PABOYAS NTPOI'PAMMA

yu4eOHbIi npeaMeT « XuMHsI»

st oOyuarommxcs 10 kmacca

CocraButens:
3akupoBa DinpMupa PapuToBHa

YUUTCIIb XUMUU



MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o XMMuHM Ha ypOBHE CpeaHEro o0Iiero oopazoBanus pazpadorana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit @enepanum», TpeO0oBaHU K pe3yabTaTaM 0CBOSHHS (heaepanbHON 00pa3oBaTeIbHON MPOTPaMMBI CPEIHETO O0IIEro
obpazosanus (POIT COO), npeacrapneHHbix B DenepaasHOM rocyaapcTBeHHOM obpasoBatebHoM ctangapre COO, ¢ yuétom Konmernun
npenojaBaHus yueOHoTo npeamera « XumMus» B 00pazoBareibHbIX opranuzanusax Poccuiickoit denepanuu, pealns3yonux OCHOBHbIE
o0Opa3oBaTelibHbIE POrPAMMBI, U OCHOBHBIX M0JIOKEeHUN «CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 1o 2025 roga»
(Pacnopsbxenue [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3pabOTKe MPOrpaMMBbI 10 XUMHH, K OTPEJICIICHUIO 00IIel cTpaTerni 00y4eHus, BOCITUTAHUS U PA3BUTHsI 00yJarOIIUXCS
cpenctBamMu yueOHOTO Tipeamera « Xumusi» it 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOoHIENTyanbHbIe TosioxeHuss PI'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH IIeJIeH, CoZiepKaHUs, pe3yabTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumudaeckoe 00pa3oBaHue, MOTyIaeMOoe BBIITYCKHIKaMH 0011e00pa30oBaTeIbHON OpraHu3allny, sIBISIETCS HEOTHEMIIEMOH YaCThIO X 00pa30BaHHOCTH.
OHO cTyXHUT 3aBEpILIAIOLIUM 3TAllOM pealn3alli Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYILUX LIETOCTHON CUCTEME
XMUMHYECKOTO 00pa3oBaHusl. DT IEHHOCTH KacaloTCs MMO3HAHUS 3aKOHOB MPUPOIbl, GOPMUPOBAHUS MUPOBO33PEHUS U 00IIeH KyIbTyphl YeIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0O0CHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0POBbIO M MPUPOAHOH cpene. Peannzyercsa xumuueckoe oOpa3oBaHue 00ydaronuxcs Ha
YpOBHE cpesiHero o01iero 00pa3oBaHus CpeCTBAMHU Y4eOHOTO MpeaMeTa « XUMUs», COIepKaHue U MOCTPOEHHE KOTOPOTO OMPE/IeNIEHBI B IPOrpaMMe
10 XUMUU C Y4E€TOM crieliu(PUKN HAYKU XUMUH, €€ 3HAUCHHUS B MO3HAHUU NMPUPObI U B MATEPHAIIBHOM JKU3HH OOIIECTBA, a TAKXKE C YUETOM OO UX
1enei ¥ NPUHIIMIIOB, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpefiHero ooiiero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHUS KaK 3JIeMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIpact OCO6YIO poOJib B COBpeMeHHOﬁ OUBHJIM3allMH, B CO3JaHHUHN HOBOI1 0a3bl MaTepHaHBHOﬁ
KYJBbTYPBI. Ona BHOCHT CBOM BKJIa/ B (bOpMI/IpOBaHI/Ie palroOHaAJIBbHOI'O HAYYHOI'O MBIIIJICHUSA, B CO3JIaHHUEC LIEJIOCTHOT'O MPEACTABICHUA 00
OKpYyXXaromeM MHUPE KaK 0 €AUHCTBE IPHUPOJAbI U YEJIOBECKA, KOTOPOC Q)opMpreTc;I B XMMHH Ha OCHOBC IIOHMMAaHH BCIICCTBCHHOT'O COCTaBa
OKpPYXXaromero Mmupa, 0CoO3HaHu:A B3aUMOCBA3H MCKAY CTPOCHHUEM BCUICCTB, UX CBOMCTBAMH U BO3MOKHBIMHU 00JIaCTSIMH MMPpUMCHCHHA.

TecHo BSaHMOHCﬁCTBYH C ApYIruMH CCTCCTBCHHBIMH HAYKaMHU, XUMUA CTaJIa HEOTHEMJIIEMOM YacCThIO MPIpOBOfI KYJbTYPHI, HCO6XO,I[I/IMBIM YCJIIOBUEM
YCIICIIHOTI'O TpYyJda U ) XU3HU KAKAO0T'O YJICHA O6IJ.I€CTBa. COBpCMeHHaﬂ XUMHUS KaK HayKa CO3UAaTClIbHAsA, KaK HayKa BBICOKUX TEXHOJIOTHI HaIlpaBJICHA
Ha pCUICHUC r100aIbHBIX Hp06J'IGM YCTOﬁqHBOFO Pa3BUTHA YCJIOBCUECCTBA — CBIpBeBOﬁ, 3HepreTquCKOﬁ, HHMCBOﬁ, HKOJIOTMYECKOM 0€30MacHOCTH U
OXpaHbI 31I0POBbBA.

B cooTBercTBHU ¢ 0OLIMMH 1ENIMU U IPUHIMIIAMU CPEHEro o01ero oopazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BblIit
YPOBEHb U3yUYEHHsI) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY 00Y4alOIMUXCsl, HEOOXOJUMYIO UM JUI BEIPAOOTKH



MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIIOYCHHS B )KU3Hb COIIMYMa, IIPOIOJDKEHUSI 00pa30BaHUS B PA3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocTraBnstomuMu npeaMeTa « XUMUsD» SIBISIOTCS 0a30BbIe Kypehl — «Opranudeckast XuMusi» U «O0mas 1 HeopraHu4eckasi XaMUs», OCHOBHBIM
KOMIIOHEHTOM COJEPKaHMsI KOTOPBIX SBIISFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMa 3HAHUI 110 HEOPTaHMYECKOW XMMHUH (C BKIIFOUEHUEM 3HAHUH 13
oOuieil XuMuM) U oprannueckoil xumuu. @opMHUpoBaHKUE JaHHOW CUCTEMbI 3HaHUH NMPU U3yYEHUU IpeaMeTa 00ecreynBaeT BO3MOXKHOCTD
paccMOTpeHHs BCETr0 MHOroo0Opa3us BEIECTB Ha OCHOBE OOLIUX MOHITHIA, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa coaepxanust KypcoB — «Opranuueckas XuMush» 1 «O0111as 1 Heopranmyeckasi XuMus» cpopMupoBaHa B IporpaMMe 10 XUMUU Ha OCHOBE
CHCTEMHOTI'0 IIOJX0/1a K U3y4EeHHUI0 y4eOHOT0 MaTepuaa 1 00ycIoBlIeHa HCTOPUYECKH 00OOCHOBAHHBIM Pa3BUTHEM 3HAHUHI HA ONIPEIEIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMuecKoi XMMHUHU BEIIECTBA paCCMAaTPUBAIOTCS HA YPOBHE KJIACCHUECKON TEOPHH CTPOEHUS OPraHMYeCKUX
COEJIMHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMHUYECKHUX U 3JIEKTPOHHBIX MPECTABICHUN O CTpoeHuU BeiecTB. CBeieHUs 00 N3y4aeMbIX B Kypce
BEIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB 0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COEAUHEHUN. B Kypce opraHMueckoi XuMUU NOJTydaroT
pa3BuTHe c(hOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHus ePBOHAYAIbHBIE MPEACTABIECHUS O XUMHUUECKOH CBSI3U,
KJIacCU(PMKAIIMOHHBIX MPU3HAKaX BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHMSI, O XUMUYECKOH peaKIiH.

[Tox HOBBIM yTJI0M 3peHus B peameTe « XuMus» 6a30BOro ypoBHS pacCMaTpUBAETCs U3yYEHHBIH HA YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus
TEOpEeTUYECKUI MaTepuall U (GaKkTOJIOTUYECKUE CBEICHHUS O BEIIeCTBAX U XUMHUECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OO011ast 1 HeopraHuieckas
XUMHUS 00yUYaOLIUMCS TPEIOCTABIISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOAUYECKOTO 3aKOHA ¢ OOLIETEOPETUUECKUX U METOI0IOTHUECKUX
MO3UIUH, TTy0’XKe MOHITh UCTOPUYECKOE M3MEHEHUE (PYHKIIMI 3TOro 3aKOHa — OT 000011ato1el 10 OOBIICHSIOICH U TPOTHO3UPYIOLIEH.

