31-3
3aBUCHMOCTh ~ CBOWCTB  CIUPTOB  OT  4HUCIA

THAPOKCOTPYII. YMETh IMPOBOJIUTh KaYeCTBEHHYIO

pEaKIUI0 HAa MHOTOaTOMHBIE CITUPTBI.

34 ®enoi. CtpoeHme 3HaTh  OmpesAericHHWEe, CTPOCHHE, CBoWcTBa W | DpOHTAIBHEI ompoc §22

MOJIEKYJIBL. npuMeHeHne (eHosia. YMETh OOBSCHATh 3aBHCHMOCTh ¢ 110
CBOUCTB (eHOJIa OT CTPOEHUS €ro MOJIEKYJIbI, B1,2,4,
B3aUMHOE BIIMSIHUE aTOMOB B MOJeEKyJie (eHoa. 7,8
Ymers COCTaBJIATH YPaBHEHHUs peaxIui, 31-3
TOATBEPXKIAIONIMX CBOWCTBA (heHOIA.

35 I'eneTnueckas cBsA3b YMeTb NpuBOIUTHE NPUMEPHI U COCTABIIATh YpaBHEHUs | @POHTAIBHBIN OIPOC c 88
CIMpPTOB 1 (heHomNa ¢ XMUMHUYECKHX PEaKLUi, PacKpbIBAIOIINX I€HETHYECKUE 34

CBSI3U MEXXY YTJI€BOJIOPOAAMH, CIIUPTaMH, (DEHOJIOM. PP3

YIJIEBOAOPOJaMMU.




Tema Ne 7 Anbaeruabl U KeToHBI (3 yaca)

36 Anpnaerunsl. Uzomepus u 3HaTh OMNpEZIENCHHE aNbJCTHIOB M CTPOEGHHE ux |Tect B popmare EI'D JemMoHcTpanus § 23,

HOMEHKJIATypa. MOJIEKYJL. YMETh COCTaBIATh CTPYKTYPHBIE (DOPMYIIBI | « A JIbIerHIBI» [lonyuenue sTaHamud | cTp. 114
aNpETHAOB ¥ HA3bIBaTh WX [0 MEXIYHAPOIHOU OKHCIICHHEM 3TaHOJa Ne 3,4
HOMEHKJIAType.

37 dusnyeckue u 3HaTh  (U3MYECKHE W  XHMHUYECKHE CBOWCTBa pi | §24
XUMHUYECKHE CBOMCTRA aJbJETUIOB. YMETh COCTaBIISTh YpaBHEHHs peakUui, BzaumoneiictBue meraHais | cTp.119
aJbJEruI0B MOATBEPXKIAIONINX CBOIMCTBA allbJETHIOB, OOBICHATH (oramams) ¢ amMmuayHBIM | Ne 1-6

3aBHCHUMOCTh CBOMCTB albJCTHAOB OT CTPOCHHSA pactBopoMm okcupa cepedpa(l)

(DYHKIIMOHATLHOM TPYIIIIBL. u rugapokcuaa meau(Il).
JlaGopaTopHbIii onbIT 4
Oxucnenue STaHaJA
ruapokcugom meau (1)

38 Aneron. CtpoeHue HNmetrp oOmIee mpencraBieHHE O KETOHAaX. YMETh bi | § 25

Mosekybl. [Ipumenenue. COCTaBJIATh CTPYKTYpPHBIC (POPMYJIBI KETOHOB, TaBaTh PactBopenue B areTone | § 26
MM Ha3BaHUs 110 MEXKAYHAPOIHONH HOMEHKIIATYpe. Ppas3IMuHbBIX OpPraHUYeCKHX | IOBTOPH
BEIIIECTB. T
Tema Ne 8 Kap6onoBbie kucji0ThI (7 4acoB)

39 OJHOOCHOBHEIE 3HaTh OIpeaeNieHHe OJHOOCHOBHBIX IpeaenbHbIX | DpoHTaIbHEI ompoc § 27
npeiebHbIE KapOOHOBHIE KapOOHOBBIX  KHCIJIOT, CTPOGHHE HMX  MOJIEKYJ, § 28 (19)
KHCJIOTHI TOMOJIOTHI0O W HU30MEpUI0. YMETh  Ha3bIBaTh c 117

