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HHOACHUTEJBbHAA 3AIINCKA

Pabouast mporpamma 1o ydebHoMy mnpeameTy «Xumus» (0a30BbIi ypOBEHb) (MpeaMeTHas 00J1acTh
«EcTecTBEeHHO-HAYyUHBIE TPEIMEThI») (Jaliee COOTBETCTBEHHO — MporpaMma [0 XUMHUHU, XUMUS) B
COOTBETCTBUM C (enepalibHOl paboueld mporpamMmoi mo y4eOHOMY HpeaMmeTy «XHUMHsS» M BKIIOYAET
MOSICHUTENFHYIO 3alHCKY, COJAEpKaHWE OOY4YeHUSs, TUTAHUPYEMbIE Pe3yJbTaThl OCBOCHHS MPOTPaMMBI IO
XUMHH, TEMAaTHYECKOE TNIaHUPOBAHUE.

[TosicauTenbHAsT 3amUCcKa OTpaXkaeT OOIIMEe [eIN W 3aJa4d M3yYeHUs XHUMHUHU, XapaKTCPUCTHKY
MICUXOJOTMYECKUX MPEINOChUIOK K €€ M3yUYeHHUIO0 00yJarolIUMUCA, MECTO B CTPYKType y4eOHOro IjiaHa, a
TaKk)Ke TMOAXOABI K OTOOpY COJNEpKaHHWs, K OMPEACIICHUIO TUIAHUPYEMBIX PE3YJIBTaTOB U K CTPYKTYpE
TEMaTUYECKOro MJIaHUPOBAHUSI.

Conepxannie 0OydeHHUS PACKPBIBACT COAEP)KATENbHBIC JMHUM, KOTOpBIC MpPEUIaraloTcs s
00513aTeIbHOTO U3YUYEHHS B KaXKJIOM KJIacce Ha YPOBHE CpeJIHero o0uiero oopa3oBaHus.

[Inanupyembie  pe3ysbTaThl OCBOSHHS MPOTPaMMBl 1O XHMHH BKJIIOYAIOT JIMYHOCTHEIC,
MeTanpeIMETHBIE Pe3yIbTaThl 32 BECh IIepro 00yUeHHUsl Ha ypOBHE CPEIHEr0 O0IIero 00pa3oBaHus, a TAaKKe
MPEIMETHBIC JOCTHKECHHSI 00YJaroIerocs 3a KaXKIbIi roJ1 00yJeHusI.

[IporpaMMa 1O XMMHHM Ha YPOBHE CpeIHEro oOmiero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MNPOTPaMMBI CPEIHETO OO0IIero
obpazoBanus, npeacrapieHHbIXx B DI'OC COO, ¢ yuérom Konuenuu npenonaBanus y4eOHOro mpeaMera
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3anusax Poccuiickoit @enepanuu, peaau3yromUdX OCHOBHbBIC
o0pa3oBaTenbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEHUH (hefepanbHoii pabodel mporpaMMbl BOCITUTaAHUS.

OCHOBY ITOAX0JIOB K pa3pabOTKe MPOTPaMMBbI IT0 XHMHH, K OTIPEACIICHUIO 00IIEH CTpaTernu 00y4deHus,
BOCIIUTAHMS U PA3BUTHUS 00yYarOMIMXCs cpefcTBaMu ydeOHoro npeamera «Xumusi» ans 10—11 kinaccoB Ha
0a30BOM YpOBHE cocTaBUIN KoHIenTyaabHbIe mooxeHuss PI'OC COO o B3anM0o0OyCIIOBICHHOCTH LIETICH,
COJZIep>KaHusl, pe3yIbTaToB 00yUeHUs U TPeOOBAHUI K YPOBHIO MTOATOTOBKH BHIITYCKHHKOB.

B cooTBeTCTBUM ¢ JaHHBIMHU IOJOXKEHHUSAMH TIporpaMMa o XuMuH (0a30BBIi ypOBEHB) Ha ypOBHE
cpeaHero o01ero oopazoBaHus:

o yCTaHaBIMBaeT o00s3aTe’abHOe (MHBAapUAHTHOE) TMPEAMETHOE COAEpKaHHE, OMpeAenseT
KOJIMYECTBEHHBIC W KAYCCTBCHHBIC €ro XapaKTePUCTUKA HA KaXJIOM JTale U3YYCHHS TIPEAMETa,
MpelyCMaTpUBaET MPUHITUIIBI CTPYKTYPUPOBAHUS COIEP KAHUS U pacTpeieNieHus ero Mo KiaccaM, OCHOBHBIM
paszzenaM u TeMaM Kypca;

o na€T IpUMEpPHOE paclpe/esieHne Y4eOHbIX YacoB M0 TEMAaTUYECKUM pa3jieiaM, pEKOMEHAYET
MPUMEPHYIO TOCJIEIOBATEIbHOCTh HM3yUYEHHUS OTAENBHBIX TEeM Kypca ¢ YYETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca, BO3pacTHbIX 0coOeHHOCTel oOyuatomuxcs 10-11
KJIACCOB;

o TaéT METOAMYECKYI0 MHTEPIPETalnio IeNield U3ydeHHs MpelMeTa Ha YPOBHE COBPEMEHHBIX
MIPUOPUTETOB B CUCTEME CPEIHETO 00IIEero 00pa3oBaHUs, COACPKATSILHON XapaKTePUCTHKH TIIAHUPYEMBIX
pE3yNbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTEeNbHON MpOrpaMMbl CcpefaHero oomiero obOpa3zoBaHUs
(ITMIHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIIBHON JIEATCIEHOCTH
oOydJarolerocsi o OCBOCHUIO cofepxaHus mnpeamera. [lo BceM Ha3BaHHBIM TO3UIMSAM B MPOTpamMme IO
XUMUU COOJII0JIEHa TIPEEeMCTBEHHOCTh C (QefepanbHON pabodeil MporpaMMoil OCHOBHOTO OOIIETO
oOpa3zoBanwus Mo XuMuu (7151 8—9 Ki1accoB 00pa3oBaTENbHBIX OpPraHu3alnii, 6a30BbIil YPOBEHB).

[TporpaMma 1o XUMHUH SBIISETCS OPUESHTHPOM JIJISI COCTABIICHUS PaObOYHX IMPOTPAMM, aBTOPBI KOTOPHIX
MOTYT TPEMJIOKUTh CBOM MOAXOA K CTPYKTYPUPOBAHHMIO M TIOCIIEIOBATENLHOCTH H3YYCHHs] Y4eOHOTO
Marepuana, a TakKe CBOE BHUIACHHUE OTHOCUTEIHHO BO3MOKHOCTH BbIOOpa BapHAaTHUBHOW COCTAaBIISIONICH
COJIEp>KaHus IpeaMeTa TOTOTHUTENBHO K 0053aTeNbHON (MHBApUAHTHON) YAaCTH €T0 COACPIKAHMS.

Xumudeckoe oOpa3oBaHHE, IMOJydYaeMOe BBITYCKHUKAMU 00IIe00pa3oBaTeIbHON OpraHU3aIlvH,
SBIIIETCS HEOTHEMJIEMON YacThI0O UX OOPAa30BAHHOCTH M CIY>KUT 3aBEPIIAIONIUM JTAllOM peaau3aluu Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, MPUCYIIUX MEJIOCTHOW CHCTEME XHMHYECKOTO
oOpa3zoBanwus. KirtoueBbie IEHHOCTH KACAOTCS MO3HAHUS 3aKOHOB MPUPOABL, ((OPMUPOBAHUS MUPOBO33PCHHUS
1 0o01Ieil KyJIbTypbl 4eJIoBeKa, a TaKKe HKOJIOTMUECKH 0OOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
npuUpoJHOH cpene. Peannsyercs xumuueckoe oOpa3oBaHue OOy4aroIMXCs HAa YPOBHE CPEIHEro OOILIETo
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00pa3oBaHMs CPECTBAMHU YUEOHOTO TIpeaMeTa « XUMHUSA», COJEPKAHNUE U TOCTPOCHHUE KOTOPOTO OTIPEIeIICHBI
B MporpamMme MO XUMHUU C Y4YETOM crneuu(PUKd HAyKd XUMHH, €€ 3HAUCHHUS B MO3HAHUU MPHUPOJBI U B
MaTepHabHOW JKM3HM OOIIECTBAa, a TAKKE C y4€TOM OOMMX IeJed W MPUHIMIIOB, XapaKTEPU3YIOMIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeAiHero obmiero oopazosanus B Poccuiickoit denepanuu.

