MUHHUCTEPCTBO INPOCBEIEHUSI POCCHUCKOMN ®EJAEPALIMU
Komurer o6pazoBanus, HAYKH H MOI0AEKHON NOJNHTHKH Boarorpaackoii o6aacru
AJIMHHHCTPALHSA FOPOACKOr0 OKPYTra ropoa Y pionuHcek Bouarorpaackoii ob6aacrn

MyHHuHNaIBLHOE AaBTOHOMHOE 00111e00pa3oBaTe/IbHOE YuUpeKIeH e
«I'mmMuasus» ropoackoro okpyra ropoa Vpionunck Bosrorpanckoii

PACCMOTPEHO

Ha 3acenaHHn kadeaps
ECTECTBEHHO
~MATEMATHHECKMX HAYK H
nudopmaTuku MAQY
«Mumnazuan

S

obaacTu

COI'JIACOBAHO
3amecTUTENb AMpeKTOpa
MAOY «"'umuazus »no VBP

3ae. kadenpoii Kapnosoii O.U.

IMpoTokon Ne |
ot «30» aervera 2023 r.

7,
”Wpo(jmmosa M.B.

BopoHuHa

YTBEPKJEHO

Hupekrop MAQY

«CuMHazua» ropoackoro
okpyra ropoa YpronHHck
Boarorpaackoit obnacty,

A

H.A.Bopouuna

[Mpukas Ne 163
or «30»asrycra 2023 r.

BopoHuHa MipuHa AHaTonbeBHa
C=RU, S=Bonrorpapackas obnactb,
L=ropoa YptonuHck, T=AupekTtop, O="
MYHULIMNANTbBHOE ABTOHOMHOE
OBLLEOBPA3OBATENIbHOE
YUYPEXOEHUE "“TUMHA3UA"™
rOPOLACKOIO OKPYIA TOPO[
YPIOMUHCK BONIOrPALCKOW

NpunHa

AH aTon be B H OBNACTU", CHMINC=01937667685,

MNHH=343800610100, E=tu38@volgafin.ru,

G=WpuHa AHaTonbeBHa, SN=BopoHuHa,
a CN=BopoHuHa VpnHa AHaTonbesHa

51 NOATBEPXA0 ATOT JOKYMEHT

PABOYASI IIPOTPAMMA

(ID 2021046)

ydebnoro npeavera «Xumusi. Bazosblii ypoBenb»

Jns obyqaroumxcs 10

r.Yplonuuek 2023

KJ1acCcoB



[IporpamMma 1o XUMHHM Ha YpPOBHE CpelHEro oOmero oOpa3oBaHHMs pa3padoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 obpa3zoBanmm B Poccuiickoii Denepamumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS (elnepaibHON 00pa3oBaTeIbHON MPOTrPaMMBbl CPEIHETro OO0IIero
obpazoBanus (POII COO), npencraBineHHbix B denepanbHOM TrocyIapCcTBEHHOM 00pa3oBaTelIbHOM
cragpgapre COO, c¢ yuérom KoHuenuuu mnpenonaBaHus ydeOHOro mnpeaMera «XHUMHUS» B
oOpa3oBaTenbHbIX opraHu3anusx Poccuiickoit @enepalyiu, pealn3yomuX OCHOBHBIE 00pa30BaTeNbHbIC
IIPOrpaMMbl, 1 OCHOBHBIX NOJI0keHUH «CTpaTeruu pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha
nepuon a0 2025 roga» (Pacnopsukenue Ipaurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOIOB K pa3pabOTKe MpOrpaMMbl MO XHMHH, K ONPEACICHUI0 OOILIeH CcTpaTeruu
oOyueHusi, BOCIIUTAHUS U Pa3BUTHUs, 00YUAIOIIUXCS CpelicTBaMu yueOHOro mpenmera «Xumusi» s 10
KJJaccoOB Ha 0a30BOM ypOBHE COCTaBWJIM KoHUenTyaibHele monoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJNeH, COAEpkKaHMs, pe3ylbTaToB OOydYeHHS U TpeOOBaHM K YpPOBHIO
[IOITOTOBKU BBIITYCKHHUKOB.

XuMmudeckoe oOpa3oBaHHE, MOJTYy4aeMOE€ BBIMYCKHHKAMHU 00111e00pa3oBaTeIbHON OpraHu3alum,
SBJIAETCS. HEOTHEMJIEMOM 4acThi0 UX 00pa30BaHHOCTU. OHO CIYXHUT 3aBEpLIAIOIIMM ATAIOM peallu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEW, MPUCYIIUX IEIOCTHOW CHUCTEME
XUMHAYECKOTO 00pa3oBaHUs. ODTH LEHHOCTH KAacaroTCs IMO3HAHHUS 3aKOHOB MPUPOABI, (OpPMHUPOBaHUS
MHPOBO33PEHUs U OOMIEH KyIbTyphl YEIOBEKA, a TAKXKE DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J0pPOBbI0 M NPHUPOAHOHN cpene. Peanmusyercss xumumueckoe oOpa3oBaHHE OOydaroIIMXCS Ha
yYpOBHE cpenHero ooOmiero oOpa3oBaHUS CPEICTBAMHU y4eOHOro mpeaMera «XUMHUS», COAEpKaHHE U
MOCTPOEHHE KOTOPOTO OIpPEENICHbl B MPOrpaMMe MO XMUMHU C YYETOM CHEHU(PHUKH HAYKH XUMHH, €&
3HAYEHUS B MO3HAHUU MIPUPOJBI U B MaTEPHAIIbHOM KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIUX LEeNel U
MIPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeAHero oOuiero oOpa3oBaHUs B
Poccuiickoit denepanun.

XUMHUSL KaK 3JEMEHT CHUCTEMBbl E€CTECTBEHHBIX HAyK MIpaeT OcOo0yl0 pojib B COBPEMEHHOM
LIUBWIN3ALMU, B CO3JaHMM HOBOM 0a3bl MaTepualbHOHW KylnbTypbl. OHa BHOCHT CBOM BKIaJ B
(hopMHpOBaHHE PALIMOHAIBHOIO HAYYHOI'O MBILUIEHHS, B CO3/IaHHE IIEJIOCTHOIO MpEJCTaBlIEHUs 00
OKpY’KaloIleM MHUpe Kak O €JUHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (GOpMHUPYETCs B XUMUU Ha OCHOBE
MMOHMMAaHHUsI BEIIECTBEHHOT0 COCTaBa OKPY’KAIOLIEr0 MUpa, OCO3HAHUS B3aHMMOCBSA3M MEX]Yy CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMU OOJIACTSIMU IPUMEHEHHUS.

TecHo B3anMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajla HEOThEMIIEMOI YacThIO
MHUPOBOW KYJBTYpPbI, HEOOXOJMMBIM YCIOBHEM YCHEIIHOTO TPyJa M >KU3HU KaXKJOro 4jeHa OoOIIecTBa.
CoBpeMeHHass XMMMsSI KaK HayKa CO3MJaTelIbHAas, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha
peleHre ro0aabHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM, HYHEPIETHUECKOM,
MUIIEBOM, IKOJOTHIECKON 0€30MacHOCTH U OXPaHBI 37J0POBBS.

B cooTBeTcTBUUM € OOLIMMH LIETSIMU U TPUHIMIIAMU CPEIHEro 00Iero o0pa3oBaHus CoJepKaHue
npeamera «Xumusi» (10 kmacc, 0a30BBI ypOBEHb W3y4Y€HHUs) OPUEHTHPOBAHO IMPEUMYINECTBEHHO Ha
OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaIOIIMXCs, HEOOXOAUMYIO MM JUIsl BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS] B KU3Hb COLMyMa, MPOJOJKEHHs] OOpa3oBaHMsI B Pa3IMUHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngomuMy IpeaMera «XUMHUsS» [BIAIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHs» U
«O01as 1 HeopraHu4eckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsI KOTOPBIX SBJISIFOTCS OCHOBBI
0a30BOI HayKU: cUCTeMa 3HAHUI M0 HEOPraHUYECKON XMMHHU (C BKIIOYEHHEM 3HAHUM U3 oOlIe XUMHUN)
n opraHudeckod xumuu. @DopMupoBaHME MJAHHOM CUCTEMBI 3HAHUM MPU U3YYEHUU MpEeAMETa
o0ecrneunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOI000pasusi BEIIECTB HA OCHOBE OOILIUX MOHSTHIH,
3aKOHOB U TEOPUU XUMUHU.

