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IosicHuTeNLHAA 3aIUCKA

CraTtyc nporpaMmmslI

Pabouas ImporpamMma CoCTaBJI€CHA B COOTBETCTBHUHU C Tpe60BaHI/IHMI/I (DCI[CpEUIBHOFO ToCyaapCTBCHHOI'O o6pa3o—
BAaTCJILHOT'O CTaHJAapTa CPEAHETO O6I_I_I€FO O6pa3OBaHI/I$I,

-IIpumepHOii mporpaMMbl OCHOBHOT'O O0IIIEro 00pa30BaHUs [0  XUMHUHU.

PaGouas nmporpamma 1o XMMHH: KOHKPETU3UPYET MoJ0KeHuss OyHAaMEHTaIbHOTO s/Ipa COAEepPKaHUS 00yUEeHHUS
XMMHUU C  YYETOM MEXKIIPEIMETHBIX CBA3EH y4eOHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA; OMpPeAesieT
MOCJIEI0BATENBHOCTh M3YyUEHUS €IMHULL COJIepP KaHUs 00ydYeHUs XUMHUH U (POpMUPOBaHUS (Pa3BUTHS) OOIINX
y4eOHBIX U CTIeHU(PHUECKUX MPEIMETHBIX YMEHUH; AT OPUEHTHPOBOYHOE pacIipeieieHne y4eOHOro BpeMeHH
110 pa3jenaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEE».

CTpyKTypa nporpamMmmsI

ConeprkaHue IporpaMMbl HaIIpaBJIEHO Ha OCBOSHHE 3HAHUI 1 Ha OBJIaZIeHHE YMEHHSIMU Ha 0a30BOM YPOBHE, UTO
cootBeTcTBYeT OOpa3oBaTenbHOIl mporpamme mkosbl. OHa BKIIOYAET BCE TEMBI, IPEYCMOTPEHHBIE (eiepalib-
HBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEro 001Iero oopa3oBaHus IO XUMUU U aBTOPCKON
nporpaMMoil yue6Horo kypca. [Iporpamma kypca «XuMHM» IOCTPOEHA HA OCHOBE CIIUPAIILHON MOJIENH, IPEY-
CMAaTpHBAIOLIEH MOCTENIEHHOE pa3BUTHE U YTIyOJIeHUEe TEOPETUYECKUX MPEACTaBICHUHN PU IUHEHHOM O3Ha-
KOMJIEHMH C DMIIMPUYECKUM MATEPUAIIOM.

B npenmerax ecTecTBEHHO-MaTeMaTHUECKOr0 LMKJIA BEAYILYIO POJIb UTPAET II03HABATENIbHAS 1€ TEIbHOCTh U
COOTBETCTBYIOIIME €11 T03HABATEIbHbIC YUEOHBIE 1EHCTBUS.

B cBsi3u ¢ 3TUM 0CHOBHBIMU HeasaMH 00yuenust xumuu B 10-11 kiacce aBistoTCs:

1) dopmupoBanue y 00y4aromuxcs yMEHUS BUIETh M TOHUMATh IEHHOCTh 00pa30BaHMs, 3HAYNMOCTh XUMHUYE
CKOT'0 3HAaHUS JUIsl Ka)/10T0 YeJ0BEeKa He3aBUCUMO OT €ro MpohecCUOHAIbHON AEATENbHOCTH; YMEHHS pa3iiu-
4aTh (haKThl U OLCHKH, CPAaBHUBATh

OLIEHOYHBIE BBIBOJIbI, BUIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBSA3b KPUTEPHEB C  ONPEAETICHHON CUCTEMOI
LIEHHOCTEN, (OPMYIUPOBATH U OOOCHOBBIBATh COOCTBEHHYIO MO3UIIMIO.

2) hopmupoBaHue y 00y4aroUIMXcs LEI0CTHOTO MPEACTABIECHUS O MUPE U POJIM XMMHUH B CO3/IaHUU COBPEMEHHON
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA; YMEHUS 00BACHATH OOBEKTHI U IMPOLIECCHI OKPYXKAIOIEH 1eHCTBUTEIbHO-
CTU — MPUPOJIHOM, COLUATBHOM,

KynbTypHOH, TEXHUYECKOH Cpeibl, UCIOIb3Ys I TOI0 XUMHUUECKUE 3HAHUS.

3) HpI/IO6peTeHI/IC 06y‘{aIOH_II/IMI/ICSI OIIbITa pa3H006pa3H0ﬁ ACATCIIbHOCTH, ITIO3HAHUA U CaMOIIO3HAaHUA, KIIFOUC-
BBIX H&BI:IKOB(KJHOLIGBI)IX KOMHCTCHTHOCTGI\/'I), HMCIOIINX YHUBCPCAJIbHOC 3HAYCHUC AJId Pa3JIMYHBIX BUIOB AC-
TCJIIbHOCTHU: pCHICHUA HpO6J’IeM,HpI/IH}ITI/I$I pe].HeHHﬁ, IIOMCKa, aHaJiu3a U O6pa6OTKI/I I/IH(I)OpMaI_II/II/I, KOMMYHHKa-
TUBHBIX HABBIKOB, HABBIKOB I/I3M€p€HI/II\/'I,

COTPYAHHNUCCTBA, 0e30macHoro O6paH_[CHI/I${ C BCIICCTBaAMHU B HOBCG,HHGBHOﬁ KHU3HHU.

3agayamu u3ydenus yuyeoHoro npeamera «Xumus» B 10-11 kiacce sBISAIOTCS:

- (hopMupOBaHHE CUCTEMBl XUMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOU KapTUHBI MUPA;

- pa3BUTHE JIMYHOCTU O0YUAIOLIUXCSI, UX UHTEJUIEKTYalbHOE M HPAaBCTBEHHOE COBEPILIEHCTBOBAHUE,
-(opMupoBaHUe Yy HUX TYMAaHHUCTUYECKUX OTHOIIEHUH U HKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEICHUS B OBITY U
B TPYAOBOH NI€ATENBHOCTH;

-opmupoBanue ymMeHuit 6e301macHOro oopalieHus ¢ BeIEeCTBAMHU, UCII0JIb3YEMbIMH B TIOBCEIHEBHON KU3HU;
-BbIpa00TKa MOHUMaHHUs OOLIECTBEHHON OTPEOHOCTH B Pa3BUTUH XMMHH, a TaKkKe (POPMHUPOBAHHE OTHOLICHUS
K XMMHHU KaK K BO3SMOXHOH 0051acTH OyayIel MpakTH4ecKoi e TeTbHOCTH.



O0mas xapakTepucTuKa yueOHoOro npeamera « XumMush»

B cootBercTBUUN ¢ DenepanbHBIM roCy1apCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM CPEAHEr0 00IIEero
00pa3oBaHMsl yJaIIuecs J0JDKHBI OBJIa/IeTh TAKUMH IT03HABATEIbHBIMU YU€OHBIMH JEHCTBUSMH, KAK YMEHHE
(dbopMynrpoBaTh MpoOIeMy U TUIIOTE3Y, CTABUTD LIETH U 3a/1a4H, CTPOUTH TIaHbI TOCTIKEHUS LeNel U pele-
HUS IOCTaBJIEHHBIX 33/1a4, IPOBOJIUTH 3KCIIEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BBIBO/bI U YMO3aKJIIOUEHUS,
MIPEACTABIIATh UX U OTCTAaUBaTh CBOO TOUKY 3peHUs1. Kpome 3Toro, yyamuecs J0JIKHBI OBJIaJIETh IPUEMaMHU,
CBSI3aHHBIMU C OIPEJECIICHUEM NIOHSATUN: OrpaHUYMBATh UX, ONMCHIBATh, XapaKTEPU30BaTh U CpaBHUBATH. Cie-
JOBATEIbHO, IPU U3YUCHUH XUMHH B IIKOJIE YYallrecs TOJKHBI OBIaJETh Y4€OHBIMU JIEHCTBUSMU, IO3BO-
JSIOMIMMHU UM JOCTHYB JINYHOCTHBIX, PEIMETHBIX U METAIIPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

[Ipennaraemast mporpamma o XMMHH pacKpbIiBaeT BKJIaJ y4eOHOro NMpeMeTa B JOCTHKEHHE 1eNei oc-
HOBHOTO 00111eT0 00pa30BaHus M ONPEACISeT BaKHEUIINE COepKAaTeIbHbIC TMHUN TPeAMETa:

* BellleCTBO — 3HAHUS O COCTAaBE U CTPOCHUU OPTraHMYECKHUX BEIIECTB, UX BAKHEHIINX (PU3NYECKUX U
XUMHUYECKNX CBOMCTBAX,

- IPMMEHEeHHUe BelleCTB — 3HAHUS U ONBIT IPAKTUYECKON IEATEIbHOCTH C OPraHUYECKUMU BEUIECTBA-
MU, KOTOpbIE Han0oJIee YacTo ynoTpeOIsIoTCsS B TOBCEAHEBHOM KU3HU, ITMPOKO MCIIONIB3YIOTCS B TPOMBIII-
JIEHHOCTH, CEJIbCKOM XO0341CTBE, HA TPAHCIOPTE;

* I3bIK XMMMHU — CUCTEMA BAKHEHIINX NOHATUN XUMHUU U TEPMUHOB, B KOTOPHIX OHU OIMCBIBAIOTCA,
HOMEHKJIATypa OPraHUYECKUX BEIECTB, T. €. UX Ha3BaHUA (B TOM YHCIIE U TPUBUAIbHBIE), XUMHYecKHue hop-
MYJIBl M YpaBHEHUS, @ TAKKEIPaBUia MepeBoia MHPOPMAIIMHU C ECTECTBEHHOT'O S3bIKa Ha S3bIK XUMHH U 00paT-
HO.

B kypce 10 kiacca u3yyaeTcsi OpraHnyeckasi XMMHUsl, TEOPETUUECKYI0 OCHOBY KOTOPOM COCTaBJISIIOT
COBpEMEHHAas TEOPUsI CTPOCHUS OPraHMUECKUX COECJUHEHHH, TOKa3bIBaIOLIasi €IMHCTBO XUMUYECKOI0, JJIEK-
TPOHHOTO M MPOCTPAHCTBEHHOT'O CTPOCHHSI, IBJIICHUSI TOMOJIOTUU U H30MEPUH, Ki1acCu(UKAIUSI 1 HOMEHKJIATY-
pa OpraHuYEeCKNX COCTUHEHUN. Bech Kypc OpraHm4ecKkor XMMHUM IPOHU3AH HIEEN 3aBUCUMOCTH CBOMCTB BE-
IIECTB OT COCTaBa M UX CTPOCHHUS, OT XapaKTepa PyHKIIMOHAIBHBIX TPYIII, a TAKKE T€HETHUYECKHUX CBSA3EH MEXK-
Iy KJlJacCaMH OpPraHU4eCKUX COEIMHEHUI.

B nanHoM kypce comepkarcs BaxHeHIIne CBeAeHHs 00 OTAETbHBIX BEIIECTBAX M CHHTETUYECKHX MaTe-
puanax, o JISKapCTBEHHBIX IIpernaparax, CoCOOCTBYIONINX (POPMUPOBAHUIO 3J0POBOTO 00pa3a KU3HHU U OOIIEH
KYJbTYpbI UEJIOBEKA.

Benymas posib B pacKpbeITUH COiepKaHUs Kypca XUMHUM 11 Kitacca IpuHaUIeKUT 3JIEKTPOHHOMN TEOpUH,
MEePUOINYECKOMY 3aKOHY U CHCTeME XMMHUYECKUX 3JIEMEHTOB Kak Hanboliee OOIIMM HayYHbIM OCHOBaM XHUMUHU.

B nanHOM Kypce cucteMaTH3upyroTcs, 0000Iat0TCs U YIIyOIsIFOTCS 3HAaHUS O paHee N3YYEHHBIX TEO-
pHAX U 3aKOHAX XMMUYECKOW HAyKH, XUMHUUECKHX IpoLeccax U NPOU3BOACTBAaX. B 3TOM yuammmcs momMoraror
pa3IMyYHbIe HAIJISIHbIE CXEMbI U TaOIHIIbl, KOTOPHIE MO3BOJISIOT BBIIEIUTH CAMOE IJIaBHOE, CaMO€ CYIIIECTBEH-
HOE.

CopepxaHue 3TUX pa3/iesioB XUMUU PACKPHIBAETCS BO B3aMMOCBSA3H OPraHUYECKUX U HEOPTaHUYECKUX
BELIECTB.

Oco0oe BHUMaHHE y/I€JIEHO XUMHUUECKOMY SKCIIEPUMEHTY, KOTOPBIH SIBIISIETCSI OCHOBOM (hOPMUPOBAHMUS
TEOpPETUYECKHUX 3HAaHUN. B KOHIIe Kypca BbIIeNeHbl TPU MPAKTUYECKUX 3aHATHs 0000IIAIOIIero XapaKkTepa: pe-
IIE€HHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 OpraHN4eCKON U HEOPraHU4YEeCKOW XUMHH, IOJTy4YeHUe, COOUpanue u
pacrno3HaBaHME ra3os.

[Tpu oTOOpE coneprkanus, KOHKPETUIUPYIOLIETO MPOrpaMMy, YUUTBIBAJIOCh, YTO CTOUT 3ajada npodec-
CHOHAQJIbHOW MOJATOTOBKU 00YYaroIUXCs. DTO ONPEENTUIIO TIOCTPOSHUE Kypca He TOJIBKO KaK OOIEKYIbTYp-
HOT0, HaIlpaBJICHHOTO Ha (OpMHUpPOBAaHUE U Pa3BUTHE UHTEpECA K U3YUEHUIO XUMHUH, HO U TPO(ECCUOHATIBHO-
HaIIPaBJIEHHOTO.

Ha sTom sTamne npogomkaercss BKIOUEHUE 00yUYaloINXCcs B IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIes-
TEJIBHOCTh, OCHOBY KOTOPOW COCTABJISIIOT TaKHe YHUBEpCAJIbHbIE YUeOHbIE IEHCTBHSI, KaK YMEHUE BUJIETh MPO-
0J1eMBbl, CTaBUTh BOIIPOCHI, KiIacCu(PULIUPOBATh, HAOIIOAATh, IPOBOJUTH SKCIIEPUMEHT, JI€JIaTh BBIBOJBI U YMO-
3aKJII0YEHUs], OOBICHSTH, TOKa3bIBaTh, 3aIUIIATh CBOM HJIEH, AaBaTh onpeaesieHus nousatusm. Croaa xe oTHO-
CSITCS IPUEMBI, CXOJHBIE C OIIPEIETICHUEM ITOHATHI: ONTMCAaHNE, XapaKTEPUCTUKA, Pa3bsCHEHUE, CPaBHEHMUE,
paznuuenue. opMupoBaHue 3TUX YHUBEPCATbHBIX YUEOHBIX AEMCTBUI HAUMHAETCS €I1I¢ B HAaUaJIbHOM IIKOJIE,
a B Kypce XMMHUH OCHOBHOM M CpelHEN ILKOJIbI IPOMCXOAMT UX PAa3BUTHE U COBEPILIEHCTBOBAaHUE. B cBs3u ¢
3TUM pe3epBHBIE Yachl IUIAHUPYETCS UCMOIb30BaTh HA (OPMUPOBAHUE U PA3BUTHE YMEHUN IPOEKTHOM U nc-
CIIeZIOBATENLCKON JeATEIbHOCTH, YMEHHE BHJIETh MPOOIIEMBI.



MecTo y4eOHOr0 nmpeaMeTa B y4eOHOM ILIaHe

Oco0eHHOCTBIO COAEpKAHMS Kypca « XUMUS» SIBISIOTCS TO, YTO B Oa3ucHOM ydeOHOM (0Opa3oBaTenb-
HOM) TUTAHE 3TOT MPEIMET MOSBISETCS MOCIECIHUM B PATY H3YUYCHHS €CTECTBEHHOHAYYHBIX TUCIUTIINH. J[aH-
Hasi HEOOXOJMMOCTh OCBOCHUS OOBSICHSIETCS TEM, YTO IMIKOJIHHUKH JOJDKHBI 00J1aaTh HE TOJIBKO OIpe/IeIcH-
HBIM 3aI1acOM IIPEIBAPUTEIIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUH, HO U JJOCTATOYHO XOPOIIIO Pa3BUTHIM a0CT-
PaKTHBIM MBIIIICHUEM. Y YallUMUCS YK€ HAKOTUICHBI 3HAHMSI 10 CMEKHBIM JUCIUILINHAM IHKIa: OUOJIOTHH,
(hu3MKH, MaTeMaTuKH, reorpaduu, chopMUPOBATICH YMEHHS aHAIM3UPOBATh, BECTH HAOJIOICHHS, CDABHUBATh
00BEKTHI HAOIIOICHMSL.