EI[I/IHaH CHCTEeMa 3HaHMI 0 BayKHESHUIITNX BCIICCTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBaxX U IIPUMEHCHHUH, a TAKKC O XUMHUYCCKUX pC€aKIUiAX, UX
CYIIHOCTHU U 3aKOHOMCPHOCTAX IMTPOTCKAHUA AOIIOJIHACTCA B KypCax 10 m 11 xymaccoB 3jIeMeHTaMHU COZACPpIKaHUA, UMCIOINMU KyanypOJ'IOFI/ILIeCKI/Iﬁ n
HpHKHaHHOﬁ XapakTep. OTH 3HAHUA CHOCO6CTBYIOT IMOHUMAHHWIO B3aUMOCBA3U XUMUU C IPYT'UMHU HAYKAMU, PACKPBIBAIOT eé POJIb B MO3HABATEIILHON U
HpaKTquCKOﬁ JACATCIIBHOCTH YCIO0BCKA, CHOCO6CTBYIOT BOCIIMTAHUIO YBAXKCHUA K ITPOLECCY TBOPUCCTBA B obnactu TCOPHUHU U IPAKTUICCKUX
HpI/IJ'IO)KCHI/Iﬁ XUMHUH, TTIOMOT'arOT BBIITYCKHUKY OPUCHTUPOBATHCA B 06H_ICCTB6HHO 1 ITNYHOCTHO 3HAYHMMBIX l'IpO6JICMaX, CBJ3aHHBIX C XHMHefI,
KPUTHYCCKH OCMBICIINBATDb PIH(l)OpMaI_II/IIO H IIPUMCHATDb e€ 711 TTIONOJIHCHUS 3H3.HI/II>'I, peHICHUA UHTCIUICKTYAJIbHBIX U SKCIICPUMCHTAJIbHBIX
HCCIeI0BaTeNbCKUX 3a4a4. B nienom COACPIKAHUC yqe6Horo npeamMceTa «XUMHUS» TAHHOTO YPOBHS U3Yy4YCHHA OPUCHTUPOBAHO HA (1)0pMI/IpOBaHI/Ie y
o6yqa10mnxc;l MHp0B033pqueCKOﬁ OCHOBBI JJIs1 ITIOHUMaHUWA (I)I/IJIOCO(l)CKI/IX Hﬂeﬁ, TAKUX KaK: MATCPUAJIBHOC CANHCTBO HCOPIraHUYCCKOTO U
OpraHn4eckoro Mmpa, O6YCJ'IOBJ'ICHHOCTB CBOMCTB BEIIIECTB UX COCTAaBOM U CTPOCHUCM, IIO3HABACMOCTDb ITPHUPOAHBIX SIBJICHUI HyTeM SKCIICpUMCHTA U
peHICHUA HpOTI/IBope‘-II/Iﬁ MCKAY HOBBIMU (I)aKTaMI/I " TCOPCTUYCCKUMHU MPCANIOCBUIKAMHU, OCO3HAHNEC POJIM XUMHU B PCHICHUHN SKOJIOTUICCKUX
HpO6HCM, a TaKXXEC HpO6J'IeM C6epe)KeHI/I$I SHEPIreTUICCKUX PpCCYPCOB, ChIPpbs, CO3AAHUA HOBBIX TEXHOJIOTUH U MaTepuajoB.



B nnane perienust 3a1a4 BOCIIUTaHUS, pa3BUTHS U COLMAIM3ALMN 00Y4arOIMXCs PUHATHIE IPOrPAMMOM 10 XUMUHU MOJIX0/IbI K OIIPEIEICHUIO
COJIepKaHUs ¥ TIOCTPOCHUS TpeIMETa MPeIyCMaTpUBaOT (POPMUPOBAHNE YHHUBEPCATLHBIX YU€OHBIX ACUCTBUIH, UMEIOMINX 0a30BOE 3HAUCHHE IS
Pa3IMYHBIX BUJOB JCATEIBHOCTU: PEUICHHUs MPOoOIeM, TIOMCKa, aHAIn3a U 00paboTku nHpOopMauy, HeOOXO0IUMBIX JJIsl IPUOOPETEHHS OTIBITA
IIPAKTUYECKON U UCCIEA0BATENIBCKOMN NEATEIbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B IIO3HAHUM XUMHU.

B npakTtuke npenogaBaHus XMMUHU KaKk Ha YpOBHE OCHOBHOT'O 0OI11er0 00pa3oBaHus, TaK U Ha YPOBHE CpeAHEro 0011ero oOpazoBaHus, Npu
OTIPEJIENIEHUU COJIEPKATEIIbHOM XapaKTEepUCTUKU 1ieJIel N3ydeHUs IpeMeTa HallpaBiIeHUEM IEPBOCTENIEHHONW 3HAYUMOCTH TPaJAULIMOHHO MPU3HAETCS
(hopMHpOBaHHE OCHOB XMMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMS, TPAKTUUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJIHOTO U3
KOMITOHEHTOB MUPOBOH KylIbTYpbl. C METOINYECKON TOUKH 3PEHUS TAaKOM MOAXO0/1 K OIPEEIICHUIO LeJel N3YUYeHUs PEeMETa SIBJISIETCS BIIOJIHE
OTIpaB/IaHHBIM.

CornacHo JaHHON TOYKE 3peHHs IJIaBHBIMU LENSIMA U3Y4YEHHUS MpeaMeTa «XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBnsitoTCS:

(dhopMHUpOBaHHE CUCTEMBI XMMHUECKUX 3HAHUH KaK BaKHEHIIel coCTaBIIsIOIIeH eCTECTBEHHO-HAYYHO KapTUHBI MUPa, B OCHOBE KOTOPOH JiexaT
KJIFOYEBbIE NMOHATHA, (PYHIaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH, OCBOCHHE A3bIKa HAYKH, YCBOEHHE U IOHUMAaHUE CYIIHOCTU AOCTYIHBIX
0000111€eHNIT MUPOBO33PEHUYECKOTI0 XapaKTepa, 03HAKOMIIEHHE C UCTOPHEN X Pa3BUTHUSA U CTAaHOBJICHUS;

(dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJaX TTO3HAHUS BEIECTB U XUMUUYECKUX PEaKIHii, HeOOXOIUMBIX JJIs1 IPUOOPETEHUS
YMEHHI OPHEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKHX SIBJICHHM, UMEIOLIUX MECTO B MPUPOJE, B IPAKTUUECKOHN U MOBCEAHEBHON KU3HU;

Pa3BHUTHUC YMCHI/Iﬁ M cIoco00B JCATCIIbHOCTH, CBA3AaHHBIX C Ha6J'IIOI[CHI/IeM 1 00BbSICHEHHEM XHUMHUYECKOTO OKCIICpUMCHTA, CO6J'II-O,I[€HI/I€M IMpaBUjI
0e3011aCHOTO O6paI_HeHI/I$I C BEIICCTBaMH.

Hapsmy C OTUM, COACPIKATCIIbHAA XapaKTCPHUCTHUKA ueneﬁ " 3aJ1a4 U3y4UCHUs IpeaMETa B IMIpOrpaMme 110 XUMHUU YTOUHCHA U CKOPPCKTUPOBAaHAa B
COOTBCTCTBHUH C HOBBIMU IIPUOPUTCTAMU B CUCTCME CPCAHCTO O6H_I€FO O6p830B8.HI/IH. CCFO,I[HH B IIPCII0JJaBaHU U XUMHH B OOJIBIIIEH CTEIIEHU otnaércs
IpeaAIOYTCHUC HpaKTquCKOﬁ KOMIIOHCHTC COACPIKAHUA O6y‘IeHI/IH, OpHCHTHpOBaHHOﬁ Ha NIOATOTOBKY BBIITYCKHHUKA O6H_ICO6pa3OBaTeJ'IBHOI71
OpraHusanuu, BJIaJCIOLICTIO HEC Ha60pOM 3HaHHﬁ, a (I)YHKLII/IOHaJ'IbHOI‘/’I I'paMOTHOCTBIO, TO €CTh crocodbamMu u YMCHUAMHA AKTHUBHOT'O ITOJTYUCHUSA 3HAHUM
" IIPUMCHCHUA UX B peanLHoﬁ KU3HU IJI PCIICHUSA ITPAKTHYCCKHUX 3aaa4.