[Tpu popMupoBaHUM COAECPKAHUS MIPEIMETA « XUMHSD YUTEHBI CIEIYIOIIUE OJI0KEHUS O Criel(uKe
Y 3HAY€HUU HAYKH XUMHUH.

XuMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MUIpaeT 0coOYyI0 poJjib B CO3JaHMU HOBOW 0a3bl
MaTepUaIbHOW KyJIbTYphbl, BHOCUT CBOHM BKJIaJ B (pOPMHpPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3JIaHHE IIETIOCTHOTO MPEACTABICHHUS 00 OKPY’KaIOIeM MUPE KaK O €JMHCTBE MIPUPO/IBI U YEIIOBEKA, KOTOPOE
dbopMupyeTcss B XMMHHM Ha OCHOBE IMOHUMAaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS
B3aMMOCBSI3U MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMHU M BOZMOKHBIMU O0JIACTSIMH TPUMEHEHHSL.

CoBpeMeHHass XMMHsI KaK HayKa CO3MJATENIbHAs, HAayKa BBICOKMX TEXHOJOTMH HalpaBlieHAa Ha
pelieHre TI00aNBHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOM,
MUIIEBOM, HKOJIOTMYECKON O€30MacHOCTH W OXpaHbl 3/I0pOBbA. TECHO B3aMMOJCHCTBYS C JIPYTHMH
€CTeCTBEHHBIMH HAayKaMH, XUMHS CTaja HEOTHhEMJIEMOW YacThbI0 MHPOBOW KYJIBTYphI, HEOOXOJMMBIM
YCIIOBUEM YCIEIIHOTO TPYAA U KU3HU Ka)XJI0T0 4iieHa 00IIecTBa.

B cootBercTBHMM ¢ OOIMMMU TENISIMA M MPUHITUIIAME CPEIHEr0 OOMIero 0Opa3oBaHUs COJCpIKaHUE
npenmera «Xumusi» (10—11 kiaccel, 6a30BbIi YpOBEHb M3yU€HHs1) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha
OOMICKYJIFTYPHYIO TOJITOTOBKY OOYyYaIONUXCs, HEOOXOIUMYI0 UM JMJIS BBIPAOOTKH MHPOBO33PEHUYCCKHX
OpPUEHTHPOB, YCIECUTHOTO BKIFOUEHUS B )KU3Hb COLIMYMa, IPOAOKEHUS 00pa30BaHus B Pa3IMYHBIX 00JACTsIX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMUEH.

CocraBistomuMu  peaMera «XHUMHUsS» SIBISAIOTCS 0a30Bble Kypcebl — «OpraHuueckass XUMUsS» U
«OO01mas ¥ HeOpraHMUYEeCcKasi XUMHsD», OCHOBHBIM KOMITOHEHTOM COJIEPYKAHHUS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BO HAyKH: CUCTEMa 3HAHMI 10 HEOPTAHUYECKOW XUMHH (C BKJIIOUEHHUEM 3HAHUI U3 00IIel XUMUM) U
opranuyeckoil xumuu. dopMupoBaHUe AAHHON CUCTEMbl 3HAHUI IPU M3yUYEHUU NpeAMETa O0OecreunBaeT
BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIMX MOHATHUN, 3aKOHOB U TEOpUI
XUMHH.

CrpykTypa coaepxaHusi KypcoB — «Opranuyeckas XuMusi» 1 «OO1ast 1 HeopraHuyeckast XuMus»
copMUpOBaHa B MpOrpaMMe 10 XUMUHU Ha OCHOBE CHUCTEMHOI0 MOJAX0/a K U3yUEHHUI0 yueOHOro Marepuala
1 00yCIIOBJIEHAa UCTOPUUECKH 000CHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha ONPEeIEHHBIX TEOPETHUECKUX YPOBHSIX.
B kypce opraHnueckoil XMMHUHU BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUU CTPOCHMS
OpPraHMYECKUX COCIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXMMHUYECKMX M DJIEKTPOHHBIX IPEACTABICHHUI O
cTpoeHuH BenlecTB. CBeneHUs 00 U3ydyaeMbIX B Kypce BEIeCTBaX JAIOTCS B pa3BUTUU — OT YIJIEBOJOPOJIOB
710 CJIOXHBIX OMOJIOTMYECKU aKTUBHBIX COEJMHEHUH. B Kypce opraHMueckoid XMMHM MOJIYy4alOT pa3BUTHE
chOopMHUpPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS TEPBOHAYAIBHBIE MPEACTABICHUS O
XMUMUYECKON CBSI3U, KIACCU(PHUKAIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHUMOCTU CBOWMCTB BEIIECTB OT HX
CTPOEHHMSI, 0 XUMUYECKOU peaKIiu.

B npenmere « Xumus» 6a30BOr0 YpOBHS pacCcMaTpUBaeTCs U3yUEHHBIH HAa YpOBHE OCHOBHOT'O OOIIETO
o0Opa30BaHMs TEOPETUUECKHI MaTeprai U (PaKTOJIOTHUYECKHE CBEACHHSI O BEIIECTBAX U XUMUYECKOM PEaKIIUH.
Tak, B wacTtHOoCcTH, B Kypce «OOm@as M HeopraHuyeckas XUMHUS» OOydaloIIMMCS MPeAOCTaBIsAETCS
BO3MOXXHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKHX U METOJI0JIOTUYECKUX
NO3UIMHK, TIIyOXe MOHATh HCTOPHYECKOE HM3MEeHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromei a0
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucreMa 3HaHMM O BA)KHEHIIMX BELECTBAX, UX COCTAaBE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH,
a TaKkKe 0 XUMUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS JOMONHseTcs B Kypcax 10
u 11 kyaccoB aneMEHTaMM COAEpkKaHUs, UMEIOIIUMHU KyJIbTYPOJOTUYECKUI M NMPUKIAJHOW XapakTep. JTH
3HAHHS CHOCOOCTBYIOT NMOHMMAHUIO B3aUMOCBSI3M XMMHUHU C JIPYTUMHU HayKaMH, PacKpblBaloT €€ pojb B
MO3HABATEIbHOM M MPAKTUYECKOH JEATENIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHTAHUIO YBAXKEHUS K
MIPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKUX MPHIIOKEHHM XMUMHH, TOMOTAlOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOLIECTBEHHO M JINYHOCTHO 3HAYMMBIX MPOOJieMax, CBA3aHHBIX C XUMUEH, KPUTUYECKH
OCMBICIIBAaTh MH(OPMALMIO U NPUMEHATh €€ JUIsl TMOIOJIHEHUS 3HAHUN, PElIeHUS WHTEIICKTYyalbHBIX U
HKCHEPUMEHTAIBHBIX HCCIIEAOBaTeNbCKUX 3ama4. CoxepkaHue y4eOHOro mpenMeTra «XUMHsD TaHHOTO
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YPOBHSI M3Yy4€HHUS OPUEHTHPOBAHO Ha (popMupOBaHHE y OO0YyYArOMIMXCS MHPOBO33PEHUYECKON OCHOBBI JJIS
NOHMMaHMsl punocodckux uaeH, Takux Kak: MaTepUaIbHOE €AMHCTBO HEOPraHMYECKOro U OPraHU4ecKOro
MUpa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, ITO3HABAEMOCTh IPUPOIHBIX SBICHUN
nyTéM SKCIEpPUMEHTa M pELIeHHUs MPOTUBOPEYUH MEXAy HOBBIMU (DakTaMd U TEOPETHYECKUMHU
NPENOChIIKAMH, OCO3HAHUE pOJIM XMMHUU B PEIICHHH 5JKOJOTMYECKHX MpoOiieM, a Takxke mnpobdiem
cOepexeHMsI SHEPreTUUECKUX PECYPCOB, ChIPhS, CO3aHNs HOBBIX TEXHOJIOIMH U MaTepUaIOB.

