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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XMMHM Ha ypOBHE CpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUN K pe3yiabTaTaM OCBOCHHS ¢enepanbHOi 00pa30BaTENbHON MPOrpaMMBbl CPEIHEro
obmero ob6paszoBanus (POII COO), mpexacraBineHHbx B DenepanbHOM TOCYJapPCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus y4eOHOrO IpeaMeTa
«Xumusg» B oOpazoBarenbHbIX opraHuzanusax Poccuiickoii denepanuu, pearn3yloUMX OCHOBHBIE
oOpa3oBaTeNbHbIe MPOrPAMMBI, U OCHOBHBIX MOJIO)KeHUH «CTpaTeruu pa3BUTHUS BOCHUTAHUS B
Poccuiickoit ®enepaunn Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOMIOB K pa3padOTKe MPOrpaMMbl 10 XMMHUH, K ONPEACICHUIO O0IIel CTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHUSI OOyYaIOUINXCS CPEICTBAMU YUeOHOTo mpeaMeTa «XUMHUS» I
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyalbHble moyioxkeHus ®I'OC COO o
B3aMMOOOYCIIOBJIICHHOCTH IIEJIeH, COAep)KaHus, pe3yibTaToB OOydeHUs M TpeOOBaHUI K YpPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpazoBaHue,  MOJy4aemMoe  BBIMYCKHMKamMH  00IIeoOpazoBaTebHON
OpraHu3alliy, SBISETCS HEOThEMJIEMON YacThi0 MX 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEepIIAIOIINM
ATallOM peajn3aluy Ha COOTBETCTBYIOIEM €My 0a30BOM YpOBHE KIJIFOUEBBIX LIEHHOCTEH, MPUCYLIUX
LIEJIOCTHOM CHCTEME XHMHUYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl IMO3HAHMSI 3aKOHOB
MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYPhl YENOBEKa, a TAKXKE SKOJIOTHYECKH
000CHOBAHHOTO OTHONICHHUS K CBOEMY 3JI0POBBIO M NPUPOIHON cperne. Peanuzyercss xumuyeckoe
oOpa3oBaHue OOydYaIOIMIMXCS Ha YPOBHE CpPEAHEro OOMmero oOpa3oBaHUs CpPEACTBAMH Y4eOHOTO
npeaMera «XHUMUS», COJEPKAHUE U TIOCTPOCHUE KOTOPOTO OIpPEesieHb B IIPOrpaMMe 10 XUMHUH C
yuétoM crienuduKu HAyKU XUMHH, €€ 3HaueHUs B MO3HAHWUU MPUPOIbl U B MaTepUaIbHOU >KU3HU
o0miecTBa, a Takke C yd4yé€ToM OOIMX Lesled M MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeIHero ol1iero oopazoanusi B Poccuiickoit deneparuu.

XUMHUSL KaK 3JE€MEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0coOyl pOjb B COBPEMEHHOMU
LUBWIN3ALUU, B CO3/laHMM HOBOM 0a3bl MaTepHaabHOM KylbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(opMHpOBaHNE PALIMOHATIBHOIO HAYYHOTO MBIIUIECHHS, B CO3[JaHHE LIEJIOCTHOTO NpeACTaBIeHUs 00
OKpY)KaIoIlleM MHpEe KaK O €JUHCTBE IPUPOJbI M YeloBeKa, KoTopoe (opMHUpyeTcs B XMUMHM Ha
OCHOBE NIOHMMAaHHUs BEUIECTBEHHOI'O COCTAaBa OKPYXAIOIIEr0 MHpa, OCO3HAHUS B3aMMOCBS3H MEXKIY
CTPOCHHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSAMU IIPUMEHEHUSI.

TecHo B3aMMOJAEHCTBYS C IPYIMMHU €CTECTBEHHBIMHM HayKaMH, XHMHS CTaja HEOThEMJIEMOU
YacThI0 MUPOBON KYJBTYPbI, HEOOXOJMMBIM YCIIOBHEM YCIIEHIHOTO TPyJa U KHU3HH KaKIO0ro YjeHa
oOmiectBa. CoBpeMeHHass XMMMsI KaKk HayKa CO3UJaTeibHas, KaKk HayKa BBICOKMX TEXHOJIOTHM
HaIpaBJieHa Ha pelIeHHE ITI00aJbHBIX MPOOJeM yCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPhEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJOTMUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBMM ¢ OOmMMMH HENSIMH W MNPUHLOUIAMU cpelHero oOmero oo6pa3oBaHus
conepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIil YpOBEHb H3Y4YEHHS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOY4YaloIIUXCs, HEOOXOAUMYIO WM JUIsS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEHIHOTO BKJIIOYEHUS B KHU3Hb COIMyMa,
MIPOAOIDKEHHUs 00pa30BaHUs B pa3IMUHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocTaBngomuMy npeaMera «XuMus» SBISI0TCS 0a30Bble Kypchl — «Opranuueckas XUMus» 1
«OO0mas 1 HeopraHWYecKas: XMMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHHsI KOTOPBIX SIBISIFOTCS
OCHOBBI 0a30BOM HayKH: CUCTEMa 3HaHMH MO HEOPraHWYECKOH XMMHHU (C BKIIOUEHHEM 3HAHWHA U3
o0mieil XMMHUK) U opraHuyeckoi xumuu. GopMHUpoBaHHE TAHHON CHUCTEMbl 3HAHMM MPU W3YYEHUH



npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOT00Opas3usi BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranudeckas xumus» M «OOmias ¥ HeopraHudeckas
XUMHUSA» CHOPMHUPOBAHA B MPOrpaMMe 0 XMMHMHM Ha OCHOBE CHUCTEMHOrO IMOJXOAa K H3YyYCHMIO
yuyeOHOro Mmarepuana u OOYyCIOBJI€Ha HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONpPEACIEHHBIX TEOPETHUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHMYEeCKOM XHMMHHM BEILIECTBA
paccMaTpuBarOTCA Ha ypPOBHE KJIACCUYECKOW TCOPUHU CTPOCHHUS OPIaHUYECKUX COCIMHEHUH, a TaKKe
Ha YPOBHE CTEPEOXMMMUYECKHX M JIEKTPOHHBIX NPEACTaBICHUN O cTpoeHuH BemiecTB. CBeneHus 00
U3y4aeMbIX B Kypc€ BEUIECTBAX JAKOTCS B PAa3sBUTUM — OT YIVIEBOJOPOAOB JO CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEJUMHEHHH. B Kypce oOpraHm4eckoidl XHMUU TMOJY4alOT pa3BUTHE
cOopMHpOBAaHHBIE HA YPOBHE OCHOBHOTO O0IEro o0pa3oBaHMs MEPBOHAYAIBHBIC MPEICTABICHUS O
XUMUYECKOHN CBSA3H, KJIACCU()UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT
UX CTPOCHHUS, O XUMUUYECKON PEaKIIMH.

