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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus 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 (POIlI COO), mpencraBneHHbIX B DenepasbHOM TroCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu, peain3yromux OCHOBHbIE
o0pa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJ0XKEHUH «CTpaTeruu pa3BUTHS BOCIHMTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOoTrpaMMBbl IO XUMHH, K OTIPE/ICTICHUIO O0IIEH CTpaTernu
00y4YeHHsI, BOCTIUTAHUS M PAa3BUTUSI OOYUYAIOMIMXCSI CPEACTBAMHU y4eOHOTO mpeaMeTa «XUMHUS
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH, MPUCYIIHNX LETOCTHON CUCTeME XMMHYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3/I0pPOBBIO U MPHUPOTHOM Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHHEe OOy4alOMIMXCSl Ha YPOBHE CpeaHero oOIIero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHs», COAepkKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe 0 XUMHH C Y4E€TOM Crlenn(UKd HAyKd XUMHH, €€ 3HA4CHUs B
MO3HAHUU MPUPOBI U B MaTEpUANbHOM KM3HM OOLIECTBa, a TakXke C y4ETOM OOIIMX Lenel U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYKaroIIeM MUpPE KaK O €UHCTBE MMPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMHUPYETCSI B XUMHHU Ha
OCHOBE IMOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUSI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIICHIIHOTO TPyAa W KHU3HH KaKIOTO
wieHa oOumiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aTbHBIX MPOoOJeM YCTOMUMBOIO pPa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B cootBercTBUM C OOmMMMM LENIMH M TNPUHLIUIAMH CpEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTNO BKJIKYEHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMUsA» 1 «OO011asi 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU IpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOI00Opa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMW Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOECHHUU BEILIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4yeHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMs TEOPETUUYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJOJIOTHYECKUX IO3UIUH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOaromuiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNH, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IMPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JUIs MOMOJHEHUs] 3HaHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIi TTOHMMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nunane pemenus 3a1a4 BOCIIMTaHNS, Pa3BUTHS M COLUAIN3ALUHN 00yUYarOIINXCs IPUHATHIE
IPOrpaMMOil MO XUMHHM NOAXOABl K ONPEIEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IperMeTa
MpeayCMaTpUBaOT (HOPMUPOBAHUE YHUBEPCAIBHBIX YYCOHBIX JEHCTBUM, MMEIOMUX 0a3oBoe
3HA4YEeHUE Ui pa3IM4YHbIX BUAOB JESITEIbHOCTH: PpEIICHUs MpoOieM, MOUCKa, aHajau3a u
00paboTkn HH(POpPMALIUK, HEOOXOOUMBIX IS MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPETHET0 00111ero o0pa3oBaHusl, TP ONPEICICHUN COJIEPKATEIIBHON XapaKTePUCTUKU
nejael M3ydeHWs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM IeATEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOM TOYKHM 3PEHHUS] TaKOW IMOJXOJ K OMNpPEETCHHUIO IIeJIe U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE OIPABIAaHHBIM.

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

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KaK Ba)KHEHIIEH cocTaBIsIOLIEeH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUYEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYIHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUH, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOMN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeTIei U 3a7a4 W3y4YeHHUs MpeaMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIECH CTENeHN
OTaéTCs MPEANOoUTEHUE TPAKTHUECKONH KOMIIOHEHTE CO/Iep KaHUs O0y4eHUs, OpUESHTHPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUKM ¥ IPUMEHEHHUSI MX B PEATbHOM KU3HU JIJIsl PEIICHUS TPAKTUUYECKUX 3a]1ad.

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

aJanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUPa, GOPMUPOBAHKE
WHTEJUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CamM00Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX YXU3HECHHBIX CHUTYAIIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE /IS PA3JIMYHBIX BUJIOB JCSITEIBHOCTH: PEIICHHS MPOOIIeM,
MOWCKA, aHanmu3a W 00paboTKku WHGOPMAIMU, HEOOXOAUMBIX UIsi TPUOOpPETEHUs OTbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIL30BaTh COBPEMEHHBIE NH(DOPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIpHOU HH(OpPMALIUKU XUMHUYECKOTO
COJIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJI00ANbHBIX MPOOJIEM PALMOHAIBHOTIO MPHUPOAONOIb30BAHMUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oopa3oBanus, coctarisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenio).