CtpykTrypa conep:kanus KypcoB — «Opranuyeckas XuMus» U «OO011ast 1 HeopraHu4ecKast XUuMUs»
copMHupoBaHa B IporpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOTO MOJXOAa K HM3YyYCHHIO Y4eOHOTO
Matepuaga U OOYyCJIOBJIEHa HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha OIpeneraEHHbIX
TEOPETUUECKUX YPOBHsX. Tak, B Kypce OPraHMYECKOM XMMHM BELIECTBA PacCMATPUBAIOTCA Ha YPOBHE
KJIACCUYECKOW TEOPUM CTPOEHUs OPTaHMYECKUX COCAUHEHUM, & TAK)KE€ Ha YPOBHE CTEPEOXUMHUYECKHUX U
AJIEKTPOHHBIX TPEACTaBICHUI O CTpoeHHMH BemiecTB. CBeneHUs 00 M3yyaeMbIX B KypCe BEIECTBaX
JAIOTCSl B Pa3BUTUU — OT YIVIEBOAOPOJOB /IO CIOXKHBIX OMOJIOIMYECKH aKTHBHBIX coelMHEeHu. B kypce



OPraHMYECKOM XHMHH TOJYYal0T pa3BUTHE C(HOpPMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO
0o0pa3oBaHMs MEePBOHAYAIBHBIC MPEICTABICHUS O XUMHYECKOW CBS3H, KJIACCU(DHKAIMOHHBIX MpHU3HAKAX
BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX CTPOSHUS, O XUMHUYECKOH peaKinu.

[Tox HOBBIM YTJIOM 3pEHUS B IIpEAMETE «XHUMHUs» 0a30BOT0 YPOBHSI pacCMaTPUBACTCS U3yYCHHBIN
Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMS TEOPETUUECCKHI MaTrepral U (PaKkTOJIOTUYCCKUE CBEICHUS O
BEILIECTBAX U XMMUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImias u HeopraHUYeCKas XUMHUS»
o0OyJaromuMcsi TIPEJOCTABISETCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE MEPHOJUYECKOrO 3aKOHa C
OOIIETEOPETUUECKIX M METOJOJIOTHYECKUX TO3UIMN, TJIy0)Ke TOHITh HCTOPUYECKOE H3MEHEHHUE
(GyHKIUH 3TOTO 3aKOHA — OT 0000IIAaOMIEH 10 OOBSICHSIONICH U TPOTHO3HPYIOIIECH.

Enunas cucremMa 3HaHWUK O BaKHEHINMX BEIIECTBaX, WX COCTABE, CTPOCHUHU, CBOMCTBAaX U
MPUMECHCHHH, & TaKXKe O XHUMHUYECKUX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHserca B Kypcax 10 KiaccoB 3leMEHTaMU COACpKAHMS, UMEIOMIMMH KYJIbTYPOJIOTHUYECKUN U
MPUKJIAJHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XUMHHM C JAPYTUMU
HayKaMH, pacKpbpIBalOT €€ poJiib B IIO3HABATEJILHON W MPAKTUYECKOW JESTEIBHOCTH YeJIOBeKa,
CIOCOOCTBYIOT BOCIIMTAHUIO YBKEHHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUU M IMPAKTUICCKHX
MIPUJIOKEHUH XUMHH, IOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOLIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpoOyieMax, CBS3aHHBIX C XHWMHEH, KPUTHYCCKH OCMBICITUBATH HH(MOPMAIMIO W TPHUMEHATH €€ IS
MOTIOJTHEHUSI 3HAHUH, PEIIeHHs] HHTEJUIEKTYAIbHbBIX M SKCIIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a/1a4. B
[[EJIOM COJIep)KaHUe Y4eOHOTO mpeaMera «XHUMHS» JIaHHOTO YPOBHS HW3YYCHHS OPHUEHTHUPOBAHO Ha
dbopMupoBaHHe y O0YYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI Ui MOHUMaHHs (PUIOCODCKUX HUACH,
TaKuX KaK: MaTepuajibHOE EJIMHCTBO HEOPTraHWYECKOTO U OPraHUYEeCKOr0 MHpa, OOYCIOBIIEHHOCTH
CBOWCTB BEILIECTB UX COCTABOM M CTPOCHHEM, IT03HABAEMOCTh MIPUPOIHBIX SABICHUIN MyTEM IKCIIEPUMEHTA
U pelIeHHs MPOTHBOPEUUN MEXKIy HOBBIMH (DAaKTaMH M TECOPETHYCCKUMH IMPEANOCHIIKAMH, OCO3HAHUE
pONIM XMMHHU B PEUICHUH SKOJOTHUYECKHUX MpoOJeM, a Takxke MpolieM cOepeeHUs DHEePreTUYecKUX
PECYPCOB, CHIPBSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEPHAIIOB.

B mnnane pemieHus 3amad BOCHUTAHHS, Pa3BUTHS W COLMATHM3AIMH OOYYAIOUIUXCS MPHUHSITHIE
MPOrpaMMOl  T0 XWMHH TIOJXOJBl K ONPEICIICHUIO COJEp)KaHUS H TIOCTPOSHHUS IpeaMeTa
npeaycMaTpuBaoT (HopMHpOBaHHE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUHM, MMEIOIIHUX 0a30BO€ 3HAYCHHE
JUTSL Pa3IMYHBIX BUIOB JCATCILHOCTH: PEIICHUS IPOOJIeM, TIONCKa, aHaln3a U 00paboTku WHGOpMAITUH,
HEOOXOMUMBIX JJI MPHOOPETEHUs OMbITa TNPAKTUYECKOM M HCCIENOBATENbCKONW JESTENbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUM XUMHHU.

B mpakTuke mpernomaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, TaK U Ha
YpPOBHE CpeAHEro oO0IIero oOpa3oBaHUsl, TIPU OMPEACICHUNU COACPKATEIHHOM XapaKTEPUCTUKHU IIeNen
M3YYCHHUS] TIpeMeTa HAaMpaBJICHHEM TIEPBOCTEIIEHHON 3HAYMMOCTH TPATUIMOHHO TpU3HAETCA
(hopMHPOBaHHE OCHOB XUMHUYECKOW HAYKU KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHICCKON
JESTEIbHOCTH YelOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOUW KyNbTypbl. C METOAMYECKON TOUKH
3pEHUs TAKOW ITOIXO0JT K OTPEACIICHHUIO TIeIe N3YICHHS MTPeIMeTa SBIISICTCS BIIOJTHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHMsS TJIABHBIMH IENSIMU M3y4eHHUs TpeaMmeTa «XuMus» Ha 06a30BOM
yposHe (10 Ki1.) sSBIISIFOTCS:

e (opmupoBaHUE CHUCTEMBl XMMHUYECKHX 3HAHUM KaK Ba)KHEHIEH COCTaBISIONIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeKaT KIIIOYEBBIE MOHATUSA, (hYHIaMEHTAIbHBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE W IIOHUMAHKE CYIIHOCTH JTOCTYITHBIX
00001IIeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIJICHHE C WCTOpUEW UX pa3BUTUA U
CTAHOBIICHMS;

e (dopmupoBaHue W pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMHYECKUX pPEaKIHid, HEOOXOIUMBIX HJIsi TMPUOOpPETCHHs] YMEHUI OpPHUEHTUPOBATHCS B MHUPE
BEIIECTB M XUMHUYECKHUX SBJICHWH, HWMEIOIIMX MECTO B TMPHUPOAE, B TMPAKTHUECCKOW U
MMOBCEIHEBHOMN JKU3HU;

® pa3BUTHE YMEHHH W CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOIIOJCHHEM M OOBSICHECHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUIl 0€30MIacCHOTO OOpAICHHSI C BEIICCTBAMH.

Hapsiny ¢ stuM, coxepkartenbHas XapaKTepHUCTHKaA Ieled W 3amad M3y4eHHs IpeaMeTa B
mporpaMMe MO0 XMMHH YTOYHEHa M CKOPPEKTUPOBAaHA B COOTBETCTBHHM C HOBBIMH TPHOPHUTETAMHU B
cucteMe cpeaHero obmiero ooOpazoBaHus. CerofHss B NPEMNOJaBaHHM XHMHH B OOJBIICH CTENEHH



OoTHaéTCsl TPEANOYTCHHE MPAKTUYECKOH KOMIIOHEHTE COJepXKaHUi OOYy4YeHHUs, OpPUEHTHPOBAHHOW Ha
IOJIFOTOBKY BBIIYCKHUKA 00I1€00pa3oBaTebHON OpraHu3alliy, BIAJCIOUIEro He HAaOOpOM 3HaHUM, a
(GYHKIMOHATBLHONH TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHMSMH AKTUBHOTO TMOJYYCHUs 3HAHUU U
IIPUMEHEHMS UX B PEabHOM KU3HU JUIsl peIIeHHs] TPAKTUYECKHUX 3a/1a4.