[lon HOBBIM yrioMm 3peHHs B mpeaMere «XuUMHUs» 0a30BOTO YpPOBHS paccMaTpUBACTCA
U3Y4YEHHbII Ha YPOBHE OCHOBHOrO 0O0mero oOpa3oBaHMs TEOPETUYECKUMH MaTepuan M
(aKTOJIOrMUECKUE CBEACHUS O BEIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas u HeopraHudeckas XUMHsD» OOYyYarOIIMMCS MPEJOCTaBISIETCS BO3MOYKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOI0 3aKOHA C OOLIETEOPETUYECKUX U METOJ0JIOTMYECKUX MO3UIMM, TIy0ke
MOHATh UCTOPHYECKOE U3MEHEHUE (DYHKIIUH ATOrO 3aKOHA — OT 0000IIAIoNIei 10 00BICHSIOMEH U
MIPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUM O BaKHEHINMX BEIIECTBAX, MX COCTAaBE, CTPOCHHM, CBOMCTBaxX MU
IIPUMEHEHUH, A TaKXK€ O XMMHMYECKUX PEaKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX NPOTEKAHUS
nononHsierca B Kypcax 10 w11 kmaccoB 3iaeMEHTaMM  COAEPXKAHUS, HMEIOLIUMHU
KYJIBTYpOJOTMUECKUII M NPUKIAJHOW XapakTep. OTH 3HAHMS CHOCOOCTBYIOT IOHHMAaHHIO
B3aMMOCBSA3U XMMHUH C JPYTUMHU HayKaMH, PaCKpbIBAIOT €€ poJib B II03HABATEIBHON U MPAKTUYECKOU
JESITeTbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCITUTAHHUIO YBAKEHHS K TPOIIECCY TBOPUYECTBA B 00JIACTH
TEOPUHM M NPAKTUUECKUX TMPWIOKEHUH XHMHUH, IIOMOTAlOT BBIYCKHUKY OpPHUEHTHPOBATHCS B
OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX POOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH OCMBICIMBATh
uHGOpPMALMI0O W TPUMEHATh €€ JUIs TMOMOJIHEHWsS 3HAHUM, peIleHUs MHTEIJIEKTYAIbHBIX M|
AKCIIEPUMEHTAJIBHBIX MCCIEIOBATENbCKUX 3aJady. B 1menom cojaep)kaHue y4yeOHOro mpeamera
«X¥UMHS» JAHHOTO YPOBHS HW3Y4YEHHsS] OPHEHTHPOBAaHO Ha (OPMUPOBAHHE Yy OOydaroumxcs
MHUPOBO33PEHYECKON OCHOBBI JJIi NMOHUMaHMS (PUIOCOPCKUX HAEH, TaKMX KaK: MaTepuanbHOe
€IMHCTBO HEOPraHWYEeCKOr0 M OpPraHMYecKOro MHUpa, OOYCIOBIEHHOCTb CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHHEM, MO3HABAaEMOCTb MPUPOJHBIX SBJICHUN MYTEM SKCIEPUMEHTA U PEIICHUS
MIPOTUBOPEYUIN MEXTYy HOBBIMU (DaKTaMM M TEOPETUYECKHUMH IPEANOChUIKAMU, OCO3HAHUE DPOJIH
XMMUU B PELIEHUM HKOJOTMUYECKUX NpolieM, a Takke MHpolieM cOepekeHHsl IHEpreTHUecKux
PECYPCOB, CBIPbS, CO3/1aHUsI HOBBIX TEXHOJIOTUI U MAaTEPHAJIOB.

B mutane pemeHus 3ajay BOCIUTAHUS, Pa3BUTHSA M COIMAIM3AIMU OOYYaAIOLIUXCS MPUHSTHIE
MIpOrpaMMON MO0 XWMHH TOAXOABl K ONPENEICHUIO COAEpPkKAHUS M IOCTPOEHUs IpeaMera
peaycMaTpuBaloT (HOPMUPOBAHHE YHHBEpPCAJIBbHBIX YUEOHBIX JEHCTBHH, HMEIOIUX 0a30Boe
3HAa4YeHHUE JUUIsl Pa3IMYHbIX BUJOB JEATEIBHOCTU: PElIeHUs MpolieM, MOUCKa, aHallu3a U 00paboTKH
nH(popMaluy, HEOOXOAUWMBIX MJii NPUOOpPETeHHs] OmIbITa MPAKTUYECKOM U HCCIeA0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUN XUMUHU.

B nmpakTuke npenogaBaHus XMMHM KaKk Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, Tak U Ha
YPOBHE CpeJHEro o01ero oopa3oBaHus, IPU ONpPeIeIEHUH COAECPKATEIbHOM XapaKTePUCTHKH 1IeTei
M3y4eHUs IMpeaMeTa HaIpaBICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJULIHOHHO NPHU3HAETCS
¢bopMHpOBaHHE OCHOB XHWMHYECKOM HayKh Kak oOJacTh COBPEMEHHOI'O €CTECTBO3HaHMS,
IIPAKTUYECKON JEATEIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyabTyphl. C



METOJIMYECKON TOYKH 3PEHUsSI TaKOW MOAXOJ K OMPEACNICHUIO IeNeH M3YUYeHUS MpEeaMeTa SIBISICTCS
BIIOJIHE OTIPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEeHHs TJIABHBIMH LEISIMH HM3YyYeHUs MpeAMeTa «XuMus» Ha
6a3oBoM ypoBHe (10 —11 k1) sIBASIOTCS:

e (QopmupoBaHME CHCTEMbl XHMHUYECKMX 3HAHUN Kak BaKHEUIIEH COCTaBISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpaA, B OCHOBE KOTOPOM JI€KaT KIIIOUEBbIE MOHATHUSA,
(yHIaMEHTAJIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHUE s3bIKA HAYKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHHI MHUPOBO33PEHYECKOTO0  XapakTepa,
03HAaKOMJIEHHE C UCTOpPUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHuEe W pPa3BUTHE TPEICTABICHHUNA O HAYYHBIX METOJAX TO3HAHMS BEIICCTB H
XUMHUYECKHUX peaKuui, HeOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUN OpUEHTHUPOBATHCS B MHUpE
BEUIECTB U XHMHUYECKHUX SIBICHUN, HMMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUUECKON U
MMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHHH M CHOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHUEM U OOBSICHEHHEM
XUMHAYECKOTO OKCHEPUMEHTa, COONIOJICHHEM TMpaBWJI  OE30MacHOro  OOpamieHust C
BEILIECTBAMH.

Hapsiny c¢ atuMm, comepskaTenbHas XapaKTepUCTHKa IENed W 3aJady HU3y4YeHHs MpeaMeTa B
IporpaMMe Mo XUMUHM YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU MPHOPUTETAMU B
cUcTeMe cpeaHero obmiero oopazoBanus. CeromHs B MPEMOJaBaHUM XUMUW B OOJIBIICH CTCTICHH
OTIAETCS MPEATIOYTCHHUE MTPAKTUICCKOW KOMITOHCHTE COJEPIKaHUs OOY4CHHsI, OPUCHTHPOBAHHON Ha
MOATOTOBKY BBHIMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHu3aliy, BIaICI0IIero He HabopoM 3HaHUH, a
(YHKIIMOHATBHOW TPaAaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSIMU aKTUBHOT'O TMOJIy4EHUs 3HAHUH U
MPUMECHCHHS UX B PEATBHOMN KH3HU JIUIS PEIICHHSI TPAKTUICCKUX 33]1a4.

B cBsI3U ¢ 3TUM NpU H3yYEHUU MpeaAMeTa «XHUMHS» JTOMUHUPYIOIIEe 3HAUCHUE TPHOOPETAIOT
TaKue LeIH U 33J1a4d, KaK:

ajanrtanus oOydaroluxcsi K YCIOBHSIM JTHHAMUYHO Pa3BUBAIOLIErocs Mupa, (opMupoOBaHHE
WHTEJUICKTYaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIIbHOMY TPUHSATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHHEe Y 00YJarOIIUXCS KIFOUEBBIX HABBIKOB (KIFOUYEBBIX KOMIIETEHITHI ), NUMEIOIINX
YHUBEpPCAIbHOE 3HAYECHHE ISl Pa3IMYHBIX BUJOB JIEATCILHOCTH: PEIIEHUsS MpoOJeM, IOUCKa,
aHanu3a U o0paboTku WHGOPMAIMK, HEOOXOAMMBIX IS TMPHUOOPETEHUS OMBbITa AESITEIBHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TO3HAHMM XHMHH, a TaKKe /s OLEHKU C TO3UIHHA
HKOJIOTHUECKOM O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
4esloBeKa U MPUPOIHYIO CpEeNY;

pa3BUTHE II03HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
o0Oy4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENIFHO TpUOOpeTaTh HOBBIE 3HAHHMS 1O XUMHUU B
COOTBETCTBUHM C KH3HEHHBIMH MOTPEOHOCTSIMH, HCIOIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH I TOUCKAa W aHaIW3a Y4eOHOW M HAyIHO-TIOMYJISIPHON WH(GOPMAIUU XUMHYECKOTO
CoJIepKaHUS;

(dbopMUpOBaHHE U pa3BUTHE y OOYYAIOUIUXCS ACCOLMATUBHOTO U JIOTHUECKOTO MBIILIICHUS,
HaOII0IaTEeIPHOCTH, COOPAHHOCTH, aKKYypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOJIMMBI, B YaCTHOCTH,
TIPH IJIAHUPOBAHUH W ITPOBEJICHUN XUMHUYECKOTO IKCIICPUMEHTA,

BOCIIUTAHHE Y O0YJAOIIHUXCS YOCXKIEHHOCTH B TYMAaHUCTHICCKON HAIIPABICHHOCTH XUMUH, €€
B2YKHOM POJIU B PEIICHUH TNI00ATBHBIX TPOOJIEM PAllMOHAIBHOTO PUPOIOTIONH30BAHHUS, TOTTOTHEHHS
JHEPTEeTHYECKUX PECYPCOB M COXpPAaHEHUsS MPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OCpe)KHOTO OTHONICHUS K TIPUPOJE W CBOEMY 3JIOPOBBIO, a TaKKe TMPUOOPETEHUs OIbITa



HCIIOJIb30BAHUA MMOJTYYCHHBIX 3HAHUHN AJI IPUHATHUSA T'PaMOTHBIX peH_IeHI/Iﬁ B CUTYyallUAX, CBSA3AHHBIX
C XUMHNYCCKUMU SIBJICHUAMU.