B cooTBeTcTBHMM ¢ yueOHBIM IUTaHOM Ha U3ydeHue xuMuu B 10 kimacce otBoauTcs 1 yac B Henento, 36
YacoB B r'o/Jl, P HOPMATUBHOI MPOJIOKUTENLHOCTH Y4eOHOro rosia 36 yueOHbIX Heleab U 1 yac B HEJEIo B
11 knacce, 344 B rog.

B 10 k1. nporpammoii npeaycMoTpeHO IPOBECHUE:

KOHTPOJIBHBIX padoT — 2,

NPaKTUYECKUX paboT —6 Jaca.

Cpok peanu3anuu MporpaMMbl — OMH Y4EOHBIH T'0JT

(I’OpMLI, METOAbI U CPEACTBA Oﬁy‘leHl/lﬂ, TEXHOJOI'MH

B manHOM KItacce BeIyIIMMH METOJAaMU O0YUEHUS IPEIMETY SBISIOTCS: 0OBSICHUTEIHHO-
WUTIOCTPATUBHBINA U PENPOIYKTUBHBIN, XOTS UCIONb3YETCA U YaCTUYHO-TTOUCKOBBIN. Ha ypokax ucrnonb3yroTcs
AJIEMEHTHI CICAYIONINX TEXHOJIOTHIA: IMIYHOCTHO -OPUEHTHPOBAHHOE 00ydeHne, 00yUeHHEe ¢ TPUMEHEHUEM
onopubix cxem, UKT, mpoekTHas qesTenbHOCTD.

Ucnonb3ytores caeayromue GopMbl OOyUeHHs: YIeOHbIC 3aHATHUS, IKCKYPCHUU, HAOIIOACHUS, OTIBITHI,
AKCIIEPUMEHTHI, paboTa ¢ yueOHOU U JOMOTHUTENBHOMN TUTEPaTypOid, aHAIN3, MOHUTOPHHT, UCCIIEA0BATEb-
ckas paboTa, npezeHTanus. OnpenereHHoe MECTO B OBJIAJICHUN JAaHHBIM KypCOM OTBOJUTCS] CAMOCTOSITEITHHOM
paboTe: MoAroToBKa TBOPUYECKUX PabOT, cCoOOIIeHHH, pedepaTos.

Pe3yabTaThl 0CBOEHHUSI Kypca XUMHH

JIu4HOCTHBIE:

® B [ICHHOCTHO-OPUEHTAIIMOHHOM chepe — UyBCTBO FOPAOCTH 33 POCCHIICKYI0O XUMUYECKYIO HAayKYy, I'y-
MaHU3M, OTHOIIEHNE K TPYAY, LIEJIEyCTPEMIIEHHOCTb.

¢ (hOopMHUPOBAHKE IIEHHOCTHU 3I0POBOTO U 0€30IMacHOTO 00pasa KU3HU; YCBOCHHE MPABHII MHIUBUTYAb-
HOTO M KOJUIEKTUBHOI'O 0€30I1aCHOTO MOBEIEHUS B UPE3BbIUAHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 3710PO-
BBIO JTIOJICH;

® B TpYZA0BOI chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JanbHelIIel 00pa3oBaTeIbHONW TPAaeKTo-
puu;

® B [I03HABaTEIbHON (KOTHUTHBHOM, NHTEIIEKTYaJIbHOMN) chepe — yMeHue ynpaBisiTh CBOEH MO3HaBa-
TEIbHOU AESATEIbHOCTBIO.

e (hopMUPOBAHNE OCHOB IKOJIOTUYECKOM KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIO-
TMYECKOTr0 MBILIUIEHUS, Pa3BUTHE OIBITAa SKOJIOTMYECKH OPUEHTHUPOBAHHON pe(IIeKCUBHO-OLIECHOYHOM U MpaK-
TUYECKOU MEATENILHOCTH B KU3HEHHBIX CUTYAIIHsIX;

MeranpeamerHbie:

® YMEHHUE CAMOCTOSITENILHO ONPENENSITh LEJIN CBOEro 00yueHus, CTaBUTh U (POPMYIUPOBATh ISl ce0st
HOBBIE 33/1a4X B yueOe 1  MO3HABATENbHOMN JI€ATEIIbHOCTH, pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOCH MMO3HaBa-
TEIbHOU NEATCILHOCTH;

® YMEHHUE CAMOCTOSATEIBLHO IUIAHUPOBATH ITYTH JOCTUKEHUS LIE€JIEH, B TOM YUCJIE AIbTEPHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hambosee 3pPeKTUBHBIE CIOCOOBI pelIeHHs YUeOHbIX U MO3HABATENbHBIX 3a/1a4;

® YMEHHE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIECTBIISATh KOHTPOJIb CBOEH
JeATeIbHOCTH B TIPOLIECCE JOCTHKEHHS pe3yibTara, ONpeaesaTh CocoObl eHCTBUI B paMKaX MpeaIoKeH-
HBIX yCJIOBHUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUU C U3MEHSIIOIICHCS CUTYyaluei;

® YMEHHE OLIEHUBATh MTPABUIBLHOCTH BHITIOJIHEHUS YU€OHOM 3a1a4K, COOCTBEHHBIE BO3MOXHOCTH €€ pe-
LICHUS;

® BJIa/ICHME OCHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKH, IPUHATHS PELIEHUI U OCYILECTBICHHS OCO3ZHAHHO-
ro BbIOOpa B yueOHOI U TO3HABATEIbHOM JeSITeIbHOCTH;



® YMEHHE OIIPEIeNIATh OHATHS, CO3/1aBaTh 0000IIEHHS, yCTaHABIUBATh aHAJIOTUH, KJIACCH(PHULIUPOBATD,
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAHUS U KPUTEPUH IS KIACCU(PHUKALIMM, YCTAaHABIUBATh PUUNHHO-

CJIEICTBEHHBIE CBSI3H, CTPOUThH JIOTUYECKOE PACCYXKIECHUE, YMO3AKIIOUEHUE (MHIYKTUBHOE, 1€ yKTHB-
HO€ U 10 aHAJIOTHH) U AETIaTh BBIBOABI;

® YMEHHE CO3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATE 3HAKU M CUMBOJIBI, MOJEIN U CXEMBI JUIs peLie-
HUS Y4eOHBIX U TO3HABATENIbHBIX 337ay;

® YMEHHME OPraHU30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO E€ATEIBHOCTD C YUUTENIEM U CBEp-
CTHUKAMU; paboTaTh MHAMBUAYAJILHO U B IPYIIIE: HAXOAUTh O0Ilee pelIeHUe U pa3peliaTh KOH(IUKTBI Ha OC-
HOBE COTJIACOBAHUS MO3ULUHN U y4eTa HHTEPECOB; (OPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAUBAThH CBOC
MHEHHUE;

® YMEHHME OCO3HAHHO UCIIOJIb30BATh PEYEBBIC CPEACTBA B COOTBETCTBUU C 3a1a4€¥ KOMMYHUKALUU JUIs
BBIPQ)KEHUS CBOUX YYBCTB, MBICJIEH U MOTPEOHOCTEN; INIAHMPOBAHUS U PETYJISALUHN CBOEH JESITENbHOCTH; Bila-
JICHUE YCTHOU U IIMCBMEHHOW PEYbl0, MOHOJIOTUYECKON KOHTEKCTHON PEYbIO;

e (popMHpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOIB30BAHUSA HH()OPMAIIMOHHO-

KOMMYHMKAI[UOHHBIX TE€XHOJIOTHUH;

¢ popMHpOBaHUE U PA3BUTHE KOJOTHUYECKOTO MBIIIICHHSI, yMEHUE IPUMEHSATh €T0 B IO3HABATEIILHOM,
KOMMYHHUKAaTHUBHOHM, COLIMAJIBHOMN MPAKTHKE U IPOPECCUOHATBHON OPHEHTALHH.