B cBs3u ¢ atuM IpUu U3YYCHUU NTPCAMCETA «XHUMUI» AOMUHHUPYIOIICC 3HAUCHUC HpI/IO6peTaI-OT TaKMC ICJIN U 3aJa4H, KaK:



ajanranus oOy4yarouuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAOIIErOCcs MUpa, (popMHpOBaHUE UHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
camo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIFHOMY MPUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX IIPUMEHEHUEM,;

(dopmMupoBaHHe y 00yJarONIUXCsl KIFOUEBBIX HABBIKOB (KIIFOYEBBIX KOMIIETEHIIHH), UIMEIOIINX YHHUBEPCATLHOE 3HAYECHHUE JUTS PA3IMYHbBIX BUIOB
JeSITEIbHOCTH: pelIeHUs pobiieM, IoHUCKa, aHanu3a U 00paboTku nH(pOopMaluu, HEOOXOIUMBIX AJIsl IPUOOPETEHNUS OTbITA AEATEIbHOCTH, KOTOPAs
3aHMMAET BaKHOE MECTO B MO3HAHUH XUMUH, a TAKXKeE JIJIsl OLIEHKU C TIO3UIIMH SKOJIOrMUecKor 0€3011aCHOCTH XapaKTepa BIUSHUS BEIIECTB U
XMMHMUYECKUX MPOIECCOB HA OPTaHM3M YeJIOBEKA U MPUPOIHYIO CPENy;

pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromMXCsl: CIOCOOHOCTH CaMOCTOSITENIbHO MMPUOOPETaTh
HOBBIE 3HAHUS [0 XUMUH B COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOJIB30BaTh COBpEMEHHbIE MH(OPMAIIMOHHbBIE TEXHOJIOTUY JIJIsl TIOUCKA U
aHaJIM3a yueOHOM U HayYHO-MOMYJISIPHON MH(POPMAIIMN XUMUYECKOTO COIEP KAHMUS;

(hopMUpOBaHHE U PA3BUTHE Yy 00YJAIOIITUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUSI, HAOJF01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE
0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPH TUIAHUPOBAHUU U TPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCITUTaHHE Y 00yJaromuxcsi yoekIEHHOCTH B TYMaHUCTUYECKOW HAIIPAaBIEHHOCTH XUMHH, €€ BaXKHOM POJIM B PELICHUH I100aIbHBIX pobiieM
PaIMOHAIBLHOTO MPUPOAOIIOIB30BaHNS, IOMOJIHEHUS! JHEPIEeTUUECKUX PECYPCOB U COXPAHEHUS MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH
OepeKHOT0 OTHOIICHUSI K IIPUPOJIE U CBOEMY 3[I0OPOBBIO, a TAK)KE MPUOOPETEHUS OIBITA UCIIOJIb30BAHMUS MOJTYYEHHBIX 3HAHUI 17151 IPUHATHUS
IPaMOTHBIX PEHICHUN B CUTYAIUSX, CBA3aHHBIX C XUMHUUYECKUMHU SBJICHUSMHU.

B yueGHOM maHe cpeanero oouiero oopazoBaHusi mpeaMeT «XuMush» 6a30BOro ypoBHS BXOJUT B COCTaB MpeaMeTHOM obiactu «EcTecTBeHHO-
Hay4YHbIE MTPEIMETHD.

OO01ee yncIo 4yacoB, OTBEIEHHBIX IS U3y4EHUsI XUMHH, Ha 0a30BoM ypoBHe B 10 kiacce cocrapinsieT — 34 yaca (1 yac B Heneno).



COJEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBBI OPraHU4YeCKON XUMUH

[Ipeamer opraHn4eckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B IIOJIYYEHUH HOBBIX BEUIECTB U MaTEepUAJIOB. Teopus cTpoeHUs
opraHuueckux coeuHeHuid A. M. byrnepoBa, e€ ocHoBHbIE NOJI0KeHUs. CTpyKTypHBIE (POPMYIBI OpraHMyecKuX BeuiecTs. ['oMonorus, nsomepus.

XnMudeckas CBSI3b B OpPraHN4eCKUuX COCANHCHUAX — OAMHAPHBIC U KPATHBIC CBA3H.

[IpencraBnenue o KaccuPpUKaUu OPTaHNIECKUX BemecTB. HOMEHKIaTypa OpraHum4ecKuX COeTUHEHUH (CUCTEMaTHIEeCKas) U TPUBHUATIBHBIC Ha3BaHUS
BaXKHEUIIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKCIepUMEHTAITFHBIE METO bl U3YYEHHSI BEIIECTB U MX MPEBPALICHUI: 03HAKOMIICHUE C 00pa3lilaMi OpraHMYECKHUX BEIIECTB U MaTepHaIaMH Ha HX
OCHOBE, MOJICITMPOBAHKIE MOJICKYJI OPTaHHUECKUX BEIIECTB, HAOMIOACHNE M OTIMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHHYECKIX
BEIIIECTB MMPU HArpeBaHUU (TIaBJICHHE, OOYTJIMBAaHUE U TOPCHUE).

YrieBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKU psia. MeTaH U 3TaH — MpocTeillne NpeCcTaBUTeNId alKaHOB: (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu 3aMenIeHUs] ¥ TOPEHUs), HaX0XKACHHUE B IPUPOJIe, OTYyUSHHE U TPUMEHEHHUE.

AJIKeHBI: coCTaB U CTPOCHHC, TOMOJIOTHYECKUI pAana. OTHIIEH U IIPOITUJICH — HpOCTCﬁMHG IpeaACTaBUTCIIN aJIKCHOB! (I)I/I3I/I‘{CCKI/IC Hn XUMHWYCCKHEC
CBOICTBa (pCaKI_[I/II/I ruapupoBaHusd, TaJIOTCHUPOBAHUA, THAPATAllMU, OKUCIICHUA U HOHI/IMepI/ISaHI/II/I), IMOJIY4CHHUC U IIPUMCHCHUC.

Ankanuensl: Oyraguen-1,3 u MmetunOyraauen-1,3: crpoeHue, BaxXHEHIINEe XUMUUECKUE CBOMCTBa (peakius nojnmepusanun). [lonydenue
CUHTETHUYECKOTO KayyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAA. AI_ICTI/IJICH - HpOCTeI\/'IH_II/II\/'I NpEACTAaBUTCIIb AJIKHHOB: COCTaB, CTPOCHUC, (1)I/I3I/I‘IGCKI/IC
1 XUMHUYECKHE CBOMCTBA (peaKI_II/II/I TUAPHUPOBaHUS, I'aJIOTCHUPOBAHUS, TUApPATAINH, l"OpeHI/ISI), MOJIY4CHHUEC U IIPUMCHCHUC.



Apensl. beH3our: cocras, cTpoeHne, PU3HMUECKUE U XUMHUECKUE CBOMCTBA (PEaKIUHU TAJIOTEHI POBAHKS U HUTPOBAHUS ), IOJYyYEeHUE U
npuMeHenue. Tollyos: cocTaB, CTpoeHHE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA (PEaKIMU TaJIOTeHUPOBAHUS 1 HUTPOBAHUS), TIOJy4YE€HUE U
npuMeHeHue. TOKCUYHOCTh apeHoB. ['eHeTnueckast CBsI3b MEX/1y YrieBOA0POJaMH, IPUHAISKAIMMHY K pa3IMYHbIM KJIaccaM.

[TpupoHBIE HICTOYHUKY YIIIeBOA0POA0B. [Ipupoansiii a3 u nonyTHeie HedTsHbIC Ta3bl. HedTh u e€ npoucxoxaerne. CnocoOsl nepepadoTku HePTu:
MIEPETOHKA, KPEKUHT (TEPMUYECKHM, KaTaTuTHUECKUi), mupou3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHbI# yrosb 1 poayKThI €ro nepepaboTKu.

DKcrepuMeHTaAIbHbIE METO/IbI M3YyUEHHS BEIIECTB U UX MPEBPALIECHHUI: 03HaKOMJIEHHE ¢ 00pa3iamMu IjIacTMace, KaydyKoB U pe3HHbI, KOJUIEKIUH
«Hed1b» 11 «YT01B», MOJIETHPOBAHNE MOJIEKY YTJIEBOJOPOJIOB U FAJIOT€HOIIPON3BOIHBIX, TPOBEACHUE MTPAKTUUYECKON PabOThI: OJyUYEHHE STHUIICHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brruncnenus o ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIeCTBA MWIIM MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIIH).