B yuebHOM mmaHe cpemHero ooOmiero oOpa3zoBaHus NpeaMeT «XHMHS» 0a30BOT0 ypPOBHS
BXOJIUT B COCTaB MPEeAMETHOM 00nacTi «EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

OO1iee YUCIIO YacoB, OTBEAEHHBIX IS W3YydeHHS XHUMHH, Ha 0a30BOM YPOBHE CPEIHEIO
obmiero oopazoBanus, coctapisieT — 34 daca (1 gac B Hefelnto).



COJAEP)KAHUE OBYYEHUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKOl XUMHHU

IIpeamer opraHMyeckod XHMMHH: €€ BO3HUMKHOBEHHE, Pa3BUTHUE M 3HAYCHUE B IIOJYYCHUU
HOBBIX BEILECTB U MaTepuanoB. Teopus cTpoeHus oprannyeckux coennHeHuil A. M. byrneposa, eé
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHbIe (POPMYJIbl OPraHHMYECKUX BELIECTB. ['OMOJIOrUs, M30MEpHSL.
XuMuYecKas CBSI3b B OpraHU4ECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o kiaccudukanuym OpraHUYecKux BemiecTB. HoMmeHKmaTypa opraHMYecKHX
COEUHEHUH (cHcTeMaTHuYecKas) U TPUBHAJIbHbIE HA3BAHUS BAKHEHIIMX IPEICTaBUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJABl W3YYEHHUs BELIECTB M MX IPEBPALICHUN: O3HAKOMIICHHE C
o0Opa3liaMu OpPraHMYeCKMX BEUIECTB M MaTepualaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYI
OpPraHUYECKUX BEIIECTB, HAOIIOEHNE M ONUCAHHUE JIEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJIeHUE, OOYIIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHH psaf. Meran M dTaH — npocTenmue
MPEJCTABUTENN aJKAHOB: (U3UYECKHE W XMMHUYECKHE CBOWCTBA (pEaklUU 3aMEIICHUS U TOPEHHS),
HaXO0XJECHUE B IPUPOJIE, TIOIYYCHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOEHHUE, FOMOJIOTMYECKMHM psA. DTUIEH W NPONWIEH — IpOoCTeIne
MPEJICTaBUTENIN AJKEHOB: (PHU3MUECKHe ¥ XHWMHUYECKHE CBOWCTBAa (peakuuu THIPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPU3aLNN), TOIyY€HUE U IIPUMEHEHUE.

Anxaguensl: OyrtaaueH-1,3 u wmertunOyraaueH-1,3: cTpoeHHe, BaKHEHIIME XHUMHUYECKHE
cBOMcCTBa (peakuus noauMepusanun). [lonyueHre CHHTETHYECKOr0 KayuyKa U Pe3UHBbI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMSI, FTOMOJIOTMUECKUN psiA. ALETUIEH — MPOCTEHIINM
MPEJCTaBUTENb AJIKHHOB: COCTaB, CTPOCHHUE, (DU3MYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
I'MJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TUAPATALIUHU, TOPEHNUS ), TOJyYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHMe, (U3MYECKHME M XUMHYECKHE CBOMCTBAa (peakuuu
raJIOTEHUPOBAHUS W HUTPOBaHMs), NOJyYeHHME W TpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u Xumuyeckue c@OUCMBA (PeaKyuu 2al02eHUPOBAHUs U HUMPOBAHUS), NOJYYeHue U
npumenenue.  TokcMYHOCTH  apeHOB. ['eHeTMueckas  CBA3b  MEXAY  YIVIEBOJOPOJaMH,
MIPUHAUIEKANIUMU K Pa3JIUYHbIM KJ1acCaM.

[IpupoaHbIe HCTOYHUKH yTI€BOAOPOAOB. [Iprpoanblii ra3 u nonyTHsle HeQTAHBIE ra3el. HedTh
n e€ mnpoucxoxaeHue. CrnocoObl mnepepaboTKM HePTH: MEpPEeroHkKa, KPEKUHI (TepMUYECKUH,
KaTaluTudeckuit), nuponus. [IpoaykTel nepepaboTku He(YTH, UX TPUMEHEHUE B IPOMBIIIIEHHOCTH U
B ObITY. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

DKCliepUMEHTAJIbHbIE METO/bl W3YUEHHUs BELIECTB M HMX IPEBPALICHUM: O3HAKOMIIEHUE C
o0Opa3uamu IUIacTMacc, KaydyyKoB U pe3uHbl, komiekuuu «HepTs» um «Yromb», mMoaenupoBaHHe
MOJIEKYJI YTJIE€BOAOPOAOB U TraJIOr€HONPOU3BOIHBIX, IPOBEIEHNE NIPAKTUYECKON pabOoThl: MOTydYeHUE
9TWJIEHA U U3yYEHHUE €T0 CBOMCTB.

PacuérHble 3anaun.

Boruncnenus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOIHOTO
BElIECTBa WM MPOAYKTA PEeaKIMK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeiHHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHI. MeTaHOT U 3TaHON: CTpoeHue, (Qusuveckue u
XUMHYECKHE CBOMCTBA (peakuMM C aKTHBHBIMH MeTajllaMH, TaJOr€HOBOJOpOJlaMHU, TOpEHHE),




IIpUMeHEeHne. BonopoaHble CBSA3M MEXAy MOJEKYJaMu CHUPTOB. /[eficTBHME MeTaHOJIa M 3TaHOJIAa Ha
OpraHM3M YeJOBeKa.

MHoroatoMHble CIIUPTHL. DTUIICHTJIUKOIb U TIMLEPUH: CTpOeHUE, (U3UUECKUEe U XUMUYECKUE
CBOICTBA (B3aMMOJEHMCTBHE CO IIEIOYHBIMU METAJIJIaMH, KaueCTBEHHAs! pEeaKlMsi HA MHOTOaTOMHBIE
cnupthl). JlelicTBre Ha OpraHu3Mm yesoBeka. [[puMeHenne raunepruHa u 3TUIICHTIIMKOIS.

@DeHo: CTpOCHHE MOJIEKYINbl, (U3NYECKHe U XUMHUYECKUE CBOMCTBA. TOKCHUYHOCTH (eHoma.
[Ipumenenue denomna.

Anbrerunpl U kemousi. PopManbAeTHl, alleTalbIeTU/: CTPOCHUE, (PU3NIECKUE U XUMUYECKHE
CBOMCTBAa (pEaKLMM OKUCIEHUSI WU BOCCTAHOBJIIEHMS, KaueCTBEHHBIE PEAKIUH), IIOJyUYEHUE WU
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpeeNbHbIe KapOOHOBBIE KHUCIOTH. MypaBbuUHAs U YKCYCHasl KHUCJIOTHI:
CTpoeHHe, (PU3UYEeCKHe W XUMUYECKHE CBOWCTBA (CBOMCTBA, OOIIME /ISl Kiacca KUCIOT, PEaKIUs
TepuUKaAIMK), TOJy4eHHe U mnpuMeHeHue. CTeapuHOBas W OJIGMHOBAas KHUCIOTHI  Kak
MIPEJICTAaBUTENM BBICIIUX KapOOHOBBIX KHUCIOT. Mblia KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE JEUCTBHUE.

Crnoxuble 3(UpHl KaKk NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MOpoin3 CIIOXHBIX 3(HPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupos. buosorndeckas posib KUPOB.

VYrneBoabl: cocTa, Kiaccu(uUKalys YriieBoAOB (MOHO-, JU- M mojucaxapunibl). [noko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTH CTPOCHHUS MOJEKYNbl, (PU3UYEeCKHe W XHUMUYECKUE
cBoiicTBa (B3ammonericteue ¢ rugpokcuaoM meau(ll), okucienne amMmmMuadHbIM PacTBOPOM OKCHIIA
cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXKACHWE B TPUPOJAE, IPHUMEHEHHE,
ouonoruueckas poib. dotocunTes. PpyKTO3a KAaK M30MEP TIIFOKO3BI.

Kpaxman u nemnrono3a kak mpupojHbie noimumepbl. CTpoeHHe Kpaxmalla W IeJITIOI03bI.
du3nyeckre 1 XMMUYECKHUE CBOICTBA Kpaxmaina (TUIpoJu3, KaYeCTBEHHAs PeaKus C HOJOM).