IIpenmerHble:

1.B no3naBaresibHO¥ cepe:
L AaBaThb ONPCACICHNA N3YUCHHBIX HOHITHH: «HU30MCPBI», «Kr'OMOJIOTN», «KpaJuKal»,, «FrCHCTUYCCKAA

CBA3b», KOKHUCJICHHUC), «KBOCCTAHOBJICHUC» U T./.,

o ONKMCATh JICMOHCTPAIMOHHBIC U CAMOCTOATEIHLHO MPOBEACHHBIE XUMUYECKUE SKCIIEPUMEHTHI;

o ONUCHIBATh U Pa3INyYaTh U3YUEHHBIE KJIACCHl OPraHUYECKUX COETMHEHUH, XUMUYECKUE PEaKIINH;

o KJIaCCU(UIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBICHUS;

o JIeJIaTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOIIOICHU N, N3yYEeHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH, TIPO-
THO3UPOBATh

o CBOMCTBA HEU3YUYEHHBIX BEIIECTB I10 aHAJIOTUU CO CBOMCTBAMU M3YUYEHHBIX;

o CTPYKTYpUPOBATh U3YYECHHBIN MaTepuall U XUMUYECKYIO HH(POPMAIIHUIO, MOTYYSHHYIO U3 JPYTUX UCTOY-
HUKOB;

o MOJICJIUPOBATH CTPOCHUE MOJICKYJI MPEACIIbHBIX U HEMPEAETbHBIX YTIIEBOJOPOIOB;

2.B IeHHOCTHO — OpMEHTAIIMOHHOM cepe:
AHAJIM3UPOBATHL W OLCHUBATH IMOCJIICACTBUA JIA Oprmafomeﬁ CpeCabl OLITOBOH U HpOI/I3BOI[CTB€HHOI\/'I ACATCIIbHOCTHU
4eNoBeKa, CB3aHHOM C mepepabOoTKOM BEIIEeCTB;

3. B tpynosoii chepe:
¢ [IPOBOIMTH XUMHUYECKUH OKCIICPUMCHT,

4. B cepe 0e30macHOCTH KU3HEACATETbHOCTH:
L OKa3bIBaTh MEPBYIO IMIOMOIIL ITPHU OTPABJICHUAX, OKOT'aX U JPYIruxX TpaBMax, CBA3aHHBIX C BCIICCTBAMU U
71a00paTOPHBIM  000PYAOBAHUEM.



TemaTnueckoe mianupoBanue Kypca xumun 10 kaace (14 B Hea.)

Ne Tema KoanuecTBo yacos

n/n
YPOKOB Ip.p.
1 Teopusi XUMHYECKOT0 CTPOEHHSI OPraHMYECKUX COeTHHEeHHI. 3u. 1
IIpupona xumMmu4YeCKOM CBA3M.

2 AJIKaHBI. 2y,

3 AJIKEHBI 1 4. 1
4 AJIKaaHeHbI. 1a.

5 AJIKHHBI. 1 4.

6 ApomaTu4yecKHe yrjieBo10poabl (ApeHbl). 2 4.(k.p.)

7 IIpupoaHble HCTOYHUKH YIJI€BOI0POAOB. 1u.

8 Croupthl 1 peHoIbI 3y

9 AJIbIeruabl , KETOHBI H KAPOOHOBBIE KUCJIOTHI. 24, 2
10 Caoxubie 3¢pupsb1. Kupsl. lu.

11 YriaeBoabl 3y, 1
12 A3oTconepaxkaliue OpraHuvecKue COeJHHEHUs 54,

13 XuMusi NOJIMMEPOB 54.(k.p.) 1

HUTOTO 36 g 304 6

Conepxanue kypca 10-11 ka. (Ba3oBblii ypoBeHb)

OcHoBbl oprannyeckoi xumum 10 kiaacc.

Teopuss XMuMHYECKOro CTPOCHHSI OPraHMYeCKUX coequHeHuil. Ilpupona xumu4eckou CBA3M.

Oprannueckue BemiectBa. Opranudeckas xumus. [Ipeamer opranmdeckoil xumun. OTINYHUTENBHBIE

IMPHU3HAKHU OPraHNYCCKUX BECIICCTB N UX peaKuan.

TCOpI/IH XUMHYCCKOT0 CTPOCHUA A.M.EYTHCpOBaZ OCHOBHBIC IIOHATHA, IMOJOXCHUA, CICIACTBUA. Co-

BPEMEHHBIE NPEJCTABIEHNS O CTPOEHUU OPraHUYECKUX coennHeHuil. M3omepsl. M3omepusi.
OMOupuvecKue, CTpyKTypHbI€, 3JeKTPOHHbIE (hopMysIbl. Mot MOJIEKyT OpraHMYeCKUX COSTUHEHUH.
ITpakTruyeckas padora Nel « Kauecrsennoe onpenenenue C, H.u X10pa B opraHu4ecKuX COeTUHEHUIX

HBIX opOuTanei mpu o0pa3oBaHUM KOBAJICHTHBIX CBsi3el. [IpocTas u KpaTHas KOBAJIGHTHBIE CBSI3H.
TeopeTnueckre OCHOBBI MPOTEKAHUSI PEaKIMii opraHuveckux coenuHenuit. Knaccuduxarms opranu-

DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE OPTraHUYECKUX COeMUHECHMU. [ mOpuau3amnms 3JIeKTpoH-

YECKHX PEAKIUN.




OcoO6eHHOCTH MPOTEKAHUS PEaKIUi OPraHUYECKUX COEINHEHHIA.
Aukanbl. CTpoeHHe MOJEKyn ajlkaHoB. I'omosornueckuil psa. HomeHknarypa u uzomepus. Pusnyeckue

CBOMCTBA aJIKaHOB. XMMHUUYECKUE CBOMCTBA: TOPEHUE, FAIOT€HUPOBAHKE, TEPMUYECKOE PA3JI0KEHUE,
nzomepusanus. Haxoxxnenue ankaHos B npupoe. [lonydyeHne u npuMeHeHNe aaKkaHoB.

HenpenenbHblie yriieBoaopoabl.

Aukenbl. CtpoeHue Mmosiekyn. Puzmyeckue cBoiicTBa. M3omepus: yriepoaHOW IEenu, MOJIOKEHHUS KpaTHOM
cBa3u. Homenknarypa. XuMu4eckue CBOMCTBA: peaKkUusl OKUCIEHUs, IPUCOEANHEHUS, TonMepu3anuu. Crio-
COOBI MOJIY4EHHUS ITUIICHA B JIA0OPATOPUH U B IPOMBIIIJICHHOCTH.

[TpakTudeckas padbora No2 «[lomydeHune 3THIICHA B OIIBITHI C HUMY

Auxkaguenbl. CtpoeHue Moisiekyn. @usnyeckue U XumMuueckue cBoiictBa. [Ipumenenune ankagueHos. Hary-
panbHbIN KaydyK. Pe3una.

Aukunbl. CtpoeHue Moieky. @u3ndyeckue 1 XUMUYeCKUE CBOMCTBA. Peakiiuy nprucoeIMHeHNs U 3aMeILEeHUsI.
[Tonyuyenue u npuMeHeHue.

ApomMaTuyecKkue yrieBoaopoabl (apenbl). ben3on u ero romosioru. Ctpoenue. @u3nyeckre CBOMCTBA, U30-
MepHsi, HOMEHKJIaTypa. XHUMHUYecKHe cBoiicTBa OeH3osa. ['omosnoru Oenzona. OCOOEHHOCTH XHMHUYECKUX
CBOMCTB roMoJIOroB OeH30J1a Ha mpuMepe Toiyona. [I[pumeHenre 6eH301a U €ro roMoJIOroB.

['enernyeckas cBsI3b YII€BOIOPOIOB.

IIpupoanblie HCTOUYHUKH yriaeBogopoaoB. Hedgts u HedTenpoaykTel. Pusnueckue cBoicTBa. CriocoOs mnepe-
pabotku HedTu. [leperonka. Kpekunr repmuueckuii U katanutudeckuil. [Ipupoanbiit 1 monyTHeIN HEPTIHON
rasbl, X COCTaB M UCIOJIb30BAHUE B MPOMBIIIEHHOCTH.