B cBsi31 ¢ 3TUM NIpH U3y4EHUH NpeaMeTa « XUMUsSD) JOMUHHUPYIOIee 3HaUCHHE TPUOOPETAIOT TaKHe
LeJIN M 33]1a4H, KaK:

ajanTanus OOy4aroIuXcs K YCJIOBUSM JTUHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMUpPOBAHHE
UHTEJUIEKTYaJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  €aMOOOpa3o0BaHMIO,  COTPYIHHUYECTBY,
CaMOCTOSITETbHOMY HPUHSATHIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX )KU3HEHHBIX CHUTYAllUsX, CBI3aHHBIX
C BEILIIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYYaAIONIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIUI), MMEIOIINX
YHUBEpCAJIbHOE 3HAYCHME JJIS1 Pa3IMUYHBIX BUJOB JAEATEIBHOCTU: PEIICHUs Mpo0iieM, TOUCKA, aHaIu3a U
00paboTku MHPOPMAIIUH, HEOOXOAUMBIX ISl IPHUOOPETEHUSI OIBITA JACATEILHOCTH, KOTOpas 3aHUMAeT
Ba)XHOE MECTO B IO3HAHHMU XUMMHM, & TAKXKE JUISl OLEHKU C IHO3MLUH 3KOJIOTMYECKON 0e30MacHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE II03HABATENIbHBIX WHTEPECOB, WHTEIUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
00y4aroImuXxcs: CIIOCOOHOCTH CAMOCTOSITENIFHO MPHOOPETaTh HOBBIC 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KHU3HEHHBIMU MOTPEOHOCTAMH, UCIOJIb30BATh COBPEMEHHbIE NH(POPMALIMOHHBIE TEXHOIOTUHU Ul IOMCKa
W aHaJ HM3a y9eOHOH M HAyYHO-TIONYJISIPHOW HH(POPMALIUK XUMUYECKOTO COJICPIKAHMS;

¢dbopMHpoBaHHE U pa3BUTHE Yy OOYYAIOLIMXCS ACCOLMATUBHOIO U JIOTMYECKOI'O MBIIIICHHUS,
HaOJIIOAATEIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAWMBI, B YAaCTHOCTH, IPH
IUTAHUPOBAHUU U MPOBEICHUM XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE y OOyJaromuxcs yOSKAEHHOCTH B T'YMaHHCTHYECKON HAaNpaBJICHHOCTH XUMHH, €€
BaXHOH pOJIM B pEIIEHUM TJI00aNbHBIX MPOOJIEM palMOHAIBHOTO MPUPOONOIb30BAHUS, MONOIHEHUS
OHEPreTUYECKUX PECYPCOB M COXPaHEHHs IPHPOJHOTO pPABHOBECHS, OCO3HAHHMA HEOOXOIUMOCTH
Oepe’KHOr0 OTHOLICHMS K IMPUPOAE M CBOEMY 3/I0pOBBIO, a TAK)KE MPHUOOPETEHHUS OIbITAa HCIIOJIBb30BaHUS
MOJTyYCHHBIX 3HAHUH NSl TIPUHATHS TPAMOTHBIX PEHICHWH B CUTYAlMsIX, CBS3aHHBIX C XWMHYECKUMHU
SBJICHUSIMU.

B yuebHoM mmane cpegHero oOiero oOpazoBaHus mpeaMer «Xumus» 0a30BOr0 YpOBHSI BXOJUT B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HAY4YHbIE TPEIMEThI».

OO1iee yuCIIO YacoB, OTBEAEHHBIX Ul U3YUYEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHEro oOIIero
oOpa3zoBanusl, coctaBnseT 34 daca (1 yac B Hefento).

COAEPXAHUE OBYUYEHUS
10 KJIACC
OPITAHUYECKAS XUMUSA

Teopernuyeckue 0CHOBBI OPraHMYeCKOH XUMHH

[Ipenmer opraHnueckoil XUMUU: €€ BOZHUKHOBEHHE, PA3BUTHE M 3HAYEHHE B IOJYUYCHHH HOBBIX
BEIIECTB M MarepuanoB. Teopusi cTpoeHus: oprannueckux coequHeHuit A. M. BytnepoBa, e€ ocHOBHBIE
nonoxkeHust. CTPYKTypHBbIE (OPMYIIBI OPTaHUYECKHX BEMIECTB. ['OMONOTHS, HM30MepHs. XUMHUECKas
CBSI3b B OPTaHMYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnerne o KiIacCUPUKAMM OPraHWMYECKUX BemlecTB. HoMeHKIarypa OpraHWYecKHX
COoeMHEHUIl (cucTemaTHyeckas) WM TPHUBHAJIbHBIC HA3BaHUs BAKHEHIIMX MpeICTaBUTENEH KJIaccoB
OpPTaHUYECKUX BEIIECTB.

DKcIepUMeHTaTbHbIE METO/Ibl M3YUEHUS BEIECTB U MX MPEBPAILCHHI: 03HAKOMJIEHHE ¢ 00pa3iamMu
OpPraHUYECKUX BEIIECTB M MaTepuaJlaMd Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX
BEIIECTB, HAONIOJCHUE M ONHCAHUE JIEMOHCTPAILMOHHBIX OIBITOB IO TMPEBPALICHUIO OPraHUYECKUX
BEIIIECTB MPU HAarpeBaHUM (TUIaBJICHUE, OOYTIIMBaHUE U TOPCHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUH psaa. MeTaH U 3TaH — NPOCTEUIINE MPEACTABUTEIN
aJIKaHOB: (pU3MUYECKHEe W XUMHYECKHE CBOWCTBA (PEakLUWU 3aMELIeHHs M TOPEHHUs), HaXOXKICHUE B
IIPUPOJE, OTYUEHUE U TPUMEHEHHE.



AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHH psn. OTWIEH M MNpONUJIEH — HpocTeiiune
MPEJICTAaBUTENIM  alIKEHOB:  (U3MYecKHMe M XMMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHUSA,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPU3aLlin), I0JIy4€HNUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHre, BaXKHEHIIHE XUMUYCCKHUE CBOMCTBA
(peakuus nonuMepusanun). [lonydyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psiA. ALIETUICH — MNPOCTEHIIUi
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHE, (HU3UYECKHE U XHMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIIH, TOPEHHS ), ITOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzonm: coctaB, cTpoeHHE, (HU3MUECKHE W XUMHYECKHME CBOMCTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHU), MOTYYCHHUE U IPUMEHEeHHe. 1oayon: cocmas, cmpoenue, usudeckue u
Xumuueckue ceotucmea (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUS), NOJYUeHue U NpUMeHeHue.
TokcuunocTh apeHoB. ['eHeTHyeckast CBsSI3b MEXKIY YIIIEBOAOPOIAMH, MPUHAICKAIIUMH K Pa3InYHbIM
KJIaccam.

[Ipupoanbie UCTOYHUKU YriieBOAOpoa0B. [Ipupoausiii ra3 u nmonytHele HeTsHBIE Ta3bl. HedTh U
e¢ mpoucxoxaenue. CrocoObl mepepadoTKu  HEPTHU: TEpPEeroHKa, KPEKUHr  (TEPMUYECKHUH,
KaTaauTHueckuii), muponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €To epepaboTKH.

DKcrepuMeHTAIbHBIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBPAIllEHUI: 03HAKOMIIEHUE C 00pa3liaMu
IJ1acTMacc, KaydykoB M pe3uHbl, komiekuuu «Hedts» u  «Yromap», MOJEIMPOBAHHE MOJEKYI
YIJIEBOJIOPO/IOB U TaIOT€HOMPOU3BOAHBIX, MTPOBEICHUE MPAKTUUYECKON PaOOTHI: MONy4yeHUE JITUIICHA U
WU3YyYEHHUE Er0 CBOMCTB.

Pacuérnbie 3amaun.

Bbruncnenuss 1mo ypaBHEHMIO XMMHYECKOM peakuuu (Macchl, o0bEMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckie CoeiNHEHUs!

