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IMosicHUuTeEbHASA 3aNIMCKA

[IporpaMma o XuMHUU Ha ypOBHE CPEAHET0 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
TpeOOBaHU K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBbI CPETHET0 00IIEro
obpazoanusi, npeactaBieHHbIX B DI'OC COO, ¢ yuérom Konneniuu npenoaBanus y4eOHOTO
npeaMera «XuMHs» B 00pa3zoBaTeIbHBIX opranu3anusax Poccuiickoit denepariy, peatn3yonmx
OCHOBHbIE 00pa3oBaTeNIbHbIE MPOTPAMMBI, U OCHOBHBIX IOJIOKEHUH (denepanbHOl paboueit
porpamMMbl BOCTIUTAHHUS.

OcHOBY MOAXO0IOB K pa3pabOTKe MHpOrpaMMbl IO XHWMHHU, K OIpEIENICHUI0 00Ien
CTpaTeruy OOY4YCHHsI, BOCITUTAHMS U PA3BUTHUSL OOyUAIONIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEeNieH, CONEpXKaHMs, pPEe3yJIbTaTOB OOy4eHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB.

B cooTBeTcTBHY € JAHHBIMH MOJIOXKEHUSAMH IporpamMma 1o XuMuu (0a3oBblii ypOBEHb) Ha
YPOBHE CpeHero 001ero 0opa3oBaHus:

yCTaHABIIMBAET 00s3aTelibHOE (MHBAPUMAHTHOE) MPEIMETHOE COJIepKaHUE, OMPEIeIsIeT
KOJIMUECTBEHHBIC M KQUEeCTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaXKJIOM dTale U3y4deHHs MpeIMeTa,
MpeayCMaTpPUBAET MPUHIIMITBI CTPYKTYPUPOBAHUS COJIEPKAHUS U PACTIPEEIICHHS €ro 110 Kilaccam,
OCHOBHBIM pa3zJieyiaM U TeMaM Kypca;

naéT TPUMEpPHOE pacrpeieieHne YYeOHBIX YacoB II0 TEMATHYECKHM pa3Jienam,
PEKOMEHIyeT MPUMEPHYIO MOCIEA0BATEILHOCTh M3YYEHHUS OTAEIBHBIX TeM Kypca C Y4ETOM
MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOTO IpoIiecca, BO3PACTHBIX
ocobenHocteit ooyyaromuxesa 10—11 knaccos;

Ta€T METOAUYECKYI0 HWHTEPNpPETalMIoO LeJled M3Y4YeHHs MpeaMera Ha YpOBHE
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeIHEro oO0Iiero oOpa3oBaHMs, COIEpPIKATEIbHOMN
XapaKTEPUCTUKHU IJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
cpenHero oOmiero oOpa3oBaHus (JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), OCHOBHBIX
BUJIOB Y4eOHO-TTI03HABATEIbHONW JESTENIbHOCTH OOY4Yalollerocs MO OCBOCHHMIO COIEpHKaHUS
npenMeta. [1o Bcem Ha3BaHHBIM MO3UIUSAM B IPOTpaMMe MO XMMHHU COOJII0/IeHa TPEEMCTBEHHOCTh
¢ ¢enepanpHON pabodeid MporpaMMoil OCHOBHOTO 0OOIIero oOpa3oBaHus 1mo xumuu (mis 8—9
KJIaCCOB 00pa30BaTENbHBIX OpraHu3alnii, 0a30BbIil YpOBEHB).

[Iporpamma 10 XUMHH SBJISIETCSI OPUEHTHUPOM [IJIsi COCTaBIICHUSI pabOUUX MPOrPaMM,
aBTOPBI KOTOPBIX MOT'YT IIPEIJIOKUTh CBOM MOAXO0/1 K CTPYKTYPUPOBAHUIO U MOCIEA0BATEIbHOCTH
U3Yy4YEHHUs y4yeOHOIro marepuana, a Takke CBOE BUICHHE OTHOCHUTEIbHO BO3MOXXHOCTH BbIOOpa
BapHAaTUBHOW COCTAaBJISIONICH COJEp)KaHUs TpeaMeTa JOIMOJHUTENBHO K 00sS3aTelbHON
(MVHBapUaHTHOMN) YaCTH €ro COAEpIKaHMUSL.

Xumuyeckoe oOpa3oBaHHE, [OJIydaeMO€ BBITYCKHHUKaMU  0O0IIeo0pa3oBaTeIbHON
OpraHU3aIiH, SBISETCA HEOTHEMJIEMON YacThl0 UX OOPa30BAaHHOCTH M CIYXKHUT 3aBEpIIAIONIUM
ATAOM peaau3alliid Ha COOTBETCTBYIOIEM 0a30BOM YPOBHE KIIFOUEBBIX HEHHOCTEH, MPUCYIIUX
LEJIOCTHOW cHUcTeMe XMMHMUYecKOoro oOpa3oBaHus. KirodeBble LIEHHOCTH KacaroTcsl MO3HAHHS
3aKOHOB TPHUPOIBI, (HOPMUPOBAHHSI MHUPOBO33PEHHsS] U OOIIEH KyIbTYphl YENOBEKa, a TaKKe
HKOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U MPHUPOAHON cpele.
Peanusyercs xumudeckoe oOpa3oBaHHME OOy4alOIIMXCS HA YpPOBHE CpPEIHEro OOIero
o0pa3oBaHUs CpeCTBAMU y4EOHOTo mpeamera «XUMHUs», CoAepKaHUe U MOCTPOEHUE KOTOPOTO
ompesieNieHbl B MPOrpaMMe MO XUMHH C Y4€TOM cCrenu(UKH HayKu XUMUHU, €€ 3HAueHUs B
MO3HAHUM TIPUPOJBI M B MAaTEPUAIBHON KU3HU OOIIECTBA, a TAKXKE C y4E€TOM OOMIMX IIeNeH U
NPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro OOIIero
obpazoBanus B Poccuiickoii deneparmm.

[Tpu popmupoBaHuM copeprkaHus mpeaMeTa « XUMUs» YUTEHBI CIEIYIONINE TTO0KEHHUS O
crienirike U 3HAYEHUU HAYKU XUMUH.

XUMHUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HaYK UTPAET 0COOYIO POJIb B CO3IaHUU HOBOM
0a3pl MaTEepUATBLHOM KYJIbTYphl, BHOCUT CBOM BKJIaJ B (POPMUPOBAHKE PALIMOHATIBHOIO HAyYHOTO
MBIIUICHHSI, B CO3JaHME IEJIOCTHOTO TMPEICTaBICHHUS 00 OKPYXAIOIIeM MHpE KaK O €IUHCTBE



IOPUPOJBI M YelloBeKa, KOTOpoe GOpMHUPYETCS B XUMHHM HAa OCHOBE NMOHUMAaHHsI BEIIECTBEHHOTO
COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3M MEXAY CTPOCHHEM BEILECTB, HX
CBOWCTBAaMH U BO3MOXXHBIMH 00JIaCTSMHU PUMEHEHUSI.

CoBpeMeHHas XMMHUsSI KaK HayKa CO3UJAaTelIbHAs, HayKa BBICOKMX TEXHOJIOIMI HalpaBJieHa
Ha pelIeHHe TII00aJbHBIX NPOOJIEeM YCTOHYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOI,
SHEpPreTU4ecKoi, MNUIIEBOM, 3KOJIOrMYecKod O€30MacCHOCTH U OXpaHbl 310poBbs. TecHO
B3aMMOJEMCTBYSl C JIPYrUMHU €CTECTBEHHBIMU HayKaMM, XMMHS CTaja HEOTHEMJIEMOH 4YacThIO
MHUPOBOH KYJbTYpbl, HEOOXOJUMBIM YCIIOBHEM YCIIEIIHOTO TPyAa W >KM3HM KaXJO0Tro 4JeHa
oOiecTBa.

B coorBercTBUM ¢ OOIIMMM LENSAMU M IPUHLMIIAMU CpeIHEro oouiero oOpa3oBaHUsS
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO IMOATOTOBKY OOYyYaroIUMXcs, HEOOXOAUMYIO MM JJIs
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOI'O BKJIIOYEHMS B JKU3Hb COLIMYMA,
IPOI0JDKEHHs 00pa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBngomuMy  npeamera «XUMHs» SBISIFOTCS 0a30Bble Kypchbl — «Opranuueckas
xuMus» 1 «OO011as 1 HeopraHuyeckast XuMUs», OCHOBHBIM KOMIIOHEHTOM COJI€PKaHUsSI KOTOPBIX
ABJIIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMA 3HAHUM 110 HEOPraHWYECKOW XUMUH (C BKIIOUEHUEM
3HAHUH U3 001Iel XUMHH) U OpraHuyecKoi XuMuu. @OpMHUPOBaHUE JAHHOW CUCTEMbI 3HAaHUM NpU
M3YYEHUHU IpeaMeTa o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEIO MHOT000pa3Hsl BELLECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa comepxanus KypcoB — «Opranudeckasi XuMus» u «O01as 1 HeopraHudecKas
XUMHUSA» cHOopMUpOBaHA B IIPOrpaMMe 10 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K W3YYEHUIO
y4eOHOTO MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHWUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. B Kypce OpraHm4eckol XUMHM BeEILECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUYECKON TEOPUM CTPOEHHUS OPraHMYECKUX COEIUHEHUI, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX NPEICTABICHUNH O CTPOCHHM BEILECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB JO
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX cOeIMHEHMH. B Kypce opraHMueckoill XMMHUHU IOIy4YaroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHUs MEepBOHAYaJIbHBIE
NpPECTaBICHNUS O XUMUYECKOM CBS3M, KIaCCU(PHUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