Pabouas mporpamma y4uTHIBA€T BO3MOXKHOCTD ITOJIyYEHHs 3HAHHWHA, B TOM YHCJIE Yepes3
NPAaKTUYECKYI0 JeATesNbHOCTh. Kakaas TemMa NnporpaMMbl COJIEPKUT pasfesl XHUMHYECKUH
9KCHEPUMEHT, KOTOpBIA JEJIUTCS Ha J1a0OpaTOpHbIE OIBITHI, IEMOHCTPALMU U IMPAKTUYECKHE
pabotbl. JlaGopaTopHble ONBITHI HE OLEHMBAIOTCS, TaK KaK OHU MPOBOIATCA Ui YCBOCHMS
y4yalllUMHUCSl HOBBIX 3HAHUH M NpUEMOB Y4YeOHOH JeATEeNbHOCTH, s WIUIIOCTpauuil u
CHCTEMAaTH3allud W3y4eHHOro Marepuana. [IpakTmueckue pabOTBHl TPOBOIATCA C  IEIBIO
3aKperyieHus], MPOBEPKH 3HAHUN U YMEHUH yJallluXcsi, OHU OLIEHUBAETCS 00513aTEIbHO U OTMETKA
BBICTABJISIETCS B )KypHAJl.

PaGoueil nporpaMMoii peaycMOTPEHO : KOHTPOJIbHBIX padoT -2, MpaKTUYECKUX padoT —
2, 1abopaTOPHBIX OMBITOB — 8.

I[eﬂTeJ]bHOCTL YUuTeas ¢ y4€eToM paﬁoqeifl NnporpaMmMsbl BOCIIUTAHUSA

- HCIIOJIb30BAaHME COJCPKaHUS y4deOHOro mpeamera st (HOPMHUPOBAHHS Yy OOYYAIONIHXCS
POCCHICKMX TPaTUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX W  COIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO MCTOPUIECKOTO CO3HAHMSI HA OCHOBE UCTOPHUYECKOTO TIPOCBEIIICHHS,

- TIpUBJICYCHHE BHHMaHUS OOYUYArOMIMXCS K IIEHHOCTHOMY AacleKTy HW3ydaeMbIX Ha ypOKax
MPEIMETOB, SIBIEHUIN U COOBITHI, NHUIIMUPOBAaHUE O0CYKICHHM, BHICKA3bIBAHUIN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JTMYHOCTHOTO OTHOIICHHS K MU3Y4aeMBbIM COOBITHSIM, SIBJICHUSM, JIUIAM;

- IPUMEHEHHE UHTEPAKTUBHBIX (OpM yueOHOH paboThl 00yJaIOIIUXCS;

- noOyxaeHue OoOyyarolmMxcsi CoOM0JaTh HOPMBI IOBEJIEHHs, IpaBUia OOIIEHHUS CO
CBEPCTHHKAMH U MearoraMu; yCTaHOBJIEHUE U TIOJJIEPKKY 100poKeIaTeaIbHOl aTMochepsl;

- opraHuzanMs medcTBa MOTHUBUPOBAaHHBIX H  OPYAMPOBAHHBIX OOyYaroOIUXCS HaJ
HEYCIECBAIOIMMH  OJHOKJIACCHHUKAaMHM, B TOM 4YHCI€ C OCOOBIMH 0Opa3oBaTeNbHBIMU
NOTPEOHOCTAMU;

- HHUIIMMPOBAHUE U TOAJCPKKA HCCIET0BATEIHCKON M MPOSKTHOM IESATEILHOCTH 00YJaOINXCs
B (hopMe MHIMBHUIYATIBHBIX U TPYIIOBBIX MPOEKTOB; MPUMEHEHUE aKTUBHBIX ()OPM OpraHU3aIMU
y4eOHOIl IeITENbHOCTH Ha YPOKe



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBimmBaeT TPeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYarOIIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B coOTBETCTBUU C CHCTEMHO-AEATEIHHOCTHBIM IOAXOJOM B CTPYKTypEe JHMYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS NMPEAMETA «XUMUS» Ha YPOBHE CPEIHETO 0011Ero 00pa30BaHus BbIIEIICHBI
CJIEIyIOIINE COCTABIISAIOILNE:

OCO3HaHHE O0YYAIOIIMMUCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIILHOCTH U CaAMOOIIPEICTICHHIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH NIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE PEe3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» TIOCTUTAIOTCA B €IMHCTBE YUeOHOM
U BOCIHUTATEIbHOW JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCHUHCKOTO TPa)KAAaHCKOTO OOIIEeCTBa,
OPUHIATHIMU B OOIIECTBE HOPMaMH M MPaBUJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMH IMpOIeccaM
CaMOIIO3HaHUsl, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIIHUXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTbITa TO3HABATENILHOM U MTPAKTUUECKON e TEIbHOCTH 00yUYaIOUINXCs 10 pean3aluy MPUHATHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBLHBIX 3a/1a4, BHIIOJIHEHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPH aHAJHM3E Pa3INIHBIX BHJIOB yUCOHOU AESITETbHOCTH;

2) NATPUOTHYECKOT0 BOCIMTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHIO0 OTE€YECTBEHHOMU
XUMUH;



YBa)XKEHUsI K TPOIIECCy TBOPUECTBA B OOJACTH TEOPUH U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh pe3yJbTaT UINTEIbHBIX HAOJIOJICHHIA,
KPOINOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpecCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM AaHAJINU3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SBJICHUSMU, U TPUHUMATh
OCO3HAHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKHM CBOMX TOBAPUILEH C MO3ULMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN ITUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOUIO/IEHHsI TIPaBHJI OE30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEJHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIBHOCTH;

MOHMMAHUA LEHHOCTH WPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS alKOTOJIs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX JAESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 3aJad COLUAIbHOU
HaIlpaBJIEHHOCTH (B PaMKax CBOEro KJlacca, MIKOJbl);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MpOQeccHil pa3IudyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XXCHHUs K TPYLY, JIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIyaTbHOI TPAaeKTOPHH 00pa3oBaHus, Oyayei
npodeccuu U peanusalnnuu cOOCTBEHHBIX KU3HEHHBIX IJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBAa;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTHYECKH 11€71€CO00pa3HOro OTHOILIEHUS K NMPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHUS 3KOHOMUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HAHMsI HEOOXOMMOCTH HCIOJIB30BAHUS TOCTHIKEHUN XUMHHU JJIsl peIlIEHHs] BOIPOCOB
paIoHaIbHOTO MPUPOIONOIB30BAHUS;

aKTUBHOTO HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpel OKpYXarolled NmpupoaHOMl cpene,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHS MPEANPHUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHNs, SKOJOTMYECKOW KYJIbTYpbI, OIbITa
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKAaTHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:



c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIECTBEHHOM MTPAKTUKY;

MOHMMAHUS CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs e€ poinu B (OPMUPOBAHUU
paIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €IMHCTBE MPUPOJLI M YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU U
pelIeHrur IpoOIeM COXPaHEHUsI TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XHON POJM B CO3JaHMM HOBOM 0a3bl MaTepuaIbHOU
KYJIbTYpbI, PEIEHUN TJI00ATBHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, NHUIIEBOW M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
0o0ecreYeHn: yCIOBHI YCIEUTHOTO TPY/Aa M SKOJIOTHYECKH KOMGPOPTHOM KU3HU KAKIOTO YWICHA
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SIBICHUN OKPYXAIOLIEro MUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHsI JieJaTh 000CHOBAHHBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS! JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AeATeIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW IO XUMHH B COOTBETCTBUM C YKU3HEHHBIMHU
MOTPEeOHOCTSIMU;

UHTEpeca K 0COOGHHOCTSIM TPyZa B Pa3IMUHBIX cepax mpodeccnoHalbHOM qesITeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MeranpenmeTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILIMHAPHBIC
(MexmpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOIIIE LEJTOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenuuKy METOJ0B TIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHeprus, sIBICHUE, MPOIECcC, CUCTEMA, HAY4HbIH (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, HCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYaIOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCalbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON NPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUAMMU.