Couprtsl u ¢enodnbl.. Krnaccudpukanus, HOMEHKIATypa U u3oMepus cnuprtoB. [IpedenbHble OIHOATOMHBIE
cnupthl. ['oMonoruyeckuit psaa. crpoenue u pusnueckue cBoiictBa. Bogopoanas cBsizb. XuMHUeCKHe CBOMCT-
Ba. [lonyuenue u npumMeHeHue ClIupTOB.
OrtuneHrnukons U raunepud. Cocras, crpoeHue. Puznyeckue U XuMudyeckue cpoicTna. [lonyuenne u npume-
HeHue. KauecTBeHHbIE peakliii HA MHOTOATOMHBIE CITUPTHI.
®eHoi: cocTaB, CTPOSHUE MOJICKYIbI, (pU3MUECKUe W XUMHUECKUe CBOMCTBA. [IpuMeHeHne ¢enona u ero co-
euHEeHUI. 11X TOKCHUYHOCTb.
AJIbIeruibl , KeTOHbI H KAPOOHOBBIE KUCJIOTHI. XapaKTepUCTHKA alIbJIETUI0B U KETOHOB
( ¢ynkumonanbHas rpymma, obmas dopmyna, npencraButenu). Knaccudukanus anpaerunoB. ['omomoruye-
CKHMM psill IpelenbHbIX anbiaeruioB. Homenknatypa. @usnueckue cBOCTBa. XMMHUYECKHE CBOWCTBA: pPEAKIUU
OKHCJIEHUS, IPUCOEINHEHUS, TTOJIUKOHIeHcauu. PopManbIerui U aleTalbIeru/l: NoJydyeHHe U IPUMEHEHHUE.
Knaccudukanus kapOoHOBBIX KHCIOT. OTHOOCHOBHBIE HACHIIIEHHbIE KAPOOHOBBIE KHCIOTHI: TOMOJIOTMUYECKHM
psil, HOMEHKIIATypa, cTpoeHne. Ousndeckrne U XUMUYECKUE CBOMCTBA KApOOHOBBIX KUCIOT. [IpuMeHenune u mo-
JTy4yeHue KapOOHOBBIX KHCIIOT.
KpaTkue cBeneHus o BhICHIMX KapOOHOBBIX KHCIIOTaX: MAJbMUTOBAs, CTEApUHOBAs M oyienHoBas. PacmpocTpa-
HeHue B npupojie. CBoiicTBa U npuMeHeHue. Mblia.
[TpakTuueckas pabota Ne3 «Ilomyuenue u cBolicTBa KapOOHOBBIX KHUCIOT
[TpakTuueckas pabota No4 «Perenre sKkCiepuMEHTABHBIX 337]a4 Ha paclioO3HABAaHUE OPTAaHUYECKUX BEIIECTBY
Caoxnblie 3¢upsbL.Kupsbl. CoctaB 1 HoMeHkIaTypa. Ousnyueckne u XuMuUeckue cBoicTBa. ['uaponauns3 ciox-
HbIH 3¢upoB. PactipocTpanenre B mpupojie ¥ IpuMEHEHHE.
I'enernueckas CBSI3b YIJI€BOJIOPOAOB, CIUPTOB, aJTbAETUIOB U KAPOOHOBBIX KUCIIOT.
JKupbl — Tpurnunepuas: coctaB, GU3NIECKHE U XUMHUYECKHE CBOMCTBA KUPOB.
YraeBoasbl. Kitaccudukanus yrineBoaos. ['moko3a: ¢pusndeckue cpoiictBa. CTpoeHHE MOJICKYJIBI: albACTH THAS
U nuKIndeckue ¢popmel. Ou3ndeckue U XUMUYecKue cBoMCTBa. [IpupoaHble HCTOYHUKH, CIIOCOOBI MTOTYYCHHUS
Y IPUMEHEHUS.

[IpeBpaiienue riaoko3bl B opranu3mMe yenoseka. Caxaposa. Haxoxaenue B mpupoze. buonoruueckoe
3HaueHue. Cocras. duznueckue n xumudeckue ceorictsa. Kpaxman. Ctpoenue, cBoiictBa. PacnpocTpanenue B
npupoje. [Ipumenenue. Lemmtonosa — mpupoaasiii moaumep. Coctas, CTPYKTypa, CBOMCTBA, HAXOXK/ICHUE B



npupoje, npuMmeHenue. Hurpatel u anerats! nemionossl. [Ipumenenne.

[TpakTrueckas padota No5 «PemnieHue sKcriepuMeHTaIbHBIX 3a/1a4 Ha paclio3HaBaHWE OPTaHUYECKUX BEIIECTBY
A3oTcoaepkanie OpraHnyecKue coeANHeHus!

Amunbl. Kinaccudukanus, coctaB, HoMeHkIarypa. 'omonornyeckuii psa. Crtpoenue. duznyeckre U XuMmuue-
CKHME CBOWCTBa aMUHOB. [IpriMeHeHne aMMHOB. AHUJIMH — IPEJICTAaBUTENIb apOMaTUYECKUX aMUHOB. CTpoeHue
Mouekynbl. du3ndeckne u XuMuueckue cBoiicTBa. KauecrBennas peakius. CriocoObl MOTydeHusl.
AmuHokuca0Tbl. CocTaB, cTpoeHune, HomeHkiarypa. M3omepus. ['omosnornueckuii psijg aMUHOKUACIOT. Pu3u-
YECKHE U XMMHUYECKHE CBOMCTBA. JIBOMCTBEHHOCTh XMMUUYECKUX peakuuil. Pacnpocrpanenue B npupoje. [1pu-
MEHEHHE U MOJIyYeHHEe aMHUHOKHCIIOT B Ja0OpaTOpUH.

Beaku. Knaccuduxaius 6e1K0oB 10 cOCTaBy U MPOCTPAHCTBEHHOMY CTpoeHUI0. [IpocTpaHcTBEeHHOE CTpOCHHE.
dusndeckue u XuMUIeckne cBoiicTBa. KauectBennsie peakuuu Ha 6enku. ['uaponms. CuHTE3 OSNIKOB.
A3oTcoaep:kalye opraHuYecKue coeJMHeHus.

HyxkJienHOBBI€ KHCI0TBI. [oHATHE O HYKIEMHOBBIX KHCIOTaX Kak npupoansix noauMmepax. PHK u JIHK, nx
MECTOHAXOXKACHUE B KHUBOW KJeTke u Omojormueckue pynkiuu. O6mue npeacrasienus o crpykrype JHK.
Ponb HyKJI€MHOBBIX KHCIIOT B OMOCHHTE3e OemKa.

Xumus noaumepon. OOIIe TOHATHS O CHHTETUYECKUX BHICOKOMOJIEKYIISIPHBIX COCAMHEHUAX: MOUMED, MaK-
pOMOJIeKyia, MOHOMEp, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpPHU3allii, reoMeTpuueckas ¢popMa MakpoMolie-
Kya. CBolicTBa moauMepoB. Peakuus nojMMepu3alvi UM NOJUKOHJeHcauud. CUHTETUYECKUE KaydyKH: H30-
MIPEHOBBIN, OYTaAMECHOBBIN U TUBUHWIOBBIA. CHUHTETHYECKHE BOJIOKHA: alle€TaTHOE BOJIOKHO, JIABCAaH U KaIlpOH;
IIJJACTMACCHI: TIOJUATUIIEH, TIOJUBUHWIXJIOPU, IIOJUBUHUAICTUPOI. [IpakTHyeckoe HMCIOIb30BaHUE T1OIMMEPOB
Y BO3HUKILHIE B PE3YJIbTAaTE ITOI0 IKOJIOTMYECKUE podemMbl. BropuuHas nepepaboTka noiauMepos.
[IpakTuueckas padota Ne6 «Pacrio3HaBaHue 1miacTMacc U BOJIOKOHY

Teopeanecmle ocHOBBI xuMuu 11 kiaace.

Crpoenue BemiectBa. CoBpeMEeHHAst MOJIETb CTPOCHHSI aToMa. DIIEKTPOHHAsA KoHpurypamus aroma. Oc-
HOBHOE U 8030)JicOeHHble cOCmosHUs amomos. Kiaccupukanus XuMHYECKUAX JIEMEHTOB (S-, P-, d-3JIEMEHTBHI).
Oco0eHHOCTH CTPOCHHS SHEPTeTHICCKUX YpOBHEH aroMoB d-aiemenToB. [leproaudeckas cucreMa XuMHude-
ckux asemeHToB [[.1. MenneneeBa. @usnueckuii cmpica [lepuoanueckoro 3akona JI.1. Menneneesa. [Ipuuu-
HbI 1 3aKOHOMCPHOCTHU U3MCHCHUA CBOMCTB DJIEMEHTOB H UX COG)II/IHGHI/II\/’I 1o mepuoaaM M rpymniiam. 3H€KTpOH-
Hasl IPUPOJIa XUMHUUYECKOH CBSI3U. DNEKTPOOTPHUIIATEILHOCTh. BUIBI XMUMHUECKOH CBSI3U (KOBAJIEHTHAs, HOHHAS,
MeTaJlTn4ecKasi, BOAOPOIHAS) U MEXaHU3MBI ee oOpazoBanus. Kpucmaniuveckue u amopgnvie sewecmasa. Tu-
nbl KpuCmallu4eCKux peutemok (CZI’I’ZOMHCZ}Z, MOJEKYAPHAA, UOHHAA, Memajmuqecmm). Rasucumocmo qbusulte-
CKUX CBOLICME geujecmsea om muna Kpucmaniuieckou pewemxu. IIpuauHbl MHOr00Opasus BEIIECTB.