B mpenmere «Xumus» 06a30BOro YpoBHS pPacCMaTpUBAETCs H3YYEHHBIH Ha YpOBHE
OCHOBHOTO 0011ero o0pa3oBaHUsl TEOPETHUECKUM MaTepuan M (aKTOJIOIMYECKHUE CBEIEHUS O
BEIIECTBAaX W XMMHYECKOM peakinuu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHuueckas
XUMUS» 00y4aromMMcs MPeJoCTaBIsSeTCs] BO3MOXKHOCTh OCO3HATh 3HAU€HUE NEPUOAMYECKOTO
3aKOHA C OOLIETEOPETHYECKUX M METOJOJOTHUECKUX MO3ULUH, TIy0ke MOHATh UCTOPUYECKOE
n3MeHeHue QYHKIHMM 3TOTO 3aK0Ha — OT 00001Iaro1Iel 10 00BSICHSIOMIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHUM 0 BaXHEHMIIMX BELIECTBAaX, UX COCTABE, CTPOCHHUH, CBOWCTBAX U
MPUMEHEHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
pononHsercda B Kypcax 10 m 11 KiaccoB dleMEHTaMHM COAEpP)KAHUS, HMEIOIHUMHU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHHUMAaHMIO
B3aMMOCBSA3M XMMHHU C JPYITMMHM HAayKaMH, pPacKpblBalOT €€ poJib B II03HABATEIBHOM M
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHUS K IMpoIeccy
TBOpPYECTBA B 00JIACTH TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSA B OOIIECTBEHHO W JINYHOCTHO 3HAUMMBIX MpoOjemMax, CBA3aHHBIX C XHMUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX U AKCIEPUMEHTAIbHBIX UCCIIE0BaTeIbCKUX 3aa4d. CoaepxaHue y4eOHOTo
npeaMmera «XHMHUS» JTAHHOTO YPOBHS M3YYEHHS OpPUEHTHPOBAHO Ha (HOpPMUpPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUS QHIOCO(DCKUX HAEH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHN4YeCKOr0 MHpa, 00yCIOBICHHOCTh CBOMCTB
BEUIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHUH IIyTEM 3KCIIEPUMEHTA
U pELICHHUS NPOTUBOPEUHMH MEXKIy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,



OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKUX MpoOJIeM, a Takxke MpobdieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUAIOB.

B mutane pemeHus 3amad BOCIUTAHMSA, PA3BUTUS M COLMAIM3ALUHN OOYYaIOIIMXCS
INPUHSTBIE MPOTPpaMMON MO XUMHH TOAXOABI K OINPEAENCHUIO COJAEPXKaHUS M TMOCTPOSHUS
npeaMera IMperycMaTpuBalOT (OpPMHUPOBAaHUE Yy OOYYAIOIIUXCS YHHBEPCAIBHBIX Y4EOHBIX
neicTBUil, uMeroumx 0a30BO€ 3HAUEHUE JUISl PA3IUYHBIX BHJIOB JEATEIBHOCTH: pPEIIEeHUs
po0JieM, OKCKa, aHaIM3a U 00pabOTKK MHPOPMAITIH, HEOOXOTUMBIX JIJIsl IPUOOPETCHHMSI OTIBITA
MPAKTUYECKON M HUCCIEeI0BATEIbCKON JIEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMUHU Kak Ha ypOBHE OCHOBHOT'O 001Iero 00pa3oBaHusl Tak U
Ha YpOBHE CPEAHEro 0011ero oopa3oBaHus, IPH ONPEIECIICHUH CONEPKATEILHON XapaKTePUCTUKU
Hene W3ydeHHs IpelMeTa HampaBiIeHHEM IEePBOCTENIEHHONM 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércst  (GOPMHPOBAHHME OCHOB XHMHMYECKOW HAyKM Kak o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUIECKOMN JIeATEIHbHOCTH YeNIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMsI TaKOM MOJAXOJ K ONpPENEICHUIO Lesied U3yueHus
IpeIMeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

['maBHBIME TEMAMH U3Yy4YCHHS TpeaMeTa «XUMHs» Ha YpPOBHE CpeaHEro o0IIero
o0Opa3oBaHus Ha 0A30BOM YPOBHE SIBIISIOTCS:

(GbOpMHUpOBaHHE CHCTEMBl XHMHYCCKHX 3HAHMHA Kak BaKHEWINCH COCTaBISIOMIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBIC MOHATHS,
(GyHIaMeHTaJIbHbIE 3aKOHbl U TEOPUU XUMHUHU, OCBOECHHUE SI3bIKa HAyKH, YCBOCHUE U ITIOHUMaHUE
CYILITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOPUEH
UX Pa3BUTHUS U CTAHOBJICHMUSI,;

(dbopMUpOBaHHE U PA3BUTHE IMPEICTABICHUI O HAYYHBIX METOJaX MO3HAHHs BEUIECTB U
XUMHUUYECKUX peaklUi, HEOOXOAUMBIX JJisi NMPUOOPETEHUS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BELIECTB U XUMUYECKUX SABJICHUM, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUYECKON U TOBCEIHEBHOMN
KU3HU;

pa3BUTHE YMEHHI U CIIOCOOOB JIEATENLHOCTH, CBSI3aHHBIX C HAOJIIO/IEHUEM U 00bSICHEHHEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUJI OE€30M1aCHOT0 OOpPAIEHHS C BELIECTBAMH.

CopnepxarenpHasl XapaKTEpUCTUKA LEJIEH U 3a/1a4 U3Y4YEHHs IIpeIMeTa B IPOrpaMMe 1o
XUMHUHM YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBHM C HOBBIMHM IPUOPUTETAMH B CHCTEME
cpeanero obrmiero oopa3oBanusi. CeroHs B NMpenoiaBaHu XUMHUU B OOJIbIIEH CTeNeHn OTAaéTCs
IPEIIOYTEeHUE MPAKTUUYECKON KOMIIOHEHTE COJIep)KaHHsd OO0y4YeHMs, OpPHUEHTHUPOBAaHHOM Ha
MOJTrOTOBKY BBITYCKHHMKA OOLIE00pa30BaTeIbHON OpraHu3alliy, BIAJACIOLIET0 He HabopoM
3HaHUM, a (PYHKIHMOHAJIBHON TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSMU aKTUBHOTO
MIOJIyYEHUS 3HAaHNN U IPUMEHEHUS UX B PEAIbHON KU3HU AJIS PEIIEHUS MPAKTUYECKUX 3a/1ay.

B oroii cBa3M npu u3ydeHuM ImpeaMera «XHMHS» JOMUHHPYIOIIEE 3HAYCHUE
nproOpeTaroT TaKKue LeNU U 3a/1a4H, Kak:

ajanrtanus oO0yYalIIMXCs K  YCIOBHMSIM JMHAMHUYHO  Pa3BUBAIOLIETOCS  MHDA,
(dopMHpOBaHHE HHTEIUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K c€amMo0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO T'PAMOTHBIX PpEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM,;

¢dbopMupoBaHHe y OOYyYaIOIIUXCSl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3TUYHBIX BHJIOB JESATEIBHOCTH: PELICHUs MpoOIeM,
MOWCKA, aHanmm3a W o00paboTku uHGOpPMAIMK, HEOOXOTUMBIX JUIsl TPUOOPETCHHS OIbITa
JEATEIIBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHUM XUMHH, a TAK)XKE AJI OLIEHKH C
MO3UIUI IKOJOTHYECKO 0€30MaCHOCTH XapaKTepa BIMSHHS BEIIECTB U XUMHUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
00yJaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHU B
COOTBETCTBUU C >KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE



TEXHOJIOTUH JIJIsl IOWCKA M aHalIn3a YUeOHOU U HayYyHO-TIOMYISIPHON WH(pOpMAIIMH XUMUYIECKOTO
COJIepKaHUS;

(hopMUpOBaHHE U Pa3BUTHE Y 00YJAIOIIMXCS ACCOIUATHBHOTO U IOTUYECKOT'O MBIITUICHUS,
HaOMIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUU XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOyYaroOnMXcsi YOESKIEHHOCTH B TYMAaHMCTHYECKOW HaIpaBICHHOCTH
XUMHH, €€ BaXHOW PpOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIOHAIBHOTO
MIPUPOJIOTIONB30BAHMS, TOTIOJHEHUS JHEPreTHYECKUX PECYPCOB W COXPAHCHHS IPUPOTHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC U CBOEMY 3JI0POBBIO,
a TaK)Xe MPUOOPETECHHS OIbITa MCIOIB30BAHMS MOJYUYCHHBIX 3HAHUHN MU TIPUHATHS TPAMOTHBIX
pEIICHUI B CUTYAlUSIX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

Ilenn u 3amaumn U3ydeHUs MpeAMETa «XHUMHs» MOJTYYHIH MOAPOOHYI0 METOIUYECKYIO
uHTEepnperanuio B pasneine «llmanupyembie pe3ynbTaTbl OCBOEHHUS MPOTPAMMBI MO XHUMHK,
TakuM 00pa3oM oOecredeHo YETKOE IMPEACTAaBICHUE O TOM, KaKhe 3HAHMUS M YMEHUS UMEIOT
MPsIMOE OTHOIICHHUE K Peal3allii KOHKPETHOM IIEIIH.

B yuebGHOM 1utaHe cpenHero oOmiero oopazoBaHusi mpeaMeT «XuMus» 6a30BOr0 ypOBHSA
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYyUYHbIE TTPEIMETHI».

OO0111ee 4ncI0 YacoB, PEKOMEHIOBAaHHBIX 7Sl U3ydeHus: XumMuu — 68 yacoB: B 10 kiacce —
34 gaca (1 gac B Henemo), B 11 kitacce — 34 yaca (1 gac B Heneto).