B muane pemenus 3amad BOCIWTAHMS, PA3BUTHUS W COLMAIHM3AIMUA OOYYAIOUIMXCS IPHHSATHIC
IIPOrpaMMOil 0 XMMHUU MOAXO/IbI K OIPEIEICHHUIO COAEPKAaHUS U TIOCTPOEHUS IpeAMeTa peayCcMaTpUBaIOT
(dbopMUpOBaHHE y OOYYAIOIIMXCS YHHUBEPCATBHBIX YYCOHBIX JCHWCTBUN, UMEIOIIMX 0a30BO€ 3HAYCHHE IS
pasNUYHBIX BHJIOB JEATEILHOCTU: pPELIEHHUs MpoOsieM, MOUCKa, aHaiau3a M o0paboTku HHGpopMaluy,
HEOOXOIUMBIX I PUOOPETEHHSI OTIBITA IPAKTUIECKOHN U MCCIIEIOBATENbCKOM NesITeIbHOCTH, 3aHUMAIOIICH
Ba)XHOE MECTO B MIO3HAHUM XUMHUHU.

B nmpaxTHke npemnogaBaHus XMMUHM KaK Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs TaK U HAa YPOBHE
cpeaHero oémero odpa3oBaHUs, NPH ONPEAEICHUU COJAEPKATEIbHON XapaKTePUCTUKU LeJded H3ydeHHs
npeaMeTa HalpaBICHHEM IEPBOCTETICHHOW 3HAYMMOCTH TPATUIMOHHO MPU3HAETCS (OPMHPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM JeATeIbHOCTH YelloBeKa U
KaK OJHOTO W3 KOMITOHEHTOB MHPOBOH KyIbTypbl. C METOJMYECKOW TOYKH 3PEHUS TAaKOW IMOAXO0J K
OIIpEeJICJICHUIO 1IeJIeH N3ydeHus peMeTa ABJSETCS BIIOJIHE ONPABIAaHHbBIM.

I'1aBHBIMH LeJISAMH M3YYCHHUS TpeaMera «XHUMUsH Ha YpOBHE cCpeaHero olmiero oOpa3oBaHusi Ha
0a30BOM ypOBHE SIBJISIOTCS:

o (dbopMHpOBaHKE CHCTEMbl XUMUYECKUX 3HAHUIN KaK Ba)KHEHIIIEH COCTaBIIAIOLIEH €CTECTBEHHO-
HAYYHOUH KapTHHBI MHPA, B OCHOBE KOTOPOH JIe)KaT KIFOUEBbIC MOHATHS, (yHIaMEHTAIbHBIE 3aKOHBI K TEOPUHU
XMMHH, OCBOEHHE f3bIKA HAyKH, YCBOGHHE U IOHMMAHUE CYIIHOCTH JIOCTYNHBIX OOOOILEHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX PAa3BUTHUS U CTAHOBJICHUS;

o dbopMHupoBaHHE W pa3BUTHE TPEACTABICHWH O HAYYHBIX METOJaX ITO3HAHHS BEIIECTB M
XMMUYECKUX peakUui, HeOOXOAUMBIX JJIi MPUOOPETEeHUs] YMEHHH OpUEHTHPOBATHCS B MHpE BEILECTB U
XUMHAYECKHX SIBIICHUH, UMEIOIIUX MECTO B MIPHPO/IE, B TPAKTUYECKON M ITOBCEHEBHOM KU3HHU;

o pa3BUTHE YMEHHH M CIIOCOOOB NIESTEIHLHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM M OOBSICHEHHEM
XMMUYECKOT0 3KCIIEPUMEHTA, COOIII0/IEHEM ITPaBUi 0€30MMacHOro 00paleHUs C Bel[eCTBaMHU.

ConeprxaTenpHasl XapakTepUCTHKA IeNiel W 3a1ad M3y4YeHHs NpeAMeTa B MPOrpaMMe IO XHMHUHU
YTOUHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBUHM C HOBBIMU NPHOPUTETAMH B CHCTEME CPEIHEro OOIIEero
obpa3oBanus. CeromHs B MPEeNoAaBaHuy XUMHH B OOJIbIIEH CTENEHH OTAAETCS MPEAOUTEHHE TIPAKTHIECKOM
KOMIIOHEHTE  COfepKaHusl  OOydeHus, OPUEHTUPOBAaHHOM  Ha  TOATOTOBKY  BBIIYCKHHKA
OI0I1I€00pa30BaTEIbHON  OpraHM3alliM, BIAJCIONIET0 He HaOopoM 3HaHUM, a (QYHKIHOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMH aKTUBHOTO MOJYYEHHs 3HAHUM W NPUMEHEHUS WX B
peanbHOMN JKU3HU /IS pEIIeHUS MPAKTHUECKUX 3aj1ad.

B 5T0if cBsI3M mpu M3y4YeHUU MpeaMeTa «XUMHsD» JTOMUHUpYIOIlee 3HaYeHHue MpHOOpEeTaloT Takue
LEH U 3aa4H, KaK:

o amanTanus 00ydJaroNMXcsl K YCIOBUSM JMHAMHYHO Pa3BUBAIONIETOCS MHUpa, GOPMHPOBAHNE
MHTEJUIEKTYyalIbHO Pa3BUTOM JTMYHOCTH, TOTOBOM K caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIEHOMY
MPHUHSATHIO TPAMOTHBIX PEHICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C BEIIECTBAMHU U UX
IPUMEHEHHEM;

o ¢dopmupoBaHre y 00y4arOMMXCsl KIIOUEBbIX HABBIKOB (KIFOYEBBIX KOMITETEHIINH ), MMEIOLINX
YHHUBEpCAJIbHOE 3HAUEHHWE Ui PA3JIMYHBIX BUJIOB JEATENBHOCTH: pEIlEeHHUs MpoOsieM, MOKMCKa, aHalu3a U
o0paboTku uH(pOpMaMK, HEOOXOAMWMBIX IJsi MPUOOPETEHHUs OMNbITa NEATENIbHOCTH, KOTOpas 3aHUMaeT
Ba)KHOE MECTO B TO3HAHWU XUMMH, & TAKXKE JUISI OLIEHKHU C TIO3ULIUI SKOJIOTHUECKOM O€30MaCHOCTH XapaKTepa
BJIMSTHHS BEIIECTB ¥ XUMUYECKHX TPOIIECCOB HA OPTaHU3M YelIOBEKa W IPUPOIAHYIO CPEIY;

o pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX W TBOPYECKHX CIOCOOHOCTEH
00yyYaroImuxcs: CIOCOOHOCTH CaMOCTOSATENIbHO NMpUOOpeTaTh HOBBIE 3HAHUS 1O XMMHMU B COOTBETCTBUU C
KU3HEHHBIMU IOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH Ul IIOUCKA U
aHanM3a y4eOHOH M HayYHO-TIOMYJIIPHOM HH(OpMAIIMA XUMUYECKOTO CO/IeP KaHUS;

o ¢dbopmHupoBaHKE M pa3BUTHE y OOyUYaIOMIMXCS aCCOUMATHBHOTO M JIOTMYECKOTO MBIIIJICHHUS,
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HaOII0AaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpBIE OCOOCHHO HEOOXOAHWMBI, B YacCTHOCTH, IPH
IUTAHUPOBAHUU U MPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

o BOCIIUTaHHE Y 00yJaroIMUXCsl YOSk AEHHOCTH B TYMAHUCTHUECKOW HANIPaBIEHHOCTH XUMUH, €€
BXHOH pOJM B PEUICHUH TJIO0ATBHBIX MPOOJEM pPAalMOHATIBHOTO MPUPOAONOIb30BAHUS, MOMOJIHEHHS
SHEPreTUYECKUX PECYPCOB U COXPaHEHUs IPUPOJHOIO PABHOBECHS, OCO3HAHMSI HEOOXOMMOCTH OEpeXHOT0
OTHOIICHHS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TAaKXKe MPUOOPETEHHSI ONBITA MCIIOJIBb30BAHMS MOJIyUYECHHBIX
3HAHUH U1 DPUHATHUS TPAMOTHBIX PEIIEHUH B CUTYalUsX, CBSI3aHHBIX C XUMHUYECKUMHU SBJICHUSMHU.