Kuciiopoaconep:kauye opranuueckue coeInHeHHsI
[IpenenpHbIC 0THOATOMHBIC CIIUPTHI. METaHOJI ¥ 3TAHOJ: CTPOCHUE, PU3MUECKUE U XUMUYECKUE CBOMCTBA (PEaKIMU ¢ aKTUBHBIMHU METaJIJIAMH,
raJIoreHOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHHE. BOIOpOIHBIC CBSI3M MEXLy MOJICKYJIaMH CIIUPTOB. JlefCTBHE METaHOJIA ¥ ATAHOJIa HA OPraHU3M

YCJIIOBCKaA.

MHoroaToMHbIC CIIUPTHI. OTUIICHTIINKOJIb U TJIIMOCPUH: CTPOCHHC, (1)I/I3I/I‘ICCKI/IG U XMMHUYECKHE CBOMCTBA (BSaHMOHCﬁCTBHC CO M CJIOYHBIMHU
MCETaJIaMH, KaQUYCCTBCHHAs PCAKIHUA HAa MHOI'OATOMHLBIC CHI/IpTLI). I[eﬁCTBHe Ha OpraHu3Mm 4CJI0BCKaA. HpI/IMeHeHI/Ie TIIMOCprHa U OTUIJICHTJIMKOJISA.

denon: CTPOCHUC MOJICKYIIbI, (1)1/131/1%(:1(1/16 1 XMMHUYECKHE CBOMCTBA. TOKCMYHOCTD (1)6HOJ'Ia. HpI/IMeHeHI/Ie (I)GHOJ'Ia.

AJ'IL,Z[GFI/II[H N KCTOHBI. CDOpMaJ'IBI[CFI/II[, alcTaJIbACTU: CTPOCHHUC, (I)I/ISI/ILIGCKI/IC U XUMHYECKHUE CBOMCTBA (peaKI_II/II/I OKHCJICHHA U BOCCTAaHOBJICHHA,
Ka4C€CTBCHHBIC peaKI_[I/II/I), MOJIYYCHUC U IIPUMCHCHHUC.



OHOOCHOBHEIE MTpe/IeNIbHBIC KAPOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAsl KUCIIOTBI: CTPOCHHE, (PU3MUECKIE U XUMUYECKHE CBOKCTBA (CBOMCTBA,
oOrmime Ay Ki1acca KUCIOT, peakiyst STepuUKaIim), IoTydeHne u npuMeHenrne. CTeapruHoOBasi U OJICMHOBAS KUCIOTHI KaK MPEICTaBUTEIH BBICIINX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ICHCTBHE.

CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ uaposm3 cnokHbIX 3¢upoB. XKupsel. ['maposms xupos. [IpuMeHeHne sKxupoB.
buonornueckast poJib ;KUpPOB.

VYraeBoJsl: cocTaB, KiIacCH(pUKaLuUs YriaeBo10B (MOHO-, M- U MOJIMcaxapuabl). [ r0ko3a — mpocTelInii MOHOCaxapHl: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJbI, PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3auMoieicTBue ¢ ruapokcuaoM meau(ll), okucinenne ammMuadabiM pactBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAX0XKJICHUE B IIPUPOJE, IPUMEHEHHE, Ononorndeckas posb. @otocunres. PpykTo3a Kak H30Mep IITFOK03bI.

Kpaxman u nenironosa kak npupoHbie noaumepsl. CTpoeHne KpaxMaia U Heso103bl. dusndeckue 1 XMMUYECKUE CBOMCTBA KpaxMala (THAPOIIU3,
KaueCTBEHHAs PEAKITUS C UOJ0M).

DKcrepuMeHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPALIEHHI: TpOBeieHNE, HAOIIOIEHNE U ONMCAaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHU €
CIUPTOB, KAUECTBEHHBIE PEAKLIUU OJTHOATOMHBIX CIIUPTOB (OKUCIeHHE dTaHoa okcuioM Meau(1l)), MHOroaToMHBIX CIUPTOB (B3aMMOJICICTBIE
rurepuna ¢ ruapokcuaom meau(1l)), anpaerugos (okucaeHHEe aMMUaYHBIM pacTBOpoM okcuaa cepedpa(l) u runpoxcuaom menu(Il), B3aumo nericreue
Kpaxmaja ¢ HOJIOM), IPOBEACHUE MPAKTUUIECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

PacuérHble 3amaun.

Boruncnenus o ypaBHEHUIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIeCTBA WIIM MPOIYKTa PEAKIMH 110 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIUN).

ASOTCOI[ep)KaH_II/Ie OpraHn4cCKHUC COCANMHCHH.

AMMHOKHCIOTHI KaK aM(i)OTepHBIe OPraHnu4CcCKucC COCANHCHUA. dusznyeckne U XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha IIpUMEpPEC FJ'II/II_II/IHa).
buonornueckoe 3HaueHre aMUHOKHUCIOT. IlenTuasl.

benku xak MMPpUPOAHBIC BBICOKOMOJICKYJIIAPHBIC COCIUHCHU. HepBI/I‘lHaﬂ, BTOpHUYHAA U TPECTUYHAA CTPYKTYypa 0ekoB. XUMHYECKHE CBOMCTBA OEIIKOB:
TUApOJIn3, ACHaTypalus, KaUCCTBCHHBIC PCAKIIUU Ha OCIIKH.



DKCIepUMEHTAIbHBIE METO/IbI U3YYEHHSI BEIIECTB U MX MPEBPALICHUI: HAOIIOJCHHE U ONTUCAHNE IEMOHCTPAIMOHHBIX OTIBITOB: IEHATYpaIlHs OSIIKOB
IIpY HarpeBaHUM, [IBETHbIEC PEAKIINH OEIKOB.

BLICOKOMOJIQKy.TIﬂprIe COCAMHCHUSA

OcHOBHbIE IOHATHSA XUMHUU BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI: MOHOMED, OJUMED, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALUH, CPEIHSS
MoJieKynsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEPU3alUsl U MOJIUKOH IEHCAIHS.

DKcrepuMEHTANIbHBIE METO/IbI U3yUEHHS BEIIECTB U UX MPEBPALECHHUI: 03HaKOMJIEHHE ¢ 00pa3iaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KayqyKoB.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MexnpeIMETHBIX CBSA3EH NP U3yYEHUN OpraHnyeckor XuMuu B 10 Kitacce OCyIIeCTBISETCS Yepe3 UCI0Ib30BaHNE KaK OOITHX
€CTECTBEHHO-HAYUYHBIX IMOHATHN, TaK U MIOHATUMN, SBIISIOIIMXCSA CUCTEMHBIMU JUISI OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO6mume ecTecTBEeHHO-HAYYHBIC TTOHATHS: IBJICHUE, HAYYHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHaIN3, CHHTE3, KJIacCU(PHUKaIrs, epuoANIHOCTb,
HaOMIOCHNE, U3MEpPEHNE, IKCIIEPUMEHT, MOICITMPOBAHHE.

duzuka: Marepus, SHEPrus, Mmacca, aToM, 3JICKTPOH, MOJICKYJIA, SHCPFGTH‘ICCKHI;'I YPOBE€HB, BEIICCTBO, TCIIO, 06’LéM, arperaTHo¢ COCTOAHHUE BCUICCTBA,
(1)I/I3I/I‘{CCKI/IC BCJIMYMHBI U €AMHUIBI X U3MCPCHU.

buosorus: kierka, opranusm, ornocgepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OMOJIOIMUECKH aKTUBHBIC BEIIECTBA (OCTIKH, YTIICBOIbI, KUPHI,
(hepMeHTHI).

Feorpa(bml: MHHCPAJIbI, TOPHBIC TIOPOJABI, IIOJIC3HBIC UCKOIIAEMBIC, TOIIJIINBO, PECYPCHI.

TexHoorus: NUIllleBLIE MMPOAYKTBI, OCHOBBI PALIMOHAJIBHOTO ITUTAHUA, MOIOIIUC CPEACTBA, JICKAPCTBCHHBIC 1 KOCMETUYCCKUC ITPCIIapaThl, MaTCPpUAJIbI
N3 UCKYCCTBCHHBIX U CUHTCTHUYCCKUX BOJIOKOH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOCHHS 00YyJaIOLIUMUCS IPOTpaMM CpeTHEro 001ero oopa3oBaHus (JIMYHOCTHBIM,
MeTaInpeaMETHBIM U MpeaMeTHbIM). HaydHo-MeToudeckoit OCHOBOM TSl pa3paboTKU IIAHUPYEMBIX Pe3yIbTaTOB OCBOEHUS ITPOTPAMM CPETHETO

00111ero 00pa3oBaHUs SBISAETCS CUCTEMHO-/IEATEILHOCTHBIN MOAXO0I.