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHONI M ATaHOJ: CTPOEHHUE, (PU3MUEecKre U XUMUYECKUE
CBOMCTBa (peaklUd C AaKTUBHBIMH METAllJIaMH, TaJOre€HOBOJOPOJaMH, TOpPEHHE), NPUMEHEHHE.
Bonopoaneie cBsi3u MeXIy MOJEKyJlaMu CIOUPTOB. JleficTBME MeTaHOJa W 3TaHOJia Ha OpraHu3M
4eJI0BEKa.

MHoOroaroMHble COUPTHI. OTHIEHIJIMKOIb U TJIMLEPHH: CTPOEHUE, (PU3NYECKHE U XHUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBHE CO IIETOYHBIMM METaJUIaMH, KaueCTBEHHAs peakilds Ha MHOTOATOMHbBIE
cnupthl). JlelicTBUE HA OpraHu3M yenoBeka. [IpuMeHenre runepuHa u 3TUIICHTJTUKOJIA.

@deHoN: CTPOEHHE MOJIEKYINbl, (U3UYECKUe W XHUMHYECKHe CBOHCTBA. TOKCHMYHOCTH (eHoua.
[Ipumenenue denomna.

Anbnerunsl U kemonvi. PopManpAeTH, aleTalbJIeTUA: CTPOCHUE, (PU3NYeCKHe U XUMHUYECKHUE
CBOMCTBa (peaKIMN OKUCICHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKIiu), MOJIy4eHrEe U PUMEHEHHE.

OHOOCHOBHBIE NpeJieNbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAsl U YKCYCHAs! KUCIIOTBI: CTPOEHUE,
¢bu3nyueckre U XMMHYECKHe CBOWCTBaA (CBOMCTBA, 00IIKe JUIs Kilacca KUCIIOT, peakuus dTepU(UKaIim),
noinyyeHue u npumeHeHue. CTeapuHOBas M OJICMHOBAas KHUCIOTHl Kak MPEACTaBUTENM BBICIIUX
KapOOHOBBIX KHUCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE IeHCTBHUE.

Crnoxxuble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX dPUPOB. JKUPHI.
I'maponus xupos. [Ipumenenne xupoB. buosnornaeckas posiab KUPOB.

VYrneBoasl: cocTaB, Kiaccu(uUKalus YrieBoJoB (MOHO-, AM- W Tojucaxapuibl). [mokoza —
MPOCTEHIINI MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PM3MUECKHe U XMMUYECKHE CBOWCTBA
(B3aumogeiicteue ¢ ruppokcuaoM wmenu(ll), okucieHue aMMuadHbIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TIIIOKO3bl), HaXOXKIACHUE B MPHUPOJE, NMPUMEHEHHE, OUONOruueckas poJb.
®ortocuHTe3. OpyKTO3a KaK U30MEP TIIIOKO3BI.

Kpaxman u wnemmono3a Kak mnpupofHble moiumepbl. CTpoeHHe Kpaxmana U LEJUTIOJIO3bI.
du3nuecKkre 1 XMMUYECKHE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KaYECTBEHHAs PEAKIIHs C HOJIOM).

DKcrepuMeHTaAIbHbIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBpallleHuii: IpoBeAeHNE, HAOII0IeHUE U
OMHMCAaHUE JEMOHCTPAIMOHHBIX OINbBITOB: TOPEHUE CIUPTOB, KAYECTBEHHbIC PEAKIUU OJHOATOMHBIX
cnupToB (OKHCIIeHHe 3TaHona okcuaoMm meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOICHCTBHUE TIIMIIEPHUHA




¢ ruapokcuaom wMeau(ll)), ampnerumoB (OKHWCIEHME aMMHUAYHBIM pacTBOpoM okcuga cepebpa(l) u
ruapokcuaoM meau(ll), B3aumMmozeiicTBHe Kpaxmalia ¢ HOJIOM), NMPOBEACHUE MPAKTHYECKON padOTHI:
CBOICTBA pacTBOpa YKCYCHOU KHMCIIOTBHI.

Pacuérnble 3anaun.

Bbruncnenuss 1no ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOIO
BEIIECTBA WJIM IMPOAYKTa PEAaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTconepiKaniye OpraHu4eckue COeINHEHUS.

AMHUHOKHCIOTHL Kak aM(OTepHble OpraHudeckue coefauHeHus. dusznyeckrne M XUMHUYECKHUE
CBOWCTBA aMUHOKHCJIOT (Ha IpuMepe MIMLKHA). buongornueckoe 3HadeHne aMUHOKHUCIOT. [lenTuapl.

benku kak mpuUpoJIHBIE BHICOKOMOJIEKYJISIpHBIE coequHeHMs. [lepBuyHas, BTOpUyHas U TPETUYHAS
CTpYyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEIKOB: I'MJIPOJIN3, A€HATYpalus, KAYeCTBEHHbIEC peaKkIM1 Ha
OemKu.

DKcIepUMEHTAIbHbIE METO/bl U3yYEHHsI BEIECTB M MX INpeBpallleHuil: HaOII0leHue U ONUCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIus OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OCIIKOB.

BbicokomosekyIsipHbIe COeUHEHHSA

OCHOBHbIE TIOHATHUSI XUMHUHU  BBICOKOMOJIEKYJISIDHBIX COECIMHEHUIl: MOHOMEp, IOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMU, CPEOHAS MOJIEKyJsipHas Macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COETUHEHUN — MOJIMMEPU3ALINS U TOJUKOHICHC AL

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHHs! BELIECTB U UX IPEBPAILLCHUI: 03HAKOMIIEHHE ¢ 00pa3Lamu
MIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanusi MeXnpeAMETHBIX CBA3€M Mpu M3ydeHMM opraHudeckod xumuu B 10 Kiacce
OCYILECTBISICTCS Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHH, Tak M TOHSTHH,
SIBJIFOIIMXCS] CHCTEMHBIMHM IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IMKJIA.

OOme ecTecTBEHHO-HAyYHbIE MOHATHUS: SIBI€HHE, Hay4HbIH (akT, THUIOTE3a, 3aKOH, TEOpus,
aHaJlM3, CHHTE3, Kiaccu(uKauus, T[EepUOJUYHOCTh, HAOMIOJEHUE, W3MEpPEHHEe, SKCIIEPUMEHT,
MOJIETTUPOBAHUE.

®dusuka: Marepus, SHEprus, macca, aTOM, JJIEKTPOH, MOJEKYyJa, SHEPreTUYECKU! YpPOBEHb,
BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIECTBa, (PU3UYECKUE BEIMUYMHBI M EIUHUIBI HX
MU3MEpeHusl.

buonorusi: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHu3Me, (OTOCUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIEBObL, JKUPbI, HEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mNHIIEBbIE MPOIYKThl, OCHOBBI PAallMOHAJIBHOTO TNHTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE M KOCMETMUYECKHE IIpernapaThl, MaTEpHUajbl W3 MCKYCCTBEHHBIX W CHHTETHUYECKUX
BOJIOKOH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOTPAMMBI 110 XUMHWN HA BA30BOM
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IIPOrPaMM
cpemHero oOmero o0pa3oBaHUs (JTUYHOCTHBIM, METANpeIMETHBIM H  TOpeaMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOHM IJIsi pa3pabOTKMU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHMS MPOTPAMM CPEIHEro
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOJXO0/I0OM B CTPYKTYpPE JUYHOCTHBIX PE3yJbTAaTOB
OCBOCHMS TpeaMeTa «XUMHsI» Ha YpPOBHE CpPEIHEr0 OOIIEro OOpa30BaHMs BBIIEICHBI CIETYIOIIUE
COCTABJISIFOLIHUE:

OCO3HaHUE OOYYaIOIIMMUCS POCCUMCKON TPaXJAHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEAEIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

I[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
Y UCTOPUUYECKUX TPAAMIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTB U CITIOCOOHOCTH 00Y4YAIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JESITETbHOCTU IICHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAMH, MTPUCYIIMMHU LIETOCTHOM CUCTEME XMMUYECKOT0 00pa30oBaHUs;

HaJIM4Yue TMPABOCO3HAHUS HKOJIOTMYECKON KyIbTypbl M CHOCOOHOCTH CTaBUTh LIETU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMmeTa «XHUMHs» JOCTUTaloTCS B €IUHCTBE Y4eOHOU U
BOCITUTATEIBHON NIEATETHHOCTH B COOTBETCTBUU C T'YMAaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U UJA€aJaMH POCCUKUCKOTO TPaKIaHCKOTO O0IIecTBa, MPUHATHIMU B
o0miecTBe HOpPMaMHM U IMpaBWJIaMH TOBEIEHHUS, CIHOCOOCTBYIOIIMMM IpOIleccaM CaMOIIO3HaHMUS,
caMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYaIOIIHXCS.