[lenmn w 3amauM  wu3ydeHUs mpeaMmera «XUMHS» MOIYYHIH HOAPOOHYI0 METOAMYECKYIO
UHTepHnpeTanuio B pasaene «[lnanupyemsie pe3yabTaTel OCBOEHUS IPOrPaMMBbI I10 XUMHUN», TAKUM 00pa3oM
o0ecrie4eHo 4E€TKOEe MPEICTABICHUE O TOM, KaKUe 3HAHHSI M YMEHHSI IMEIOT IIPSIMOE OTHOIICHUE K peaTn3aliuu
KOHKPETHOM LIEJIH.

B y4yeOHOM maHe cpemHero obOmero o0pa3oBaHus HpeaMeT «XHUMHUs» 0a30BOTO YPOBHS BXOIHUT B
COCTaB NpeaMeTHOHN o6sacTu «EcTecTBeHHO-HaYYHbIE TPEIMETBI.

OO011ee YMCIIO YacoB, PEKOMEHIOBAaHHBIX JIIsl n3ydeHus xumun — 134 daca: B 10 knacce — 68 gaca (2
yac B Hezleno), B 11 kiacce — 66 yaca (2 yac B HEJEINI0).

COJEPKAHUE OBYYEHMUA B 10 KJIACCE.

1. Opranuueckas XuMus.

1.1. TeopeTnueckre OCHOBbI OPraHUYECKONW XUMHH.

[IpenMer opraHMYecKOM XUMHUM: €€ BO3HUKHOBEHUE, PA3BUTHE U 3HAUEHUE B IIOJYYCHHHM HOBBIX
BEUIECTB M MaTepuajoB. Teopus CTpoeHHs opraHumdeckux coenuHeHudt A.M. BytnepoBa, €€ OCHOBHbIE
nojsioxkeHus. CTpykTypHble (GOpMyJibl OpraHUuecKUX BemecTs. ['omomorus, nzomepus. XuMu4eckas CBs3b B
OpPraHUYECKUX COEAMHEHUSAX — OJIUHAPHBIC U KPATHBIE CBSI3U.

[IpencraBienue o Kiaaccu(puUKaluy OpraHUYecKux BemecTB. HomeHkiaTypa OpraHMYecKux
COEMHEHUI (CHUCTeMaThyecKkas) W TpPUBHMAJIbHBIE HA3BaHMUS BaXXHEHIIMX TMpeACTaBUTEIEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCepUMEHTAJIbHBIE METO/Ibl U3YUEHHS BELECTB U UX MPEBPALICHUI: 03HAaKOMJIEHHE C 00pa3liaMu
OpPraHMYECKUX BEILECTB U MAaT€pHallaMU Ha MX OCHOBE, MOJAEIMPOBAHNUE MOJIEKYJI OPraHMYECKHUX BEILECTB,
HaOJII0/IEHUE M ONUCaHWE JEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIIEHUI0 OPraHMYECKHUX BEIIECTB IpU
HarpeBaHuu (IJIaBlieHHe, OOYTIIMBaHUE U TOPEHUE).

1.2. YrneBoaoposl.

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUH psf. MeTaH U 3TaH — NPOCTEHIINE NPEACTABUTEIN
aJIKaHOB: (PM3NYECKUE U XUMUYECKHE CBOMCTBA (pEeaKIMK 3aMEIICHNs U TOPEHMsI), HAXOKICHUE B MIPUPOJE,
MIOJIyYE€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKMH psl. OTWIEH U NPONWIeH — HpocTeiliune
NPEJCTaBUTEIIN AJIKEHOB: (PU3MUECKUe U XUMHUECKUE CBOIMCTBA (peakIMi I'MIpUPOBAHUS, FaIOTCHUPOBAHHUS,
rUpaTaly, OKUCICHUS U OJMMEPU3allui ), OTy4eHHE U TPUMEHEHHE.

Anxanuensl: Oytamauen-1,3 u merunOyraguen-1,3: cTpoeHue, BaXHEHIINE XMMHUYECKHE CBOMCTBA
(peakuus nonuMepusanun). [lomydyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTHUECKUH psl. AUETHIEH — MNpOCTEHIINit
MIpe/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (PU3NUECKHE U XMMHUYECKHE CBOICTBA (peakuu THIPUPOBAHMUS,
raJIOr€HUPOBAHNUS, THIpaTallii, TOPEHNS), IOIYYEHUE U TPUMEHEHNE.

Apensl. bensoin: cocTas, cTpoeHHe, GU3NYECKUE U XUMUYECKUE CBOICTBA (peaKluy TrajJoreHUpOBaHUS
U HUTPOBaHMA), MOJNy4YEeHHE U TNpUMeHeHHe. TOKCHYHOCTh apeHOB. [‘eHeTHueckass CBA3b MEXIY
YIJIEBOIOPOAAMH, TPUHAIEKAIIMMH K Pa3INYHBIM KJIacCaM.

[TpupoaHbIe UICTOUHUKHU YTIAeBOAOPOAOB. [IpupoaHblil a3 u nonyTHele HepTIHBIE Ta3bl. HedTh U eé
npoucxoxaenue. CrocoObl nepepaboTKu He(TU: MEeperoHka, KPeKUHr (TepMUYECKUIl, KaTalUTUYECKHUil),
nupousu3. [IpoxykTsl nepepaboTku HehTH, UX TPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITY. KaMeHHBIN yrosb
U IIPOJIKTHI €0 NepepadOTKH.

DKcrepuMEeHTaIbHbIE METOIbl M3YyUCHHSI BEIIECTB U MX MPEBPAIICHUI: 03HAKOMJICHHE C 00pa3iaMu
IU1acTMAace, Kay4yKoB U pe3uHsl, komiekuuu «Hed1b» n «Yropy, MoaeIMpoBaHnue MOJIEKYJT YIJIEBOIOPOJIOB



6

Y TraJIOTeHONPOU3BOIHBIX, IPOBEICHUE IPAKTUUECKOM padOThI: OTYUYECHUE STHIICHA U U3yYEHHE €r0 CBONUCTB.

PacuérHble 3anaun.

Brruncnenuss mo ypaBHEHHIO XMMHYECKOW peakmuu (Macchl, 00b&Ma, KOJIUYECTBA HCXOTHOTO
BEIIECTBA UJIM IIPOAYKTA PEAKLIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXO/HBIX BEILIECTB
WM NIPOJTyKTOB PEAKILIUN).

1.3. Kucnopocoaepxaiiye opraHideckie COeJMHEHNU.

[IpenenpHBIe OHOATOMHBIE CIUPTHL. METaHON M 3TAHOJN: CTPOCHHUE, (PU3UYECKUE U XMMUYECKHE
CBOMCTBA (peaKL1M ¢ aKTUBHBIMU METaJllIaMH, TaJIOr€HOBOOPOJaMU, TOpPEeHUE), TpuMeHeHne. Bogopoansie
CBSI3M MEXY MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOIa U ATaHOJIa Ha OPTraHU3M YEJI0BEKa.