I'oma oOyuenwus KonnyecTBo yacoB B Komnuectso Bcero gacos 3a
HEAETIO y4eOHBIX Hellelb y4eOHBIN TOJ
10 kmacc 1 34 34
11 kyacc 1 34 34
Bcero yacos o npeamery 68

[Tpu peanuzaruu paboyeit mporpaMmbl UCTIOTB3YIOTCS CIEAYIOIINE YUSOHUKU U yueOHbIE
mocoous:

IInanupyemMble pe3yJbTaThl H3y4eHHS YU4eOHOr0 npeaMera « XUMHUS»

B cOOTBETCTBUM C CHUCTEMHO-AECATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MPEAMETa «XUMUS» Ha YPOBHE CPETHETO 00111ero 00pa30BaHuUs BbIAEIEHBI
CIIENYIOLINE COCTABIAIOLINE:

O0CO3HaHUE 00YJArONTUMHUCS POCCHUICKON TPaKIAHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMuMe MOTHBALIUU K 00YYEHHIO;

LeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINNA Oa30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIuxcs PyKOBOJCTBOBATbCS B CBOEH JIEATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMM, IPUCYIIHMH IEJIOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIM4ue TPaBOCO3HAHMS SKOJOTUYECKOW KYIbTYpbl M CIIOCOOHOCTHU CTaBUTh LEJIU U
CTPOUTH KU3HEHHBIC IIJIAHBI.

JINYHOCTHBIE Pe3yJIbTAThI OCBOCHHUA INpeaMmeTa «XUMHUS» JOCTUTAIOTCS B E€IUHCTBE
yuyeOHOIl M BOCIUTATEIbHOM JIEATEIILHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COIIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U NPaBUJIAMH TIOBEICHUS,



CIOCOOCTBYIONIMMHE TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00Y4aIOIINXCSl.

JIMYHOCTHBIE PE3yNIbTAThl OCBOCHUS MpeaMeTa « XUMUS» OTPaXKaroT cHOopMHUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MIPAKTUYECKON JIEATEIBHOCTH 00YUYaIOLIUXCS [0 peaTn3alii MPUHATHIX
B 00IIIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpax1aHCKOTO BOCITUTAHHSL:

OCO3HaHUs 00YUYAIOITUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKCHUS K
3aKOHY U MPaBOMOPSIKY;

MIPEJICTABJICHHUSI O COIMAIILHBIX HOPMAax W MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOU JIEATEIBHOCTH MPHU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apTYMEHTBI APYTUX
[IPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIHbHOCTH;

2) MaTpHOTHYECKOTO BOCIIUTAHHMS:

[IEHHOCTHOTO OTHOIICHHUS K HCTOPUYECKOMY U HAy4YHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUH;

YBKEHUS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTMIKCHUS HAyKH €CTh PE3YNbTAT JUIUTEIHHBIX HAOIIOIACHHMIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;

WHTEpeca W TIO3HABATCIBHBIX MOTHBOB B IIOJIYICHHHM U TIOCICAYIOIIEM aHAIN3e
uH(}OpPMALIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOU XUMHUH;

3) 1yXOBHO-HPABCTBCHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CUTYallUH, CBSI3aHHBIC C XHWMHUYCCKUMHU SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHUE U TMOCTYNKH CBOMX TOBAapHUIIEH C MO3ULIUN
HPABCTBCHHBIX M MTPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYIIKOB,;

4) GopMHUpPOBAHUS KYJIBTYPbI 3I0POBBSI:

MMOHMMAHUS I[EHHOCTEH 310pOBOro W 0€30MacHOro olpa3a >XKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmroieHnst TpaBmil O6e30macHOr0 OOpalIeHus] ¢ BEIIECTBAaMH B OBITY, IMOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIESTEIHHOCTH;

MOHWUMAHHUS IIEHHOCTH TPAaBWI WHIUBUIYATHbHOTO W KOJUIGKTHBHOTO O€30IacHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN W HENPHITHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOTO BOCITUTAHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW JESTEIbHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUAX JACATCILHOCTH,

YCTAaHOBKM HAa AaKTHBHOE YYacTHE€ B pPEHICHUH MPAKTUYECKHX 3a7ad COIUATbHON
HAIPABJIEHHOCTH (B paMKax CBOETO KJjiacca, IKOJIBI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHUIO MPOEeCcCHil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOH eSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYAJILHOH TPAcKTOPUU OOpa30BaHUSA,
Oynyiieit mpodeccu M peann3anuu COOCTBEHHBIX YKHU3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) 3KOJOrMYECKOr0 BOCIIUTAHHMS:

HKOJIOTMUYECKH 11€1eCO00Pa3HOro OTHOLIEHHS K PUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;



MOHUMAaHMUSI TI100aJIBHOT0 XapakTepa KOJOTHUECKUX MPOOIeM, BIUSHUS SKOHOMHUECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpebl;

0CO3HaHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTH)KEHUI XUMHHU JJIs1 PELICHUST BOIIPOCOB
palMOHAIBHOIO IPUPOAOIOIB30BAHNUS;

AKTUBHOI'O HENPUATUS AECUCTBUN, NPUHOCIIINUX BpPEI OKpY’Karolled INpUPOIHOUN cperne,
YMEHUS IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTMYECKHE MOCIEICTBHS MpeapUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HaJIM4Us PA3BUTOrO JKOJOTMYECKOIO MBIIIICHUS], JKOJIOIMYECKON KyJIBTYphI, OIIBITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) UCHHOCTH HAYYHOTO ITO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTUKH;

MOHUMAaHMs CIEIU(PHUKN XUMHHA KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny IpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTH B 0CO0OHM 3HAYMMOCTH XUMHH JJISi COBPEMEHHOM NMBWIM3ALMU: B €&
IYMaHHCTUYECKON HAINpaBICHHOCTH W BaXXHOH pOJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHON
KYJBTYPBI, PEIICHUH TI00aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOI,
SHEpPreTUYecKoil, MUIIEeBOM U HKOJOTMYECKOM Oe30macHOCTH, B PA3BUTUHM MEAMLIUHBL,
00ecre4eHny yCIOBUM YCIIEHUIHOTO TPYAA U SKOJIOIMYEeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jeHa
00I111eCTBA;

€CTECTBEHHO-HAYyYHONM TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJOB II03HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSCHEHHUS SIBICHUN OKPYKAIOLIEro MHpa M HPOUCXOASIIMX B HEM H3MEHEHUH,
yMEeHUs Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCSI TAaHHBIX
C LIEJIBIO MOJIYYEHHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO MCII0JIb30BaTh XUMUYECKUE 3HAHUS JUIs peIIeHUs podiemM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpPECa K MO3HAHUIO U HCCIIEN0BATENBCKON JESITENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY IIOJIy4EHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3dMuHBIX cdepax npodeccuoHaIbHON
JeSITEIbHOCTH.

MeTtanpeaMeTHble pe3yJbTaTbl OCBOCHHSA Y4eOHOro mpeamera «XHMHsS» HAa YpPOBHE
cpemHero o0ero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIsI (OPMHMPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCA MEXIUCIHUILTHHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHaYYHbIE TOHATHSA, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienru(uKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMA, HAy4HbIM (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yHHUBEpcaJbHble  y4eOHble  JeiicTBUs  (TO3HABaTeIbHblE,  KOMMYHHKAaTHUBHBIE,
peryisTHBHbBIE), obecneunBarone (opMUpoBaHHE (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIOCOOHOCTh ~ OOYYAlOIIMXCSl  MCMOJb30BAaTh  OCBOEHHBIE  MEXIUCIHIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOU U
COLIMAJIbHOM IIPAKTHKE.

MeTtanpeaMeTHbIe Pe3y/abTaThbl OTPAXAIOT OBJIAJCHUE YHUBEPCAIbHBIMH Y4EOHBIMHU
II03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMHU.



OBnazieHre yHUBEpCaIbHBIMU y4eOHBIMU MTO3HABATEIBHBIMU JCHCTBUSMU:

1) 6a3oBbIe JJIOTHYECKUE JCHCTBUS:

CaMOCTOSITENILHO (POPMYNIMPOBAaTh M AKTyaIM3UpOBAaTh IMpOoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeAEATh LENU JEATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HMX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

HCIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBIIIEHUS — BBIICIATDH
XapakTepHble MPHU3HAKKM MOHATUM ¥ yCTaHAaBIMBaTb HUX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS U KPUTEPUHU IS KJIACCU(PUKALIMN BEILIECTB U XUMHUECKUX PEaKLIni;

yCTaHaBJIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBA3U MEKY U3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTBH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, 0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IIPUMEHSTH B MIPOLECCE MMO3HAHUS, UCTIONIb3YEMbIE B XUMUN CUMBOJUYECKHE (3HAKOBBIE)
MOJIeIH, TPe0OPa30BbIBATh MOEIbHBIE NPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATENIbHBIX U MPAKTHUECKUX 33124, IPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC ITPEJICTABJICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe UCCIIE0BATENBCKUE ICHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHUS BEILECTB M XUMUYECKUX PEAKIUi;

¢dbopMynMpoBaTh LEJM W 3a7ayd  MCCJIEIOBAHUSA, HCIOJIb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IMO3HAHHS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJI/IETh HaBBIKAMM CaMOCTOSITEJIbHOTO IIJIAHUPOBAaHUS U INPOBEACHUS YUECHHUUECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsSI HAOIIOAATh 332 XOJOM Ipollecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

NpUOOpeTaTh OMNBIT YYEHHUYECKOW HCCIeI0BaTeIbCKOW M MPOEKTHOM JAeATeNbHOCTH,
IPOSBIATh CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora c uabopmaruei:

OPUEHTUPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XMMHUYECKOTO COJEp)KaHUs, CIpaBOuYHble Mmocolus, pecypcsl HHTepHeTa),
aHaJTM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUA0B U (OPM NPEACTABICHUS, KPUHTUIECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

(GbopMyIHMpOBaTh 3ampochl M MPUMEHATH pazIMYHbIE METOJbl MPH TOUCKE U OoTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

pUOOPETaTh OMBIT MCIOIb30BaHU MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMAIbHYIO (hOpMY MpeAcTaBIeHus HHPOopMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJb30BaTh HAy4YHBI S3bIK B KauecTBE CpEACTBAa IpH paboTe C XUMHUYECKOH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIAHOCTH.