B COOTBETCTBUHU C CUCTECMHO-IACATCIbHOCTHBIM ITOAXOI0M B CprKType JIMYHOCTHBIX pGSYHBTaTOB OCBOCHUIA r[pe)lMeTa ((XI/IMI/ISI» Ha ypOBHe Cpe)IHeFO
0011ero 00pa3oBaHMUs BBIJCICHBI CIEIYIOIINE COCTABIISIIOIITHE:

0CO3HaHKE 00YYaIOIIMMHUCS POCCUMCKOM I'PpaXkAaHCKON UAEHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSATEIBLHOCTH M CaMOOTIPEIETICHHIO;
HaJIM4Me MOTUBALIUU K 00Yy4EHUIO;
L[eJIeHAINIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHHUM TMYHOCTH Ha OCHOBE KIIIOUEBbIX IEHHOCTEH M UCTOPUYECKUX TPaaAului 6a30BOM HAYKU XUMUH;

TOTOBHOCTB U CIIOCOOHOCTh 06yqa}01u1/1xc>1 PYKOBOACTBOBATLCA B CBOCH ACATCIIBHOCTU IEHHOCTHO -CMBICJIOBBIMH YCTAaHOBKaMHM, IPUCYIITUMU
HGHOCTHOﬁ CUCTEME XUMHNYECKOT'O 06pa30BaHI/I${;

HaJIMYHC MPAaBOCO3HAHUA 9KOJOTHYECKOM KYJIIbTYPbI U CIIOCOOHOCTH CTAaBUTh EJIN U CTPOUTH ) KU3HCHHBIC ITIJIAHBI.

JInuHOCTHBIC PE3yJIbTaTbl OCBOCHU: MPEAMCETA «XUMHUS» JOCTUTAIOTCS B €JUHCTBE yqe6H0171 1 BOCIIMTATEIIbHOMN AEITEILHOCTH B COOTBETCTBUU C
T'YMaHHUCTUYCCKUMU, CONUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBCHHBIMU HCHHOCTAMUA U UACAIaMU pOCCHﬁCKOFO T'paKJIaHCKOI'O 06H_ICCTB3, IIPUHATBIMUA B
O6H_I€CTBC HOpMaMu M IIpaBHJIaMH ITIOBCACHU, CHOCO6CTBYIOH_[I/IMI/I nponeccaM CaMOITIO3HAHHA, CAMOPA3BUTHA U HPABCTBCHHOI'O CTAHOBJICHU S

JIMYHOCTH o6y11afou11/1xc;1.

JImgyHOCTHBIE PE3YJIbTaTbl OCBOCHUS MPEAMCETA «XUMUI OTpaxxaroT C(I)OpMPIpOBaHHOCTB OIIbITa IMO3HABATEILHON U HpaKTquCKOﬁ JACATCIIBHOCTH
o6yqa10m14xc;1 110 peajin3alu IMPUHATBIX B O6IJ.[€CTB€ HeHHOCTeﬁ, B TOM YHCJIC B 4aCTHU:

1) rpa’aaHcKOro BOCIMTAHMSA



OCO3HAHHUS 00YYaAIOLUIUMUCS CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEMN, YBaXKEHUS K 3aKOHY U IIPABOIIOPAJIKY;
MIPEACTABJIEHUS O COLMAIBHBIX HOPMaxX U IIPaBUiIaX MEXIMYHOCTHBIX OTHOIIECHHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOf/'I ACATCIIbHOCTHU IIPU CO3AaHUHN y‘-IC6HI)IX IMPOCKTOB, PCIICHUN y‘~I€6HI)IX U IIO3HAaBAaTCJIbHBIX 3a1a4, BbIIIOJIH CHUHU
XUMHUYCCKHX OKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apIyMEHTbI APYTUX MPU aHAJIN3€ Pa3IMYHbIX BUAOB YUEOHOU NESATENbHOCT H;
2) NaTPHMOTHYECKOT0 BOCIIMTAHMS
LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEINIO OTEYECTBEHHON XUMUH;

YBaXXCHUA K ITPOLECCY TBOPUECCTBA B obnactu TCOPUHU U MMPAKTUICCKOI0 IPUMECHCHUSA XUMHHU, OCO3HAHUA TOT'O, YTO JOCTUXKCHHUA HAYKU €CTh PE3YJIbTaT
JIIUTCIBHBIX Ha6JIIOI[eHHI>'I, KPOMOTIMBBIX 3KCIICPUMCHTAJIbHBIX IMTIOMCKOB, ITOCTOSIHHOT'O Tpyda yqéHBIX " IIPaKTUKOB,

WHTEpeca U T03HABATEIbHBIX MOTHBOB B TMOJIYYEHUH U MTOCIICAYIONIEM aHaTN3e HHPOPMAIIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM
OTEUYSCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUYCCKUMMU SBJICHUAMU, U IPUHUMATb OCO3HAHHBIC PCUHICHU, OPUCHTUPYSACh HAa MOPAJIbHO -
HpPaBCTBCHHBIC HOPMbI U ICHHOCTH

TOTOBHOCTH OLICHMBAThL CBOE MOBEJCHUE U MOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C HO3I/IHI/Iﬁ HPaBCTBCHHBIX W IIPABOBBIX HOPM U OCO3HAHHC HOCJ'IG,Z[CTBI/Iﬁ 9THUX
IOCTYIIKOB;

4) popMHupPOBaHNSA KYJbTYPHI 310POBbS:

MMOHUMAaHMUS [IEHHOCTEH 3I0pOBOTO M O€30MacHOTO 00pa3a KU3HH, HE0OXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 370POBBIO;



COOIIOICHHS TTPaBHJII 0€301TacHOTO 0OPAIEHHS C BEIECTBAMU B OBITY, TOBCETHEBHOM KU3HH U B TPYAOBO IESTEIHHOCTH;

IMOHUMAaHUA HEHHOCTH NIPpaBHUJI MHAUBUAYAJIbHOI'O U KOJUICKTUBHOI'O 0e301macHOTO IMOBCACHUSA B CUTyallUAX, YIPOKAOIINUX 3J0POBbIO U JKU3HU HIOHeﬁ;
OCO3HAHUS MOCJIEACTBUI U HENPUSITHS BPEAHBIX IPUBBIUEK (YIOTPEOJIEHUS aIKOT0JIs, HAPKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHUKATUBHOW KOMITIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIHCKON e TETLHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUJIAX
JEATEIIbHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEIIEHUHU MPAKTUYECKUX 3a/1a4 COLMAIbHOMN HApaBJIECHHOCTH (B paMKax CBOEro Kjacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3yUeHHIO MPo(deccuil pa3InyHOro poja, B TOM YUCIIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN N0 XUMUMY;
YBa)XXCHHUS K TPYLy, TIOASAM TPYyZa U pe3ynbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIAMBUIYAIbHOW TpaeKTOpuu oOpa3zoBanus, Oyayiiei npodeccuu u peaanu3ainui COOCTBEHHBIX KU3HEHHBIX
TUTAHOB C YYETOM JITYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIIECTBa,

6) 3K0JI0rN4YeCKOro BOCIIMTAHUA:

9KOJIOTUYECKH 11eJ1IeCO00pPa3HOT0 OTHOIICHUS K IPUPO/IE, KAaK UCTOYHHUKY CYIIECTBOBAHHMS KU3HU Ha 3eMIIe;

MMOHUMAaHHMS TII00aJTLHOTO XapaKTepa YKOJIOTHYECKUX MPOOIeM, BIMSHUS IKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE ITPUPOTHOMN M COIUATIBLHOM CpeIbl;
0CO3HAHUS HEOOXOAMMOCTH UCIIOIb30BAHMS IOCTHIKECHUN XUMHUH JIJISL PEIICHHS BOTIPOCOB PAIMOHAIBHOTO TIPUPOJIOIOIB30BAHUS;

AKTUBHOTI'O HECTIPUATHUA HeﬁCTBHﬁ, IMPUHOCAIINX BpEI Opr)KaIOH_Ieﬁ HpHpO,I[HOfI cpeac, YMCHU IMIPOTHO3UPOBATH He6JIaFOHpI/IHTHBIC OKOJOTHYCCKHUEC
MOCJICACTBUSA TPCAIIPUHUMACMBIX JIEeNCTBUI U npeaoTBpalaTh ux;