MHoroaToMHble CHUPTHL. DTWIEHIJHMKOIb U TJIMLEPHH: CTPOEHHUE, (PU3NYECKHEe M XHUMHUYECKHE
CBOMCTBa (B3aUMO/ICHCTBUE CO LIEIOYHBIMU METAJIJIAMH, KAUECTBEHHAs PEAKI[1sl HA MHOIOATOMHBIE CITUPTBHI).
JlelicTBre Ha OpraHu3M 4enoBeka. [[puMeHenne rimnepyrsa U TUIICHTIIMKOIIA.

@eHoI: CTPOCHHE MOJIEKYJbl, (DU3MYECKHE M XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (heHOIA.
[Tpumenenue ¢peHona.

Anpnerunsl. DopmanbIeruj, aneTalbIeTHA: CTPOCHUE, (U3NYECKHEe M XHUMHUYECKHE CBOWCTBA
(peaxiy OKUCIIEHHs U BOCCTAHOBJICHHUS, KAUECTBEHHbIE PEAKIIMHN), [T0JyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpE/ENIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYyCHas KUCIIOTBI: CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBa (CBOICTBa, oOuMe JUIs Kiacca KUCIIOT, peakuusl 3TepuQuKanun),
noJiyueHue U npuMeHenue. CteapuHoBasi U OJIEMHOBAs! KUCJIOTHI KaK MPEICTAaBUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIJIOT, UX MOOLIEe JieicTBUE.

Crnoxnble 3pUpPbl KaK MPOW3BOIHBIE KapOOHOBBIX KHUCIOT. ['MIpomm3 CioXHBIX 3(GupoB. Kupsl.
I'mpponus xupos. [Ipumenenue xxupoB. buosornyeckas posb KUPOB.

VYrneBoapl: cocTaB, KIACCH(HUKAIMS YIJIEBOJOB (MOHO-, AM- M TOJMcaxapujisl). [moko3a —
IPOCTEHIIMIM MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MyYecKHMe M XUMHUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ ruapokcuaom menu(ll), oxucnenne ammmuauHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAQHOBJICHHE, OpOXEHME TJIIOKO3bl), HaXOXJEHHE B MNpPUPOJE, NMPUMEHEHHE, OMOJOTHMYEecKas poJlb.
®orocunTte3. PpyKTO3a KaK U30MEp TITHOKO3bI.

Kpaxman u nesunroio3a Kkak npupoasslie noiauMepsl. CTpoeHne KpaxMaia U LEeUToa03bl. Pusndeckue
U XMMHUYECKUE CBOMCTBA Kpaxmala (TUAPOJIN3, KaueCTBEHHAs! PEAKIIHS C HOJIOM).

DKcrepUMeHTalbHbIE METO/Ibl M3yUSHHsI BEIIECTB U MX MPEeBpaIleHUi: poBeAeHNE, HAOI0AeHNE U
OIHMCaHUE IEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB
(oxucnenue staHona okcuaoM Meau(Il)), MHOroaToOMHbBIX CHHUPTOB (B3aMMOJAEHCTBHE TJMIEPHHA C
ruapokcuaom Meau(Il)), anbaerunoB (okucieHne aMMUAYHBIM pacTBOpOM okcujia cepedpa(l) u ruapokcuiom
menu(Il), B3anmoneiicTBue Kpaxmalia ¢ MOJIOM), NPOBEJAECHNUE MPAKTUUECKOM padoThl: CBOMCTBA pacTBOpa
YKCYCHOM KHCIJIOTBHI.

Pacuérnrble 3agaqu.

Borunicrienuss mo ypaBHEHHIO XMMMUYECKOH peakuuu (Mmaccbl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA UJIH MPOAYKTa PEAKIIUHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOHBIX BEILIECTB
WM MIPOJTyKTOB PEaKIIUN).

1.4. Azorconepxaniue opraHMuecKue COeTUHEeHHUSI.

AMUHOKHUCIOTHI Kak aMmpoTepHble oprannueckue coequHenus. dusnuecknue 1 XMMHUYECKHUE CBOICTBa
aMHMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.

benku kak mpupojHbIE BHICOKOMOJIEKYJSIpHBIE coenrHeHus. [lepBuyHas, BTOpUYHAs U TPETHYHAS
CTPYKTypa OenKoB. XMMHUYECKHE CBOHCTBAa OENKOB: THAPONU3, JIEHATYypalus, KaYeCTBEHHbIE PEaKLUU Ha
Oenku.

DKcrepUMEeHTalbHbIE METO/bl M3Y4YeHHs BELIECTB M MX IpPEBpallleHHi: HaOJIOJeHUe U OIMMCaHUe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalusl O€JNIKOB IIPU HarpeBaHUH, IIBETHBIE PeaK[Uu OEIKOB.

1.5. BeicOKOMOJIEKY IS pHBIE COCTUHEHNUSI.

OcHOBHbBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: MOHOMED, TOJIUMED, CTPYKTYpPHOE
3BEHO, CTENEHb IOJIMMEPHU3ALNM, CpedHsAs MoJIeKyspHas Mmacca. (OCHOBHbIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPU3aLs U MOJTMKOHICHCALUS.

DKcrepuMeHTaIbHbIE METOIbl H3yUCHHS BEIECTB U MX MPEBPAIICHUI: 03HAKOMJICHHE C 00pa3laMu



IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

1.6. MexmnpeaMeTHbIEC CBSI3H.

Peanuzanuss MeXnpenMeTHBIX CBsi3ed NpU HM3ydyeHUM oprasudeckoid xumuum B 10 Kiacce
OCYILECTBIISICTCS 4epe3 MCII0JIb30BaHME KaK OOIMMX E€CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U IOHSTHUH,
SABJISIFOLUXCS] CACTEMHBIMM JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0111e ecTeCTBEHHO-HAYUYHbIE MIOHATHSL: SIBIICHUE, HAYYHbIH (akT, TMIIOTE3a, 3aKOH, TEOpUs, aHaIN3,
CHHTE3, KJIacCu(UKaIMs, NEPUOINIHOCTb, HAOIIOICHHE, U3MEPEHHUE, IKCIIEPUMEHT, MOACTHPOBAHNE.

®dusznka: MaTepus, FHEPIUsl, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, SJHEPIeTUYECKUI yPOBEHbB, BEILIECTBO,
Teno, 00bEM, arperaTHOE COCTOSTHUE BEUIECTBA, (PHU3NUECKUE BETUYUHBI U €AUHHIIBI UX U3MEPEHHUS.

Bbuonorus: knerka, opranusm, 6uocgepa, oOMEH BEIIECTB B OpraHu3Me, GOTOCUHTE3, OMOJIOTUYECKU
aKTHBHBIC BellecTBa (O€IKH, yTIAeBOIbI, KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonmorus: NUUIEBbIE IPOLYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTAaHUS, MOIOIIHUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPENapaThbl, MaTepHalIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKMX BOJIOKOH.

COJAEP)KXAHUE OBYYEHMUA B 11 KJIACCE.

1. O6urast 1 HEOpraHUYECKask XUMUSL.

1.1. TeopeTrdeckue OCHOBBI XMMUH.

XUMHYECKUN 3JIeMEHT. ATOM. Sapo aToma, M30TOMBL. DJIEKTPOHHAs 000J0YKa. DHEPreTHYECKUE
YPOBHH, IOAYPOBHH. ATOMHBIE OpOHTAIH, S-, P-, d- 371eMeHThI. OCOOCHHOCTH paclpe/ieIeH s IEKTPOHOB I10
opOUTaIIIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DICKTPOHHAS KOH(PUTYpAIHS aTOMOB.