OBnazieHne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMH JICHCTBUSMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJ€ AUAora U/Uiu JUCKYCCUH,
BBICKa3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU TMPEIUIOKEHUS OTHOCHUTEIBHO BBIOJHEHHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C MPE3EHTALUEH Pe3ylbTaTOB MO3HABATENLHON NIEATENBHOCTH, MOTYUYECHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU  BBIIOJHEHUH XHMHUYECKOTO
IKCIEPUMEHTA, IPAKTUYECKOM pabOThl IO MCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHM TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

. OBnajieHre yHUBEPCAIbHBIMU PErYISTUBHBIMU JCHCTBUIMMU:

CaMOCTOSITEJIHO IJIAHUPOBATh M OCYLIECTBIISITH CBOIO ITO3HABATENIbHYIO AESTEIBHOCTD,
ompezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATh
npeJiaraéMplii aIrOPUTM JIE€UCTBUN IPU BBIIOJHEHUM YYEOHBIX M MCCIIEOBATEIbCKUX 3a7ad,
BBIOMpPATh Hanbosiee A(HEKTUBHBIN CIIOCOO UX PEIICHUS C YYETOM IOJYYCHHUSI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITENTbHOCTM HAa OCHOBE caMoOaHaiu3a |
CaMOOLIEHKH.

IIpenmerHble pe3yabTaThl OCBOSHUS MPOrpaMMBI CpelHEro o0iero oOpa3zoBaHUs IO
XUMUM Ha 0a30BOM ypOBHE OpPHEHTHpPOBaHbl Ha O00ECHEYEHHE IPEUMYLIECTBEHHO
o0mieo0pa3oBaTeIbHOM W OOMIEKYJIbTYpHOW MOATOTOBKM oOOydaromuxcs. OHU  BKIIOYAIOT
cnenuduyeckne st ydeOHOro mpeaMera «XUMUS» HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI
JNEHCTBUI TTO OCBOEHUIO, MHTEPIIPETAIMU U MPeoOpa30BaHUIO 3HAHHM, BUABI JEATEIBHOCTH IO
MOJyYCHUIO HOBOTO 3HAHWS M TMPHUMEHEHHWIO 3HAHUH B PA3JIMYHBIX YYEOHBIX U pPEATbHBIX
JKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMHUEH. B mporpaMme 1o XuMuu rpeIMeTHbIE pe3yIbTaThl
IIPEJICTaBJICHbI 10 TOJaM U3yUYeHHUS.

K konmy o0yyenus B 10 Kiacce mpeaMeTHble pe3yJbTaThbl OCBOCHHUSI Kypca
«Oprannyeckasi XMuMH» OTPAKAIOT:

c(OPMUPOBAHHOCTh TMPEACTABICHUM O XUMHYECKOH COCTAaBIISIIONICH ECTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XHMHUH B TO3HAHUM SIBICHWUH MPHUPOIBI, B (OPMHPOBAHUU
MBILIUIEHUS] U KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOM JUIs
pelIeHNs TPaKTUYECKHX 3a7a4 ¥ KOJOTHYeCKH 0OOCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJHOMN Cpene;

BJIa/ICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

OCHOBOIIOJIAraroIfe MOHATHS (XUMHYECKUN D3JIEMEHT, aTOM, 3JEKTPOHHas 000J0YKa
aToMa, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIbHOCTh, XMMHUYECKas CBA3b, CTPYKTYpHas
dopmyna (pa3BEpHyTas U COKpaIIEHHAs ), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, YTIIepOJHBIN
CKeJIeT, (YHKIMOHalbHAs TpYIIa, paauKal, H30MEpHsl, H30MEphbl, TOMOJOTHMYECKUH ps,
TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA M a30TCOIEPKALINE COCAUHEHMs, MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHHUS);

TEOPUHM M 3aKOHbI (TEOpHUsl CTPOEHUs opraHmyeckux BemecTB A.M. byrnepoBa, 3akoH
COXpaHEHHUsI MacChl BELIECTB);

3aKOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMUH;

MHUPOBO33PEHUYECKUE 3HAHMS, JIekKallhue B OCHOBE IIOHMMaHHA NPUYMHHOCTH U
CHUCTEMHOCTH XHWMHUYECKUX SIBJICHUH, (paKToIOrMUecKne CBEIEHUS O CBOMCTBaxX, COCTaBe,
MOJIyueHUU U 0e301IaCHOM HCIOIb30BAaHMHM BaXXHEHMIIMX OpPraHMYECKHUX BELIECTB B OBITY U
MPAaKTUYECKOH JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTH YMEHUH BBISBIISTH XapaKTepHbIC IPU3HAKA TIOHSATHH, yCTaHABINBATH
UX B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE ITOHIATHS IIPU OIMCAHUU COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JUISI COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) GOpMyJT OPraHUYEeCKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEaKIMH, U3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHUYECKHX BEIIECTB
JUTSL WJUTFOCTPALIUU MX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUI YCTaHABIMBAThH MPUHAICKHOCTh U3YUYECHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynie COeIuHEHUI
(yrmeBomopoapsl, KHCIOPOA M  a30TCOAEpXKAIUME COECIUHEHUS, BBICOKOMOJIEKYIISIPHBIE



COCIMHEHMS), JaBaTb UM Ha3BaHMs 1o cuctematuyeckod HomeHkiatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (ITHJICH, MPOIUJIEH,
alleTUICH, STHJICHIJMKONb, TIHLEPUH, (eHOd, (popManbIeruj, ameTanbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIJIOTa, OJIEMHOBAs KHUCIOTA, CTEAPUHOBAsI KHUCIOTA, TJIIOK03a, GPYyKTO3a,
KpaxmaJ, LeJUTI0103a, TJIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENATh BUIbl XMMHUYECKOW CBA3HM B OPraHMYECKUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHSI MPUMEHSATH IOJIOKEHUS TEOPUU CTPOCHHSI OPraHUYECKUX
BemecTB A.M. BytiepoBa i 00BsICHEHUSI 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCT, YMEHHMH XapaKTE€pPHU30BaTh COCTaB, CTPOCHHUE, (UBUYECKHE H
XMMUYECKHE CBOMCTBA TUIIMYHBIX IIPEICTABUTENECH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, alneTwieH, OyramueH-1,3, mermnOyramuen-1,3, OeHsod,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (EHON, aleTalbJIeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJI0j03a, aMHUHOYKCYCHAas KHCIOTa), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKUUU C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTEpPHU30BaThb HCTOYHUKU YIIIEBOJOPOJHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, Yroib), CIOCOOBI WX NEPEepadOTKH M TMPAKTUYECKOE IPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh yYMEHUU MPOBOJUTH BBIUUCICHHUS TI0 XUMHYCCKHM YPaBHCHHSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB I IIPOJYKTOB PEAKILIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOI 3HAaHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUSI, WCIOJIB3yeMbIX B XWMHUU TPU HM3YYCHUHM BEHICCTB W XHUMHUUYECKHX SIBJICHUUN
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKUE 3HAHUS JIJIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTb YMEHUN COOJI0/IaTh TIpaBUja MOJb30BAHMS XUMUUYECKON TTOCYJI0N U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUia OOpalleHus ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBHIMOJTHATH XUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BELIECTB MPH HarpeBaHUH, MOJyYEHHE 3TUICHA M U3Y4YEHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIII OPTAaHUYECKUX BEIIECTB, IEHATypaIlis OEKOB MpY HarpeBaHUU,
IIBETHBIE PEAKIINH OEJIKOB) B COOTBETCTBHH C NMPAaBUJIAMU TEXHUKHU 0€30MTaCHOCTH MPH 00paIlieHun
C BelIeCTBaMH U JaOOpaTOpHBIM OOOPYJOBAHHEM, MPEACTABIATH PE3YNbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucHu ypaBHEHHUH COOTBETCTBYIOIIMX pEAKIUil M (QOopMyIHpOBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKHU aHAIM3MPOBATh XMUMHUYECKYI0 HH(OpMAIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OpPMUPOBAHHOCTh YMEHHH CcOOMI0JaTh MpaBUiIa HKOJIOTMYECKH I1eJ1eCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH JEATETBHOCTH B LEISAX COXPAHEHUS CBOErO 37I0POBbS U
OKpYy’Karollled MPUPOIHOIN cpenbl, 0OCO3HABaTh OMACHOCTh BO3AECMCTBUS HA JKHUBBIE OPraHU3MBbI
ONpeeEHHBIX OPraHUYeCKUX BEIECTB, MoHUMas cMbica mnokazarens I[IJIK (mpepenbHo
JOTTYCTUMON KOHIIEHTPAIINH ), TOSCHATH Ha IPUMEpax CocoObl YMEHBIICHHSI U MPEA0TBPAIleHUs
UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UEJIOBEKA;

JUIs 00YYarOIIMXCSl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUM;

JUIS CIIETIBIX U CTA00BUISAIINX 00YYAIOIIMXCS: YMEHHE HCIIOIb30BaTh PeIbe(HO TOUSUHYIO
cucremy o0o3HaueHuit JI. bpaiins nist 3anucu Xxumuueckux Gopmy.