OKClepUMEHTAJIbHBIE METO/Abl HM3YYEHHUs BELIECTB M MX NPEBpALICHHI: IpPOBEICHUE,
HaOII0/IeHNE U OMHCAHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CHHPTOB, KAYECTBEHHBIE PEAKIIHH
OJTHOATOMHBIX CHHPTOB (OKUCJIEHHE »HTaHoda okcugoMm Meau(ll)), MHOroaTroMHBIX CHHPTOB
(B3auMmopelicTBue ruuepuHa c¢ ruapokcunom wmeau(ll)), anpaernnoB (OKuciIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l) u rugpoxcugom Memu(ll), B3aumoneiicTBue kpaxmaiga C HOJOM),
MIPOBE/ICHUE NMPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHUCIIOTHI.

Pacuérnpie 3amaun.

Boruncnenus no ypaBHEHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BElIECTBAa WM MPOAYKTA PEaKIIMU 0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOAHBIX
BEIIECTB WM MPOJIYKTOB PEAKLIUH).

A3oTconeprKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak aM(poTepHble OpraHudeckue coenuHeHus. Pu3nyecKkue U XUMHUYECKUE
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIHa). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak NpUpPOIHBIE BBICOKOMOJIEKYISIpDHBIE coenuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsi CTPYKTypa OenkoB. XHUMHUECKHE CBOMCTBa O€NKOB: THAPOJIM3, JEHATypalus,
KayeCTBEHHbIE PEaKMU Ha OEJIKH.

DKcriepuMEHTAIbHbIE METOJbl HM3y4YeHHUs BEIIECTB M WX MpeBpallleHui: HaOloJeHue Hu
OIMCaHNE JIEMOHCTPAI[MOHHBIX OIIBITOB: J€HaTypalnusi OelIKOB MPH HAarpeBaHUH, LIBETHbHIE PEAKINU
O€eJIKOB.

BbicokomosekyIsipHbIe COeJUHEHHSA

OcCHOBHbIE TOHSATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHIl: MOHOMEp, TOJIHMEp,
CTPYKTYpHO€ 3BEHO, CTEINEHb MOJIMMEpPHU3aLUU, CpelHsAsd MoJeKynsapHas macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — IOJIMMEPU3ALINS U TOJUKOHICHC AL



DKcIepUMEHTAIbHBIE METOJbl W3YYEHHs] BEIIECTB M HUX IMPEBpAICHU: O3HAKOMIICHHE C
o0pa3iaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU HM3ydyeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 MCIIOIB30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK U MOHATHUH,
SBJISIOLIMXCS] CHCTEMHBIMHU U151 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE NOHATHUSA: ABJICHHME, HAY4YHbIM (akT, TMIIOTE3a, 3aKOH, Teopus,
aHamM3, CUHTE3, KiIaccHu(uKauus, NEePUOAUYHOCTb, HAOIIOACHUE, HW3MEPEHUE, SKCIEPUMEHT,
MO/JICIIUPOBAHUE.

®dusnka: mMaTtepus, 3HEprusi, Macca, aToOM, IEKTPOH, MOJIEKYJa, HEPreTHUECKUl ypOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSHUE BEIleCTBa, (GU3NYECKUE BEJIMUMHBI U €IMHUIBI UX
U3MEpEHUsI.

buonorusi: knetka, opraHu3Mm, Ouocdepa, OOMEH BeELIECTB B Opranusme, (oToCUHTE3,
OMOJIOTMYECKH aKTUBHBIC BellecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, IOJE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoNOrHA: NHUIIEBBIE MPOIYKTHI, OCHOBBI PAallMOHAIBHOTO IHTAHHS, MOIOIINE CpPEICTBA,
JICKApCTBEHHBIE M KOCMETHYECKHE TpenapaThl, MaTepHaibl M3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHMU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TPeOOBAHUS K PE3yIbTaTaM OCBOCHHS O0YYAIOIIMMICS TIPOTPaMM
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAaNpeAMETHBIM U TpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOM /7Sl pa3paboTKH MIaHUPYEMbIX PEe3yJIbTaTOB OCBOSHHS MPOTPAMM CPEIHETO
o01ero 00pa3oBaHus SBISAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

B coOTBeTCTBMM C CHCTEMHO-JESATSIBHOCTHBIM TIOJXOJOM B CTPYKType JIMYHOCTHBIX
pE3yNbTaTOB OCBOCHUS IpeaMeTa «XHMHs Ha YPOBHE CPEIHEro oOIero oOpa3oBaHMs BbIIEICHBI
CIIETYIOIIIE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHCSI POCCHUMCKON TpakIaHCKOM HUIECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJIEICHHUIO;

HaJIM4YMe MOTHBAILIUU K 00YUEHHIO;

[[eJICHANPaBICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN IJMYHOCTH HA OCHOBE KITFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYYalOLIUXCsl PYKOBOJICTBOBAaTbCS B CBOEU JI€ATEIbHOCTH
[[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, MPUCYHIMMH  [EJIOCTHOM  CHCTeME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIM4YMe TIPABOCO3HAHUS IKOJIOTUYECKOW KYIbTYPhl U CIIOCOOHOCTH CTaBUThH LIETU M CTPOUTH
KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHHS MPEAMETa « XUMH» JOCTUTAIOTCS B €AMHCTBE YICOHOU U
BOCIIUTATENFHOU JIEATEIHPHOCTH B COOTBETCTBUU C TYMaHHUCTHUYECKUMH, COIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€ATaMHU POCCHIICKOTO TPaKIAHCKOTO OOIIeCcTBa,
MPUHATBIMH B OONIECTBE HOPMaMH M TPAaBWJIAMH ITOBEACHHS, CIIOCOOCTBYIOIIMMH TIPOIECcam
CaMOII03HAHUs, CAMOPA3BUTHUSI M HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00Y4aIOIINXCSl.



JIMYHOCTHBIE pEe3YNbTAaThl OCBOCHHS MpEeAMeTa «XHUMHUS» OTpakaT CHOPMUPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUUECKOHN J1eATEIbHOCTH 00YYaIOIIUXCS M0 pealn3alii MPUHITHIX B
o01iecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaKCHUS K
3aKOHY U MIPaBOIOPSIIKY;

MPEJICTAaBICHUS] O COLMAIbHBIX HOpPMax M TMpaBUjaX MEXKIMYHOCTHBIX OTHOILIECHUH B
KOJIIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOHW NEATEIHHOCTH TPU CO3JAHHHM YYEOHBIX TPOEKTOB,
pelIeHnr y4eOHbIX U MMO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OHHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX MPU
aHaJIM3€e Pa3IMYHbIX BUJOB YU€OHOU NESTEIHHOCTH,

2) NIaTPMOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HaclIeJIUI0 OT€YECTBEHHON XUMHUU;

yBaXKeHHsI K MpOIleccy TBOPUYECTBA B 0OJACTH TEOPUM U MPAKTHUECKOTO MPUMEHEHUs XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHSI HAYKH €CTh PE3YJIbTAT JUIUTEIHHBIX HAOFOJACHUM, KPOIIOTIUBBIX
IKCIIEPUMEHTAILHBIX IIOMCKOB, TIOCTOSITHHOTO TPY/Ia YUEHBIX U MPAKTUKOB,

MHTEpeca U MO3HABATEILHBIX MOTUBOB B MOJIYUEHUHU U MOCIEAYIONIEM aHalu3e nH(popmanuu o
MePEIOBBIX JOCTIXKEHUSX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIOCOOHOCTH OILIEHHMBATh CUTYallUU, CBS3aHHBIC C XMMHYECKHUMH SIBICHUSIMH, U MPUHUMATh
OCO3HaHHBIE PEIICHHUs, OPUECHTHPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEIEHHWE M TIOCTYNIKM CBOMX TOBAPHUINCH C TO3UIUN
HPABCTBCHHBIX H ITPABOBBIX HOPM M OCO3HAHWE TIOCIICICTBUN ITHX MOCTYITKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHUS [IEHHOCTeH 30pOBOTO U 0e30mMacHOro o0pas3a >KU3HHU, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJTr0IeHUsI TIPaBIIT 0€30TTaCHOTO 0OpaIleHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U
B TPYAOBOH J€ATEIHHOCTH;

MMOHUMAaHUS [IEHHOCTH MPaBUJI MHIMBUYaTIbHOTO U KOJUIEKTHBHOTO 0€30MacHOTO MOBEACHUS B
CUTYAITUSAX, YTPOIKAIOITUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HENPHUATHUS BPEIAHBIX TMPHUBBIUEK (YIOTPEOJICHUS aJIKOTOJIS,
HApKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIICIOBATEIILCKOW  JCSATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCIHLHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTHUECKUX 3a/7a4 COIUAIbHON
HaMpaBJIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