HaJIM4YUs Pa3BUTOTO SKOJIOIMUECKOTO MBILIEHHUS, IKOJIOTUUECKOH KYIbTYPbI, OTbITa ESTEIbHOCTH 3KOJIOIMUECKON HApaBIECHHOCTH, YMEHMUSI
PYKOBOJICTBOBATbCSI MU B [T03HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAJILHOM MTPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTHBHO IPOTHUBOCTOSITh
UJEe0JI0Tuu XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMS

c(OpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHUs crieln(PUKY XUMHUH KaK HayKd, OCO3HAaHUA €€ posid B (OPMHUPOBAHUM PAlMOHATBHOIO HAYYHOTO MBIIIIEHUS, CO3JaHUH 1I€TI0CTHOTO
MIpeJICTaBICHHs 00 OKPYXKAIOLIEM MUPE KaK O €IMHCTBE MPUPO/IbI U YeNIOBEKa, B TO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHu: npooaemM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU JIJIs1 COBPEMEHHOW IUBMIIM3AIUH: B €€ TYMaHUCTHUECKON HAIPaBJIEHHOCTH M BaXKHOM pOJIM B CO3/IaHUU
HOBOM 0a3bl MaTepHAIbHOM KYIbTYpPbI, PEUICHUH INI00abHBIX TPOOJIEM YCTONYNBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPTE€TUUECKOH, MUIIIEBOM
1 3KOJIOTMYECKOH 0€30IIaCHOCTH, B Pa3BUTHH MEAMLIMHBI, 00ECIIEYEHNH YCIOBUH YCIEIHOTO TPYAA U AKOJOTMUECKH KOM(OPTHON )KU3HU KaKJ0r0
YyjIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJIOB IMO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BaTh
[10JTy4aeMble 3HaHUS 7S AaHAIU3a U 00bACHEHMS ABJICHUH OKPYXKAIOIIEro MUpa U MIPOUCXOJAIINX B HEM U3MEHEHUH, yMEHUs Jief1aTh 000CHOBaHHbIE
3aKJIIOYEHUSI HA OCHOBE HAyYHBIX (DAKTOB ¥ UMEIOIIUXCA JAHHBIX C LENbIO MOJyYeHUsI JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENBHO UCIIOJIb30BaTh XMMUYECKNE 3HAHUS I pEeLIeHUs IPpo0IeM B PealbHbIX )KU3HEHHBIX CUTYaLMSIX;

HHTCPCCA K ITIO3HAHWUIO U HCCIEI0BATEIbLCKOM ACATCIBbHOCTH,

TOTOBHOCTH U CITOCOOHOCTH K HCIIPEPBIBHOMY o6pa30BaHmo u caM006pa30BaHmo, K aKTUBHOMY ITOJIYUCHHUIO HOBBIX 3HAHUM 110 XUMHUH B
COOTBCTCTBHH C XXU3HCHHBIMH HOTpC6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax NpodheccuoOHaTbHON 1eATEIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3ynbTaThl OCBOEHUS Y4eOHOTO npeaMeTa «XUMHUs» Ha YPOBHE CpelHEro oOuiero oopa3oBaHus BKIIIOYAIOT:

3HaYUMBIE I (POPMHUPOBAHUS MUPOBO33PEHMS 00YUaIOIIUXCSI MEKIUCIUILIMHAPHBIE (MEXIIPEIMETHbIE) O0IIEHayYHbIE TOHATHS, OTpa)aroIiye
L[EJIOCTHOCTh HayYHOU KapTUHBI MUpa U celu(pUKy METO/I0B O3HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPT U,
SIBJIIEHUE, MPOIIECC, CUCTEMA, HayYHbIN (DaKT, MPUHLIKII, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOpUs, UCCIe0BaHNe, HAOII0AEHHEe, U3MEPEHNUE,

AKCIEPUMEHT U JApPYTHE);

yYHHUBEpCcaJbHble yueOHbIe AelcTBU (IT03HABATE/IbHbIE, KOMMYHUKATUBHbBIE, PETYIISITUBHBIE), 0OecnieunBarone GopMrupoBanrne GyHKIIMOHAIbLHON
IPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00yJaromIuXcs;

CIIOCOOHOCTH 0OYUYAIOIINXCS UCTIOIB30BaTh OCBOCHHBIE MEXIUCITUTIIIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEpCAIbHBIC YICOHBIC IEHCTBUS B
MO3HABATEJILHON U COIMAIbHON MPAKTHUKE.

MertanpeaMeTHbIE Pe3yIbTaThl OTPAKAIOT OBJIAJICHNE YHUBEPCAIbHBIMUA YI€OHBIMHU MTO3HABATEIIBHBIMUA, KOMMYHUKATUBHBIMH U PETYISTUBHBIMU
NEUCTBUSIMU.

OBJjiajieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J€HCTBUAMM:

1) 6a3oBble JornvecKue AecTBUS:

CaMOCTOSITENILHO (POPMYITHPOBATH U aKTYaAIU3UPOBATH MPOOIIEMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIeIIATH ENIN JEeSITeIbHOCTH, 3a1aBasi MapaMeTphbl U KPUTEPHUH UX JTOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThl ACSITELHOCTU C TIOCTABJICHHBIMU IIETISIMU;

HCIIOJIb30BATH ITPU OCBOCHUU 3HaHUM HpI/IéMLI JIOTHYECKOT'O0 MBIIJIICHUS — BBLACIIATD XapAKTCPHBIC IIPU3HAKHN MOHATHUI U yYCTaHaBJIMBATh UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC ITOHATHA I 0OBSICHEHHS OTACIIBHBIX (1)8.KTOB 151 HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;



YCTaHAaBJIMBATb NPUINHHO-CICACTBCHHBIC CBA3H MCKAY U3YUaCMbIMU ABJICHUAMU,

CTPOMTD JIOTHYCCKUEC PACCYKIACHUA (I/IHI[}/KTI/IBHI)Ie, ACAYKTUBHEBIC, 10 aHa.HOFI/II/I), BBIABJIATH 3aKOHOMCPHOCTH U IPOTUBOPCUUSA B paCCMATPUBACMBIX
SIBJICHHUAX, q)OpMyJII/IpOBaTB BBIBOJBI U 3aKJIFOUYCHU A,

MIPUMEHSTH B MPOIECCE TTO3HAHUS, UCIIOIb3yEeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIN, TPE0OPA30BHIBATH MOICIHHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJ) 2JIEMEHTa, XUMHUYecKas (hopmysa, ypaBHEHHE XUMHUECKOW pEeaKIM — MPH PEIIeHUN y4eOHBIX MTO3HABATEIbHBIX U
MPAKTUYECKUX 3aJ1ay, TPUMEHSATh Ha3BaHHBIC MOJICIbHBIC MPEJCTABICHUS JJIs BHISBICHHUS XapaKTEPHBIX MPU3HAKOB U3Y9aeMbIX BEIECTB U
XUMHUYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE IeHCTBUS:
BJIaZICTE OCHOBAMH MCTOA0B HAYYHOTO IMO3HAHHA BCIIECCTB U XUMHNYCCKUX peaKHHﬁ;

(dbopMynupoBaTh LIETN U 3a/1a4H UCCIIeI0BAHUS, UCIIOIb30BaTh MOCTABJICHHBIE U CAMOCTOSITENIbHO CPOPMYITHPOBAHHBIE BOIIPOCH B KAUECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI IO TPOBEPKE MPABUIHLHOCTH BBICKAa3bIBAEMBIX CYXICHHI;

BJIAJICTG HABBIKAMH CaMOCTOSATCIIBHOTO IIJIAHUPOBAHUA U IIPOBCACHUA YUCHNYCCKUX SKCIICPUMCHTOB, COBCPIICHCTBOBATE YMCHHA HaGJII-O,I[aTB 3a X0JJ0M
mpornecca, CaMOCTOATEIIBHO ITPOTrHO3UPOBATE €I'0 pE3YyJIbTarT, (bOpMy.]'II/IpOBaTB O606H_ICHI/I$I " BbIBOJIbI OTHOCHUTEIIBHO JOCTOBCPHOCTHU PE3YIHTATOB
HCCICOO0BaHUA, COCTABJIATH 000CHOBAHHBIN OTYET O HpOHeHaHHOﬁ pa60Te;

HpI/IO6peTaTB OIIBIT y‘IeHH‘ICCKOﬁ HCCHCHOBaTeHBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH, ITPOSABIIATD CIIOCOOHOCTBH X TOTOBHOCTD K CaMOCTOATCIBHOMY
IMOMCKY METOJ0B PCHICHUSA IMTPAKTHYCCKUX 3aa4, IPUMCHCHUIO PAa3JIMYHbIX METOJ0B IIO3HAHU.