K xonny o0yuyenus B 11 kiiacce npeaMeTHbIe pe3y/ibTaThl 0CBOeHHs Kypca «O0mast
U HeOPraHMYecKasi XUMHS» OTPAKAIOT:



c(OPMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTaBIISIFOIICH E€CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XHUMHUHM B TO3HAHUM SIBICHUH NPUPOIbI, B (HOPMHPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW s
peLIeHHs] IPAKTUYECKHX 3a/1a4 U SKOJIOIMYECKH 000CHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3710POBBIO
U IIPUPOJHON Cpene;

BJIQICHAE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYACT:

OCHOBOIIOJIATAIOIIUE TOHATUS (XMMHUYECKUI 3JEMEHT, aToM, Hu3oTom, s-, P-, d-
JJIEKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYyJa, MOJb, MOJIAPHBI OO0BEM, BaJEHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJIEHMS, XHUMHUYECKasi CBs3b (KOBaJEHTHas, HOHHaf,
MEeTaJUIn4YecKas, BOAOPOAHAs), KPUCTAIIIMUECKas pelETKa, TUIII XUMHUUECKUX peakluii, pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, ANEKTPOJIUTUYECKAS JUcconuanus, OKHCJIUTENb,
BOCCTaHOBUTEIIb, CKOPOCTh XUMHUECKON PEaKLIMU, XUMUUYECKOE PaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPUS 3JIEKTPOJUTHYECKON IUCCOLMALINMU, NMEPUOJUYECKUA 3aKOH
J.W. MenneneeBa, 3aKOH COXpaHEHMs] MacChbl BELIECTB, 3aKOH COXPAHEHMs M IPEBpalLECHUs
SHEPruM NpPU XUMHUECKHX pPEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN $3BIK XHMHUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIME B OCHOBE IOHUMAaHWUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX SBICHHUH, (DaKTONOTHYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IOJIYYCHUU U
0€30I1aCHOM MCIIOJIb30BaHUM BAXKHEUIIMX HEOPraHWYECKHUX BELIECTB B OBITY M IPAKTUYECKOH
JIeSITEIIbHOCTH YEJI0OBEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHble IPU3HAKU OHATHH, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPHU ONHMCAHUU HEOPraHMYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIUKY JUISI COCTABIICHHS
dopMyn BelIeCTB M YypaBHEHHUH XUMHUECKUX peakUuil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTJCJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas M3BECTb, HETall€Has W3BECTb, NUThEBAs COAA, NMUPHUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPENENATh BAJICHTHOCTD U CTETIEHb OKUCIIEHHSI XUMUYECKUX
AJIEMEHTOB B COEIUHEHUX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHA,
MeTaJUIn4YecKas, BOJOPO/IHAs) B COCAMHEHUSX, TUM KPUCTAIMUECKOW PEETKHM KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAAJIEKHOCTh HEOPTaHUYECKUX BEILECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIeCTBa — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh ~ YMEHMH  pacKpblBaThb  CMBICI  HEPUOJUYECKOTO  3aKOHA
J.W. MenneneeBa W JE€MOHCTPUPOBAaTH €ro CHUCTEMATHU3UPYIOLIYI0, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

cOPMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JeMeHTOB |—4 mepuonoB llepnonnueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa, UCTONB3YS MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHNY, «IHEPTETHYCCKUE
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB M HX
coequHEHUN Mo mnepuoAaMm U rpynnam Ilepuonnyeckoil cHCTEMBl XUMHYECKHX 3JIEMEHTOB
JI.1. MeHneneena;

cOpPMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XMMHYECKHE
CBOMCTBAa HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKIATh CYIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJy HEOPraHMYeCKMMHU BeIeCTBaMU C [IOMOINBIO ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINI;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(PHUIMPOBATH XUMUYECKUE PEAKIMH 0 Pa3INYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromMx BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuu,
W3MEHEHUIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIMH, YIACTUIO KaTallu3aTopa);



c(OPMHPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHUS PEAKLUI pa3IMYHBIX TUIIOB, TIOJTHbIC
U COKpAaIlléHHbIE YPaBHEHUs PEAKLMH MOHHOIO OOMEHa, YUHUThIBAs YCIIOBHS, NIPU KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

Cc(OPMHUPOBAHHOCTh YMEHHUI IPOBOAUTH PEAKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HABaTb OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYLITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuMii HOCPEICTBOM COCTABIICHMSI IEKTPOHHOIO OajlaHca ITUX peaKLuii;

c(OPMHPOBAHHOCTH YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKul OT
pasin4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [arense);

C(OPMHUPOBAHHOCT, YMEHHMH XapaKTepU30BaTh XMMHMUYECKHE IIPOLIECCHI, JIEKAIIUE B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpobiieMax XMMUYECKOIro
IIPOU3BOICTBA;

C(OPMHPOBAHHOCT YMEHUH NPOBOAMTH BBIUUCIEHUS C HCHOJIb30BAaHHEM IOHSATUS
«MaccoBasi 0l BEILIECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Tra30B IMPU XMMHUYECKUX
peaKIMAX, Macchl BElleCTBA UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WIN
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekra peakuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MacChl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPIUN;

c(hOPMHUPOBAHHOCTh YMEHHUI COOJIOaTh MPaBUIIa MOJ30BAHUS XUMHUYECKOW MOCYA0N U
71a00paTOpPHBIM 000PYAOBAHUEM, A TAKXKE IIPaBUJIa OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh M BBINOJIHATH XUMHYECKUH SKCIIEPUMEHT
(paznoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpPeJibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATBLHOIO MHIMKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJOPHUI-aHUOHBI, HA KaTUOH aMMOHMS, pelIeHUe HKCIEPUMEHTAIbHBIX
3ama4y no temaM «Mertamwel» U «Hemeramisl») B COOTBETCTBHUM C IPaBWJIAMU TEXHUKU
0€30I1acCHOCTH MPH 0OpaIlleHUH C BELIECTBaMU U JIAOOPaTOPHBIM 000PYI0BAHUEM, NTPE/ICTABIISATH
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAJIW3MPOBATh XUMHUYECKYIO HH(OpPMAIUIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeJICTBA MACCOBOM KOMMYHMKalUU, IHTepHET U Apyrux);

c(OPMUPOBAHHOCTh YMEHHM COOMI0aTh MpaBWiIa 3KOJOTUYECKH 11€JIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH MEATETBHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs U
OKPY’KaroIlled MPUPOJHON CpeJlibl, 0OCO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIC OPraHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YelIOBEKa;

Ui 00yYaroImuXcs ¢ OrpaHUMYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE NMPHUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHMUIA;

JUISL CJIETIBIX U C1a00BUIAIINX O0YYAIOIIUXCs: YMEHHE HCIIOIb30BATh PENbe(hHO TOUCUHYIO
cuctemy obo3HaueHuii JI. bpaiiis 11 3anucu XuMu4eckux Gopmyi.

Conep:kanue y4eOHOTo npeaMera « XuMHs»

10 xiacc

Opranuyeckasi Xumus.

Teopernyeckne 0OCHOBBI OPraHUYECKONH XUMHMH.

[Ipeamer opraHnyeckol XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYECHHE B MOJYYCHUH
HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus opraHudeckux coeauHeHuii A.M. bytneposa,
e€ OCHOBHbIe NONOXKEeHUA. CTpyKTypHble (DOpPMyJbl OpPraHMYECKHUX BeLecTB. lomosorus,
n3oMepusd. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCIMHECHUIX — OJMHAPHBIE U KPATHBIC CBS3U.



[IpencraBnenne o  kiaccuukanuM  OpraHudeckux  BemiectB.  Homenknarypa
OpPraHMYECKHUX COEJAMHEHMM (cucTemMaTHyecKkas) M TpHUBHUAJbHBIE HAa3BaHUSA BaXKHEHUIIMX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIIBHBIE METO/BI U3YYEHUS BELIECTB U UX NPEBPAILECHUN: 03HAKOMIICHUE C
o0Opa3LaMu OpraHWYECKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAILCHUIO OPTAaHUYECKUX BEIECTB IPH HarpeBaHUH (TUIaBJIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoabl.

AJKaHBI: COCTaB M CTPOECHME, FOMOJIOTMYECKMH psan. MeraH u 3TaH — mpocTenime
IPEJCTaBUTEIIN AIKaHOB: (PU3HUYECKHE U XUMUUECKUE CBOWCTBA (peaKIMK 3aMEILCHHsI K TOPEHUs]),
HaXO0XJIEHUE B IPUPO/IE, IOTYUEHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUM Psil. DOTUIIEH U NMPONMIIEH — IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3MYECKUE M XUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHHMSA,
rajJloreHUpOBaHUs, TUAPATALUHU, OKUCIICHHS U OJIMMEpU3allui ), OJy4YeHUE U IPUMEHEHHE.

Anxaguensl: OyranueH-1,3 u metunOyragueHn-1,3: crpoeHue, BaKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noauMmepusanun). [lonyuyeHrne CHHTETUYECKOro KayuyKa U pe3uHBbI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTMYECKHM psa. AUETHIEH —
OPOCTEHIINN MPEeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, FAJIOT€HUPOBAHMS, TUApATAllUU, TOPEHUS), IOJTyUYEHUE U IPUMEHEHHUE.