KapOOHOBBIE KHUCIOTBI 1o MEXTyHapOAHOU B 1-4,16
HOMEHKJIAType. 31-3

40 dusnueckue u 3HaTh XMMHYECKHE CBOICTBa KapOOHOBBIX KHCIOT, |TecT mo Teme «KapOoHOBBIE § 28

XUMHUYECKHUE CBOMCTBA 0COOBIC CBOHCTBa MYypaBBUHON KHCIIOTHL. YMETh | kpciiOThI cl117
3aIlUCHIBATh YPaBHCHUS PEaKIUH, IOATBEPKIAFOIIINX B 5-14

KapOOHOBBIX KHCIJIOT

0OBICHATH
KHCJIOT OT

CBONCTBa KapOOHOBBIX KHCJIOT,
3aBHCUMOCTh  CBOMCTB  KapOOHOBBIX
CTPOCHUS PYHKITHOHAITBHOW TPYIIIHL.




41 Henpenenbubie 3HaTb CTPOCHHME  OJICMHOBOM  KHUCIOTBL, YMETb §29

KapOOHOBBIE KUCIIOTHI COCTaBJIATh YPAaBHEHHUS PEaKLUH, XapaKTepH3YIOIIUX c118
XHMHYECKHE CBOMCTBA HETPEeIbHBIX OJTHOOCHOBHBIX B17,18
KapOOHOBBIX KHCIIOT, YPaBHEHUS PEaKLUH MOTydYeHHS 34,5
MBITIA.
YMeTs NpUBOANUTH MPUMEPHI U COCTABIATH YPaBHEHUS
XMMHYECKHX PEAKINH, PACKPHIBAIOIINX ICHETHIECKUE
CBSI3M MEXIy KapOOHOBBIMH KHCIOTaMH BEIECTBAMHU
JPYTHX KJIACCOB OPTaHUYIECKUX COCTMHEHHH.

42 IpakTuyeckas padora 3 YMeTh BBINONHATh XUMHUYECKHE OIBITHI, coOmozaas | DpoHTaNbHEIH OMpoc IpakTuyeckass padora 3 |IloBT
I[TonyyeHue u cBOHCTBA TpeboBanus Th [Tonyuenue u cBoiicTBa | § 21
KapOOHOBBIX KHCIIOT KapOOHOBBIX KUCIIOT §22

§ 28
§ 28

43 [IpakTuyeckas padora 4 YMeTh BBINONHATH XMMHYECKHE OMBITHI, cobironas | DpoHTambHEIH ompoc IIpakTnueckass padora 4 |Iloaroro
Pertieuue TpeboBanus Th Pemienne skcrnepuMEHTANBHBIX | BKA K
SKCHEpPUMEHTANBHBIX 337124 3ajau  Ha  pacnosHasanue | K.P.
Ha paclo3HaBaHUE OpPTraHUYECKUX BEIIECTB
OPraHUYECKHUX BEIIECTB

44 O6o006meHue u DpoHTANBHEIN OIPOC
CHUCTEMAaTH3alus 3HAaHUI

45 Kontpoannas padora Ne KOHTpONbHas pabota B (opme
3 no teMam «CnupThI U TecTa
(enonb», «Anbaeruabl 1
KeTOHbI», «KapOoHoBbIE
KHCJIOTHI»

Tema Ne 9 Ciosxknblie 3¢pupnl. ZKupsbi (3 yaca)

46 CroxxHbBIE 3¢)Hp],1; 3HaTh CTpPOCHHME M OONACTH MPHUMEHEHHS CIIOXKHBIX TecT B popmare EI'D § 30
CBOMCTBA, MOJIYYEHHE, 3¢upoB. YMeETh COCTaBIATh v(i’OPMYHH CIOKHBIX | (5 bIE 5 dupst. Kupsi» c 128
IPHMCHEHHE. 3(UpOB, YpaBHCHHS peakmuil dTepuPUKANIUN | B 1-8

TUAPOJIN3A. 31,2

47 Kuprwi. CrpoeHue kxupoB 3HaTh ONpeIeNieHHe XHPOB, CTPOCHHE HMX MOJIEKylH, | KoMmbroTepHBIN TeCcT JlaGopaTopHbIii onbIT 5 §31ual

CBOMCTBA, OHMOJOTMYECKYI0 pPOJb W TIPAKTHUECKOE PactBopumocTh KHPOB, | ¢ 129
3Ha4YeHHe. YMETh COCTaBJIATh YPAaBHEHHUsS peakiiuii, JI0Ka3aTeIbCTBO ux|B 9-12
TOATBEPKIAIOIIIE CBOHCTBA SKHPOB. HEeIpeJesbHOro Xapakrepa. 33