3) pabora ¢ ungopmanmeii:
OPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX HH(POPMAINH (HAYYHO-TIOMYJISIpHAs TUTepaTypa XUMUYECKOTO COJepKaHUSs, CIIPAaBOYHBIE TOCOOHS,
pecypcsl uTepHeTa), aHaau3upoBaTh HHGOPMAIIUIO PA3IMYHBIX BUJOB U (POPM MpeacTaBICHUS, KPUTHYECKH OLIEHUBAThH €€ TOCTOBEPHOCTH U

HEMIPOTUBOPCUNBOCTD;

(bopMynTUpOBaTh 3aMPOCHl U MPUMEHSThH Pa3INYHbIE METOIBI TIPU MOUCKE U 0TOOPE HH(MOPMALIUK, HEOOXOAUMOM AJIs BHIMOTHEHUS Y4eOHBIX 3a/1a4
OIPENENEHHOTO TUIIA;



prOOPETaTh OMBIT UCTIOIb30BaHMs HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN M PA3JINYHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITEIIEHO BEIOMPATh ONTHMAIIBHYIO (OPMY MpeAcTaBIeHUsT HHPOpPMALUH (CXeMBbI, TpPapHKH, JUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH PAb0Te ¢ XUMUIECKOH HH(POpMALHE: TPUMEHSATh MEXIIPEAMETHBIC ((PHU3HUecKue 1
MaTeMaTHYeCKHUE) 3HAKU U CUMBOJIBI, (hopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCITIOJIB30BaTh U Hp€06paSOBI>IBaTI> 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTHU.
OBJIaI[eHI/Ie YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMUA HeﬁCTBHﬂMH:

3aJlaBaTh BOIPOCHI MO CYILECTBY 00CYK/1aeMOil TEMbI B X0/1€ JUAJIOTa U/WIIH JUCKYCCUH, BBICKA3bIBaTh HIeU, POPMYIHPOBATH CBOM MPEAIOKEHU 5
OTHOCHTEJIBHO BBINIOJHEHHUS MTPEIIOKEHHOM 3aa4H;

BBICTYIIATh C NMPE3EHTAlUEl pe3ybTaTOB MO3HABATEIbHON JESATEIbHOCTH, MOJYYE€HHBIX CAMOCTOSATENIBHO MIIM COBMECTHO CO CBEPCTHUKAMHU MPU
BBITIOJIHEHUH XUMUYECKOTO SKCIIEPUMEHTA, TPAKTUYECKOI pabOThI 10 UCCIEA0BAHNUIO CBOMCTB U3y4aeMbIX BEIIECTB, peau3alui y4eOHOTO IpoeKTa U
(dbopMynupOBaTh BHIBOJBI IO PE3Yy/IbTaTaM MPOBEIEHHBIX UCCIEAOBAHNN TyTEM COTIIaCOBaHMSI MO3ULIUHN B X0J€ 00CYXIeHUS 1 0OMEHa MHEHUSMHU.
OBiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIHO TIAHUPOBAThH M OCYLIECTBIIATH CBOIO MMO3HABATENBHYIO I€ATEIbHOCTD, ONIpeAess e€ Lelu U 3a1a4i, KOHTPOJIUPOBATh U 10 Mepe
HE0OX0IMMOCTH KOPPEKTUPOBATh MPEASIaraeMblil alTOPUTM JCHCTBUI MPU BHIMOJIHEHUN Y4eOHBIX U UCCIIEIOBATENbCKUX 33/1a4, BRIOMpaTh Haubosee

3¢ deKTUBHBIN CIOCO0 UX PEIICHUS ¢ YYETOM MOJYyYSHHs] HOBBIX 3HAHHUM O BEIIECTBAX U XMMHUECKUX PEaKIUIX;

OCYIICCTBJIAAITH CAMOKOHTPOJIb cBOEH JCATCIIBbHOCTH Ha OCHOBC CaMOaHa/JIn3a U CaMOOILICHKH.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTpa)aroT:

c(OpPMHUPOBAHHOCTbH MPEACTABIECHUIN O XUMUYECKON COCTABIISIONIEH €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBJICHUH
MIPUPO/IbI, B POPMUPOBAHUY MBIIUIEHUS U KYIbTYPhl TUYHOCTH, €€ QYHKIIMOHATIBHON T'PaMOTHOCTH, HEOOXO0IMMOM JUIsl pelIeHNs TPaKTUUYECKUX 3a1a4
U DKOJIOTMYECKH 0O0CHOBAaHHOT'O OTHOLIEHHUSI K CBOEMY 3JJ0POBBIO U IIPUPOJHOM CpeELE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHHM, KOTOpask BKIIOYAET: OCHOBOIOIAraronife moHATHS (XUMHUUECKUN JIEMEHT, aToM, 3JIeKTPOHHAas 000JI0uKa
aToMa, MOJIEKYJIa, BAJIECHTHOCTb, IEKTPOOTPHUIIATEIHLHOCTh, XUMUYECKas! CBSI3b, CTPYKTYpHasi popMyiia (pa3BEPHYTast U COKpaILEHHAs ), MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BEM, YTIIEpOIHBIN CKeNleT, ¢ YHKIIMOHANIbHAS TPYIINa, pauKal, U30MEpHs, N30MEPbl, TOMOJIOTUYECKHI psiJl, TOMOJIOTH,
YTIEBOAOPO/IbI, KUCIOPO M a30TCOIEPKALUE COEAUHEHNS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE CO€AMHEHHUS); TEOPHUU U
3aKOHBI (TEOpUsi CTPOEHUS opraHuyeckux Bemects A. M. BytnepoBa, 3aKoH COXpaHEHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK
XMMUH; MUPOBO33PEHYECKNE 3HAHMUS, JISXKAIINE B OCHOBE NOHUMAHUS IPUUUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJIOrMUECKUE
CBEJIEHUS O CBOMCTBAX, COCTABE, MMOJIyY€HUH U O€30I1aCHOM HCIIOJIb30BAaHUH BaXKHEHUIINX OPraHMYECKUX BEIECTB B OBITY U MPAKTUYECKOM
JESITEIIbHOCTH YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB YMCHHI;'I BBIABJIATH XapaKTCPHBIC IIPU3HAKH HOHHTHﬁ, yCTaHaBJIMBAaTh UX B3aMMOCB3b, UCIIOJIb30BATH COOTBETCTBYIOIINE ITOH ATHA
IIpH OIIMCaHWU COCTaBa, CTPOCHUA U npeBpameHHﬁ OPraHNYCCKUxX COCHHHCHHﬁ;

c(OpMUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMUYECKYIO CUMBOJIMKY U1 COCTABJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHO i)
(dbopMyI OpraHNYECKHUX BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHM, U3rOTABIUBATH MOJIEIH MOJIEKY/ O PraHUYeCKUX BEIIECTB ISl MIUTFOCTPAIIUU HX
XMUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIMBATh MMPUHAAJICIKHOCTD U3YUCHHBIX OPTraHUYCCKUX BCUICCTB 110 UX COCTABY U CTPOCHUIO K OHpe)IeJ'IéHHOMy
Kﬂaccy/rpynne COCI[I/IHCHI/Iﬁ (yTJ'IeBO,Z[OpOI[LI, KHCJIOPOA U a30TCOACPKAINEC COCANHCHU A, BBICOKOMOJICKYJIIPHBIC COGI[I/IHGHI/IH), JaBaTb UM Ha3BaHUA
110 CHCTeMaTHYECKOM HOMCHKIJIATYpPC (IUPAC), a TaK¥XKC MMPUBOJUTH TPUBUAJIBHBIC HA3BAHUA OTACIIbHBIX OPTaHNYCCKHUX BCIUICCTB (BTI/IJ'IeH, MMPOIIUJICH,
AllCTUJICH, STUJICHIJINKOJIb, INTUICPHUH, (I)eHOJ'I, (bopManszerI/m, aleTaJIbACT U], MypaBbHUHAA KHUCJIIOTA, YKCYCHAA KHUCJIOTA, OJICMHOBAA KUCJIOTA,
CTCApHUHOBAA KHCJIOTA, I'NTFOKO34, Q)pYKTOSa, Kpaxmall, [IeJUIr0JI03a, FJ'II/II_II/IH);

