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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanum, peanus3yomnux OCHOBHbIE
o0Opa3oBaTesIbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUIN «CTpaTeruu pa3BUTUS BOCIIUTaHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3pabOoTKe MPOTpaMMbI IO XUMHUH, K OTPEACIICHUIO O0IIeH cTpaTerun
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1ieJIeH, COJiepKaHus, Pe3yJIbTaTOB 00y4eHUsI U TpeOOBaHUH K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM pealu3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0pOBbIO U MPUPOTHON Cpere.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 10 XUMHH C Y4E€TOM cHenu(uKku HayKd XUMHUH, €€ 3HAueHUS B
[O3HAHUU NPUPOIBI U B MaTEpUATbHOM XKM3HM OOILIECTBA, a TaKXkKe C y4EToM OOIIMX Lened u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYI0 poJib B COBPEMEHHOI
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEJI0BEKa, KOTOPoe GOpMUPYETCS B XUMUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3anMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MUPOBOW KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO TPYAa W KHU3HH KaKIOTO
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIEBOH, IKOJIOTHUECKOH 0€301MacHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroMIMXCsl, HEOOXOJUMYIO UM IS
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUA» 1 «OO011ast 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUH U3 001el XUMUH) U OpraHnYecKoi XuMuU. POPMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUH TTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpMHUpPOBAHA B MPOTPaAMME 1O XMMHH Ha OCHOBE CHCTEMHOTO TMOJXOAa K M3Yy4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHUS OPraHWYECKUX COCAUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUHA M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1emom conepikaHue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHUAaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX ACUCTBUN, MMEIONUX 0a30BoOe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTtuke npenoaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEHETO 00111ero o0pa3oBaHusl, TP OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (HOpMUPOBAaHHE OCHOB XHMMHUYECKOM HAykM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
TpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
(dbyHIaMEHTAlIbHbIE 3aKOHBI M TEOPHH XWMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX IMO3HAHUS BEIICCTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
porpaMMe 1o XMMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeme cpeaHero obmiero oopasoBanus. CerojHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIa€TCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIepKaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU W YMCHHSIMH aKTHBHOTO
MOJTyYEHUS 3HAHWUH Y IPUMEHEHUS MX B PEATbHOU KU3HU JIJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

afanTanus o0yJaromuxcs K YCIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, GOpMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHNA),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOpPETEHUs OIbITa
JESTENIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWW XHWMHUH, a TaKXkKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BHUTHE MTO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAJLHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4arOIIUXCs YOKAEHHOCTH B T'YMaHUCTUYECKON HAMPABICHHOCTH XUMUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
NIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3JI0POBBIO,  TAK)KE MPHUOOPETCHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI 00acTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHM4YecKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHoBHbIe TONOkKEeHHUA. CTpyKTypHble (OpPMYSBI OpPraHWYECKHX BEMIECTB. | OMOIOTHA,
n3oMepus. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSIX — OJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay OpraHn4eckux Beniects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE HA3BaHUS BAKHEHIINX [TPEICTAaBUTENIEH KI1aCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOIIOJACHWE W ONHCAHUE JAEMOHCTPALMOHHBIX ONBITOB II0
IIPEBPALEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKHIE M XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHSI K TOPEHHUS),
HaXO0X/IEHHE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEHIINE
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmiOyraaueH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psa. AUETUIeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKNE U XUMUYECKHE CBOMCTBA
(peakuuu rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QuU3MUYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIUYHbIM KJIaCCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoAoB. [IpupoHbIil ra3 U MonmyTHbIE HEPTSIHBIC Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUUECKUH,
KaTaJduThuueckuit), mnuponus. Ilpoaykrsl mnepepa®oTku HepTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHsl, koyutekiun «Hedte» u «Yromnb», MoaenupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MWJIM MTPOJYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XMMHYECKHE CBOWCTBA (peakUUU C aKTMBHBIMHU METaJNIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOMCTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CcTpoeHHEe, PU3NIECKUE M XUMUYICCKUE CBOMCTBA (CBOMCTBA, OOIIME /TS KJIacca KHCIIOT, PEaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3pUpPHl KaKk MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [ 'MAPOIHN3 CIOXKHBIX 3()UPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKHE U XHUMHUYECKUE
cBoiicTBa (B3aumoseictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHJA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocunTe3. PpyKTO3a KaK H30MEpP IITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJr0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHOUpPTOB (B3auMojeWcTBHE IMnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcua cepedpa(l) u rumpokcumgom menu(ll), B3anmoeiicTBue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOTYKTa PEaKLMH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOT'O
U3 UCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUUECKHe
CBOWCTBA aMHUHOKMCJIOT (Ha NpuUMepe TIUIMHA). buojormueckoe 3HAYeHHWE AMHHOKHUCIIOT.
Ilenrtu b

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



DKcrepuMEHTaIbHBIE METOJbl U3YUEHHUs BEIIECTB U WX MPEBpALEHUI: HaOIOIeHuEe U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEeHHs BEUIECTB U MX MpPEBpAIlCHUN: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEpEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUsI.

buonorus: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHS: MHUILEBBIEC MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHTAHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.



IUDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHWHM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiMBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHCS
porpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
IpOTpaMM CPeAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MpeiMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BbIIEICHbBI
CJIEIYIOIINE COCTABIIAIOILNE:

OCO3HAHHE OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

IEJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYaromuxcs PyKOBOJCTBOBATHCS B CBOCH JEATENBHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIC I1JIAHBI.

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHUS MPEAMETa « XUMUS» IOCTUTAIOTCS B €IMHCTBE YUeOHOU
Y BOCIUTATEJIbHOW JIEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUECKUMHU, COLIMOKYJIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJAEaJaMH POCCUHCKOTO IPa)KAAaHCKOro OOIIECTBa,
NPUHATHIMU B OOIIIECTBE HOPMAaMH M MpaBUJIAMH MOBEJICHHS, CIIOCOOCTBYIOIIMMHU Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIHUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MIPAKTUUECKOMN JIEATEIBHOCTH 00YyUaIOLUXCsl [0 peann3aii IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUA 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBOMOPSIKY;

IIPEJICTABICHUST O COLMAIBHBIX HOPMax M IPAaBWJIAX MEXJIMYHOCTHBIX OTHOUICHWM B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U IT03HABATENbHbBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, JIOTUKY U apTyMEHThI APYrHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yU4EOHOM NesATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTE€YECTBEHHOMH
XUMUU;

yYBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOrO NPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPe3yNbTaT INTEIbHBIX HAOIIOACHUH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIYYEHHH M IMOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TEUECTBEHHOW XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPHHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IIOCTYNKM CBOMX TOBAapuIlEd C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3TUX MTOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHHUS LEHHOCTEH 30pOBOr0 M 0e30MmacHoro oOpasza KH3HH, HEOO0XOIUMOCTHU
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0O€30IacHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpUATHsS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JESITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUs K TPYLY, JIOASM TPyJla U pe3yibTaTaM TPYAO0BOHl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHTyaTbHON TPASKTOPHH 00pa3oBaHus, Oyayiei
npodeccuu U peanu3aluu COOCTBEHHBIX )KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHMs TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MPo0JIeM, BIMSAHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHHU Ul PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPUATHS NEHCTBUI, NPUHOCAIIMX BpPE OKPYKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEUCTBHUN U NPEAOTBPALLATh UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYpBI, OIBITa
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATHCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPaKTUKH;

MOHMMAaHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUsI 00 OKpyKarolieM
MHUpPE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHnn TpobiieM COXpPaHEeHUs TPUPOJTHOTO PABHOBECHS;



yOexKIEHHOCTH B 0COOOM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoi, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
o0I11eCTBa;

€CTECTBEHHO-HAyYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs TPpobieM
B PEAJIBHBIX )KU3HEHHBIX CUTYALHAX;

MHTEpEeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM IO XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHUS YUeOHOro mpeamera «XUMHs» Ha YpPOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOILKE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crielu UKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbId (akT, MPUHLMUI, TUIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHHMBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHMKaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (QOpMUPOBAaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIbHOM KOMIETEHIIMH 00y4aroIuxcs;

CHOCOOHOCTh ~ OOY4YarOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON ITPAKTHKE.

MertanpeaqmMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMM A€ CTBUSIMMU:

1) 6a30Bble JIOTHYeCKHeE AeiCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M  aKTYalIW3HpOBaTh MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNaTh LEeIH NeATeIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHU HX JOCTHUKEHHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU LENISIMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMW NPHUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIIEIATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaTb UX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIKE NOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BbIOMpATh OCHOBAHUS M KPUTEPUHU I KJIacCU(UKALIUY BEUIECTB U XMMHUUECKUX PEaKIIHii;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY N3Y4acMbIMU SIBJICHUAMM;



CTPOMTB JIOTHUECKHUE PACCYXkI€HUS (MHIYKTUBHBIE, IeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B PaCCMaTPUBAEMBIX SIBJICHUSAX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIF0YEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuh — TpU pPELHICHUH Y4eOHBIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3aa4, IPUMEHITh Ha3BaHHbIEC MOJEIIbHbIE IPECTaBICHUS AJIs
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LETM U 3aJaud  HMCCIEIOBAHMSA, MCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IPOBEACHMS YUEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJIM3UPOBATh MH(OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHble METOAbI NIpPU IOHCKE M OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(poOpMalLMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyecKkue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIBI, (hopMyIIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OsiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJIe AMANIOra W/WIHN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekTa ¥ (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU Pery/isiTUBHBIMU /1€fiCTBUAMM:



CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
ompenenss e€ IeTu U 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMblii alrOPUTM JICHCTBUI TPU BBIOJHEHUU YYEOHBIX M MCCIEOBATEIbCKHUX 33/ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ yU4ETOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUsX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CAMOAHAJIM3a M CAMOOLICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTPaxaroT:

c(hOpPMUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABJISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIBbHOW TPAMOTHOCTH, HEOOXOIMMOM [UIsi pelleHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
MOHSTUS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaIEHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MEpHUs, U30MEPbl, TOMOJOTHYECKHHA psi, TOMOJIOTH,
YIIEBOIOPOABI, KHUCIOPOA U a30TCOJIEpKalie COCIUHEHUSI, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOSHUSI OPraHHYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3bIK XUMHH,; MHUPOBO33PEHUYECKHE 3HAHMS, JIS)KAIIHNEe B OCHOBE IMOHHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOM JIeATETHHOCTH YEI0BEKa,

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbBIE MPU3HAKH MOHATHH, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IpEeBpalCHU OPraHNYeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUECKYIO CHUMBOJHKY JUJISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPTaHUUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX PEAKIMH, W3rOTaBJINBATh MOJEIN MOJIEKYJ OPTraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKIX
BEIIECTB 10 WX COCTaBYy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YrIeBoOpoOdbl, KHCIOPON W  a30TCOJEpPXKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucrteMatnuyeckoid Homenknarype (IUPAC), a Taxxe
MPUBOJUTH TPUBUAIBHBIE HA3BAHHS OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHTJIHMKONb, TIHIEPHH, (EeHON, (OpPMalbACTHI, aleTalbIeru], MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, TITFOK03a, (PPYKTO3a,
Kpaxmall, [eJUTF0JI03a, TITUIUH ),

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byrnepoBa ans 00bsiCHEHHS 3aBHCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;



c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTb COCTaB, CTPOCHHE, (HU3UYECKHE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, ATAaHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, NeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH M IPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OPMHPOBAHHOCTh YMEHUH TMPOBOAMTH BBIUUCICHHUS IO XUMHYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA MM MPOAYKTa PEaKIIUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB MM IPOJYKTOB PEaKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOH 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, MCIONb3YEMbIX B XHUMHUU [PU M3YYEHUM BEIIECTB W XUMHYECKHUX SIBJICHUI
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIOAATH MpaBHiia MOJb30BAHUS XUMUYCCKOW TIOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHusi OPraHUYECKUX BELECTB IPU HAarpeBaHUU, NOJyYEHUE ITHIECHA U HU3YYEHHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMH OPTraHUYECKUX BEIIECTB, ICHATypaIus OSIKOB IIPU HATPEBAHUH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH MPH 00palleHuu
C BEIIECTBaMH U JIaOOpaTOpPHBIM 00OPYJOBAaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHMH COOTBETCTBYIOUIMX peakuuid U (opMyIUpOBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIOJaTh IMpaBUiIa HKOJOIMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsi M
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMAas cMbici mnokaszarens [IJIK, noschaTe Ha
npuMepax crocoObl YMEHBUICHHUS! U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIs O0YYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMUIA;

JUISL CIETIBIX U Ca00BUASIINX 00YJarOIIMXCs: YMEHNUE UCTIOIb30BaTh PeIbePHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuyeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LU (pPOBbHIE)

Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIEe pecypchl
padoThI padoTshI
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
[TpenmMeT opraHu4YecKol XUMUHU.
11 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 https://resh.edu.ru/subject/29/10/
coenuHeHuit A. M. byrneposa
Wroro mo pazneny 3
Pa3znea 2. YrieBoaopoasl
1 _
2.1 PEACIIBHRIC YIICEOAOPOAS! 2 0 0 https://resh.edu.ru/subject/29/10/
AJNKaHBbI
H :
2.2 CHPEACTILHBIC YIICBOIOPOALT 6 0 1 https://resh.edu.ru/subject/29/10/
QJIKCHBI, AJIKaTUCHBI, ATKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2 0 0 https://resh.edu.ru/subject/29/10/
IT
24 PHPOAHBIC HETORHHIIH 3 1 0 https://resh.edu.ru/subject/29/10/
YIJIEBOIOPOOB U UX MepepadboTKa
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Cnuptsl. @enon 3 0 0 https://resh.edu.ru/subject/29/10/
A K . i
3.2 THASTHABL. KapBoHOBLIe KMCHOTE 7 0 1 https://resh.edu.ru/subject/29/10/
CrnoxHuble 3¢upbl
3.3 YrneBost 3 1 0 https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Uroro no pazneny

Pasznen 4. A3oTcoaepxamye OpraHudecKkue coeuHeHust

13

4.1 ‘ AMUHBI. AMUHOKUCIIOTHL. benkn 3 https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Uroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 10 knacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo

«HpOCBCHICHI/Ie»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
["a6puensn O.C., CraakoB C.A. Xumusa. Meroanueckue pekomeHaamnuu. 10-

11 xyaccer

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/10/
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