HMHTEpeca K MPaKTUIECKOMY M3YUYeHHIO Mpodeccuil pa3TuyHOro pojia, B TOM YHCIIE Ha OCHOBE
MPUMEHECHHS TTPEIMETHBIX 3HAHUH 110 XHMHH;

YBaXCHHSI K TPYJTY, JIOISAM TPYyJia U pe3yiIbTaTaM TPYAOBOH JIESITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUIYaTbHOW TpaeKTOpuu oOpa3oBaHHs, Oymyiien
npodeccun U peanuzanyu COOCTBEHHBIX KXU3HEHHBIX IUIAHOB C YYETOM JUYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN O0IIECTBA;

6) 2K0JI0rM4YeCcKOro BOCIIMTAHMS:



HKOJIOTUYECKU LEI1eCO00pa3HOro OTHOUICHUS K TNPHUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHHUS
JKM3HU Ha 3eMIie;

MOHUMAaHUS TJ00AJTbHOIO XapakTepa SKOJIOTMYECKHUX MpoOJieM, BIUSHUS SKOHOMHYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CPEMBL;

OCO3HaHMA HEOOXOJMMOCTH HCIIOJIb30BAHMS JOCTHIKCHUNH XUMHU JUIS PEIICHUS BOIPOCOB
pPalMOHAIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUIN, IPUHOCSIIMX BPEJ OKPYKAOIIEH MPUPOIHOM Cpesie, YMEHUs
MIPOTHO3UPOBATh HEOJATONPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX IEHCTBUN U
IIPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKOM KYJIbTYphl, OIbITa
NEATEIbHOCTH  3KOJIOTMYECKOW  HAIlpaBJIC€HHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HMMH B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOM IPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHUBHO
MPOTHBOCTOATH HICOJIOTHH XeMO(poOuH;

7) HIEHHOCTH HAYYHOI0 MTO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLLECTBEHHOM MTPaKTUKU;

MOHMMaHMs CcHenu(UKH XUMUM KaK HayKd, OCO3HaHUS €€ poinu B (OPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIUICHUS, CO3JaHHH IIEJIOCTHOTO IPEACTaBIECHUS 00 OKpyKaroleM
MHUpE KaK O €IUHCTBE IPUPOABI U YEIOBEKA, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U pELICHUU
poOIeM COXpaHEHUS IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH JUIsI COBPEMEHHOW UMBWIM3AaLMU: B €€
T'YMaHUCTUYECKOW HAIPABICHHOCTH M BaXHOW POJIU B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOM
KYJIbTYpPbl, PEIIEHUU TI00ANbHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOU,
SHEPTeTUYECKON, MUILEBOM U IKOJOTUUECKOW O€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCIIeueHUN
YCIIOBHIA YCIIEIIHOTO TPYAA U KOJOTHYECKH KOM(MOPTHOH JKU3HU KaXKOTO YIeHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM  T'PaMOTHOCTH: TIOHMMaHHUsl  CYIIHOCTM  METOJOB  IO3HAaHUA,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMble 3HAHUS JUIS
aHaJIn3a U OOBSICHEHHUS SIBJICHUI OKPYXAIOIIero MUpa U MPOUCXOSAIINX B HEM U3MEHEHUH, yMEHUS
7ieniaTh 00OCHOBAaHHBIE 3aKIIOYEHMS] HA OCHOBE HAYYHbBIX (DAKTOB M MMEIOIIMXCS JaHHBIX C IIEJIBIO
IIOJIy4YEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS AJIS peleHust npodieM B
peanbHBIX KU3HEHHBIX CUTYAILMIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CHOCOOHOCTM K HENpPEephIBHOMY O00pa3oBaHHIO U €aMOOOpa3oBaHHUIO, K
aKTUBHOMY MOJyYEHHIO HOBBIX 3HaHUI 110 XUMHH B COOTBETCTBHHM C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSM TPy/a B pa3IMuHbIX chepax npodecCHOHaTbHON AESITETbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ysIbTaThl OCBOCHHS YUeOHOTO mpeaMeTa «XUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYMMbIe JUIS  (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIONIMXCS MEKIUCIUIUTMHAPHBIC
(MexXIpeIMeTHbIE) O0IIeHayYHbIEe MOHATHUS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTHHBI MUpPA U
CHCHI/I(bI/IKy MCTOHOB IIO3HAHUSA, HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HAYKax (MaTepI/ISI, BC€IIECTBO,
SHEPrus, SBJICHHE, MPOIECC, CUCTEMa, HAyYHbIH (aKT, IPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBAaHKE, HAOIOICHHE, U3MEPEHUE, DIKCTICPUMEHT U JIPYTHUE);



YHUBEpCaJbHbIC y4eOHBbIC NeicTBUS (IIO3HABATENIbHBIC, KOMMYHHKATUBHbIC, PETYISTHBHBIC),
obecnieunBaromue (GopMUpoBaHUEe (PYHKIIMOHAIBHONH TI'PAMOTHOCTH W COIMAIBHOH KOMITCTCHITHH
00yJaronuxcs;

CIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXKIMCLUIIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIE ACUCTBUS B TIO3HABATEILHOM U COITMATLHOM
IIPaKTHUKE.

MeranpeaMeTHbIe  Pe3yJbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU  y4COHBIMHU
MMO3HAaBATCJIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA IIGfICTBI/ISIMH.

OBy1ajieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbIe JJOrHYecKHUe AelCcTBUS:

CaMOCTOATENIbHO  (OPMYJIMPOBATh H  aKTyaJu3UpOBaTh MpoOJeMy, BCECTOPOHHE €
paccMaTpuBarh;

ONpEACIATh IENU JIeATSIBHOCTH, 3aJaBas TNapaMeTpbl WU KPUTCPUU WX JIOCTHIKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACITSIHPHOCTU C MTOCTABICHHBIMHU LICIISIMH;

WCIIOIb30BaTh TPHU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIINIJICHUS — BBIICIATH
XapaKTCPHBIC IMPpU3HAKH HOHATHHU u YCTaHaBJIMBATb nux B3aUMOCBA3b, HUCIIOJIB30BaTh
COOTBCTCTBYIOIIUEC ITOHATUA JIA O6’I)$ICHGHI/I$I OTACJIIBbHBIX q)aKTOB n ﬂBﬂeHHﬁ;

BBIOMPATh OCHOBAHUSI M KPUTEPUH TSI KIaCCHU(UKAIIMU BEIIECCTB U XUMHUYECCKUX PEaKITHi;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYCCKHUE PACCYKICHUA (I/IH[[YKTI/IBHI)IG, ACAYKTUBHBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH U MPOTHUBOPEYMsS] B PACCMATPUBAEMbIX SIBICHUAX, (POPMYIHpOBaTh BBIBOJABI U
3aKJTIOUYEHUS,

MPUMEHSTh B IMPOLIECCE TMO3HAHMS, HUCIOIb3yeMbleé B XHMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MoJIeNi, TIpeoOpa3oBhIBaTh MOJAETIBHBIE NMPEACTABICHUS — XMMHUYECKHH 3HAK (CHMBOII) DJIEMEHTa,
XuMu4eckas popMyia, ypaBHEHUE XUMHUUECKOW PEaKIIMK — IPU PEHICHUN YIeOHBIX TTO3HABATEIBHBIX
W TPAKTHYECKUX 3aJlay, NPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS JJIS BBISABICHUS
XapaKTePHBIX MPU3HAKOB N3Y4aeMbIX BEIECTB M XUMUYECKHUX PEAKIIHIA.