XUMHUECKHE peakuu. |'OMOreHHbIE U TeTeporeHHble peakuuu. CKOpOCTh PEaKiu, €€ 3aBUCUMOCTb OT
pa3aMyYHbIX (haKTOPOB: MPHUPOBI PEArHPYIOIINUX BEIIECTB, KOHIICHTPAIIUU PEarupyrOIIUX BEIIECTB, TEMIIEpaTy-
PBI, IJIOIIAIA PEAKIIMOHHOM MOBEPXHOCTH, HAIMYMS KaTtanu3aTopa. Poiib KaTannu3aTopoB B IPUPOJE U MPO-
MBIIJIEGHHOM TTpou3BOACTBE. OOpaTUMOCTh peakinii. XMMHYECKOE PAaBHOBECHUE U €T0 CMEIIEHUE O] ICUCTBU-
€M Pa3IUYHBIX (AKTOPOB (KOHIICHTPALIMS PEareHTOB HIIM MPOAYKTOB PEaKIIUH, aBJIeHHE, TeMIIepaTypa) AJis
CO3/IaHUsl ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TIPOLIECCOB. Jucnepcuvie cucmemvl. [lonamue o
Koanouoax (3o1u, eeau). Mcmunnvle pacmeopul. Peakimuu B pacTBOpax JIEKTPOIUTOB. pH pacTBOpa Kak MoKa-
3aTesb KUCIOTHOCTHU cpebl. [ uaponu3 coseil. 3HaueHue TUAPOIn3a B OMOIOTHYECKUX OOMEHHBIX MPOIIeccax.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B MPUPOJIE, TPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHO-
CTH OpraHu3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAIIOB TJIAaBHBIX U T10-
OOYHBIX MOATPYI (MeJlb, )KeNe30) U HEMETAIJIOB: BOJOPO/1a, KUCIOPO/a, TAIOT€HOB, Cephl, a30Ta, pocdopa,
yriepoja, kpeMuausi. Koppo3us MeTamioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAILIOB OT KOPPO3UHU. DieK-
MPpoNU3 pacmeopos u pacniagos. Ilpumenenue s1ekmpoausa ¢ npoMvlULIeHHOCU.

XUMHUA U KH3HD



Hayunsie MeToas! mo3Hanus B xumun. Microunnku xumuueckoi nadopmaruu. [lorck nadopmaruu mo
Ha3BaHMSIM, UICHTUPHUKATOPaAM, CTPYKTYPHBIM GopMynaM. MoaenupoBaHre XUMHUECKUX MPOIIECCOB U sIBJIE-
HUHN, XuMuyeckui aHaiu3 u cuHme3 Kak METOJbl HAyYHOTO IMO3HAHUS.

Xumus u 310poBbe. JIekapcTBa, hepMeHThI, BATAMUHBI, TOPMOHBI, MUHEpaJIbHBIE BOJIbL. [Ipo0iemMsl,
CBSI3aHHBIE C IPUMEHEHHUEM JIEKaPCTBEHHBIX NTpenapaToB. BpenHble NpUBBIUKY U (GAKTOPBI, pa3pylIaroine
310pOBbE (KypeHUe, yInoTpeOIeHHe alIkoroJis, HapkoMaHus). PaninonansHoe nuranue. [luwesvie dodasku. Oc-
HOBbl NUWeoU XuMuu. XUMUsI B TOBCETHEBHOH Xu3HU. Moroue 1 yucTsmue cpenctsa. Cpedcmea 60pvobi ¢
ObIMOBLIMU HACEKOMBIMU. penelenmbl, uHcekmuyuosl. CpecTBa TNYHON TUTHEHBI 1 KocMeTUKU. [IpaBuiia
6e30macHoil paboTHI C €AKMMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, CPEIACTBAMHU OBITOBOW XMMUU. XUMUS
U CEJIbCKOE X0351cTBO. MUHEpallbHbIE U OpraHuueckue ynoopenus. CpeacTBa 3alMThl pacTeHUN. XUMus u
sHepreTuka. [IpupoiHble HICTOUHUKH YIi1eBo10po10B. [IpupoaHblil ¥ NOMyTHBIM HEPTIHOM ra3pl, KX COCTaB U
ucnonb3oBanue. Coctas HepTH U ee nepepabotka. Hegrenpoaykrel. OxTanoBoe unciao 6eH3uHa. OxpaHa OK-
pyxaroleil cpenpl pu HedTenepepaboTKe U TPAHCIIOPTUPOBKE HEPTENPOIYKTOB. AbTEPHATUBHBIE HCTOUHHU-
KU 3Hepruu. Xumus B crpoutenbscTse. Llement. beton. [lon6op onTuManbHBIX CTPOUTENBHBIX MaTEPUAIOB B
MPAKTUYECKOHN JEATEIILHOCTH YeIOBeKa. XUMUS M SKOJIOTHs. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpesibl U
ero nocneacteus. Oxpana rupocgepbl, MOYBbL, aTMOC(EPHI, GIIOPHI U (payHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

YueOHO-MeToUYECKOE 0O0ecTieueHHe 00pa30BaTeILHOr0 MpoIecca:
Y4eOHHMK:
Xumus 10 kimace: YueOHUK a1t 0011e00pa3oBaTeIbHbIX Oprann3anuii:0a30Beiii yposeHs/ I.E.Pym3utuc O.T.
®denpaman -3-¢ u3ganue- M. [Ipocssmenue, 2017
MartepuajabHO-TeXHHYECKOE o0ecredeHne 00pa30BaTe/IbHOT0 MpoIecca:
MybTUMEAUIHBIA IPEKTOP; JTa00opaTopHOEe 000PYTOBAHUE U PEAKTUBBI.
Harnsausle mocoous;
Tabnuup! 10 XUMUHA

1.BonopoHas cBs3b.

2.CTpyKTypa MOJIEKYIbI OeKa.

3.beH3zou.
4.0THIeH.
5.MeraH.
6.ALICTHIICH.
7.9t1aH u OyTaH.
Konneknuu:
1. Bosokna
2. Jlen
3. MeTanibl ¥ CIIaBbI
4. Hedtp 1 npoayKThl €€ nepepaboTKu
5. Habop ynobpennit
6. OOpa3Lbl MeTauIOB
7. Tlnactmaccer
8. CtpouTtenbHbIe MaTEPHAIBI
9. TommuBo
10. Topd
11. Xmomok

12. epcth



PesynbTaThl 00y4eHHsI M OCBOCHUSI COACPKAHUA Kypca XMMHHU

B pesyabTare n3yuenusi yueOHOro npeamera «XuMus» Ha ypoBHe CpeHero o0mero oopa3oBaHus:
BbinmyckHuk Ha 0230BOM YPOBHE HAYYMTCS:

—  pacKpbIBaTh Ha MPUMEPAX POJIb XUMUHU B (POPMHUPOBAHUN COBPEMEHHOW HAYYHOU KapTHHBI MUpPA U B
MIPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

—  JIEMOHCTPHUpOBATh HA IIPUMEPAX B3aUMOCBSI3b MEX/1y XUMHUEH U IPYTUMH €CTECTBEHHBIMHU HayKaMU;

—  pacKpbIBaTh Ha IIpUMepax MOJOKEHUs TEOPUU XUMHUecKoro ctpoenus A.M. bytieposa;

— moHMMaTh ¢usndeckuit cmuica [leproaumdeckoro 3akona J[.M. MenneneeBa U Ha ero OCHOBE OOBSCHATH
3aBHCHUMOCTh CBOICTB XMMHUYECKUX DJIEMEHTOB M OOpPa30BaHHBIX MMHU BEUIECTB OT AJIEKTPOHHOIO CTPOEHUS
aTOMOB;

—  OOBSCHATH MPUYMHBI MHOTO0Opa3Wsi BEIIESCTB HA OCHOBE OOMIMX MpEICTaBICHH 00 WX COCTaBe U
CTPOEHUU;

—  IPUMEHSATHh IPaBUJIA CUCTEMATHYECKONM MEKIyHapOJIHON HOMEHKIATYphl KaK CPEACTBA Pa3IMYEHUs U
UICHTU(PHUKAIIUHI BEIIECTB MO0 UX COCTaBYy U CTPOCHHUIO;