ITepuoanueckuii 3akoH u [Iepuonudeckas cucrtema xumudeckux anemenToB [[.1. Menneneesa. Cas3b
nepuoanydeckoro 3akoHa u Ilepuogumyeckon cucrembl xuMuudeckux dsieMeHToB .M. MenneneeBa ¢
COBPEMEHHOM TEOPHUEN CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTU M3MEHEHMSI CBOMCTB XUMUYECKHUX JIEMEHTOB U
00pa3yeMbIX HMH MTPOCTHIX U CIOKHBIX BEUIECTB 10 TPYIIIaM U IeprojaM. 3HaYeHHE EPUOINIECKOTO 3aKOHA
B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMUYecKas CBSI3b. Bl XUMHYECKON CBs3M (KOBaJE€HTHAas HEMOJIIpHAs U
NOJISIpHAsi, WOHHAsA, MeTaJUIMueckas). MexaHu3Mbl 00pa3oBaHMsS KOBAJEHTHONH XHUMHMUYECKOH CBSI3U
(oOMeHHBI W JTOHOPHO-aKUENTOPHBIN). BomoponHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPHUIIATENHHOCTD.
Crenenp okucieHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemrecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTbh CBOMCTBA BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonsiTue o qucnepcHbIX cucteMax. MIcTHHHBIE M KOJTOMIHBIE pacTBOPBL. MaccoBasi 10151 BELIECTBA B
pacTBope.

Knaccudukanus HeopraHmdeckux coequHeHuil. HomeHkiaTypa HEOpPraHMYeCKUX BEIIECTB.
I'enernyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUICKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumunueckas peakius. Knaccuduxanus XuMuyeckux peakuuil B HEOPraHMYeCKOH U OpraHUYecKOu
XUMHH. 3aKOH COXPAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPIUU IPU XUMHUUYECKUX
peakuusx.

CKOpOCTh peakiyu, e€ 3aBUCUMOCTh OT PaziIHuHbIX (pakTopoB. OOpaTUMbIE peakuh. XUMHUECKOe
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Tpunnun Jle [llarense.

OnexTponuTtnyeckas auccoruanus. CunbHble U cinadble 31eKTpoiauThl. Cpefa BOIHBIX PAacTBOPOB
BELIECTB: KUCIas, HeHTpaabHasi, enovHas. Peakunu noHHOro oOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METOJbl HM3yU€HHUs BEIIECTB W HUX IMPEBPALIEHUM: JeMOHCTpanus TaOIHIl
«Ilepnonnyeckas cuctema xumuueckux ayeMeHToB  J[.M. MenneneeBa», H3yueHHME  MoJeNel
KPUCTAINIMYECKUX PEHETOK, HAOIOJIEHHE M ONHMCAHWE JAEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB
(paznoskeHue nepoKcHia BOAOPOJa B IPUCYTCTBUU KaTalnu3aTopa, ONPEEIIEHUE CPElbl paCTBOPOB BEILIECTB
C MOMOIIbI0 YHUBEPCATBLHOTO MHAUKATOPA, peaKlMi HOHHOTO 0OMEHa), MPOBEIEHUE MPAKTUUYECKON paboThI
«BrnusiHMe pa3nu4HbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON PEaKLIUN».

PacuérHrle 3agayn.

Pacuérbl 10 ypaBHEHUAM XMMUYECKUX PEAKIUH, B TOM YHCIIE TEPMOXUMUYECKHUE PACUETHI, PACUYETHI €



WCIIO0JIb30BAaHUEM TOHATUS «MACCOBasi 10JIS BEILIECTBAY.

1.2. Paznen 2. Heopranudeckass XuMus.

Hemeramnbl. Ilomoxkenue HemeramioB B Ilepumonnueckoid cuUCTEME XUMHUYECKHX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTPOCHHsI aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAILIOB. AJUIOTPOIHS
HEMETAIJIOB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriaepona).

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAJUIOB (rajloreHOB, cephl, a3oTa, (ocdopa, yriepona u
KPEMHHUS) U UX COEAUHEHUH (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpruMeHeHre BaKHEUIIINX HEMETAVIOB U UX COCIMHEHHUN.

Meramnbl.  Tlonoxkenne MeramuioB B llepuoguyeckoit cucTeMe XUMHUYECKUX — 3JIEMEHTOB
J.U. MenneneeBa. OcOOEHHOCTH CTPOSHUS IEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mue pusnueckue
cBolicTBa MeTasuioB. CIUIaBbl METAJIJIOB. DJIEKTPOXUMUUYECKUM sl HATPSHKEHUH METaJIOB.

XHUMHYECKUE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPUH, Kaaui, Kaablluid, MAarHUH, AIFIOMUHUHN, ITUHK,
XpOM, KeJie30, MEJIb) U UX COCAMHEHUH.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOAbl W3YYEHHUs BEIIECTB M MX NPEBPAIICHUM: H3YYCHHE KOJUICKIIUU
«Metannel ¥ CIUIaBbD), OOPa3lOB HEMETAJIOB, PEIIEHHWE JKCIEPUMEHTANBHBIX 3a1ad, HaOIoJaeHHe U
OMHUCaHUE JEMOHCTPAIMOHHBIX W J1a0OpPaTOPHBIX OMNBITOB (B3aUMOJCHCTBHE THUIPOKCHUIA AITIOMUHUSA C
pacTBOpamMH KUCJIOT U LIEI0YeH, KaYeCTBEHHbIE PEaKIIM1 Ha KaTHOHBI METAIIJIOB).

Pacuérnbie 3amaun.

Pacuétel macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM
00BbEMY OJTHOTO M3 yYaCTBYIOUIMX B PEAKIUHM BEIIECTB, PACYETHI MacChl (00bEMa, KOJMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CTIH OJHO U3 BEUIECTB UMEET MPUMECH.

1.3. Xumus 1 )xu3Hb. MeXIpeIMETHBIE CBS3H.

Ponp xuMuu B 00ecriedeHUH 3KOJIOTUUECKON, SHEPTreTHUECKON U MUILEBOI O€30MacHOCTH, Pa3BUTHH
MeauiuHbL. [IoHsITHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKITUH.

[TpencraBienust 06 oOMIMX HAYYHBIX MIPUHIIUIIAX MPOMBIIIIEHHOTO MOJTYYeHUS BaXKHEHIIINX BEIECTB.

UenoBek B MUPE BEIIECTB U MATEPHAJIOB: BAXKHEUIIINE CTPOUTETLHBIE MAaTePUAIIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepUaibl JJIs 3JIEKTPOHUKH, HAHOMATepUasbl, OPraHUYECKUE U
MUHEpaIbHBIE YI00PEHUSI.

XuMHs U 370pOBbE YENIOBEKA: IMPaBHIJIa HMCIIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBHIA
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

Peanuzarus MexnpeaMeTHBIX CBS3€il MpH M3ydeHUH oOIIei U HeopraHuueckoi xumuu B 11 kmacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TOHATHMH,
SIBJISIFOLIUXCS] CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAJIU3, CHHTE3,
KiaccuuKalus, NepuoAUYHOCTb, HAOIIOIEHIE, IKCIIEPUMEHT, MOJISTUPOBaHIE, U3MEPEHNUE, SIBICHHUE.