2) 0a30BbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaACTh OCHOBAMHU METOJJ0B HAYUYHOT'O MMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKHI/Iﬁ;

dbopMynupoBaTh IeIM W 3aJa4d  UCCIIEJIOBAHMs, HCIOJIb30BaTh TIOCTaBJICHHBIE W
CaMOCTOSITENTFHO CHOPMYITUPOBAHHBIE BOMPOCH B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMHPOBaHUSI TUIIOTE3bI 10 IPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbBIX CY)KJIEHUN;

BJIaACTh HABBIKAMH CaMOCTOSTCIBHOI'O0 INIAHUPOBAHHUA W HOPOBCACHUA YUYCHHYCCKUX
HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh yMEHHS HaONIOJaTh 3a XOJOM IMPOIIecca, CaMOCTOSTETHHO
MPOTHO3HPOBATh €ro pe3ynabTar, (OpMyIupoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCJICIOBAHUS, COCTABJISTH OOOCHOBAHHBIH OTYET O MPOJICITAHHOMN
pabore;

MPUOOPETATh OMBIT YUEHUYECKOM MCCIEA0BATEIHCKON M IPOEKTHOM NeATeIbHOCTH, IPOSBISAThH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY TOMCKY METOJIOB PEIICHHUs MPAaKTUYECKUX 3a/ad,
MPUMEHEHHIO Pa3JTUYHBIX METOJIOB TTO3HAHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpManuM (HaydHO-TIOMYJIApHAs JUTepaTypa
XUMHUYECKOTO COJep)KaHus, CIpaBOYHbIE TMocoOus, pecypcbl VHTepHeTa), aHAIM3UPOBATH
MH(OPMAIIHIO PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS, KPUTUIECKHU OLIEHUBATh €€ JOCTOBEPHOCTh
U HENIPOTUBOPEYUBOCTE;

(dbopMynupoBaTh 3ampochl U TNPUMEHATh pa3IUYHbIE METOAbl NpPU TOUCKE U OTOOpe
nH(popManuy, HeOOXOAUMOM /7Sl BBIMIOTHEHUS YU€OHBIX 3a/1a4 ONPeAeIEHHOTO TUTIA;



npuoOpeTaTs OMNBIT HCHOJIB30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMAJIBHYIO (OpMY TpencTaBlieHus WHpoOpManuu (CXEMHl,
rpaduKu, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

MCIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA NIPU paboTe ¢ XUMHUYECKOW HH(OpMAIHEH:
IPUMEHATh MEXIpeAMETHble ((pU3uYecKue M MaTreMaTH4YecKHe) 3HAaKM M CUMBOJIBL, (OpMYIIHI,
a00peBHaTypbl, HOMEHKIIATYPY;

MCIOJIB30BATh M MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISATHOCTH.

OByageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJaBaTh BONPOCHI 10 CYLIECTBY OOCYXJIaeMOH TeMbl B XOJ€ Juajgora W/WiIM JUCKYCCHH,
BbICKa3blBaTh  UJEH, (HOpPMyIUpOBaTb CBOU  IPEJUIOKEHUS  OTHOCUTEIBHO  BBIOJIHEHMS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C HpE3CHTALMENW pEe3yIbTaTOB II03HABATEIBbHON JEATEIBHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPU BBIIOJHEHUH XUMHUYECKOTO 3KCIEPUMEHTA,
IIPAKTUYECKON pabOThl IO HCCIEI0BAaHUIO CBOICTB M3y4aeMbIX BELIECTB, pealu3alluyd ydyeOHOro
npoekta W (QOpPMYIHMPOBaTH BBIBOABI 10 pe3yibTaTaM IPOBEIEHHBIX HCCIEAOBAHUN MYyTEM
COTJIACOBAHUS TIO3UIUI B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

OsiajieHNe YHHBEPCAJIbHBIMH PeryisiTHBHbIMH /1€ CTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh W OCYLIECTBIATh CBOK I103HABATEIbHYIO JIEATEIIbHOCTD,
omnpezaenss €€ LeNM W 3aJauyd, KOHTPOJIMPOBaTb M IO Mepe HEOoOXOJUMOCTH KOPPEKTUPOBAThH
IpeagaraéMplii aJrOPUTM JAEUCTBUN TpPU BBHINOJIHEHUMM YYEOHBIX W MCCIEIOBATEJIbCKUX 3a/ad,
BbIOMpaTh Haubosiee >3PPEKTUBHBIN CIOCOO UX pelieHHs ¢ Y4ETOM IOJIY4EHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalln3a U CaMOOLEHKH.

HNPEIMETHBIE PE3YJIbTATbBI

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «Opranuyeckast XUMHs» OTPAKAIOT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYyYHOMH
KapTUHBl MHpA, POJIM XUMHH B TO3HAHUU SIBJICHHN TPHUPOJLI, B (POPMUPOBAHUU MBIIUICHUS W
KYJIbTYpPBI JINYHOCTH, €€ PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOJUMOM ISl PEIICHUS MPAKTHIECKIX
3a/1a4 ¥ HKOJIOTMYecKd 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U TIPUPOIHOM Cperie;

BJIAJICHUE CHCTEMON XMMHWYECKHX 3HAHUW, KOTOPAS BKJIIOYAET: OCHOBOIIOJATAOIINE MTOHSATHS
(XMMHUYECKUI DJIEMEHT, aTOM, OJJEKTpPOHHas 000J04YKa aroma, MOJEKyJa, BaJeHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh,  XMUMHUYECKas CBs3b, CTpPyKTypHas Qopmyna (pa3BépHyTas W
COKpaIéHHasi), MOJb, MOJISIpHasl Macca, MOJSIPHBIA 00BEM, YIIIepOIHBINA CKeNeT, PyHKIMOHAIbHAS
rpynmna, pajaukai, U30Mepusi, ©K30Mepbl, TOMOJIOTUYECKUNA PsJl, TOMOJIOTH, YIJIEBOJAOPOIbI, KUCIOPOT
1 a30TCOJACPIKALIUE COCIUHEHHUsI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCITUHEHMS); TEOPUH U 3aKOHBI (TEOpHs CTPOCHHS OpraHudecKkux BemiecTB A. M. Bytneposa, 3akoH
COXpaHEHHUs MacChl BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3bIK XUMHUU; MUPOBO33PEHUECKUE
3HAHUs, JIeKAIlME B OCHOBE NOHUMAHMUSA NPUYMHHOCTH U CHUCTEMHOCTM XUMHUUYECKUX SIBJIICHUM,
(akToNOrMuecKue CBEACHHUS O CBOICTBaX, COCTaBe, IMOJyYEHHH M O€30MacHOM HCIIOIb30BaHUH
BOKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M MIPAKTUUCCKOM JACSITEIHBHOCTH YEIIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTEpHbIE MPU3HAKU MOHSATHH, YCTAaHABIMBATH UX
B3alMOCBSI3b, MCIOJIB30BATH COOTBETCTBYIOIIME IIOHATHS NPU ONMCAHMM COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHU;



c(OPMHPOBAHHOCT YMEHHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY [UIS COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOMN) (OpMyT OpPraHMYECKUX BEIIECTB U
YPaBHEHUM XMMHYECKUX peakluil, U3rOTaBIUBaTh MOJEIN MOJIEKYJ] OPraHWYECKHX BEIIECTB IS
WUTIOCTPALMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH YCTAHABIMBATH IPHUHAJICKHOCTh H3YYCHHBIX OPraHMYECKUX
BEIIIECTB I10 UX COCTaBY U CTPOEHUIO K OINpe/IeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (YIri1eBOOPOIbI,
KHUCIOPOA M a30TCOJEpXKalllie COEAMHEHUS, BBICOKOMOJIEKYJISIPDHBIE COEAMHEHUs), JaBaTb MM
Ha3zBaHUs 1o cucremarnyeckoir HomeHknarype (IUPAC), a Takxke NpUBOIUTH TpHUBHAIBHBIC
Ha3BaHMsI OTJIENbHBIX OPraHWYECKUX BELIECTB (ITUJIEH, MPOMNWIEH, alETHIEH, STUJIEHIVIUKOJb,
rauueput, ¢GeHon, QopManbAeruj, aueraibIeru], MypaBbHHas KHUCIOTa, YKCYCHas KHCJIOTa,
OJICMHOBAs KUCJIOTA, CTEapUHOBAs KUCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmall, LEeJUI0103a, [IIHLUH);

c(OPMHPOBAHHOCTh yMEHHUS OIPENENATh BUAbBI XUMHUYECKOW CBA3M B OpPraHMYECKHX
COEUHEHUX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTb YMEHHS IMPUMEHSTH IIOJIOKEHUSI TEOPHUM CTPOEHUS OpPraHUYECKHX
BemectB A. M. bytnepoBa Ui 0OBACHEHMs 3aBHCHMOCTH CBOWCTB BEILECTB OT MX COCTaBa U
CTPOEHHMSI; 3aKOH COXPaHEHHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3HUECKUE U XUMUYECKUE
CBOWCTBA TUIMYHBIX IPEJCTaBUTENICH DPA3JIMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, MpPONWIEH, aueTwieH, OyraaueH-1,3, mermnOyraaueH-1,3, OeH30i1, MeTaHON, 3TaHOI,
STHJICHIJIMKOJb, TIUIECPUH, (DEHOJ, aleTalbAerha, MypaBbHHAs W YKCYCHas KHCJIOTHI, TIOKO3a,
Kpaxmajl, LeJUII0J03a, aMUHOYKCYCHAsi KHCIIOTa), WJUIIOCTPUPOBATh I'€HETUYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHUSIMM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIMHA C HUCIOJBb30BAHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh MCTOYHHKH YTIEBOIAOPOIHOTO CHIpbs (HE(]TH,
MPUPOJHBIN Ta3, Yroyb), CIOCOOBI MX NEpepadOTKM M TPAKTHUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYMCIECHUS MO XUMHUYECKUM YpaBHEHMSM (Macchl,
00BbEMa, KOJIMYEeCTBa MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEAKIMH MO M3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOJYKTOB PEAKIIH);