48 CuHTETHYECKUE MOIOIIIE 3HaTh Mpolecch MepepadoTKH KUPOB B TeXHHKE. | DPOHTAIBHBIN OMPOC JlaGoparopubiii  ombit 6§31 u2

cpeacTBa Nmets npencTaBiieHre 0 3aMEHE B TEXHUKE MUIIEBBIX (moManIHumii) c 129
JKMPOB HETIMILIEBBIM CHIPhEM, O CHHTETHUECKHX 3HakoMcTBO ¢ oOpasuamu |B 13— 16




MOIOIIUX CPEACTBaX M  3allUTe MHPUPOABl  OT MowIux cpeacts. M3zyuenwue |3 4
3arpsisHEHUsT WMH. YMeThb CoOJIojarth IpaBHia X COCTaBa W HMHCTPYKIUH IO
0e30MmacHOT0 OOpaleHuss CO CPEACTBAMH OBITOBOM MIPUMCHCHHUIO.
XUMHUH. I CpaBHEHHUE CBOMCTB MbLIa
A CHHTETUYECKHUX MOOIINX
CpCACTB.
Tema Ne 10 YriaeBoasi (7 yacoB)

49 Vrnesoasl. I'mrokosza 3HaThb CTPOCGHHME MOJIEKYJIbl TJIOKO3Bl.  YMETh Jlagopatopubiii  omeiT 7 (§32ul
CTpoeHHe MOJIEKYIIbL. JIOKa3plBaTh HajJW4ue (QYHKUMOHAJIBHBIX TPYHI B B3aumoneiictBue rmoko3sl ¢ |c 146
Usomepusi. MOJIEKyJlaX yIJIeBofoB. VMeTb mpeAacTaBiIeHHE O ruapokcunom Meau(Il). B1-5

pubo3e U Ae30Kcupudo3e. pi | 31
B3aumoneiicTBue TIIIOKO3BI C
aMMHAYHBIM PacTBOPOM OKCHIA
cepeodpa(l).

50 dusnyeckue u 3HaTh CBOMCTBA INIIOKO3BI M OOJIACTH €€ MpHUMEHEHUs. | DpoHTaIBHEIH OIpoc §32u2
XUMHUYECKHE CBOICTBA YMeTh COCTaBNIATh YpaBHEHHs PEAKLHI OKUCIEHUS, c 146
LITIOKO3EI BOCCTAHOBJICHHS, OposxeHUS TJIFOKO3BI, B 7-11,

XapaKTepu30BaTh XHUMHYECKHE CBOHCTBa pHOO3BI U 16a

JIe30KCUPHO03Bl HA OCHOBE 3HAHUH 0 IIIOKO3E.

51 Caxapo3za. Ctpoenue 3HaTh XMMHYECKHE CBOWCTBA caxapo3bl. YMeTb | DpoHTaIBHEI ompoc JlaGoparopHblii onbIT 8 §33
monekyibl. CBOCTBa, COCTaBIISITh YPaBHEHHS PEaKUWi, MOATBEPKIAIOIINX B3aumoneiictBue caxaposel ¢ |c 146
IPUMEHEHHE. CBOMCTBA caxapo3bl, OOBSICHATH 3aBHCHMOCThH CBOICTB TUIPOKCHUIIOM KaJIbLIMSL. B 13-14

caxapo3bl OT CTpPOeHHs (YHKIMOHAJIBbHBIX TPYII, 32

Ha3bIBaTh 00JIACTH IPUMEHEHHMS Caxapo3bl.

52 Kpaxman. Ctpoenue 3HaTh CTPOEHHUE U CBOMCTBA KpaxMaia, KadeCTBeHHY0 | DpoHTaIbHBIIN ompoc Jlagopatopusiii  omeiT 9§ 34
MouekyJsl. CBOMCTBA, peakuui0 Ha Kpaxmal, MpeBpalleHHue Kpaxmaia B B3aumoneiictBue kpaxmana c|c 146
IIpUMEHEHIE. OopraHu3Me. YMETb COCTaBIATh ypaBHEHHE PEaKINH HOJIOM. B 15,

TUAPOJIM3a  KpaxMala M ypaBHEHHME  peakLUuu pi | 160, 17

TIOJIMKOHICHCAIINH. I'mpponns kpaxmaina. 33

53 Henntonoza. CtpoeHue 3HaTh CTPOGHHE M CBOMCTBa IIEJUTIOJIO3BL. YMETh |TecT B popmare 3ananuit EI'D §35ul
MOJIEKYJIBL. COCTaBJIATh YpaBHEHUS peakuuit TApoJIn3a c 146

MEJUTIONO3bI W O0pa3oBaHHSA  CIOXHBIX  3(HHUPOB B 18-22

[EJTI0JIO3] M a30THOH KHCJIOTHI, MEIII0JIO3Bl |

YKCYCHOW KMCJIOTHI.