JIn4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeaMeTa «XHUMHs» OTpaxaroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUUYECKOH JeATeTbHOCTH OOYUYaIoIUXCsl MO pealu3aluy MPUHSITHIX B 00IIecTBe
[IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHUs 00YJAIONTUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MIPEACTABJICHUS O COIMATIBbHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX OTHOIICHHUH B KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUN YYEOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX M MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUIECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHl JAPYTUX MpH
aHaJIN3€e Pa3TUYHBIX BUJOB YUEOHOU IEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UICTOPUYECKOMY U HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YBO)KEHUS K TPOIIECCYy TBOPUECTBA B 00JACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHUSI TOTO, YTO JIOCTHKEHUS HAyKH €CTh PE3yJbTaT JJIUTEIHHBIX HAOIIOICHUM, KPOMOTIMBBIX
AKCIEPUMEHTAJIbHBIX IOUCKOB, IOCTOSTHHOTO TpyAa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIBHBIX MOTHBOB B MOJYYEHUHM M TOCIEAYIOIMIEM aHaimu3e WH(opMmauu o
MepEeAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHbIE C XWUMHUYECKUMH SBJICHUSMU, U MPUHUMATH
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPUUIEH C MO3ULMN HPABCTBEHHBIX
Y MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAHUS I[EHHOCTEH 3740pOBOrO0 M  0e30macHOro oOpa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37]0POBbIO;



COOIOICHHST TIPaBUII O6€30MacHOr0 OOpAIEHHUS C BEIIECTBAMU B OBITY, MOBCEAHEBHOW XKU3HU U B
TPYAOBOU JEATENbHOCTH;

MOHUMAaHMsI IIEHHOCTU MPaBHJ WHAMBUIYATBHOTO M KOJUICKTHBHOTO OE€30MacHOrO IOBEICHUS B
CUTYaLUAX, YTPOKAIOLIUX 30POBbIO U )KU3HU JIIOJEH;

OCO3HAHMS MOCIIEICTBUI 1 HENPUATHS BPEIHBIX MPUBbIUEK (YIOTPEeOICHHUS AIKOTOJIsI, HAPKOTHKOB,
KypeHus);

5) TpyA0OBOro BOCIIUTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-UCCIIE0BATENbCKON 1EATEIbHOCTH, OOIECTBEHHO
I10JIE3HOM, TBOPUYECKOMN U IPYrUX BUJIAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PELLICHUH ITPAKTUYECKHX 3a/1a4 COLIMAIbHOMN HAIIPABJICHHOCTH (B
paMKax CBOEro Kjiacca, IIKOJIbI);

UMHTEepeca K NPAaKTUYECKOMY H3YyUeHHIO Ipodeccuil pa3indHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HaHUM 110 XUMUH;

YBAKEHUsI K TPYAY, JIOASM TPYZAa U pe3ysibTaTaM TPYy10BOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIbHOW TpaeKTOpUH 0Opa3oBaHus, Oymymien
npodeccud M pealn3aldi COOCTBEHHBIX MXM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEeOHOCTEH 00I1IecTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTMUYECKU 11€JIECO00PA3HOr0 OTHOLIEHHS K NMPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MIOHUMAaHUs TJI00AJBHOrO XapakTepa JKOJIOIMYECKUX MpoOJeM, BIMSIHHUS HKOHOMUYECKUX
IIPOLIECCOB HAa COCTOSIHUE NPUPOHON U COLIMATIBHOM CpeJibl;

OCO3HaHHS HEOOXOJMMOCTH WCIOJb30BAaHUS JOCTH)KEHUM XUMHUHM Uil pEIICHHUsS BOIPOCOB
PalMOHAIBLHOTO IPUPOAOIOIB30BAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUW, NMPHUHOCAIINX BpPEI OKpPYXKaroLIEeHd NPUPOAHOW Cpele, YMEHHs
IIPOrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTMUYECKUE TOCIEACTBUS MpeNlpUHUMAeMbIX JeHCcTBUH U
MPeIOTBPALIATh UX;

HaJIM4Us Pa3BUTOTO YKOJIOTHUYECKOTO MBIIUIEHHS], SKOJIOTUYECKON KYIbTYpPBI, OIBITA JEATEIBHOCTH
9KOJIOTMUECKON  HAmpaBJIECHHOCTH, YMEHHUSI  PYKOBOJACTBOBATbCA MMM B  IIO3HaBaTEJbHOM,
KOMMYHUKAaTUBHOM M COLMAIBbHOM MpakTHKE, CIHOCOOHOCTM M YMEHMS aKTUBHO MPOTHBOCTOSTH
UJIE0JI0TUHN XeMopoouu;

7) HEHHOCTH HAYYHOI0 MIO3HAHHUSA:

c(OPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM NMPaKTHUKH;

MOHUMaHUs cneuUKY XUMUU KaK HayKH, OCO3HAHUS €€ posiu B (POPMHUPOBAHUH PAI[IOHATIBHOTO
HAy4YHOTO MBIIUICHHUS, CO3JJaHUU IIEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KAIOLEM MHUpPE KaK O €IMHCTBE
MPUPOJBI U YEJIOBEKa, B MO3HAHUHM IPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHHuH NMpoOJeM COXpaHEHHUS
IIPUPOJTHOTO PAaBHOBECUS;

yOeXKAEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHUHU JJIi COBPEMEHHOM LMBWIM3AaUU: B €€
I'YMaHHCTHYECKOM HANpaBJICHHOCTU M BaXKHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOW KYJIbTYpBI,
pelIeHnH TI00abHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHUSL YEIIOBEYECTBA — CHIPHEBOW, SHEPreTHUECKOMH,
MUIIEBOM M 3KOJIOrMYecKOi Oe30MacHOCTH, B PA3BUTHUH MEIUIMHBI, 00ECIIEUeHNH YCIOBUHN YCIEIIHOTO
TpyJa 1 SKOJOTHYeCKH KOM(OPTHOM KU3HH KaXKJI0TO YjieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMAaHHUs CYITHOCTH METOJ/IOB IO3HAHMS, UCIIOIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4aeMble 3HAHMS JUISl aHalIu3a U OOBACHEHMs
SBJICHUM OKPYKAIOIIEr0 MHpa M MPOUCXOIAIMIMX B HEM HM3MEHEHHH, yMEHHs JelaTh OOOCHOBAaHHBIE
3aKJIIOYEHHs Ha OCHOBE HAy4HbIX (DAKTOB M MMEIOLIMXCS JAaHHBIX C LEJNbIO MOJIYYEHHs] JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENbHO MCIIOJIb30BaTh XUMHMYECKHE 3HAHUSA MAJs pelleHus mnpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENIbCKOM NeATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUIO U caMOOOpa30BAaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUI 110 XMMHUH B COOTBETCTBHHM C )KU3HEHHBIMU OTPEOHOCTAMU;



MHTEpeca K 0COOCHHOCTSM TPyZa B Pa3IUYHbIX cepax npodhecCHOHAIBHON A TeIbHOCTH.
METANIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble Pe3ylbTaThl OCBOSHHUS Y4eOHOro TpeaMeTa «XHUMHUS» Ha YPOBHE CpEIHEro
o0mero o0pa3oBaHuUs BKIFOYAOT:

3HaUYUMBIC JUII  (OPMUPOBAHUS  MHPOBO33PCHHSI  OOYYAIONIMXCS  MEXAUCIMILTUHAPHEIC
(MexmpeaMeTHbIE) OOIICHAayYHbIC TMOHATHS, OTPaXKAIOIIUE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa H
crenu(puKy METOJI0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPHHIUI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIeIOBaHNE, HAOIIOICHNE, H3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

YHHUBEpCallbHbIe y4eOHBbIC JCWCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYISATUBHBIC),
obecnieunBaromue (GopMUpoBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH U COLMAIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronuxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHBIE,
MHUPOBO33PCHYCCKHE 3HAHUS U YHUBEPCAIbHBIC Y4eOHbIC JCHCTBHS B TO3HABATEIILHOW M COIMATBHOM
MIPAKTHUKE.