c(OPMHPOBAHHOCTh YMEHHWH BaleTh CUCTEMON 3HaHWN 00 OCHOBHBIX METOJaX HAay4HOTO
MO3HAHUs, UCIOJIb3YEMBIX B XMMHHU NPU U3YYEHUH BEUIECTB M XMMUYECKHX SIBICHUH (HaOmroneHue,
U3MEpEeHHue, SKCIIEPUMEHT, MOJEIUPOBAHKE), HCIONb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHMS IS
MPUHATHUSL PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX C BEIIECTBAMU U UX
IIPUMEHEHHEM;

c(OPMHPOBAHHOCTh yYMEHHUH COOJIOJAaTh IpaBHUjia IOJb30BAHUS XHMHYECKOH MOCyIOH |
abopaTOpHBIM O0OPYAOBAaHUEM, a TAaKXKe MpaBHJIa OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMH IO BBIITOJHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI MJAHUPOBATh M BBHINOJHATE XMMHUYECKMH HKCIEPUMEHT
(mpeBpallleHusT OPTaHUYECKUX BELIECTB IPU HArpeBaHUM, IOJYyYEHHE STHIEHA M H3YyYEHHUE €ro
CBOWCTB, KaYeCTBEHHBIE PEaKIMM OPraHWYECKUX BELIECTB, JIEHATypalus OEJIKOB MpPU HarpeBaHUH,
L[BETHBIE peaKIMK OEJKOB) B COOTBETCTBHHU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTHU MPHU OOpAIICHUH C
BEUIECTBAMH U JITAOOpPaTOpHBIM O0OpYyIOBaHUEM, NPEACTABIATH pPE3YyJIbTaThl XHUMHUYECKOTO
SKCIEepUMEHTa B (pOpMe 3alMCH YPaBHEHUI COOTBETCTBYIOLIMX peakiUii U (hOPMYyIHUPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YNIbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTHUECKH aHAJIU3UPOBATh XHUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeCTBa MaccoBoil uHpopmainuu, UHTEepHET U ApYyrux);



c(hOpMUPOBAHHOCTh YMEHUN COOIIOIATh MPaBUiIa IKOJIOTHUECKHU 11e71ecO00pa3HOT0 MOBEICHUS
B OBITY M TPYIOBOW JAEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3JI0pPOBbS M OKpYXKaromieu
MPUPOJHON Cpenbl, OCO3HABATh OINACHOCTbh BO3ACHCTBHUSI HA JKUBbIE OPraHU3MbBI OIpeNeIEHHbBIX
OpraHWYECKUX BEUIECTB, NMOHMMAas cMmbich mnokaszarens [IJIK, moscHsaTh Ha npumepax crocoObl
YMEHBIIICHUS U MPEJOTBPAICHUS UX BPEAHOTO BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

U1 00y4aroNIMXCs ¢ OrPaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUTSL CJICTIBIX U CIA0OBHISIIMX OOYYAIONIMXCS: YMEHHE WCIOIh30BaTh PEIbe(hHO-TOUCHHYIO
cucremy obo3nauenuii JI. bpaits st 3anvcu XuMudeckux Gopmyi.



TEMATHYECKOE ITJNTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
bed P P https://resh.edu.ru/
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesoaopoasl
2.1 [IpenenbHbIE YTI€BOAOPOIbI — AJTKAHbI 2 https://resh.edu.ru/
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 1 https://resh.edu.ru/
' aJIKaINEHBI, aJTKUHBI
https://resh.edu.ru/
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [TpupoaHbIe HICTOYHUKH YTIIEBOIOPOJIOB U 3 1 https://resh.edu.ru/
' ux nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
31 Criuprsi, derion 3 https://resh.edu.ru/
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 1 https://resh.edu.ru/
' CnoxHbie 3QUpbI
33 VriaeBost 3 1 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Uroro no pazgeny

13

Pasnen 4. A3oTcoaeprkaiime opranudeckne coelMHeHus

4.1 AMUHBI. AMMHOKHCIIOTHI. benku 3 https://resh.edu.ru/
Hroro o pazneny 3
Pa3nea S. ‘BLICOKOMOJIeKyJIﬂprIe coeIMHEeHHU A

5.1 ITnacrmaccel. Kayayku. Bookna 1 https://resh.edu.ru/
Hroro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 33



https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 32 2 3







ITOYPOYHOE IIJIAHUPOBAHMUE 10 KJIACC

KoauuecTBo yacos DJIeKTPOHHbIE
Ne Hara
Tema ypoka Konrtpoubnbsie IIpakrnuyeckue uugpospie
n/n Bcero U3YYeHU s
padoThbI padoThI o0pa3oBaTe/bHbIE
pecypcsl

1 [MpeamMer opraHryecKoil XUMuUH, €€ 1 5.09.23 https://resh.edu.ru/
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHUE R
Teopwust cTpoeHUs] OpraHMYECKUX _

2 coenunenuii A. M. bytieposa, eé 1 12.09.23 https://resh.edu.ru/
OCHOBHBIE MTOJIOKCHUS
[IpencraBnenue o kinaccuuKauu

3 opranudeckux Bemiects. HomeHkmatypa 1 19.09.23 https://resh.edu.ru/
(cuctemarnveckas) ¥ TPUBUAIbHBIC
Ha3BaHUsI OPraHUYECKUX BEIECTB

4 AJKaHBbI: COCTaBVI/I CTpOCHHUE, 1 96.09.23 https://resh.edu.ru/
TOMOJIOTUYECKHH P

5 MertaH ¥ 3TaH — IpOCTeIIIne 1 3.10.23 https://resh.edu.ru/
NPEACTaBUTENN aJIKaHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 10.10.23 https:/Iresh.edu.ru/

7 DTHIIEH B TPONIIIEH — MPOCTEHTIINe 1 17 10.23 https://resh.edu.ru/
MPE/ICTABUTEIN aJTKEHOB

8 [TpakTuyeckast padora Ne 1. <jHOJIY‘-ICHI/IC 1 1 941023 https://resh.edu.ru/
ITUJICHA U U3y4YEHUE E€r0 CBOWCTBY
Ankanuensl. byranuen-1,3 u _

9 MeTunoyranuen-1,3. [lonyuenue 1 7.11.23 https:/Iresh.edu.ru/
CHHTETUYECKOTO KaydyKa U PEe3UHBI

10 AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, 1 14.11.23 https://resh.edu.ru/

TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
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MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYSCKOH

https://resh.edu.ru/

11 21.11.23
peaKium

12 ApeHbl: 0eH30J1 ¥ TOY0J. TOKCHYHOCTh 98.11.23 https://resh.edu.ru/
apeHoB

13 I'eneTHuecKas CBsI3b YIJIECBOI0POIOB, 51293 https://resh.edu.ru/
NPUHAUIEKANIUX K PA3IMYHBIM KJIACCaM o
I1 :

pI/IpO,Z[HBIue UCTOYHHKH YTIICBO0POJIOB https://resh.edu.ru/

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTIHBIC 12.12.23
rasbl, HeQTh ¥ IPOAYKTHI € MepepaboTKH
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOIOB:

https://resh.edu.r

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC 19.12.23 ttps:/Iresh.edu.ru/
rasbl, HeTh ¥ MPOAYKTHI €€ mepepaboTKH

16 KonrtpomnbHas pabora 1o pasaeny 96.12.23 https://resh.edu.ru/
«YTIeBoaopoab»

17 [TpenenbHBIE OAHOATOMHBIE CITUPTHI: 9.01.24 https://resh.edu.ru/
METaHOJ U 3TaHoJI. BogopoaHast CBs3b o

18 MHOTr0aTOMHBIE CITUPTHI: TUICHTITUKOIb U 16.01.24 https://resh.edu.ru/
TITHIIEPUH

19 deHout: cTpoeHne I\fOJ'IeK}IJ'IBI, ¢busnyeckue 93.01.24 https://resh.edu.ru/
1 XUMHYECKUE CBOMCTBA, IIPUMEHEHHE