—  COCTaBISTh MOJICKYJSPHbIE M CTPYKTYpHBbIE (OPMYJIBI OpPraHWYECKMX BELIECTB KaK HOCHTENeH
uH(pOpMallUM O CTPOCHHHM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K OMNpEICIEHHOMY Kiaccy
COCIMHEHHH;

—  XapakTepu30BaThb OPraHMYECKHE BELIECTBA IO COCTaBy, CTPOCHHUIO M CBOMCTBAM, YCTAHABJIMBAThb
[IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y JaHHBIMU XapaKTEPUCTHUKaMH BEILIECTBA;

— [PUBOJUTH MPUMEPbl XUMUYECKHUX PEaKLUMW, PACKPBIBAIOIIMX XapaKTEPHbIE CBONCTBA TUIIMYHBIX
MPEJCTaBUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C MLEIbI0 WX HWACHTH(PHKAIMKA W OOBSICHEHHS 00jacTu
MIPUMEHEHUS;

—  IPOrHO3MPOBAThb BO3MOYKHOCTb IPOTEKAHMS XUMHUYECKMX pEakuil Ha OCHOBE 3HAHWM O TUHax
XUMHUYECKOH CBSI3M B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;

—  HUCIOJIB30BaTh 3HAHUSA O COCTaBe, CTPOEHUM U XMMHUYECKHUX CBOMCTBAX BELIECTB /Il OE3011aCHOIO
MIPUMEHEHHUSI B IPAKTUYECKOU €SI TEIbHOCTH;

—  TIPUBOJUTH NPUMEPHI NPAKTUYECKOTO MCIOIB30BAHUS MPOJYKTOB MEpepadOTKH HEPTH U MPHUPOTHOTO
ras3a, BBICOKOMOJIEKYJISIPHBIX COSUHEHHI (TOMUATHIICHA, CHHTETUYECKOT0 KayuyKa, alleTaTHOTO BOJIOKHA);

— IPOBOAMTH ONBITHI IO PACMO3HABAHUIO OPraHMYECKUX BEIIECTB: IJIMIEPUHA, YKCYCHOM KHCIIOTHI,
HEMpeeNbHBIX KUPOB, TIIIOKO3bI, KpaxMana, OEJIKOB — B COCTAaBE MHILIEBHIX MPOAYKTOB M KOCMETHUYECKUX
CpPEICTB;

—  BJAJETh MpaBHJIAaMHU U MpueMaMH 0e30macHoi paboThl ¢ XUMHUYECKUMH BEIIECTBAMHU U JIaOOPaTOPHBIM
o0opyI0BaHUEM;

—  YCTaHaBIIMBATh 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peaklMh M CMEUIEHUS XUMHYECKOTO PaBHOBECHUS
OT pa3IMUHBIX (PAKTOPOB C LIEJBI0 ONPEAEIECHNS ONTUMAIBHBIX YCIOBUM MPOTEKAHUSI XUMHUYECKHUX MPOLIECCOB;

—  NPUBOJUTH MPUMEPHI TUAPOJIN3A COJIEH B IOBCETHEBHOM KU3HU YETIOBEKA;

—  TIPUBOJIUTH MPHUMEPHI OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUi B MPHUPOJE, MPOU3BOJCTBEHHBIX
Mpoleccax U KU3HEAESITEIbHOCTH OPTraHU3MOB;

—  TMPUBOJUTH MPUMEPHl XUMUUYECKUX PEAKIIUN, PACKPHIBAIOIINX OOIIHME XUMUYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — METAJJIOB U HEMETAJIOB;

—  TIPOBOAMTH PacyeThl Ha HAXOXKJEHUE MOJIEKYISIPHON (DOpPMYIIbI yTaeBo10poa Mo IPOAYKTaM CrOpaHus
U 110 €r0 OTHOCUTEIBHOM MIIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B €0 COCTaB;

— BJAJAETh MpaBWIaMU 0€30MacHOro OOpalleHHs C €IKUMHU, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMU,
CpeacTBaMH OBITOBON XUMUU;

—  OCYIIECTBIISITh MOMCK XMMHUYECKOH MHGOpMalMu MO Ha3BaHUSAM, HACHTH(UKATOpaM, CTPYKTYPHBIM
¢dbopmyaM BeIIECTB;

— KPUTHYECKH OLEHUBAaTh U HUHTEPIPETHPOBATh XHUMHUYECKYI0 HMHGOpPMAIUIO, COJEpKallylocs B
COOOIIIEHUSX CPeCTB MaccoBoil nHpopmanmu, pecypcax VHTepHETa, HAYYHO-TIOMYISPHBIX CTAThAX C TOYKHU
3peHUsl eCTeCTBEHHO-HAy4YHON KOPPEKTHOCTH B LIEJSX BBISBICHHS OMIMOOUYHBIX CYXACHUH U (OpPMUpPOBAHUS
COOCTBEHHOM MO3UIINH;

—  TOPEICTaBJIATh MyTH PELIeHUs rI00aNbHBIX MPOOJIEM, CTOSIINUX Mepes YeTOBEYECTBOM: SKOJIOTHUYECKUX,
SHEPTETHYECKUX, CHIPHEBBIX, U POJIb XUMUHU B PEUICHUH 3TUX MPOOIEM.



BbinyckHuK Ha 6230BOM YPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHTbCS:

—  WUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJIEHHWE M JBOJIOLMIO OPraHMYECKOM XHMHUU KaK HaykKd Ha
Pa3IMYHBIX UCTOPUYECKUX ITAIAX €€ Pa3BUTHUS;

—  HCTOJB30BaTh METOJbI HAYYHOT'O TTO3HAHMS MPHU BHITIOJHEHUH MTPOCKTOB M YI€OHO-MCCIIEIOBATEILCKIX
3aJ1a4 10 U3y4EHUIO CBOICTB, CIIOCOOOB MOTYYCHHS H PACIIO3HABAHMS OPTaHUYECKHX BEIICCTB;

—  OOBSCHATH TIPUPOAY U CIOCOOBI 00pa3oBaHUS XWUMHUYECKOW CBSI3U: KOBAJICHTHOH (TOJSPHOM,
HETOJISIPHOM), MOHHOM, METaJUIMYEeCKOM, BOJOPOAHOM — C IEJNbIO OMNPEACICHUS XUMHUYECKOW aKTUBHOCTH
BCIIIECTB;

—  yCTaHaBIWBAaTh TEHETHUYECKYIO CBs3b MEXAY KJIacCaMH OPTaHMYECKHUX BEIIECTB JJisi OOOCHOBaHUS
MPUHIIMIHAIBHOW BO3MOYKHOCTH MOJYYCHUSI OPraHUYECKUX COCIMHEHNI 3aJaHHOI0 COCTaBa U CTPOECHUSI;

—  yCTaHaBIWBATh B3aMMOCBS3U MEXIy (GakTaMd M TEOpHUel, MPUYMHOW W CIICJCTBHEM ITIpU aHAIU3e
MPOOJIEMHBIX CUTYaIluii 1 000CHOBAHUY NMPUHUMAEMBIX PEIIEHU Ha OCHOBE XUMHYECKUX 3HAHUH.

Kpurepun onieHuBaHus N0 XUMUH

Hapsiny ¢ TpanuoHHbIMU (pOpMaMy OLIEHUBAHHS METANpPeIMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaToOB Ha YPOB-
HE CpeJHero o01Iero 00pa3oBaHusl YHUBEPCAIbHBIE YICOHbIC IEHCTBUS OIICHUBAIOTCS B pAMKaX CIECIIHAILHO
OpPTaHU30BaHHBIX 00Pa30BaTEIBLHON OpTaHU3aIel MOJCIBHBIX CUTYaAIUi, OTPAKAIOIINX CieuUKy Oy ymiei
poeCCHOHATFHON M COLMATBHOM KU3HU MOAPOCTKA (HApUMED, 3allIUTa PEATM30BAaHHOTO MPOEKTA, Mpe/I-
CTaBJICHHE y4eOHO-UCCIIE0BATEIBCKON paOOTHI).

IIpumepHbIii epeyeHb Y4eOHBIX, MPAKTHYECKHX, IPOEKTHBIX U HCCJIE0BATEIHLCKUX PadoT

JKO0JI0rHYeCKHEe P0dIeMbl COBPEMEHHOCTH

Hccnenoanue copepkaHusi XJIOPUI-HOHOB B TPoOax CHera.