®dusnka: wmarepusi, DHEpPrusi, Macca, aroM, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, H3O0TOIl,
PalMOaKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUYECKU YPOBEHB, BEIIECTBO, TEIO, O0BEM, arperaTHOe COCTOSIHHE
BEIECTBA, (PU3NUYECKHUE BEIIMUYMHBI U €IMHHIIBI UX H3MEPEHUS, CKOPOCTh.

buonorus: kieTka, opranu3M, 3KocuctemMa, ouocdepa, Makpo- 1 MUKpOIJIEMEHTBI, BUTAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XWMHYECKass TMPOMBIIUICHHOCTh, METAJUTYPIrHsi, TPOU3BOJCTBO CTPOUTEIHHBIX
MaTepUajoB, CETbCKOXO3SIICTBEHHOE MPOU3BOJCTBO, MHINEBAs MPOMBIILIEHHOCTh, (hapMarieBTHIecKas
MPOMBIIIIICHHOCTh, TMPOM3BOJCTBO KOCMETHYECKHX TIpErapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBLIHEI'O OBPA3OBAHUA

®I'OC COO ycranaBiauBaeT Tpe0OOBaHMS K Pe3yJibTaTaM 0CBOCHUS 00y4al0NIUMHUCS POrpaMm
cpeaHero ooumero oo0pa3oBaHusi (JIMYHOCTHBIM, MeTanmpeIMeTHbIM M HpeaMeTHbIM). HayuHo-
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METOAMYECKON OCHOBOH /U1 pa3pabOTKH IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IIPOTPaMM CPEIHET0 OOIIEro
00pa30BaHUs SBIAETCS CUCTEMHO-IESITEIbHOCTHBIHM MTOXO0/.

B cooTBeTrcTBUM € CHCTEMHO-IEATENBHOCTHBIM IIOAXO0JOM B CTPYKTYPE JMYHOCTHBIX PE3yJIbTaTOB
OCBOGHHA IpeaMmera «XHMHsS» Ha YpOBHE CpeIHEero oOliero oOpa3oBaHUS BBIACIIEHBI CIEIYIOLINE
COCTaBJIAIOLIHE:

° OCO3HAaHHE OOYYAIOMIMMHCS POCCHUICKOW TPa)kIaHCKOH HISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOTIPEICIICHHUIO;

° HaJU4Yre MOTUBAITUU K O0YUYEHUIO;

° IIeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOCKICHWNW JTUYHOCTH HAa OCHOBE KITFOUEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAJAUIINK 0a30BOM HAYKH XUMHUU;

° TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuxcsi pPyKOBOJACTBOBATbCS B CBOCH JEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMH, MIPUCYITUMH IIETIOCTHON CHCTEME XUMUYECKOTO 00pa30BaHus;

° HaJIM4YUe MPABOCO3HAHUS SKOJIOTHYECKON KYIbTYPhl U CIIOCOOHOCTH CTABUTH IIETTH U CTPOUTH

JKU3HCHHBIC IIJIaHBI.

JInuHOCTHBIE pe3ybTAaThl OCBOCHMS IpeaMeTa «XHUMMsD JTOCTUTaloTCs B €IMHCTBE y4eOHOH u
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBUM C I'YMAHUCTUYECKUMH, COLUOKYJIbTYPHBIMH, IYyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSAMHU U MJI€ATIAMHU POCCUMCKOI0 IPa’KJaHCKOro OOIIEeCTBA, IPUHATHIMU B O0ILIECTBE
HOpPMaMM M TpaBWIaMHU IOBEAEHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U
HPAaBCTBEHHOI'O CTAHOBJIEHUS JINYHOCTU O0YYarOLUXCSL.

JInuHOCTHBIE PE3yJIbTAaThl OCBOEHUS Ipeamera «XHMHS» OTPaKalT CHOPMHPOBAHHOCTH OIBITA
[I03HABATEIbHON U MPAKTUYECKOW JEATEIbHOCTU OOYYaroIIMXCS 0 peaju3aluy MPUHATHIX B 00ILECTBE
LIEHHOCTE!, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOTO BOCITUTAHHUS:

o OCO3HAHMS OOYYAIOUIMMHUCS CBOUX KOHCTHUTYIMOHHBIX TPaB M OOS3aHHOCTEH, YBaKEHHUS K
3aKOHY U IIPaBOIOPAIKY;

. MIPEACTABICHUS O COLMAIBHBIX HOpPMAax MW IMPAaBWIAX MEXIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

. TOTOBHOCTH K COBMECTHOH TBOPYECKOM AEATEIBHOCTH IMPH CO3/IaHUU Y4E€OHBIX IPOEKTOB,
peleHNH y4eOHbIX U M03HaBaTEIbHbBIX 33/1a4, BHIOJHEHUH XUMUUECKUX IKCIIEPUMEHTOB;

. CIOCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY M apTryMEHTHI JPyTUX Ipu

aHAJIN3€e Pa3IUYHBIX BUJOB YUEOHOM NIEATETbHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHUS:

. LIEHHOCTHOTO OTHOWIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUIO OTEYECTBEHHON XUMUU;

. YBaKEHHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU M TTPAKTUUYECKOTO TIPUMEHEHHUST XUMUU,
OCO3HaHHUS TOTO, YTO JOCTHIKEHHS HAyKH €CTh pe3yJbTaT MJIUTENbHBIX HAOIIOJEHHM, KPOMOTIMUBBIX
AKCHEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U IPAKTUKOB;

. WHTEpeca U M03HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHaau3e HHGOpMaIuu
0 MEPENOBBIX JOCTUKEHHUSAX COBPEMEHHOW OT€UECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHU:

L4 HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'O IMMOBEACHUA,

L4 CIIOCOOHOCTH OLCHUBATh CUTyalluu, CBA3AHHBLIC C XMMUUYCCKHMHU SBJICHUSAMU, U IIPUHUMATDH
OCO3HAHHBIC PCUICHU, OPUCHTUPYICH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

L4 TOTOBHOCTH OIICHHWBATH CBOE NMOBCACHUEC U TIOCTYIIKHM CBOUX TOBapI/IH_ICﬁ C HO3I/ILIHI>'I

HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUI 3TUX MOCTYIIKOB;

4) hopMHUpPOBaHUS KYJIbTYPHI 310POBBSI:

° MOHUMAHUS [IEHHOCTEW 3I0poBOr0 M Oe3omacHoro oOpasza KU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

° COOTIOICHUS TIPaBUIT OE30MacCHOTO 0OpAIIeHUs C BEIIECTBAMU B OBITY, IOBCETHEBHOM JKU3HH
U B TPYJOBOM JEATEIIBHOCTH;

° MMOHUMAaHUS IIEHHOCTH MPaBUJI WHIMBHUIYATBHOTO U KOJUIEKTHBHOTO O€3011aCHOTO MOBEICHMS
B CUTYalUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;
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o OCO3HaHMs NOCJIEICTBUM W HENpHUATHA BPEIHBIX MpPHUBbIYEK (YMOTpPEOJEHUs aJIKOrouis,
HapKOTHUKOB, KYpEHMUS);
5) Tpy0BOTO BOCITUTAHHUS:

o KOMMYHHKATUBHOM  KOMIIETEHTHOCTHM B  Y4eOHO-HCCIEI0BaTEIbCKOM  JESITeNbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUECKOM U APYTHX BUAAX IESATEIHHOCTH;

o YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE B pEUICHUM MPAKTUYECKUX 3a7ad COLHUAIbHON
HAIPaBJIEHHOCTH (B paMKaX CBOETO KJlacca, IIKOJIbl);

o MHTEpeca K MPaKTUYECKOMY M3YUYEHUIO IPOoQecCcrii pa3IudHOro poja, B TOM YKCIIEe HA OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUH M0 XUMHH;

o YBa)XEHHUsI K TPy, JIIOJSM TPyAa U pe3yJbTaTaM TPYI0BOH JAesITeIbHOCTH;

o TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHAYAJIbHON TpaeKTOpUM 0Opa3oBaHus, Oyayuiei

HpO(beCCI/II/I H pcajin3ainnuun CO6CTBCHHBIX JKU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX HWHTCPCCOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB M TIOTPEOHOCTEH 00IIeCTBa,;
6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