MertanpeqMeTHble  pe3yJibTaThl  OTPAKAIOT  OBJIQJCHUE  YHUBEPCAIBHBIMH  YYCOHBIMH
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMY U PETYJIATUBHBIMH JICHCTBUSMHU.

OgaajieHne YHUBEPCAJIBHBIMH YUY€OHBIMH MO3HABATEIbHBIMH JIHCTBUSIMH:

1) 6a3oBble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOSITENILHO (DOPMYITHUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPECIIATh 1eNIA ACSITEILHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPHH UX JTOCTHIKCHHS, COOTHOCHTH
Pe3yabTATHI JCSITSIBHOCTH C TIOCTABICHHBIMU LICIISIMHU;

WCIIOJIb30BaTh TP OCBOCHUH 3HAHWNA TPHUEMBI JIOTUYECKOT'O MBIIUICHUS — BBIJCIATh XapaKTEePHbBIS
MPU3HAKU TIOHATUN M yCTaHAaBIMBATh MX B3aWMOCBS3b, HCIOIB30BaTh COOTBETCTBYIOIINE MOHATUS IS
0O0BSICHEHUS OTAENBHBIX ()AKTOB U SIBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

YCTaHABIIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy N3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYXKICHHUS (MHAYKTUBHBIC, NEAyKTHBHBIC, 1O aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHMS] B PACCMATPUBACMBIX SBICHUSX, (OPMYIHPOBATh BBIBOJLI H
3aKJTIOYEHNUS;

MPUMEHSITh B TIPOIECCE IMO3HAHUS, UCIOJIb3YEMbIC B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBaTh MOJENBHBIE MPEICTaBICHUS — XUMHUYECKHA 3HaK (CHMBOJ) DJIEMEHTAa, XUMHYECKas
(dbopMyIa, ypaBHEHNE XUMHYECKON PEaKIIUU — MPU PEIICHUN YUCOHBIX TTO3HABATEIBLHBIX U MPAKTUICCKIX
3a/a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEICTABICHUS AJIsS BBISBICHHUS XapaKTEPHBIX MPU3HAKOB
M3Y9aeMBIX BEIIECTB M XUMUYCCKHX PEAKITHH.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMHUYCCKUX PCAKITUH;

(dbopMynHpoBaTh IENU U 33Ja4d UCCIEIOBAHMS, UCTIOIb30BaTh MOCTABICHHBIE  CAMOCTOSITEEHO
c(OpMyIMPOBAHHBIE BOMPOCH B KayeCTBE HWHCTPYMEHTA IO3HAHHWS W OCHOBBI I (DOpPMHpPOBAHUS
TUIOTE3HI 110 IPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKIICHUH;

BIIQJICTh  HABBIKAMU  CAMOCTOSITCILHOTO  IUIAHUPOBAHUS W TIPOBSACHUS  YUYCHUUICCKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUs HAOMIOJaTh 3a XOJOM TMpoIecca, CaMOCTOSITENBHO
MIPOTHO3MPOBATH €T0 Pe3yNIbTaT, (POPMYIUPOBATH OOOOIICHUS U BBIBOJIBI OTHOCHTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEAOBAHNUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

NpHOOPETaTh OIBIT YYCHHYECKOW HCCIIEAOBATEIBCKOW W TPOCKTHOM NESTETBbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS MPaKTHUECKUX 3a1ad,
MPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHMUS.

3) paGora ¢ nngopmanmeii:

OPHECHTHUPOBAThCSI B PANTMYHBIX HMCTOYHUKAX HHPOpPMANWU (HAYYIHO-TIOMYJISIPHAS JIATEpaTypa
XUMHYECKOTO COJIEP:KaHUs, CIIPaBOYHBIC MTOCOOMS, pecypchl MHTepHETa), aHAIM3UPOBAThH UHHOPMAITUIO
pa3NUYHBIX BHIOB W (OpPM TPEICTABICHUS, KPUTHYSCKH OILCHUBATH €€ OCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;



(dbopMynupoBaTh 3aMpPOCHl M MPUMEHATH Pa3IMYHbIE METObI MPH MOUCKE U 0TOOpe MH(pOpMAIIHH,
HE00XOANMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMNBIT HUCMOJb30BaHUS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (OPMY IpeACTaBiIeHUs HH(POpMAUU (CXEMBbI, TpauKH,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA MPH PadOTE C XMMHUYECKOH HHpOpMarmei:
IPUMEHATh MEXIIpeIMETHble ((pu3Mueckue U MaTeMaTH4yeCcKue) 3HAKU M CHMBOJBI, (OPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BATh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HAJIATHOCTH.

OgJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJjaBaTh BOINPOCHI IO CYLIECTBY OOCY)XJaeMOH TeMbl B XOJ€ Juajora W/WIU JUCKYCCHUH,
BBICKa3bIBaTh WACH, (DOPMYyITUpPOBATH CBOW MPEIUIOKEHUS OTHOCHTEIBHO BBHIMOJHEHUS MPEIIOKEHHON
3aJauy;

BBICTYIIaTh C MPE3CHTAIleld pPe3y/IbTaTOB II03HABATEIBHOW JCATENbHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBINOJIHEHUM XHMHYECKOTO 3KCIIEPHUMEHTa,
MPAaKTHYECKON PabOTHI IO UCCIIEIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, PEATU3ALUN YIeOHOTO MPOEKTa
1 (OpMYIMPOBATH BBIBOJBI 10 pe3ybTaTaM MPOBEAEHHBIX HCCIECIOBAHNN MYTEM COIJIaCOBAHUS MO3ULIUI
B X071€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OsiajieHNe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

CaMOCTOSTENILHO IIAHUPOBATH U OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JESTEIBHOCTD, OMPEICTISI
e€ LenM W 3a7ayd, KOHTPOJUPOBaTb U O Mepe HEoOXOIMMOCTH KOPPEKTUPOBATh Ipe/siaraeMblii
QITOPUTM JICMCTBUH TIPU BBHIMIOJHEHUH YYeOHBIX M HCCIENOBATENbCKHX 3aJad, BHIOMpATh HamOolee
3¢ deKTUBHBIN cOcO0 MX pelIeHHs C y4ETOM MOJy4YeHMs HOBBIX 3HAHUI O BEIIeCTBaX M XUMHYECKUX
PEaKIusIX; OCYIIECTBISATh CAMOKOHTPOJIb CBOEH EATEIHbHOCTH Ha OCHOBE CAMOAHAIN3a M CAMOOIICHKH.

NNPEAMETHBIE PE3YJIbTATHI
10 KITACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTpaXaroT:

cOPMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOH COCTAaBJISIONIEH eCTEeCTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUU SIBJICHUNA NPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONW T'PaMOTHOCTH, HEOOXOAMMOW ISl pelIeHHs] MPaKTUYeCKUX 3aaad u
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJTHOM Cpelie;

BJIAJICHUE CHUCTEMOW XHMMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE MOHSATHUS
(XMMUYeCKUl ~ DJIEMEHT, aToM, DJEeKTpOHHas 00oJoYKa aToMa, MOJIEKYyJla, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XUMHYECKast CB3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpariéHHasl),
MOJIb, MOJISIPHAsE Macca, MOJSPHBIA OOBEM, YIIIEPOIHBIN CKeneT, (GyHKIHOHATIbHAsI TPYIIA, paauKall,
M30MEepHsl, U30MEPbI, TOMOJIOTUYECKUM PsAJl, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA U a30TCOJEpKallie
COCIMHEHHS, MOHOMED, TOJMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIE COCTUHEHUS ), TEOPUH U
3aKOHBI (TEOpHsl CTPOCHHsI OpraHuyeckux BemectB A. M. ByriepoBa, 3akOH cOXpaHEHHUS MAaccChl
BCHIGCTB); 3aKOHOMCPHOCTH, CUMBOJIMYECKHHN S3BIK XUMHHU; MHUPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIUC B
OCHOBE MOHUMAHUS MPUIMHHOCTH U CHCTEMHOCTH XMMHUYECKUX SIBICHUH, (PAKTOIOTUYECKHE CBEICHUS O
CBOMCTBAax, COCTaBe, MOJYYECHUH U OE30MaCHOM HCIOJIb30BAaHWN BAKHEHIIMX OPTraHMYECKUX BEIIECTB B
OBITY U IPAKTHYECKOH JeATEIHbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTepHbIE TMPU3HAKM TOHATUHN, yCTaHABIMBATh HX
B3aMMOCBA3b, HWCIOJb30BATHL COOTBCTCTBYIOIUC TMOHATUA TIIPU OINKUCAHUHU COCTaBa, CTPOCHHUA U
MPEBPALICHUN OPTraHUYECKUX COCTUHEHUM;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HUCIOJIb30BaTh XUMHUYCCKYHO CHMBOJIMKY JJII  COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpalI€HHOI) (GOopMysl OpPraHMYEeCKMX BEIIECTB H
ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3roTaBJIMBaTb MOJCIMW MOJICKYJI OpPraHUYCCKUX BCIICCTB JIA
WUTIOCTPAIMH UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS,