54 ITpumeHeHue 1eIITI0103b 3HaTe o00nacTM TNpUMEHEHHWs IeJuToio3bl. Mmers | DpoHTambHEI ompoc JlaGoparopublii  onbiT 10 §3542

MPEICTaBICHNE O TOJYYEHHH aIleTaTHOTO BOJOKHA H OzHakomiieHne ¢ obpasmamu |c 147

KJ1accu(pUKaIIH BOJIOKOH. MPUPOIHBIX W HCKYCCTBEHHBIX |B 23, 24
BOJIOKOH

55 IIpakTHyeckas padora 5 YMeTp MpUMEHSTh 3HAHHUS O XMMHUYECKHX CBOMCTBaxX | @pOHTABHBIN OMPOC IpakTuyeckass padora 5

Pemenne

OpPraHnv4eCKux BCIICCTB JJIA peueHus

Pemenne OKCIICPUMECHTAJIbHBIX




OKCIICPUMCHTAJIBHBIX 3aa4
Ha IMOJIY4YCHHUE U
pacCiio3HaBaHUEC
OPraHnYCCKUX BCHICCTB

OKCIICPUMCHTAJIbHBIX 3a1a4.

3aJga4 Ha MoJIy4yeHue u
pacrno3HaBaHUC OPTaHUYCCKUX
BCIICCTB

A3orconepxkamue oprannyeckue coequHenus Tema Ne 11 AMUHBI M aMHMHOK

HCJ0ThI (3 yaca)

56 Awmunsl. CTpoeHue 3HaTh OIpe/ielIeHNe aMUHOB, CTPOEHUE UX MOJIEKYN U § 36
MOJIEKYJI. AMUHOIPYIIIIA. CBOMCTBA. YMETh Ha3blBaTh M30MEPHl U TI'OMOJOIH c 157
AHWIKH. aMUHOB, COCTAaBJIATD YpaBHEHMS peakuui, B 1-9

XapaKTepU3yIONUX XHMHUYECKHE CBOICTBA aMHHOB, 31-3
OOBSCHSITH B3aUMHOE BIMSHHE aTOMOB B MOJIEKYJIe Ha
IpUMepe aHWINHA.

57 AMUHOKHCIIOTEHI. 3HaTh CTPOEHHE  MOJIEKYJ ~ aMHHOKHCIIOT, UX |TecT B (popmate 3amarmit EI'D | [ MIOBTOPH
W3omepus u HM30MEpHI0. YMETh aBaTh HAa3BaHHE aMUHOKHUCIOTAM |« AMUHBL. AMUHOKUCIOTHI JlokazaTeiabCTBO HaJIM4us | Th
HOMeHK1aTypa. CBOICTBA. 0 MEKIYHapOJHOW HOMEHKJAType, COCTaBJIATh (GyHKIMOHANBHBIX  Tpynm  B|§ 36

YpaBHEHMs peakluil, MOATBEP)KIAIOIIMX CBOHCTBA pacTBOpax aMHHOKHUCIIOT. §37ul
aMHUHOKHCIIOT, OOBSICHATh 3aBHCHUMOCTH CBOWCTB c 157
AMHMHOKHCIIOT OT CTPOeHHS ()YHKIIMOHAIBHBIX TPYHIL B 10-13

58 I'eneTnyeckas CBS3b 3HaTh CTPOEHUE U CBOWCTBA AMMHOB M aMUHOKHUCIIOT. PP3 Omnpenenenne MmaccoBoi | § 37 u 2
AMMHOKHCJIOT C JIPYTUMH Ymersb COCTaBJIATH YPaBHEHHSI peaxiui, uiM 00BEMHOM omu Beixona | ¢ 157
KJIaCCaMH OPTaHHYeCKUX XapaKTepU3yOIINX XUMHIECKHE CBOMCTBA AMHHOB 11 IPOLYKTA peaxiuu or|B 14
COCTHHEHHI AMHHOKHCIIOT, OOBSCHATh 3aBHCHUMOCTh CBOMCTB TeOPETHYECKH BO3MOKHOTO.