C(bOpMI/IpOBaHHOCTB YMCHHA ONIPCACIIATL BUBI XHMHUYECKOM CBSI3U B OPraHNYCCKUX COCANHCHUAX (O,Z[I/IHapHLIC n KpaTHBIC);



c(OPMHUPOBAHHOCTH YMEHHSI IPUMEHSTH MTOJIOKEHHS TEOPUH CTPOSHHS OpraHndeckux Beniects A. M. ByrnepoBa 11t 00bsICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHMS; 3aKOH COXPAHEHUsI MACCHI BEILIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaATh COCTAB, CTPOCHUE, (PU3NICCKIEC H XUMUYCCKHE CBOMCTBA THIIMYHBIX MPEACTABUTEIICH Pa3IMIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIUJIEH, alleTHIeH, OyraaueH-1,3, metunOyraaueH-1,3, 6€H301, METaHOJI, 3TaHO,
ATHJICHTJIUKOJIb, TIIUIEPUH, (PEHOI, alleTalIbJIeT U/, MypaBbHHAS W YKCYCHAsI KUCIIOTBI, TIIFOK03a, KpaxMaJl, eJUTF0JI03a, aMHHOYKCYCHAs KACII0Ta),
I/IJ'IJ'[IOCTpI/IpOBaTI) FCHCTI/I‘ICCKYIO CBSI3b Me)K)Iy HUMHAU ypaBHeHI/IflMI/I COOTBeTCTByI-OHII/IX XUMHUYCCKUX peaKIII/II\/JI C UCITIOJIB30BAHUEM CTPYKTypHI)IX

bopmyi,

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOUYHUKHU YIIIEBOJOPOIHOTO ChIPbs (HE(PTh, MPUPOIHBIH ra3, yroib), CiocoObl UX MepepaboTKU U
MpaKTUYECKOe MPUMEHEHUE IPOAYKTOB NepepabOTKy;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOINUTH BBIUMCIIEHUS [0 XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOyKTa
peaxkiuu Mo U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEUIECTB WU MPOJAYKTOB PEaKIUN);

chOpMHUPOBAHHOCTh YMEHHH BJIaJIETh CUCTEMO 3HAHHUI 00 OCHOBHBIX METO/IaX HAyYHOTO MO3HAHMSI, UCIIOJIb3YEMbIX B XUMUU IIPU U3YUYEHUU BEIECTB
U XUMHUYECKUX ABJIEHUH (HaOII0ieHne, U3MEpEHHE, SKCIIEPUMEHT, MOIEIUPOBAHHE), UCTIOIB30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIS TPUHSITUS
pelIeHU B KOHKPETHBIX dKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

chOpMUPOBAHHOCTh YMEHUI COOIII0IaTh MPaBUiia MOJIb30BAHUS XUMUYECKOU MOCY0N U 1a00paToPHBIM 000pyI0BaHUEM, a TAKXKe IMpaBuiIa
oOpallleHus ¢ BelleCTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBITIOJHEHUIO JTA00PAaTOPHBIX XUMUYECKHX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOJIHATh XUMUUECKUN SKCIIEPUMEHT (IIpeBpallleHHs OpraHMYECKUX BEIeCTB MPHU HarpeBaHUH,
MOJIy4YeHHUE ITUJICHA U U3YYEHUE €ro CBOMCTB, KAUECTBEHHBIC PEAKI[UU OPraHUYECKUX BEIIECTB, JIeHATypalus OeKOB MPH HArpeBaHUH, I[BETHbHIC
peakiuu 6eIKOB) B COOTBETCTBHH C MIPABHJIAMU TEXHUKHU O€30MaCHOCTH MPH OOpallleHUH ¢ BEUIECTBAMH U J1a00PaTOPHBIM 000PYAOBAHUEM,
MIPEJICTaBIIATh Pe3yJbTaThl XUMHUYECKOTO SKCIIEPUMEHTA B (hopMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUil U POPMYIUPOBATH BHIBOIbI HA
OCHOBE ATHX PE3YJIbTaTOB;

Cc(OPMHUPOBAHHOCTb YMEHHUH KPUTHUECKH aHATM3UPOBATH XUMHUECKYIO0 HH(POPMAIIHIO, TOJIY4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAaCCOBOM
uHpopmanuu, HTEepHET U ApYIrux);

C(pOpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIO)IaTI:> IIpaBHJjia S5KOJIOTHYCCKU I_ICJ'ICCOO6p3.3HOFO IOBCICHUS B 6BITy n pr,[[OBOfI ACATCIIbBHOCTH B LCJIAX COXpPAHCHUA
CBOCTO 3J0POBBS U OKp}I)KaIOII_Ieﬁ HpPIpO,Z[HOfI CpCabl, OCO3HABATL OITACHOCTb BO3JICHICTBHS Ha KU BEIS OpraHnu3MbI OHpe,Z[eHéHHLIX OpraHu4eCKux



BELLECTB, MOHMUMas cMblca nokazarens [IJIK, noscHsaTs Ha mpuMepax crocoObl yMEHbIIEHUS U PEAOTBPAILEHNS UX BPEAHOIO BO3ACHCTBUS HA
OpPraHM3M 4Y€JI0BEKa,

JJIA o6yqa10nmxcs[ C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA: YMCHHUEC IPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOJaX IMO3HAHUS BCUICCTB
U XUMHWYCCKUX ﬂBJ’IGHHfI;

JUTSL CIICTIBIX U CTA00BUISIINX OOYJAFOIIMXCS: YMEHHUE UCTIONB30BaTh Pelbe()HO-TOUCUHYIO CHCTeMy 0003HaueHuH JI. bpaiiiis ayis 3armucu XuMUIecKuX
dhopmy.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HanMeHoOBaHHe KosuvecTBo yacoB
JaekTpoHHbIe (HU(pOBHIE)
Nem/m| pasneion i rem Kontpoaknbie o0pazoBaTe/bHbIE pecypchbl
IporpamMmsl Bcero paBoTHI IIpakTuyeckune padorni| 00P pecyp

Pa3znesn 1. Teopernyeckue 0CHOBBI OPraHUYeCKO XUMHH

[Ipeamer oprannueckoit
xumuu. Teopus

1.1 CTPOEHUS OPTaHUYECKUX 3 bu6muoreka [OK https://myschool.edu.ru/
coequHeHu A. M.
byrneposa

Hroro no pazneny 3

Pasnen 2. YrueBogopoansl



https://myschool.edu.ru/

[IpenenbHble

2.1 YIJIEBOIOPOIBI — 2 bubnuoreka LIOK https://myschool.edu.ru/
QJIKaHbI
Henpenenbusie

2.2 YIJIEBOIOPO/IBI: ATKCHBI, 6 bubnunoreka 1IOK https://myschool.edu.ru/
QJIKaJIMEHBI, aJIKIHBI

2.3 Apomatuteckue 2 bubmmoreka LIOK https://myschool.edu.ru/
YIJ1€BOJ0POIbI
[IpupoHbIE HCTOYHUKHU

2.4 YIJIEBOIOPOJIOB U UX 3 1 bubnunoreka [IOK https://myschool.edu.ru/
nepepaboTka

Wroro mo pazueny 13

Pasznen 3. Kuciaopoacoaepskammye opranndeck

He COCAMHECHUSA

3.1 Criuptel. DeHon 3 bubmuoreka IIOK https://myschool.edu.ru/
AJbIeruanl.

3.2 Kap0OoHOBBIE KHCIIOTHI. 7 bubmuoreka IIOK https://myschool.edu.ru/
CrnosxxHbIe 3(UPBI

3.3 VrieBoabl 3 1 bubmmoreka ITOK https://myschool.edu.ru/

Hroro no pazgeny 13

Paznea 4. A3oTconepskanye oprannyeckue coeIuHeHus

4.1

AMUHBL.
AmuHOKKCIOTEL. benku

3

bubnuroreka LIOK https://myschool.edu.ru/

Hroro o pa3acity

3

Paspnen 5. BoicokoMoJIeKyIsipHbIe COeIMHEHU

5.1

[Inactmaccel. Kayuyku.
Bosnokna

2

bubnuroreka LIOK https://myschool.edu.ru/

Hroro no pasgeny

2
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OBIIEE KOJIMYECTBO YACOB
110 [TIPOTPAMME

34