C(I)OpMI/IpOBaHHOCTB YMeHI/If/’I YCTaHaBJIMBATh NPUHAJIC)KHOCTb U3YUCHHBIX OPTaHUYCCKUX BCILICCTB
[0 UX COCTaBY U CTPOEHHUIO K OIpeleIEHHOMY KJIacCcy/Tpymie coequHeHul (yrieBogopo/ibl, KUCIOPO U



a30TCcoJepXKAIUe COCTUHEHUS, BBICOKOMOJICKYJSIPHBIE COCIMHEHUs), JaBaTh WM Ha3BaHHS IO
cuctematnyeckor HomeHkiatype (IUPAC), a Taxke mpuBOAWTH TPUBHAIBHBIE HA3BaHHUS OTIEIBHBIX
OPraHMYECKUX BEIICCTB (ITWJICH, TMPOMWIICH, aleTWICH, JSTWICHIJIMKONb, TIHUIEPHH, (EHOI,
dbopManbaeru, aneTanbleru], MypaBbUHas KHCIOTAa, YKCYCHas KHUCIIOTa, OJICMHOBAas KHCIOTA,
CTeapHHOBAasl KHCIIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, U003, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbBI XUMUYECKOW CBA3M B OPraHUYECKHX COCTUHEHUSX
(onuHapHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHHUS IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHMUYECKUX BEIIECTB A.
M. ByrtnepoBa ansi oOBSCHEHUS 3aBHCHUMOCTH CBONCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS, 3aKOH
COXPaHEHUS MaCChl BELIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HM3MUECKHE U XUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUYHBIX KJIIACCOB OPTaHUYECKUX BEIIECTB (METaH, ITaH, STUJICH,
MPOMWICH, aneTuieH, Oyranuen-1,3, merunOyraauen-1,3, O€H30J, METAaHOJ, ATAHOJ, ITHJICHIJIHKOJIb,
TIIMLEepHH, (PeHou, aleTalbIerusl, MypaBbuHasi U yYKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmal, IeJIIII03a,
AMUHOYKCYCHAsl KHCJIOTA), WJUTFOCTPUPOBATh T'E€HETHYECKYIO CBS3b MEXKIY HUMHU YPaBHCHHUSIMH
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUIl C HCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIECBOJOPOIHOTO CHIpbs (HE(DTH,
MPUPOAHBIN Ta3, Yrojib), CIOCOOBI HMX MEpepadOTKH M TMPAKTUYECKOE MPUMEHEHUE MPOAYKTOB
nepepadboTKH;

c(OPMUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYMCIECHUS IO XUMUYECKHUM YpaBHEHUSM (MaccChl,
00BEMa, KOIMYECTBA WCXOJHOTO BENISCTBA WJIM TMPOJIYKTa PEAKIMHM 10 WM3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIH MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh yMEHHUH BJIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, WCIOJNIb3YEeMbIX B XMMHUHU TPU H3YYEHUU BEIIECTB M XUMHUYECKHUX SBJICHM (HaOIroAeHue,
W3MEpEHUe, DKCIEPUMEHT, MOJACIUPOBAHNE), WCIOIL30BaTh CHUCTEMHBIC XWMHUYCCKUE 3HAHHS IS
MPUHATHSL PEIIeHW B KOHKPETHBIX JKU3HEHHBIX CUTYallUSX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMCHCHHEM;

chOpPMUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBWiIa TMOJH30OBAHHMS XUMHUYECKOW TMOCYIOW U
abopaTOpHBIM 00OpPYIOBaHMEM, a TakXKe MpaBWia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKILHUSMU MO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHUH TNIAHUPOBATH U BBITOJHATH XUMHYCCKHI SKCIIEPUMEHT (TIPEeBpaIICHUS
OpPraHMYECKUX BEIIECTB MPH HATPEBAHWUH, MOTyUYE€HUE ITUIICHA M M3y4EHHE €r0 CBOMCTB, KAUYECTBEHHbIE
peaKuy OpraHUYeCKHUX BEIIECTB, JICHATYpaIls OCIKOB NPH HArpeBaHWU, I[BETHBIC PEAKIMU OCJIKOB) B
COOTBETCTBUH C MpaBUJIaAMH TEXHHKU O€30MacHOCTH MPH OOpaIleHUH C BEIIECTBAMH U JaOOPATOPHBIM
000pyIOBaHUEM, TMPEJICTABIIATh PE3YIbTAThl XUMUYECKOTO DKCIIEPHUMEHTa B (JOopMe 3alvCH ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U GOpMyTUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

COPMHUPOBAHHOCTh ~YMEHHH KPUTHUSCKH aHATU3UPOBATh XHMHUYECKYI0  WH(OPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HBbIX HCTOYHUKOB (CpeICTBA MaccoBoil nHdopmaryu, UHTEpHET U APYrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBUJia IKOJOTHYECKH IEIeCO00pa3HOTO TMOBEACHUS B
OBITY U TPYIOBOW NEATEIHHOCTH B ILEISAX COXPAHEHHS CBOETO 370POBBS M OKpPYKAIOIIEH MPUPOTHON
CpeIbl, OCO3HaBaTh OITACHOCTH BO3JICHCTBUS Ha KHUBBIC OPraHU3MBI ONPEICIIEHHBIX OPTraHUYeCKHX
BellecTB, MoHUMas cmbicn mokazatens [IJIK, moscHATH Ha mTpuMepax CIOCOObI YMEHBIICHUS H
MIPEIOTBPAICHHUS WX BPEIHOTO BO3JICHCTBHS HA OPTAaHU3M UYEIIOBEKa,

JUISE OOYYAIOIIUXCSl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEIIECTB U XMMHUYECKUX SIBICHUN;

JUIS CIIETIBIX W CIIA0OBHIAIIMX OOYYAIOUIMXCSA: YMEHHE WCIONIb30BaTh pPEIbe)HO-TOUCUHYIO
cucteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmys.
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10 KUIACC
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Ne v/ NMPOrpaMmblI Bcero ;(;);OTprzm’m’le II;I;’ Giliilfqec'me o0pa3oBaTe/bHbIE PeCypChl
Pa3znea 1. Teopernueckue 0CHOBbI OPraHUYECKOM XMMUM
[Tpeamer opranudeckoit xumun. Teopust https://academy-
1.1 CTPOCHHSI OPraHMYECKUX COSAUHCHUH A. 3 0 0 content.apkpro.ru/lesson/a9f3d191-
M. Bytieposa Sele-4e24-ac02-efb16fa49f6a
Wtoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
https://academy-
2.1 [IpenenbHbIE YIIEBOAOPOIBI — ANKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBogopoibl: alKEeHbI https://academy-
2.2 ATTKAHCHBL, ATKHHI ’ 6 0 1 content.apkpro.ru/lesson/4038171e-
’ 4158-4bd1-ae98-18dc1cfh9399
https://academy-

2.3 ApoMaTHuecKHe yrieBOIOPO/IbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

2.4 TIpHpoztHbie HCTOUHHKH YTIeBO/IOPOOB 3 1 0 https://lesson.edu.ru/04/10

uX nepepadoTka
Hroro no paznery 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUust
https://academy-

3.1 Cruptel. @enon 3 0 0 content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f
Anpaeruasl. KapOOHOBBIE KUCTOTHI hitps://academy-

3.2 CHLOSKHbIE 3<i)np51 ' 7 0 1 content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90
https://academy-

3.3 VrneBoasl 3 1 0 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0

Hroro no pazneny

13

Pa3znen 4. A3oTcoaepskaniue opraHnyeckue coeuHeHust

https://academy-

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazueny 3
Pa3jen 5. BoicokoMoJieKyIsipHbIe COeTHHEHMsI
5.1 ‘ [Tnactmaccel. Kaydayku. Bonokna 2 https://lesson.edu.ru/04/10
Wroro no pazneny 2
34