OBJajieHHe YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH /1eCTBUSIMM:

1) 6a30Bble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBaTh M aKTYaJM3MpPOBATh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpeNeNATh LEeNN MAEATENbHOCTH, 3a7aBas INapaMeTpbl U KPUTEPHUM HX JIOCTHUXKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIIOJIb30BaTh MpPU OCBOCHUM 3HAHMW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM IOHATHUM M yCTaHABIMBaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOLIME TOHATUS AJIs1 OObACHEHUSI OTJICNIbHBIX (PAKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXkIEHUS (MHIYKTUBHBIE, IelyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATh
3aKOHOMEPHOCTH U IIPOTHBOPEUUS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHSTh B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, YpaBHEHHE XHMHUYECKOM peakuud — 0pU peleHUH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MOJIETIbHBIE PECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX PU3HAKOB U3yYaeMbIX BEILIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE T1eHCTBUS:

BJIaJI€Th OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBbIX CYXKJICHUI;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
IPOrHO3UPOBATh €ro pe3ynabTaT, (popMynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETaHHON
pabore;

IpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAaX HHGpopMmanuu (HAy4HO-TIOMYJsSpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaAJTM3UPOBATh MH()OPMAIUIO PA3ITMYHBIX BUOB U (hOPM MPECTaBICHUS, KPUTUYECKH OLIEHUBATh
€€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI NIpPU IOHCKE M O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAYYHBIH SI3bIK B KauyecTBE CpEACTBA NpU paboTe € XUMHUYECKOH
uHpopMaLKel: MPUMEHATh MEXIpeIMEeTHbIe ((QU3MUEeCKUe W MaTeMaTW4yecKHue) 3HaKu |
CHUMBOJIBI, (hOpMyIIbI, a00OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiageHne yHMBePCAJIbLHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:



3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TeMbl B XOJie AMAJIOra W/WIN JUCKYCCUH,
BbICKA3bIBaTh HACHU, q)OpMYHI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNaTh C IPE3EHTAIMeil pe3yIbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPU  BBIIOJHEHUM XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBONCTB W3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO TMPOeKTa M (OPMYJIHUPOBATH BBIBOJBI 1O PE3YJIbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHMSI MMO3ULIUI B XOZ€ 00CYXIE€HUS U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ 1eNu U 3a/ladd, KOHTPOJIUPOBATh M 1O MEPEe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpUTM JCUCTBUN NPU BHIMOJHEHUH YY4EOHBIX M HCCIIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHUS! HOBBIX 3HAHUM O
BCIICCTBAX U XMMHNYCCKUX PCAKIHUAX,

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHNUN 0 XUMHUYECKOM COCTaBISIONIEH eCTECTBEHHO-HAyYHOU
KapTUHBI MHPA, PO XUMHUU B TO3HAHUH SBJICHUH MPUPOJIBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAJIBHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMUECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOMU Cpelie;

BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH O00BEM, YIJIEpOJIHBIA  CKEJeT,
GyHKIIMOHAIbHAS TPYMIMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJIOTHMUYECKUN pPsia, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, NOJy4YeHUHU ¥ 0€30I1aCHOM MCIOJIb30BAHNN BaXKHEUIINX OPraHUYEeCKUX BEUIECTB B OBITY
Y TIPAaKTHUUYECKOM JIEATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHbIC MPU3HAKH MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLINE MMOHATHUS IPU OMHCAHUN COCTaBa, CTPOCHUS U
MPEBPAILICHU OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJHKY ISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUUECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKLUN, U3rOTABIMBATh MOJEIN MOJEKYJI OPTraHMYECKUX BELIECTB
JUTSL WIUTIOCTPALIMK UX XMMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;



c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJICKHOCTh U3y4YEHHBIX OPraHUYEeCKUX
BEIIECTB 110 HUX COCTaBy M CTPOCHHIO K OIpPENeNEHHOMY KIIACCY/TPyIIe COCAMHEHUH
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXkAIUE COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbIE
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctematudeckoii HomeHnkinatype (IUPAC), a Takxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHMYECKHUX BEIIECTB (STHJICH, MPOIMUIIEH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPHUH, (eHom, (opMalbIAeTua, aueTaabAerH], MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKOH CBA3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH XapaKTepU30BaTb COCTaB, CTPOCHHME, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTAaBUTENICH PA3IMUHbIX KIACCOB OPraHUYECKHUX BEILIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TJIUIEPUH, (EHON, aleTalbIeru]l, MypaBbUHAs U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCJIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKH YTIEBOJOPOIHOIO CHIPhS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CIOCOOBI MX MEpPepadOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMUYECTBA HCXOJHOTO BEILIECTBA MITH ITPOAYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WIIK MPOAYKTOB PEAKIINH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, MCHOJb3yeMbIX B XWMHUHM MpPU H3YYEHUHM BEUIECTB U XHUMHUYECKUX SIBJICHUUN
(HaOmoJieHMe, U3MEpeHHe, HKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOJIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl PUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
n1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJTHATh XUMHUYECKUNW OSKCIIEPUMEHT
(mpeBpalieHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHUE €Tro
CBOICTB, KAYECTBEHHBIE PEAKIINH OPTraHUYECKUX BEIIECTB, IeHATypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U J1a0OpaTOpHBIM 00OPYJOBaHHEM, MPEACTABIATH PE3YIbTAThl XUMHYECKOIO
JKCIIEpUMEHTa B (hOpMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pPEAKIHid U (HopMymupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccOBOM nHpopmanyu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTrO
NOBEJCHUA B OBITY M TPYJOBOH JEATETBLHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbS U
OKpY’Kalolllel NpUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBUS Ha KWBBIE OPraHU3MBI



OTIpENIEIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAash cMbIcn mokasatens [1JIK, mosicHsITh Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIE OOYYAIOIIUXCsl C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMU 3J0POBBSI: YMECHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeyHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XumMudeckux (GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE
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Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
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Hroro no pasneny

3

https://Ibz.ru/metodist/iumk/c
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2.3
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https://Ibz.ru/metodist/iumk/c
hemistry/e-r.php
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YrjieBoaopo
JbI

2.4

[Ipuponusie
VCTOYHUKU
YIJIEBOI0PO
JIOB U UX
nepepadoTK
a

https://Ibz.ru/metodist/iumk/c

hemistry/e-r.php

Hroro no pazneny

13

Pa3znen 3. Kuciiopoaconep:xaiue opranuieckue coeTHHEeHHs

https://Ibz.ru/metodist/iumk/c

3.1 Crupte. 3 hemistry/e-r.php

denon

AJpaerunsl.

KapOoHoBbI https://lbz.ru/metodist/iumk/c
3.2 € KUCJIOTEL. 7 hemistry/e-r.php

CI10XHBIE

UpHI

https://Ibz.ru/metodist/iumk/c
3.3 VYrieBoasl 3 hemistry/e-r.php
Hroro no paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

AMUHBL. https://Ibz.ru/metodist/iumk/c
4.1 AMUHOKHCIT 3 hemistry/e-r.php
OTEL benku
Htoro no pazneny 3

Pa3znea S. BbicokoMoJieKyJ/JISIpHbIE COeINHEHUS

IInactmace https://Ibz.ru/metodist/iumk/c
5.1 bl 2 hemistry/e-r.php
Kayuyku.
Bosokna
Hroro mo pazneny 2
OBIIEE https://Ibz.ru/metodist/iumk/c
KOJIMYECTBO 34 hemistry/e-r.php
YACOB I1O

I[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Kont
Ne Tema ypoxa Beer  POIP IpakTuyec
n/n Hble KHe
]
pador  padoThbI
bl
1 IIpeamer oprann4ecko XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
9 Teopus cTpoeHUsT OPraHUYECKUX COCTMHEHUN A. 1
M. bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o knaccuPuKay OPraHUuIECKIX
3 BemecTB. HomeHkmarypa (cucremaruyeckas) u 1
TPUBHUAIbHBIC HA3BAHUSI OPTAHUYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUM 1
paa
MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENN
5 ankaHoB. JI.o. Nel. MonenupoBaHue MOJIEKYJ 1
YTJIEBOIOPOOB U TaJIOT€HONPON3BOAHBIX
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
7 DTUJIEH U POMUIEH — MpOCTeiime 1
MIPEJICTAaBUTENN ATKEHOB.
8 [IpakTnueckas padora Ne 1. «Ilonyuenue atuinena 1 1
Y U3yYEHHUE €TO CBOWCTB)»
9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TonydyeHne CHHTETUYECKOTO KaydyyKa U PE3UHBI
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS,
10 TOMOJIOTUYECKHUH psAll. ALETUIIEH — IPOCTEUIINI 1
MIPEJICTAaBUTENb aTKHHOB
11 Beruucnenus no ypaBHEHUIO XUMHYECKOU 1
peakuun
12 ApeHbl: 0eH3011 1 ToIyoJ. TOKCHYHOCTH apeHOB 1
13 I'eneTnueckas cBsi3b YIi€BOJIOPO/IOB, 1
MIPUHAIISKANTUX K Pa3IMYHBIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTII€BOJAOPOIOB:
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC He(PTSIHBIC Ta3kl, 1
He(Th ¥ MPOAYKTHI €€ TepepadoTKH
15 [IpupoaHbIe HCTOYHHUKH YTIEBOAOPOIOB: 1

MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl,




He(Th U MPOAYKTHI €€ epepaboTku. JI.o. No2.
O3HakomiieHHE ¢ 00pa3lamMu IIacTMace,
Kay4yKOB U pe3HHBbI, KoJuiekiuu «Hedte» u
«YTOJIbY,

16

KonrtponsHas padora Nel. o pazzuemny
«YTII€BOIOPOABD)

17

18

19

[IpenenbHbIe OTHOATOMHBIE CHUPTHI: METAHOJ U
sta”oi. BogoponHas cBsa3b. JI.o. Ne3. ['openue
CIIMPTOB, KAUCCTBCHHBIC PCAKIIUN OJHOATOMHBIX
cniupToB (OKKCIeHue 3taHosa okcuaom Meau( 1)),

MHOroaToMHbIE CIIUPTHI: ATHJICHTIIMKOJb U
riunepud. JI.o. Ne4. CoiicTBa MHOTOAaTOMHBIX
CIUPTOB (B3aUMOJICHCTBYE TJIMIIEPUHA C
rugpokcugom meau(ll))

@DeHo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHUYECKHUE CBOWCTBA, IPUMCHCHHE

20

Anpaeruapl: GopMaIbICTHI U alleTAbICT U/,
Atueton. JI.o. Ne5. CoilicTBa albpaeruaoB
(OKHUCIIEHME aMMHAYHBIM PACTBOPOM OKCH/JIA
cepebpa(l) u ruapokcugom meau(ll)

21

OAHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs U YKCYCHasI

22

23

ITpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaH M OJICMHOBAsA KHUCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHUCJIOT

24

MBIJIa KaK COJIN BBICIIIUX Kap6OHOBBIX KHCJIIOT, UX
MOIOIIee NEUCTBUE

25

26

CroxHble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX
KUCIOT. ['Mapoan3 clioXHbIX 3(UPOB

XKupsr: ruaponus, npuMeHeHue, OnoJoruuecKas
POJIb )KUPOB

27

28

VYrneBonpl: cocTaB, knaccudukaius. Baxkuenmme
Mpe/ICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a
Kpaxmai u nemirono3a kak NpupoHbie
nonumepsl. JI.o. Ne6. BzaumoneiicTBue kpaxmana
C HOJIOM

29

Konrtponsnas paboraNe2 mo pazneny
«Kucnopozacoaep:xariye opraHn4eckue
COCIMHEHUS»

30

AMMHBI: METUJIAMHUH U aHHJINH




AMUHOKHCIIOTHI Kak aM(pOTepHbIe OpraHUYEeCKHe

31 COEIMHEHMU, UX OMOJIOrHYECKOe 3HAUECHHE. 1
IlenTuael
benku KaK MPUPOIHBIE
BBICOKOMOJIEKYJISIpHbIE ~ coenuHenus. Jl.o. No7.
32 Jenarypauus O€NKOB NpU HarpeBaHUM, I[BETHBIC 1

peakmuu OeIKOB.

33 OCHOBHBIE TTIOHSATHSA XUMHHI 1
BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTMHEHH.

34 IInacTMaccel, kaydyku, BonokHa. JI.o. Ne8. 1
O3HakomJIeHHE ¢ 00pa3lamMy IPUPOJHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYy4yKOB

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
1. Xumus: Opranndeckas xumusi: YueOHuK st 10 k1.

ob6rreoopasosar.yupexaenuit/I.E.Pymsutuc, ®.I'. ®enpaman-5-¢ uza.- Mocksa:

[Tpoceemenue, 2019.-160 c.: ui.

METOANUYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIS
2. Xumwus: Oprannueckas xumus: YdueOnuk 1 10 k.

o6ieoopaszosart.yupexaeuuid/I.E.Pymsutuc, ®.I'. Oenpaman-5-¢ uzi.- Mocksa:

[Tpoceemenue, 2019.-160 c.: ui.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuroreka LIOK https://m.edsoo.ru/7f41cc74
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