20 Anpaerunsl: GopManbaeTu U 30.01.24 https://resh.edu.ru/
areTaabaerua. AeToH

21 OIHOOCHOBHBIE TIPE/ICebHBIE KAPOOHOBBIE 6.02.24 https://resh.edu.ru/
KHCJIOTBI: MypaBbUHAsI U YKCYCHast o

29 [TpakTdeckas pa6f)Ta Ne 2. «CpoiicTBa 13.02.24 https://resh.edu.ru/
pacTBOpa yKCYCHOM KHUCIIOThI»

23 CreaprHOBasi M OJICHHOBAsI KUCIIOTHI, KaK 20.02.24  https://resh.edu.ru/
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24

nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBbIX
KHCIIOT

Mpbuta KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, MX MOIOIIee JEHCTBHE

27.02.24

https://resh.edu.ru/

25

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

KapOOHOBBIX KUCJIOT. 'HAPOIIN3 CIIOKHBIX

a¢upoB

5.03.24

https://resh.edu.ru/

26

27

28

JXKupsl: ruaponu3, npuMeHeHuUE,
OMoJIOTNYecKast POJIb KHUPOB
VYTneBobl: COCTaB, KJIACCH(UKAIIHSL.
BaskHeiiiie npeacTaBUTeN : TIH0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC
IIOJIUMCPBI

12.03.24

19.03.24

9.04.24

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

29

Kontponbnas paboTa mo pazaery
«Kucnopozacoaepxarire opraHnaeckrie
COCIMHEHUS»

16.04.24

https://resh.edu.ru/

30

AMMHBI: METUJIAMWH W aHWJINH

23.04.24

https://resh.edu.ru/

31

32

33

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHHYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuabl

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS
OcHOBHbIE METO/IbI CHHTE3a

BBICOKOMOJICKYJIAPHBIX COCIUHEHMI.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

7.05.24

14.05.24

21.05.24

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

33



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 XUMHYECKUH 3JI€MEHT. ATOM. DICKTPOHHAS 1 3.09.24 https://resh.edu.ru/
KOH(Urypays aTOMOB .
[Mepuoanyeckuii 3akoH u [lepuonnieckast https://resh.edu.ru/
crcTeMa XUuMH4YecKux snementos /1. U.
2 . 1 10.09.24
MenieneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB https://resh.edu.ru/
XUMHAYECKHX 3JIEMEHTOB U MX COSAMHEHUH 110
rpyIIaM U nepuoaaM. 3HaueHUe
3 Py p 1 17.09.24
MEPUOTNIECKOTO 3aKOHA M CUCTEMBI
xuMudeckux ayemenToB .. Meneneena B
Pa3BUTHH HAYKH
CrpoeHue BeliecTBa. XUMHUECKast CBsI3b, €€ https://resh.edu.ru/
4 BU/Ibl; MEXaHU3MbI 00pa30BaHus 1 24.09.24
KOBAJICHTHOM CBsI3U. BogoponHas cBs3b
BaneHTHOCTB. DNEeKTPOOTPHUIIATETFHOCTb. https://resh.edu.ru/
Crenenp okucnenus. BemecTtsa
5 1 1.10.24
MOJIEKYJISIPHOTO U HEMOJIEKYIJISIPHOTO
CTPOCHUS
[ToHsITHE O NUCTIEPCHBIX CUCTEMAX. https://resh.edu.ru/
6 HcTrHHBIE ¥ KOJUIOUHBIE PACTBOPHI. 1 8.10.24

MaccoBas 107151 BEIIeCTBa B pacTBOpE



https://resh.edu.ru/
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Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUN. [ eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

15.10.24

https://resh.edu.ru/

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHUYECKHUX PEAKLUIX

22.10.24

https://resh.edu.ru/

10

Ckopoctb peakiuu. OOpaTuMbIe peaKkiuu.
XHUMHUYECKOE PAaBHOBECHE

Ilpakmuueckaa paooma Ne 1. «Bauanue
PAa3nuuHbIX PaKmopos Ha cKOPOCHIb
XUMUYECKOU peaKyuu,

12.11.24

19.11.24

https://resh.edu.ru/

https://resh.edu.ru/

11

Onektponutrueckas auccouuanus. [lonsrue
0 BoZiopoHOM Mokasareie (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPraHUYECKUX BEIIECTB

26.11.24

https://resh.edu.ru/

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peaknuu. [TonsTre 00 anexTponnse
pacIuiaBoB U pacTBOPOB COJIEN

3.12.24

https://resh.edu.ru/

13

14

KoutpoJabsHas padora no pasaeny
«TeopeaneCIme OCHOBBI XUMUN»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX 3yemMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIJIOB

10.12.24

17.12.24

https://resh.edu.ru/

https://resh.edu.ru/
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15

16

17

CrmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIIpsDKEHNUN METaJUIOB

XUMUYEeCKHE CBOMCTBA BaXKHCHIITHNX
METaJUIOB (HATpUH, KaJui, Kaablluii, MarHuH,
ATFOMUHHNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

24.12.24

14.01.25

21.01.25

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

18

19

20

21

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTMHEHUN

Ilpakmuueckasn paooma Ne 2. ""Pewenue
IKCHEPUMEHMATIbHBIX 3A0ay O meme
«Memannwv»"

Hemeramnpl, nX monoxkeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nyeckue CBOMCTBA HEMETAJIIOB.
ANOTponus HEMETaJIOB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

28.01.25

4.02.25

11.02.25

18.02.25

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCIMHEHUN

XuMu4eckue cBoicTBa a3oTa, Gochopa u ux
COE€IUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

25.02.25

4.03.25

11.03.25

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

26

[IpumeHeHne BaHEUIINX HEMETAIUIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 10

18.03.25

8.04.25

https://resh.edu.ru/

https://resh.edu.ru/
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27

28

teme «Hemeramnery. Beraucnenus 1o
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKHUE PACYETHI

Ilpakmuueckan paooma Ne 3. «Pewienue
IKCHEPUMEHMATIbHBIX 3A0ay NO meme
"Hememannot"'»

KonTposbHasi padora no reMam
«Metaaas» 1 «HeMeTaaabn

15.04.25

22.04.25

https://resh.edu.ru/

https://resh.edu.ru/

29

30

31

HeOpFaHHqGCKI/Ie N OPraHUYCCKUC KUCIOTHI.
HeOpFaHHqGCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AmMdoTepHbIe HeopraHM4ecKHue u
OpraHu4ecKue coeMHeHus. [ 'eneTnueckas
CBSI3b HEOPTAaHWYECKUX U OPTaHUYECKUX
BELIECTB

Ponb xuMum B ob6ecrieueHNH SKOJIOTHYECKOid,
HHEpPreTU4eCcKoil U MUILEeBOM 6e30MacHOCTH,
pa3BuTUu MeauLMHLL. [IpeacraBnenus oo
OOIIMX HAyYHBIX MPUHIUIIAX
MIPOMBIILIIEHHOTO MOJYYE€HHsI BAXKHENIIINX
BEILIECTB

29.04.25

6.05.25

13.05.25

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

32

UYennoBek B MUpPE BELIECTB U MATEPUAJIOB.
XHMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

32

20.05.25

https://resh.edu.ru/
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10, 11 xknace/ N'abpuensa O.C., O61ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «IPODAY; Akuimoneproe oduiectBo «M3aaTenbeTBo
«IIpocsemienne»

Xumus, 10, 11 kmacce/ I'a6puensia O.C., Octpoymos N.I'., Cnaakos C.A.,
AxrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemnieHuney

METOAUYECKUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Xumus. bazoseiit yposensb. 10, 11 kmacc. Meroaudeckoe mocoodue ["abpuernsn

O.C., Cnagkos C.A..

Xumus. bazoseiit yposensb. 10, 11 kmacc. KoHTposibHBIE U TPOBEPOYHBIC PAOOTHI
lNabpuensu O.C., bepeskun [1.H., Ymakosa A.A.

N.T". XoMueHko. 3aJayHUK 110 XUMHUU JIJIs1 CPETHEN IIKOJIBI.

N.I". XomueHko. 3a1a4uHUK 110 XUMUU JIJIS1 TIOCTYTNAIOIIUX B BY3bI.

Oomas xumusa. M.I'. Xomuenko M. «Hosasg soana. OHMUKCy», 200

Penerutop no xumuu. [Tox penakuueit A.C. Eroposa Poctos Ha [lony «®enukcy», 2009
CnpaBounuk mkosibHUKa. A.C. Eropon

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/
http://school-collection.edu.ru/
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