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema vDOKA KOH"%CTBOI? acon n Hara JIeKTPOHHBbIE U(PPOBHIE
n/m Mayp Bcero OHTPO.ILHEBIE PAKTHUCCKUE  avyennss  00pasoBaTebHbIE pecypebl
padoThI padoTshI
[Tpeamer opraHUYecKOi XUMHH, €€ https://academy-

1 BO3HHMKHOBEHUE, Pa3BUTHE 1 0 0 7.09.23 content.apkpro.ru/lesson/a9f3d191-
3HAYCHHE Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHHUS OPraHHYECKUX https://academy-

2 coenuHenuit A. M. Bytneposa, eé 1 0 0 14.09.23 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE MOJIOKECHUS ab0e-4c59-9dcf-20517ae4b52e
I[NpencraBnenue o KiaccupuKamum
OpPraHUYeCKUX BEIICCTB. https://academy-

3 Homenknatypa (CHcTeMaTHYecKast) | 1 0 0 21.09.23 content.apkpro.ru/lesson/726ee099-
TPUBUAIIbHBIC HA3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpPraHUYECKUX BEIICCTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 FOMOIOTHECKIH P ’ 1 0 0 28.09.23 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 5TaH — npocTenIne hitps://academy-
5 HPEICTABTENH ATKAHOB 1 0 0 05.10.23 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE hitps://academy-

6 csoﬁcmé ’ 1 0 0 12.10.23 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399

7 THIICH U MPOIIICH — MpoCTeiiie 1 0 0 19.10.23 https:/lesson.edu.ru/04/10
NPEJICTABUTEIIN AIKEHOB
[IpakTuueckas padora Ne 1. https://academy-

8 «[Tomyuenue >THIICHA U U3yUCHHE 1 0 1 26.10.23 content.apkpro.ru/lesson/53cd2379-
€ro CBOMCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byranuen-1,3 u

9 metunoyraauen-1,3. [lomyuenue 1 0 0 09.11.23 https://lesson.edu.ru/04/10
CHHTETUYECKOTO KayqyKa U PEe3UHbBI



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10

AJKUHBL: COCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSI.

10 .. 16.11.23 https://lesson.edu.ru/04/10
AUETUIICH — TIPOCTEHIIMIT
NPECTaBUTEIb AJIKMHOB
BrIunciieHus 10 ypaBHEHHUIO hitps://academy-

11 UMICCKO eaIZpHH 23.11.23 content.apkpro.ru/lesson/7dada027-

pearh 8448-418f-h416-fbaledd4ab6d
ApeHbl: 0€H301I U TOIYOII https://academy-
12 TCI)DKCI/III.HOCTB N eHOBy ) 30.11.23 content.apkpro.ru/lesson/d86d7d00-
P d5b4-491d-aded-c3ddal9feefs
['eHeTHuecKkas CBsI3b YIJIEBOI0PO/IOB,

13 NPHUHAIICKAIIMX K PAa3IHYHBIM 7.12.23 https://lesson.edu.ru/04/10
KJ1accam
[IpupoHbIE HCTOYHHUKHU

14 YIJICBONOPO/IOB: TIPHPOHDIN Td3 1 14.12.23 https://lesson.edu.ru/04/10
NOITyTHBIE HETSHBIE Ta3bl, HePTH U
TIPOJIYKTHI €€ repepaboTKu
[IpupoHbIE HCTOYHHUKHU

15 YTICBOOPOAOB: TPHPOMHBIN Td3 H 21.12.23 https://lesson.edu.ru/04/10
NOMYTHbIE HEPTSAHBIE ra3bl, HEPTh U
TIPOJYKTHI €€ repepaboTKu

16 KonrponeHas pabota no pasneny 28.12.23 https://lesson.edu.ru/04/10
«YTIIeBOIOPOABD)

[IpenenbHbIe 0THOATOMHBIC CITUPTHI: https://academy-

17 METaHOJ ¥ dTaHoJ. BomopoaHas 11.01.24 content.apkpro.ru/lesson/5439¢18b-
CBSI3b 7440-4b6f-bf84-c04fad71694f
MHOroaTroMHBIE CITUPTHI: hitps://academy-

18 S TUTCHITHKOND 1 mg . 'HH 18.01.24 content.apkpro.ru/lesson/461aa9c8-

Hep c0ef-4827-a8e5-d12a0bedc826
deHOoIT: CTPOEHNE MOJIEKYITHI, https://academy-

19 ¢du3nueckre 1 XUMHUYECKHIE 25.01.24 content.apkpro.ru/lesson/649883b8-
CBOWCTBA, TPUMEHECHHE 7¢5f-4116-896e-10a2278b08f1

20 Anpaeruapl: opMambAeTUI U 01.02.24 https://academy-

arnetanbaerng. AneTod

content.apkpro.ru/lesson/8664b319-



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

0ba3-4945-b076-ch7ae5858b90

O,I[HOOCHOBHLIG MpEaACIbHBIC

https://academy-

21 KapOOHOBBIC KUCIIOTBI: MypaBbUHAS U 08.02.24 content.apkpro.ru/lesson/b4feaa04-
yKCyCHast 3438-4b57-a3ec-ba0fofe63cOd
[TpakTuyeckas pabora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOI 15.02.24 content.apkpro.ru/lesson/9834d408-
KHCJIOTBD) 386d-444a-8de3-7efba8h98cdb
CreaprHOBas U OJICHHOBASI KHUCIIOTBI,

23 KaK TPEICTABUTEIN BBICIIHX 22.02.24 https://lesson.edu.ru/04/10
KapOOHOBBIX KHCIIOT
MbUTa KaK COJIU BBICIITHX

24 KapOOHOBBIX KHCJIOT, UX MOIOIIEE 29.02.24 https://lesson.edu.ru/04/10
JIICUCTBUE
CrnoxHblie 3QUPHI KaK MPOU3BOTHBIC https://academy-

25 KapOOHOBBIX KUCIIOT. I uaposu3 07.03.24 content.apkpro.ru/lesson/71ac43f2-
CJIOKHBIX 3(pUpOB a0d4-4945-a0eb-1e59cd5f4d9f
JXXupsl: THApONIN3, IPUMEHEHHE https://academy-

26 HOTOrHeCKas p;ﬂb — ’ 14.03.24 content.apkpro.ru/lesson/71ac43f2-

a0d4-4945-a0eb-1e59cd5f4d9f
VYTrieBobl: COCTaB, KiacCH(pHUKAIus. https://academy-

27 Baxxueiinve npeacTaBuTeINu: 21.03.24 content.apkpro.ru/lesson/709ce43a-
TII0K03a, GpyKTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

28 Kpaxmaut  neaunionosa kax 04.04.24 https://lesson.edu.ru/04/10
HPUPOTHBIE TOJTHUMEPBI
KonrtposnbHast pabota 1mo pasaeny

29 «Kucnopoacoaepsxarire 11.04.24 https://lesson.edu.ru/04/10
OpPraHUYECKUE COCTHHEHHS»

https://academy-
30 AMWHBI: METHJIAMHH M aHWJIUH 18.04.24 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMUHOKHCIIOTBI Kak aM(pOTEpHbIE https://academy-

31 OpTaHMYECKHUE COCTUHEHUS, HX 25.04.24 content.apkpro.ru/lesson/c2f2f3d7-
Ounosiornyeckoe 3HadeHue. [lenrumel 43d1-4873-ace0-78eca6009628

32 Benku Kak mpupoIHbIe 02.05.24 https://academy-
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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BBICOKOMOIJICKYJIAPHBIC COCAUHCHHNA

OCHOBHBIE TTIOHATHS XUMHUHU

content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628

33 N 1 16.05.24 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI
OCHOBHBIE METOJIbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCAMHEHHH. 1 23.04.24 https://lesson.edu.ru/04/10
[L1acTMacchl, KaydyKH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJNUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKImoHepHOE 0011ECTBO
«M3natennctBo «IIpocsemnienne»,2021 r

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

Xumusi(6a30BbITYpOBEHB ). Peanu3anus o0pa3oBaHus: METOANYECKOe mocooue miist yuurens / KaBepuna
A. A., ITnuyruna I'.B.; nog pen.I'. B. [Inuyrunoii. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3Butus
obpazoBanus PAOy, 2022 81 c.:u.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-program
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