OPTaHWYECKUX BEUICCTB OT HAJIWYMA TE€X WM HHBIX
(DYHKIIMOHAJIBHBIX TPYIIII.
Tema Ne 12 beaku (3 yaca)
59 Benku YMeTh XapakTepH30BaTh CTPYKTYPY MOJEKYJ OEJIKOB: §38ul
HEPBUYHYIO, BTOPUYHYIO, TPETUUHYIO u cl62s
YETBEPTHUHYIO. 1-3

60 dusnueckue u 3HaTh CBOHCTBa O€NKOB. YMETh IPOAETHIBATH JlaGoparopublii  ompiT 11 |§38u2
XUMWUYECKHUE CBOMCTBA I[BETHBIE peakuuu Ha Oenku. MIMeTs mpencTaBieHue o I[BeTHBIE peakuy Ha OENIKH. cl162
GEIIKOB MPEeBpalCHUAX OEIKOB B OPTaHU3ME, O XUMHUUECKOM H B4-8

6MOJIOTMYECKOM CHHTE3€ OENIKOB.

61 HyxnenHoBBIE KUCITOTHI YMeTh OOBSACHATH POJIb HYKJICHWHOBBIX KHCJIOT B § 39

OmocuHTe3¢ OCNKOB. §40
c 169
B 1-8

BbicokomonekyIsipHbIe COeJHHEHUSA

Tema 13 CuHTeTHYECKHE OJTHMEPbI

(7 yacoB)




62 Ilonsrwue o 3HaTh CTPOEHUE MOJUMEPOB M 3aBUCUMOCTH CBOICTB pi | Komnekuus miactmace | § 42
BBICOKOMOJICKYJISPHBIX MOJIMMEPOB OT HUX CTPOECHUS, CYIIHOCTb peaKIuil Jlagopatopubiii  ombiT 13 (c 176
NOJIMMEpPU3allMl W TIOJIMKOHJAEHCAllMH.  YMETh 3HakoMcTBO ¢ oOpasumamu |B 1-3, 7
COCAMHCHHUSX. onpenenaTb MOHOMED, MOIUMEpP, CTPYKTYpHOE 3BEHO, IIacTMace §12
CTETICHb IIONIMMEPU3AIlUH, 3allUCHIBATh YPaBHEHUS MTOBTOPH
MOJIMMEPHU3AINN 1 TOTUKOHICHCAITIH. T
3HAaTP CTPOCHHE, CBOICTBA, U TpUMCHEHHE §42
MOJIMATHIIEHA U MOJUIIPONUIIEHA. c 176
B 4-6,
8-9
63 CHUHTETUYECKHE KayUyKH 3HaThb CTPOEHUE U CBOICTBa CTEPEOPETYIAPHBIX JlaGopaTopHblii onbIT 14 §43
CUHTETHUYECKHX Kay4yKOB. 3HakOMCTBO ¢  oOpasmamu |c 182
KayqyKOB Bl—-6
64 CHUHTETHYECKHUE BOJIOKHA Wmerp mnpencraBieHHEe O CTPOEHUHM, CBOMCTBax, JI BonokHa § 44
MPUMEHEHUH U TIOJIYYEHHUH JJaBCaHa U KallpoHa. c 182
B7-12
65 IpakTuyeckas padora 6 YMeTh pacmo3HaBaTh HawOoJee paclpoCTpaHCHHEIC Ipakruueckas paGora 6§ 42-44
PacrnosHaBanue miacTMace TUTACTMACCH U BOJIOKHA. PacnosnaBanme mmactmacc u |Iloaroro
1 BOJIOKOH BOJIOKOH BUTHCS K
K.P.
66 KonTpoannas padora Ne KOHTpONbHas padoTa B (opme
4 mo TeMam TecTa
«Kucaopoacoaep:xkammue
OpraHv4eckKue
COCAMHEHUSN,
«A3zoTcoaepikanue
OpraHnvecKue
COeTUHEHHU»
67 OO6o6uIeHne U
cHUCTeMaTH3aIus 3HAaHUN
68 O06001ICHNE U

cucTeMaTH3aIysI 3HaHUN