Ananu3 npod MUTHEBOI U BOAOIIPOBOAHON BOJIBI, @ TAKXKE BOJIbI U3 MPUPOAHBIX UCTOUHUKOB.
Onpenenenre pacTBOPEHHOI0 KUCIOpO/ia B BOJIEe IO MeToly Bunkiepa.

I/I3yquHe BJIMAHHA ITPOTHUBOTOJIOJICAHBIX PEATr€HTOB, KUCJIIOTHOCTH CPECAbLI HA POCT paCTeHHﬁ.

N3yuenune noBeaeHus: MpOCTEUIINX 0T MUKPOCKOIIOM B 3aBUCMMOCTH OT XUMHUYECKOI'O COCTaBa BOJHOM cpe-
IBL.

B3auMocBsI3b COCTOSIHUSI OKPY:KaloOLleil cpelbl M 310POBbS YeJI0BeKa

[TpoexTHpoBaHNUE PACTHTEIBHBIX COOOIIECTB IS TIOBBIIICHUS Ka4eCTBAa TEPPUTOPHUH.

DeKTpOMarHuTHOE U3JIy4eHHe IpHu paboTe ObITOBBIX MPUOOPOB, CPAaBHEHHUE €T0 ¢ u3ydyeHuem Boausu JIOIL.
M3MepeHune ecTeCTBEHHOT0 paualliOHHOTO ()OHA OBITOBBIM 103UMETPOM.

O1eHKa OMAaCHOCTH PaJAMOAKTUBHBIX U3TY4EHUH (C UCIIOJIb30BaHUEM PA3JIMYHBIX HHPOPMALMOHHBIX PECYPCOB).
Onenka 3¢ (eKTUBHOCTH CPEACTB [T CHIKEHUS BO3JICHCTBHS HETaTUBHOTO BIUSHUS (DAKTOPOB CpE/IbI.
CoBpeMeHHbIEe METO/IbI MO/IeP:KAHUS YCTOHYMBOCTH ArPOLIEHO30B U JIECHBIX MACCHBOB

Onenka 3¢ GeKTUBHOCTH MPETapaToB, CTUMYJIUPYIONINX POCT PACTECHHA.

N3ydeHnue BIUSHUS MUKPOOHBIX MpPENapaToB Ha pOCT PaCTEHUH.

CpaBHeHHE QHIBTPAIIMOHHBIX TOTEHIIAIOB Pa3HBIX THUIIOB MOYB.

Pa3pa0OoTka onTHMaNbHBIX THAPOTIOHHBIX CMECEH JIJIs1 BEPTHUKAILHOTO 03€JICHEHHUSI.

[TpoexTrpoBaHKEe MAPKOBBIX TEPPUTOPUI, TA30HOB, JIECOMOJIOC C TOUYKU 3PEHUS YCTOWYMBOCTH.

I/I3y‘-ICHI/IG B3aHMOCBSI3¢H B HCKYCCTBCHHOﬁ OKOCUCTEMC — aKBAPUYME U COCTABJICHUC LIeIIei MUTaHus.



IIpo0dJiema nepepadoTKN 0TX010B

HccnenoBanue MaTepraioB ¢ TOUYKH 3pEHUS OMOpa3IaraeMoCTHy.

CpaBHeHHE CKOPOCTHU TIepepaboTKU Pa3HBIX THIIOB OPTrAaHMYECKUX OTXOJOB B X0J1¢ BEPMHUKOMITOCTHPOBAHUSI.
Pazpabotka mpoekra pa3aenbHoro coopa Mmycopa.

Pa3paboTtka nndopmanmoHHOro MaTepuana, 000CHOBBIBAIOIIETO MPUPOIOCO0Opa3HOE NOTPeOICHHE.
310poBbe

CoBpemeHHbIe MeIMIIHHCKHE TEXHOJIOTHH

Bnusiaue ¢pusndeckoil Harpy3Kku Ha (PU3HOJIOTMYECKUE IT0KA3aTeNId COCTOSHUS OpraHu3Ma 4yejaoBeka (Iysbe,
CHCTOJINYECKOE U JUACTOIMUECKOE AABICHHE), U3YYEHUE CKOPOCTH BOCCTAHOBIICHHS (PU3HOIOTUYECKHX TTOKA-
3aTenei nocie GU3NIECKUX Harpys3ox.

H3MeHeHne )XU3HEHHON €MKOCTH JISTKUX B 3aBUCHUMOCTH OT BO3pacTa, OT TPCHUPOBAHHOCTHU OpPraHu3Ma.
CpaBHHTCHBHBIﬁ AHAJIN3 MMPOABJICHUA 1TaTOJIOTMHU HA OCHOBC O6p213].[OB PCHTICHOBCKUX CHUMKOB.

CpaBuenue 3(h(heKTHBHOCTH NEHCTBHSI aHTHOMOTUKOB Ha OAKTEPHAIIbHBIC KYJIBTYPHI; TIOMCK Pa3IMYMiil B BEIpa-
YKEHHOCTH JIEUCTBUS OPUTMHAJIBHBIX IIPENAPATOB U JPKEHEPHUKOB.

W3Bneuenue nHpopmManuy U3 HHCTPYKLUUN IO IPUMEHEHUIO JIEKAPCTB.

WuTepnperanus pe3ynbTaToB 00MIEro aHATN3a KPOBU H MOYH.

Nudexnuonnbie 3a00/1eBaHUsl U MX NPOPUIAKTHKA

HccnenoBanmne coctaBa MUKPOOPTaHU3MOB B BO3/AyX€ IMOMEIIEHUN 00pa30BaTebHOM OpraHu3aluu.
BnusiHne pacTUTENbHBIX SKCTPAKTOB HA POCT MUKPOOPTaHU3MOB.

Bnusinue pexumon CBU-00paboTku Ha COXpaHEHUE KU3HECTIOCOOHOCTH MUKPOOPTaHU3MOB.

Bnusuue Ppa3JINYHBIX KOHI_ICHTpaI_II/Iﬁ MOBCPXHOCTHO-AKTUBHBIX BCUICCTB Ha JKU3HECTIOCOOHOCTD MUKpOOpra-
HU3MOB.

CpaBuenue 3(pPpeKTHBHOCTH OAKTEPULIMIHBIX MPENAPATOB B PA3TUYHBIX KOHIIEHTPALIUSX.
Cormonoru4eckoe UCClIeJOBaHUE UCIIOJIb30BaHUS HACEIEHHEM Mep MPOMUIAKTUKY WH(EKITHIA.
Hayka o npaBu/JibHOM NUTAHUH

HccnenoBanue mponoproHaIbHOCTH COOCTBEHHOTO pallioHa MUTaHUs, IPOBEPKa COOTBETCTBUS MACCHI Tella
BO3PAaCTHON HOPME.

ColroI0rHYecKoe UCCIIeIOBAHNE MUTATEIBHBIX MPUBBIYEK B 3aBUCUMOCTH OT T10J1a, BO3PACcTa, COIMAIBLHOTO
OKPY>KEHUS.

Pa3pa60TKa CGaJIaHCI/IPOBaHHOFO MCHIO JJI pa3HbIX I'PYIIIT HACCIICHUS.

HccnenoBanue SHEPreTHIECKOTO MOTEHIIHAIA Pa3HbIX MPOIYKTOB, COOTHECEHHE HH(DOPMAITUH ¢ HAAITUCSIMH Ha
TOBape.

I/ICCHGHOBaHHe c021ep>1<aH1/I${ BUTAMHWHOB B HpOHYKTaX IIUTAHU.
HccnenoBanue copepkaHusi HUITPATOB B MIPOYKTAaX MUTAHMUSL.
OcCHOBBI OHOTEXHOJIOTHHU

HccnenoBanue KUCIOMOJIOYHOM MPOIYKIIMK Ha MIPEAMET COAEPKaHHsI MOJIOUHOKHCIIBIX OaKTepuil, cocTaBiie-
HUE 3aKBaCOK.



BnusiHue TemnepaTypsl Ha CKOPOCTb 3aKBalllMBaHUS MOJIOKA.
M3yuenne nepokCuIa3Hoi aKTUBHOCTH B Pa3IMUHBIX 00pa3Iax pacTUTEIbHbBIX TKAaHEH.
HccnenoBanue BIMSHUS TEMIIEPATyphl HA MPOLIECC COPAKUBAHUS CaxXapoB IPOACKAMHU.

Binsaue npenapaToB T'yMUHOBBIX KHMCJIOT HAa POCT PaCTCHUM.