Apensl. benson: cocra, cTpoeHue, (U3MUYECKHEe M XMMHUYECKHE CBOMCTBa (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHMS), MOJIYYEHHME U IpUMEHEHHE. TOKCHUYHOCTb apeHOB.
I'eneTnyeckas CBSA3b MEXAY YIVIEBOJOPOJAaMH, IPUHAICKAIIUMHI K Pa3IMYHbIM KJIaccaM.

[TpupoaHbIle HCTOYHHUKH YTIEBOAOPOAOB. [IpUpoHEIA Ta3 U TOMyTHBIE HE(PTIAHBIEC Ta3bl.
Hedb n e€ npoucxoxaenue. CriocoObl nepepaboTKu HEPTU: IEPEroHKa, KPEKUHT (TEPMUUYECKHIH,
KaTauTHaeckuii), mmponmu3. IlpogykTel mepepaboTku HedTH, UX TpPUMEHEHHE B
HPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

DKcrepuMEeHTaNIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBpAllleHU: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromaby, MoaenpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJIOT€HONPOU3BOJHBIX, IPOBEACHUE MPAKTUYECKOW paldOThI:
MIOJIyYEHHUE 3TUIIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHbie 3ana4u.

BbluuciieHuss Mo ypaBHEHHMIO XMMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJIHBIX BELECTB MJIM MPOAYKTOB PEAKIINN).

Kucnopoacoaepxamye oprannyeckne coeinHeHUsl.

[IpenenvHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpOeHHE, (pu3nUecKue u
XUMHUYECKHE CBOWCTBA (peaklUU C aKTUBHBIMH MeETaJlJlaMH, TajJore€HOBOJOpOJIaMH, TOpPEHHE),
IpuUMeHeHre. BogopoiHble CBsI3U MEXAy MOJIEKYJIaMU CIUPTOB. JlelficTBHE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbIE CHOUPTHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOEHUE, (PHU3UYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KaUeCTBEHHAsl peakus Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dYenoBeka. [IpuMeHeHMe TIuUIepUHA U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJIEKYIBl, (pU3MUecKue M XHMMUYECKHe CBOicTBa. TOKCHYHOCTD
¢denona. [Ipumenenue genona.

Anbnerunsl. PopManbAerujl, ameTanblIeruj: CTpoeHue, (U3UYEeCKue U XUMHUYECKHE
CBOMCTBa (peaklMU OKHCIEHUS M BOCCTAaHOBJIECHUS, KAYECTBEHHBIE PEaKLUH), MOJy4eHHE U
IIPUMEHEHHE.

OAHOOCHOBHBIE Tpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbiHAasl U YKCYCHasl KUCJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMUUYECKHE CBOICTBA (CBOMCTBA, OOIIHE /I Kilacca KUCIIOT, PEaKIus
TepupUKanK), MOoIydeHHe | npuMeHeHue. CreapuHOBas M OJICMHOBAs KUCJIOTHI Kak



MPEICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. MbLa KaK COJU BBICIINX KaPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENCTBUE.

CrnoxHble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. 'MAPOIN3 CIOXKHBIX F(DUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. bruosorudeckas pojb KUPOB.

VYrieBojsl: cocTas, Kiaccu(ukanus yrieBoaoB (MOHO-, TU- M Toarcaxapuasl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYIbI, (PU3MUECKUe U XMMHUYECKUE
cBoicTBa (B3auMoeiicTBue ¢ ruapokcuiom meau(ll), okucnenne aMMuadyHbIM PACTBOPOM OKCHJIA
cepebpa(l), BoccraHoBIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posb. otocunre3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemiono3a kak npupoiHeie noauMepsl. CTpoeHHe Kpaxmalia U LEeUII0I03bI.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (TUIpOJIn3, KAUeCTBEHHAS PEAKILIUs C HOI0M).

JKCIEePpUMEHTAJIbHbIE MeTO/AbI H3yYeHHUs BeleCTB M UX NPeBpallleHuii:

IIPOBE/IEHUE, HAOIIOJCHNE M ONMCAHUE JIEMOHCTPAL[MOHHBIX OMNBITOB: FOPEHUE CIIUPTOB,
KaueCTBEHHbIE PEaKLUU OJHOATOMHBIX CINUPTOB (OKHciIeHue 3TaHosa okcujaom Mmeau(ll)),
MHOTI'0aTOMHBIX CHHUPTOB (B3auMozelcTBue riunepuHa ¢ ruapokcugom meau(ll)), anpaerunon
(oxkucneHue amMMHauHbIM pacTBOpoM okcuja cepedpa(l) u  ruapoxcugom  menu(Il),
B3aMMOJIEIICTBHE KpaxMaya ¢ MOJOM), MPOBEJCHHUE MPAKTUYECKONH pabOThI: CBOMCTBA pacTBOpa
YKCYCHOM KHCIIOTHI.

Pacuérubie 3agaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOW peakuumu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOTIO
U3 UCXOJ/IHBIX BEIICCTB WU MPOIYKTOB PEaKIIHH).

A3oTcoaep:kalye OpraHnyecKue CoeIMHeHusl.

AMUHOKHUCIOTEl Kak aM(OTEepHblE OpraHUYecKue coeAuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe IniuHa). buonormyeckoe 3HadeHHe
amuHOKuCIOT. [lenTumsl.

benkn kak mpuUpoIHBIE BBICOKOMOJIEKYJSIpDHBIE coequHEeHMs. llepBuuHas, BTOpuYHas U
TpeTU4YHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa O€JKOB: THAPOJIN3, JACHATypauus,
Ka4eCTBEHHbIE PEaKIM Ha OEJKH.

DKcrepuMEHTAIbHbIE METO/Ibl M3Yy4YEHHs BEIECTB M UX IMPEBpALICHUI: HaOmoaeHne 1
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OENKOB INpH HArpeBaHWM, LIBETHBIE
peakiuu OeNKoB.

BbicokomoseKkyIsipHbIe COeIHHEHMS.

OCHOBHbIE TIOHSTUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJHUMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJMMEPHU3ALUM, CpPEAHsIs MOJIeKyJspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEPU3AIIs U MOJIMKOHICHCAIINS.

OKCIepUMEHTANIBHBIE METO/IBI M3YUEHUS BELIECTB U UX MPEBpAIECHUN: 03HAKOMIIEHUE C
o0pa31amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYyKOB.

Me:xnpeamMeTHbIE CBS3H.

Peanusarus MexnpenMeTHBIX CBS3€H MPHU U3y4EHMHM OpraHMdeckod xuMuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak MU
MOHSTHUM, SABISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHWE, HAYYHBIM (akT, TMIIOTe3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KIacCupUKalusi, TMEePUOJUYHOCTh, HAOIIOJEHNE, H3MEPEHUe,
AKCIEPUMEHT, MOJIEIIUPOBAHMUE.

®duszuka: MmaTepusi, SHEPTuUsi, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUecKre BEIUYMHBI U €TUHHIIBI UX
H3MEpEeHMUS.

Buonorus: knerka, opranusM, o6uocdepa, oOMEH BellecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCNIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.



TexHosorus: NUIIEBble IPOAYKThI, OCHOBBI PAllMOHAJILHOIO IUTAaHUS, MOIOIIIME CPEJICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 xknace

OO0masi ¥ HeOpraHM4YecKass XuMHMsl.

Pa3nen 1. TeopeTnyeckue OCHOBbI XHMHUHM.

XuMuuyeckuit 3neMeHT. AToM. Sapo aroma, H30TONBI. DJEKTPOHHAs O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTay, s-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTYypalus aTOMOB.

Ilepnonnueckunn 3akoH u Ilepmoauueckas cucTeMa XMMHYECKHUX  DJIEMEHTOB
J.. MenneneeBa. CBsizb MepuOAMYECKOro 3akoHa M Ilepmonnueckoi CUCTEMbl XMMHUYECKHX
anemenToB .M. MenneneeBa ¢ COBpeMEHHOW Teopuel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTHIX U CJIOKHBIX BEIIECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BuUabl XMMHUYECKOH CBs3M (KOBaJIEHTHAs
HEeNoJIsipHasl U MOJSpHas, MOHHAs, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHMsI KOBAaJIECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM U JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BajleHTHOCTD.
DneKTpooTpULATEIbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTINYECKON PEIIETKU.

[TonsTre o aucnepcHbIX cucteMax. VIcTUHHBIE U KOJIJIOWIHBIE pacTBOPLL. MaccoBas 1071
BELIECTBA B paCTBOPE.

Knaccupukanuss Heopranmdeckux coeanHeHwid. HomeHknarypa HEOpraHMYECKHX
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUYHBIM
KJIacCcaM.

Xumnueckass peakuusa. Knaccudukanms XUMHUYECKMX peaklUii B HEOPraHUYECKOW U
OpraHMYEeCcKON XMMUU. 3aKOH COXpPAaHEHHS] MACChl BELLECTB, 3aKOH COXPAHEHUs U NpEeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHCUMOCTh OT Pa3IMYHbIX (akTopoB. OOpaTUMble peaklUu.
XnMuueckoe paBHOBecHe. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunnun Jle HlaTense.

Onexrponautuyeckas nuccoruanus. CuibHble M cialble 351eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHCIas, HEUTpanbHas, IieaouHas. Peakiiuu HOHHOTO OOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DKcrepuMEHTANIbHbIE METO/bl M3YYEHHUs BEIIECTB U WX IPEBpAIICHUN: JIEMOHCTpAIUs
tabmu «[lepuoanueckas cuctemMa xumudeckux snemeHToB J[.M. MenneneeBa», u3yueHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MNEepOKCHIAa BOJIOpOJa B MPUCYTCTBUH KaTalu3aTopa,
oTpefieNieHue Cpe/ibl pacCTBOPOB BEILIECTB C MOMOIUIbI0 YHUBEPCATBHOIO MHJMUKATOPA, peaKluu
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHME pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

PacuérHbie 3ana4u.

Pacuérbl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUiA, B TOM UHCJIE TEPMOXUMUYECKUE PACUETHI,
pacué€Thl ¢ UCTIOIB30BAHUEM TOHATHUS «MACCOBAs A0 BEIIECTBAY.

Paznen 2. Heoprannueckasi Xummusi.

Hemerannsl. Ilonoxenne HemeramuioB B Ilepuoaudeckoid cucTeMe XUMHUYECKHX
anemenToB JI.U. MenneneeBa u 0coOe€HHOCTH CTpOoeHHs aromMoB. Du3nMyeckue CBOMCTBA
HEMETAJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha IMPUMepe KUCIIOpoia, cepbl, hocdopa u yriepoaa).



XUMHUYECKHE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (TajloT€HOB, Cephbl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpuMeHeHne Ba)XKHEUIIUX HEMETAIOB U UX COCIUHEHUM.

Meraiubl. [lonoxxenne MetaimioB B Ilepuoguyeckoil cucreMe XMMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢usnueckue cpoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUYECKUN DSl HANpSOIKCHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXHEWUIIUX METAJJIOB (HATPUM, Kajdui, KalblUil, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

OO6u1re ciocoObl oy4eHus MeTayuIoB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJAbl HM3YYEHMs] BEIIECTB U HUX MPEBpAIICHUI: H3y4YeHHUE
KOJUIEKIMU «MeTalyIbl U CIIaBbI», 00pa3Il0B HEMETAIUIOB, PEIICHHUE IKCIIEPUMEHTANIbHBIX 3a/1a4,
HAOIO/ICHUE U OMHCAaHUE JEMOHCTPALMOHHBIX W JIa0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA ATIOMUHUS C PACTBOPAMH KHUCJIOT M HIEIOYEH, KAUeCTBEHHBIC PEaKIIUK Ha KaTHOHBI
METaJlIoB).

PacuérHbie 3a1a4u.

Pacuérbl Maccel BemiecTBa Uiy 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacdyEThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS U )KM3Hb. MeXNpeIMETHbIE CBA3H.

Ponb xumun B 06ecriedyeHnn YKOJIOTUYECKOM, YHEPreTUUECKOM U MUIIeBON 6€30MacHOCTH,
pa3BuTuU MeAUIUHEL. [[oHsATHE 0 HAYYHBIX METO/IaX MTO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITHil.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX [POMBIIIJICHHOTO MOJXYYEHUS
BAKHEMIIMX BEILIECTB.

UenoBek B MHUpE BEUIECTB U MaTEpPHUANIOB: Ba)XHEHIIME CTPOUTEIbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuabl HJisi SJICKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XuMmusi ¥ 370pOBbE 4YEJIOBEKA: MpPaBHJIa HCIIOIB30BAHUS JIEKAPCTBEHHBIX IPEIapaToB,
npaBuiia 6€30MacHOTO MCIOIb30BaHMs MPENnapaToB OLITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

Peanu3zanus MexnpeIMeTHBIX CBA3EH NMPU M3YYEHUU OOIIel U HEOpraHMYeCKOH XUMUH B
11 xmacce ocymiecTBIseTCsS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHIA,
TaK W TMOHSTHH, SBJISIFONTUXCS CUCTEMHBIMH JIJII OT/ACJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHSATHS: HAy4HbIH (akT, TUIMOTe3a, 3aKOH, TEOpHsl,
aHaJIN3, CUHTE3, KJIaccu(uKaius, NepuoIMIHOCTh, HAOMIOICHHUE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE,
M3MEpPEHHUE, SIBJICHUE.

duznka: martepus, IHEprus, macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €AMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusMm, ’KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpaABI, TOPHBIE TTOPOJIBI, TIOJIE3HBIE UCKOIIAEMbIE, TOTTUBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  MPOMBIIIEHHOCTh,  METAJUIyprus,  IMPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHATIOB, CETLCKOX03MCTBEHHOE MPOM3BOJICTBO, MUIIEBAsI TPOMBITTUIEHHOCTb,
dapmaiieBTUUECKass ~ MPOMBIILIEHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IMPENaparos,
MIPOU3BOICTBO KOHCTPYKIIMOHHBIX MaTepHuaoB, AIIEKTPOHHAS MIPOMBIIIIIICHHOCT,
HAaHOTEXHOJIOTUH.



TemaTn4yeckoe NVIaHNPOBaHUE, B TOM YHCJIe C y4eTOM padoyell NporpaMMbl BOCIIUTAHUS €
yYKa3aHMeM KOJINYeCTBA YacOB, 0TBOJUMBIX Ha OCBOCHHE KaK/10i TeMbl

10 kmacc (34 yaca), 2023-2024 yueoHbIii roa

HanmeHnoBaHME pa3genoB U TEM IPOrPaMMBI

Koo
4acoB

OnexTpoHHBIE (IU(POBHIE)
00pa3oBaTeIbHEBIE PECYPCHI

DopmMupyeMsble
COIIMAIBHO 3HAYUMBbIC U
[IEHHOCTHBIE OTHOIICHHUS

Paspea 1. Teoperuyeckue 0CHOBBI 0

raHn4yeckoi xumuu (3 yaca)

[Ipenmer oprannueckoil Xxumuu, eé 1
BO3HHKHOBEHHE, Pa3BUTHE 1 3HAUCHHE
Teopust CTpOEHUSI OPraHUYECKUX COEIUHEHUI 1
A. M. BytiepoBa, €€ 0CHOBHBIE MOJIOXKEHHUS
[pexncraBnenue o kiaccudukamu 1
opranudeckux Bemiects. Homenxiatypa
(cuctemaruueckasi) 1 TpUBHAJIbHBIC HA3BAHUSA
OpPraHUYECKUX BEIIECTB

Pa3zneu 2. Yraesoaopoasl (12 yacos)
AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUECKHH psijT
MeraH u 3TaH — NpocTellIne 1
MIPEACTABUTENH AJIKAHOB
AJIKEHBI: COCTaB 1 CTPOCHHE, CBOICTBA 1
OTUJIEH U NPONWIEH — NpocTeine 1
MIPEACTABUTENH AJIKEHOB
[paxtraeckas pabora Ne 1 «IlomyueHue 1
STHIICHA U U3YUCHHE €T0 CBOMCTBY
Anxanuensl. byranuen-1,3 u 1
MeTmnoyTaguen-1,3. [lonydenne
CHUHTETHYECKOT0 KaydyKa U Pe3HHBI
AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, 1
TOMOJIOTHUECKUHN psil. ALETHIIEH —
MPOCTENIINI Npe/ICTaBUTENb ATKUHOB
Bbrunciienus o ypaBHEHUIO XMMHUYECKON 1
peaxImu
ApeHbl: 6eH30J1 ¥ TOTyoJ. TOKCHIHOCTh 1
apeHoB
I'eneTHueckast CBsI3b YII€BOJAOPOIOB, 1
MIPUHAAJISIKAINX K Pa3INYHBIM KJlaccaM
[TpupoaHBIe HCTOYHHUKH YTIEBOAOPOIOB: 1
MIPUPOJIHBIH T'a3 U MOy THBIE HE(TSIHBIE Ta3bl,
HE(PTh U IPOTYKTHI €€ mepepaboTKH
KontponsHas padora Nel mo teme 1

«YTIEBOJOPOIBI»

Pazgen 3. Kuciopoacoaep:xkamue opranuueckne coennnenus (13 yacon)

[IpenensHBIC OMHOATOMHBIC CITUPTHL: METAHOI 1
1 3TaHoJI. BomopoaHas cBsi3b

MHOTroaTOMHBIE CIIAPTHL: STHICHTITHKOIb U 1
TIIUICPUH

®DeHOIT: CTPOCHUE MOJICKYJIIBI, PH3HYCCKUE U 1
XHUMHYECCKHE CBOWCTBA, IPUMCHECHUE

Anpreruapl: OpMabIeTy] U alleTalbIeT . 1
AlleTOH

OMHOOCHOBHBIE TIpe/ieIbHBIC KAPOOHOBBIC 1
KHCJIOTBI: MypaBbUHAs U YKCYCHasI

ITpaktuaeckas padora Ne 2. «CBoiicTBa 1
pacTBOpa yKCYCHOM KHUCIIOTBI»

CreapuHOBas 1 OJIEMHOBASI KUCJIOTHI, KaK 1
MIPEJCTABUTEININ BBICIIUX KAPOOHOBBIX KHCIOT
MpbLta Kak COJIM BBICIIIAX KapOOHOBBIX 1

KHCJIOT, UX MOIOIIEe JCHCTBHE




CnosxHble 3(UpbI KaK MPOU3BOIHBIE 1
KapOOHOBBIX KHUCIIOT. [ MAPOIH3 CIIOKHBIX

3¢upoB

JKupsr: runposH3, IpUMEHeHHe, 1
OmosTornUecKas poib )KAPOB

YTIeBoIbl: COCTaB, KIACCU(UKAIISL. 1

Baxxnelimue npencTaBUTENN: ITIII0K034,
¢pykTo3a, caxaposa

Kpaxmai u nemmtono3a Kak IpupOIHEIE 1

TTOJINMEPHI

Kontponsras padorta Ne 2 o Teme 1

«Kucnopoacoaepxkaiue opraHuuecKe

COETUHEHUS

Pasnen 4. A3oTconep:kamme oprannyeckue coennnenns (3 yaca)
AMMHBI: METHJIAMUH U aHWJIUH 1
AMMHOKHCIIOTHI KaK aM(pOTepHbIE 1

OpraHUYeCKUe COEAMHEHNUS, UX
Ouosiornueckoe 3HayeHue. Ilenruasl

benku kak npupoHbIe 1
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS

Pa3nesn 5. BoicokoMosieKy isipHble coeqnHenust (3 yaca)

OCHOBHBIE MOHATHS XUMHHU 1
BBICOKOMOJICKYISIPHBIX COCAMHCHUH
OCHOBHEBIE METO/IBI CHHTE3A 1

BBICOKOMOJICKYJISIPHBIX CO€,I[I/IHCHI/II71.
HJ'IaCTMaCCLI, Kay4YyKH, BOJIOKHA.

T'ogoBast KOHTpoJIEHAs paboTa 1

Hroro 34

KoHTposibHbIE U TpaKkTHYeCKHEe paboThI O IPOrpaMme KosmuectBo yacos
KoHnTpoabHbie padoThl: 3
KonTponsHast pabota Nel o Teme «YTIeBOAOPOIBI» 1
KontponbHast pabora Ne2 mo Teme «Kuciaopoaconepkane oOpraHHuecKue 1
COCAUHCHUA»

I'osi0Bast KOHTpOITbHAsI paboTa 1
IpakTuyeckue paboThbl; 2
ITpaktudeckas pabora Ne 1 «[lonydeHue TuiieHa U U3y4eHUE €r0 CBOHCTBY 1
ITpaktudeckas pabora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KUCIOTHD» 1

TemaTn4eckoe NUIaHNPOBaHUE, B TOM YHCJIE C y4eTOM pado4yel NporpaMMbl BOCIIMTAHHS €
yKa3aHHeM KOJHYeCTBA YacoB, 0TBOJAMMbIX HA 0CBOEHHE KA:K10il TeMbl

11 kmacc (34 yaca), 2023-2024 y4ueoHbIii roa

HaumeHnoBaHue pa3zienoB 1 TeM MpOrpaMMbl Kou. DneKkTpoHHbIE (ITUPPOBHIE)
4acoB 00pa3oBaTeIbHEBIC PECYPCHI

dopmMupyemsble
COLMAJIbHO 3HAYUMBIE U
LIEHHOCTHBIE OTHOLICHMS

Pasnea 1. Teoperuueckue ocHoBbI XuMuu (13 yacos)

Xumuueckuit 37eMeHT. ATOM. DIIEeKTpOHHAs 1
KOH(UTypanusi aToMoB
Iepronuueckuii 3akoH u [lepuoandeckas 1

cucTeMa XuMH4eckux anemenTos 1. U.
MeHzeneeBa, MX CBS3b C COBPEMEHHON
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB 1
XHMHYECKHX DJIEMEHTOB M X COCIMHEHHUH 110
rpynaM 1 nepuonam. 3HaueHue




MEPUOJNUECKOT0 3aKOHA U CUCTEMBbI
xuMmdeckux dsmemMenToB J[.M. MeHnneneera B
pa3BUTHH HAYKH

CrpoeHne BemecTBa. XUMHUIECKast CBA3b, €€ 1
BU/IBI; MEXaHN3MBI 00pa30BaHMs
KOBAJIEHTHOM CBsi3U. BogopoHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATEIHHOCTb. 1
Crenenb okucnenus. Bemecrsa
MOJICKYJIIPHOTO ¥l HEMOJIEKYJIIPHOTO
CTpOCHHS

Ilonsrue o JUCIICPCHBIX CUCTEMAX. 1
HcTuHHBIE U KOMIOUIHBIE PpacTBOPHI.
MaccoBas 1015 BelleCTBa B pacTBOpPC

Krnaccudukanus 1 HOMEHKIAaTypa 1
HEOpraHHYeCKHX coeAnHeHui. [ 'eHeTnueckas
CBSI3b HEOPTaHWYECKUX BELIECTB, PA3IMYHBIX
KJIacCOB

Knaccudukaiiuss XAMHYECKUX PEaKIuil B 1
HEOPraHUYeCKOi U OPraHUYECKON XUMUH.
3aKOH COXpaHEHHsI MACChI BELIECTB; 3aKOH
COXpaHEHHs U [IPEBPAIICHHS YHEPIHU IPH
XUMHUUYECKHX PEAKIHSIX

Ckopoctb peakuuu. OOpaTHMBIC PEaKIUH. 1
XMMHYECKOE paBHOBECHE
[paktraeckas padora Ne 1. «Brustane 1

Ppa3IuuHBIX (AKTOPOB HAa CKOPOCTh
XMMUYECKON peaKIum»)

DnekTponauTudeckas aucconuarys. [lonsaTue 1
0 BOJIOpoAHOM Tokazatene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['maposnus

OPTraHNYCCKUX U HCOPraHNMICCKUX BCIIECCTB

OKHUCIIUTETFHO-BOCCTAHOBUTEIIBHEBIE 1
peaxuun. [Tonsatue 06 anexTponuse
pacIuIaBOB M PacTBOPOB coJIer

KontponsHas padora Nel mo teme 1
«Teopernyeckre OCHOBBI XHMHUHM)

Pasnea 2. Heopranuueckasi xumus (17 yacoB)

Merannel, ux nosoxkenue B Ilepuognueckoi 1
CHCTEME XUMUYeCKuX dmeMenToB /1. .
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUS
atomoB. O0mme pu3nIecKre CBOHCTBA

METaJJIOB

CrutaBbl METaJIIOB. DJIEKTPOXUMHUUECKUH A 1
HAaIPSLDKEHUHA METaJIIOB

XHUMUYECKUE CBOMCTBA BaXKHEMILINX 1

MeTaJuIoB (HATPHA, Kallnii, KaJbI[Ui, MaTHUH,
TIOMUHHN) ¥ UX COCTUHEHUIT

XUMHUYECKHE CBOMCTBA XpoMa, MEAN U UX 1
COCTMHEHUN

XuUMHUYecKHe CBOMCTBA IIMHKA, KeJIe3a B UX 1
COCTMHEHUI

[IpaxTrnaeckas padora Ne 2. "Pemenne 1
SKCIIEPUMEHTAJIBHBIX 3aJ[a4d M0 TeMe

«MeTtame»"

Hemeraimibl, ux moioxxeHue B 1

[lepuoauueckoit cucTeMe XUMUUECKUX
anemenToB J[. 1. MeHaeneeBa 1 0COOEHHOCTH
CTPOEHUS] aTOMOB

dusnyeckne CBOMCTBA HEMETAJIIOB. 1
AnToTpomnus HeMETaJUIOB (Ha MpUMEpe
KHCIIOpoJIa, cepbl, pochopa u yriiepoaa)




XUMHYECKHE CBOMCTBA raJJor¢éHoB, CEPhbl U UX 1

COEIMHEHU I

XuMmdecKkue cBoiicTBa a3ora, pocodpa n ux 1
COETMHEHUI

XYUMUYECKUE CBOMCTBA YIiaepoaa, KpEMHUS U 1
HUX COeIUHEHUN

[IpumeHeHne BaKHENIINX HEMETAIUIOB U UX 1
COETMHEHUI

O000mIeHNe U CUCTEMAaTH3aIMs 3HAHUK TI0 1

TeMe «Hemeramnsi». Berauciaerus mo
YpaBHEHISIM XUMUYECKHAX PEaKIHui 1
TEPMOXUMHUYECKHE PACUETHI

[MpakTryeckas padbora Ne 3. «Pemenne 1
SKCIEPUMEHTANBHBIX 3a/1a4 [0 TEMe
"Hemeramisl"y

KonrponbHas padora Ne2 o remam 1
«Meramibel» u «Hemeramsl»

Heopranuueckue 1 OpraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 OpraHn4ecKue OCHOBAHHS
AmdoTepHbIe HEOPraHUYECKUe 1 1

OpPTraHNYCCKUC COCANHCHU. I'enernueckas
CBS3b HCOPraHNMYCCKUX U OPTaHUYICCKUX
BCIICCTB

Pa3znen 3. Xumus u :ku3ub (4 yaca)

Poib xumMuu B 00€CIIeUeHHH KOJIOTHIECKOH, 1
SHEPTreTUYECKON 1 MUIICBOH 0€301IacHOCTH,
Pa3BUTHH MEIHUITTHBI

[IpencraBnenns 06 OOUINX HAYIHBIX 1
MIPUHITUIIAX TPOMBIIUICHHOTO TTOTYYeHUI
Ba)KHEHIIINX BEIICCTB

UYenoBek B MUPE BELLIECTB U MATEPUAJIOB. 1

XuMUS U 300POBbE YENOBEKA.

I'omoBast kKoHTpoONBEHAS paboTa 1
Hroro 34

KoHTposbHbIE U TpakTHYeCKHEe paboThl O IIPOrpaMme

KonmaecTBo gacoB

KonTpoabHbie padoThI: 3
Kontponsnas padora Nel mo Teme «TeopeTndeckre 0OCHOBBI XUMUH 1
Kontponsnas padora Ne2 mo temam «MeTamibi» u «Hemetamis 1
I'ogoBast KOHTpoJIEHAs paboTa 1
I[IpakTHyeckue padoThI: 3
[pakTryeckas pabora Ne 1«BnustHue pazan4HbIX (aKTOPOB HA CKOPOCTh XMMUYECKOH 1
peaxum»

[TpakTryeckas pabora Ne2»Penienne skcriepiMEHTAIBHBIX 33124 110 TeMe «MeTaiby 1
IMpaktnyeckass pabora Ne3d«PemieHue SKCIEpUMEHTAIBHBIX 33/ad 110 TEMe 1

"HemeTtamini»