. 9KOJIOTMUYECKU 11€JIECO00Pa3HOr0 OTHOILEHUS K MPUPOAE, KaK MCTOYHUKY CYIIECTBOBAHMS
JKM3HM Ha 3eMIIe;

o MOHMMAaHMsI TJI00aJBHOIO XapakTepa AKOJOTHMYECKUX MpoOJeM, BIMSIHUSA SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

. OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTM)KEHMH XUMHUHU JJIsl PEIICHHs BOIPOCOB
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

. AKTUBHOT'O HENPUATHUSA IEUCTBUH, IPUHOCSIINX BPEJ OKPYKAIOLIEH IPUPOJIHOM Cpesie, YMEHHS

IIPOrHO3UPOBATh HEOJIATONPUATHBIE 3KOJOIMUYECKHE IOCIEACTBUS MPEANPUHUMAEMbIX JeHCTBUH U
[IPEeIOTBPALIATD UX;

o HaJIM4Yus Pa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJIBTYphl, OIbITA
JESTeIbHOCTH 3KOJIOTMUECKOW HAalpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA MMH B I103HABaTEIbHOMH,
KOMMYHHKAaTUBHOW U COLIMAJIbHON MPAKTHKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO MPOTUBOCTOSATH UAEOIOTHH

xemodoouu;

7) IEHHOCTH HAYYHOTO MO3HAHHUSL:

o c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAYKM U OOILIECTBEHHOM MPAKTUKH;

. MOHMMaHMs CHeU(PUKH XUMHMHM KaK HayKH, OCO3HaHUs €€ poid B (HOPpMUPOBAHUU

PaIMOHAIBLHOIO HAYYHOT'O MBIIIIEHMS], CO3/JaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKaIoIeM MUPE KaK O
€IMHCTBE MNPUPOJBl M YEJIOBEKa, B IO3HAHMU TPUPOAHBIX 3aKOHOMEPHOCTEM M peleHuH npodiaem
COXPaHEHHUs IPUPOJIHOTO PAaBHOBECHS;

o yOeKIEHHOCTH B 0CO00OM 3HAUMMOCTH XUMHHM JUISI COBPEMEHHOM IMBWJIM3ALMM: B €€
IYMaHMCTUYECKON HampaBIeHHOCTH M Ba)KHOW POJIM B CO3JAaHUU HOBOM 0a3bl MaTepHabHOW KYJBTYpBHI,
pemieHnn Ta00aibHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPreTHYECKOH,
MUILEBOM M HKOJIOTHYECKOM 0€30IaCHOCTH, B pA3BUTHH MEIUIIUHBI, 00ECIIEYEHUHN YCIIOBHM YCIEIIHOTO Tpyaa
1 DKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJA0Tr0 WieHa 00IIecTBa;

o €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TOHMMAaHHUS  CYIIHOCTH  METOJOB  IO3HAHUS,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCHOJIb30BaTh MOJTy4YaeMble 3HAHUS JJIs aHajIu3a U
OOBSICHEHUS SIBIICHUI OKpPYXAaloIIero MHpa M MPOUCXOASIIMX B HEM M3MEHEHHWM, yMEHHs [eJaThb
00OCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C IETbI0 MONyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

o CIIOCOOHOCTH CaMOCTOSTEITFHO MCIOJIb30BaTh XUMHUECKUE 3HAHUS JIJIST PEIICHUS MPoOieM B
pEATbHBIX KU3HEHHBIX CHTYAIUsX;

o MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON e TEIbHOCTH;

. TOTOBHOCTH U CIIOCOOHOCTHM K HENpEepbhIBHOMY O00pa30BaHUI0O M CaMOOOpa3oBaHHIO, K

aKTUBHOMY ITOJTyYEHHIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTIMU;
o MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3InYHbIX cepax MmpohecCHOHATbHON AeITEeIbHOCTH.
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MeTtanpeameTHble pe3y/bTAaThl OCBOCHUSI Y4eOHOro nmpeaMera «XuMHs» HA YPOBHE CPeIHEro
0011ero oOpa3oBaHus BKJIKYAKOT:

o 3HaYUMBIe JUIsI (OPMHUPOBAHUS MHPOBO33PEHHUS OOYHAIOIIUXCS MEXIUCIUIUIMHAPHBIC
(MeXIpeIMeTHbIE) OOIEHAYYHBIC TOHSATHS, OTPAXKAMIINE IEJIOCTHOCTh HAyYHOW KapTHHBI MUpPA H
crenu(puKy METOJO0B MO3HAHHUSA, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, SHEPIusi,
SIBIICHUE, TPOLIECC, CUCTeMa, Hay4YHBIM (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
ucclenoBaHue, HabltoIeHue, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

o YHUBEpCaJbHble yueOHbIe NeiCTBUS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMUpoBaHHE (YHKIMOHATBHOW TPAaMOTHOCTH W  COLMAIBHOW KOMIICTCHIIUU
o0ydJaronmxcs;

o CIIOCOOHOCTh oOyyarolmuxcss  UCHOJIb30BaTh OCBOGHHBIE  MEXIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCaJbHbIE y4yeOHbIE NEHCTBUS B IO3HABATEIbHOW M COLIMAIBHOU
MpaKTHKE.

MeranpenmMeTHbie pe3yJiabTaThl OTPAKAIOT OBJIAJIEHHE YHHUBEPCAJIbHBIMU  YYeOHBIMH
M03HABATEJIbHBIMH, KOMMYHMKATHBHBIMH H PeryJIITHBHBIMH /1€iiCTBHSIMH.

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU y‘-IC6HI>IMI/I IIO3HABATCIIbHBIMHU HeﬁCTBHﬁMHI

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

o CaMOCTOSITENTFHO ~ (POPMYJIMPOBAaTh W aKTyalU3upoBaTh TNpoOiIeMy, BCECTOpOHHE €&
paccMaTpuBarth;

o OTPEACIATh, eI JACSITeIBbHOCTH, 3a7aBas IMapaMeTpbl W KPUTEPHH WX JIOCTHXKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMU 1ICIISIMU;

o UCIOJIB30BaTh MPHU OCBOCHUHM 3HAHWK MPHUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIICTATH
XapaKTCPHBIC IMPU3HAKU HOHATUH H YCTaHaBJIMBATb HWX B3aUMOCBA3b, HCIIOJIL30BATh COOTBCTCTBYIOIIHC
TIOHATUS ISl OOBSCHEHUS OTICIBHBIX (DAKTOB U SBJICHUN;

. BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEIIECTB U XUMUYECKUX PEAKIIHA;

. YCTaHaBIUBATh IPUYNHHO-CIIEACTBEHHBIE CBA3U MEXKIY U3YYaCMbIMU SIBJICHUSMY,

. CTPOUTH JIOTMYECKHE pacCyXIeHUs (MHAYKTUBHbBIC, IEyKTUBHBIC, 10 AHAJIOTUH), BBISBIISATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJIEHUAX, (DOPMYIHPOBATH BBIBOBI U 3aKIIOUCHMUS;

. MPUMEHSTh B MPOLECCE IMO3HAHUS, UCIOJIb3yeMbleé B XUMHH CHMBOJUYECKHE (3HAKOBBIE)
MOJIETIM, TPeoOpa3oBbIBaTh MOJIENbHBIE IPEACTAaBICHUS — XMMHMUYECKHH 3HaK (CHMBOJI) DIJIEMEHTA,

XuUMHUUecKkas (popmysa, ypaBHEHHE XHMUYECKOW PEaKIUH — MPU PEIICHUH YYeOHBIX MO3HABATEIbHBIX W
MPAKTUYCCKUX 3a/dad, NPUMCHATbL HA3BAHHBIC MOJCJIBHBIC MPCACTABJICHUA JI BBIABJICHUSA XapaKTCPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUIECKUX PEAKITHIA.

2) 6a30BbIe HCCIIEIOBATEIbCKUE ICHCTBUSL:

L BJIaACTh OCHOBAMHU METOJJ0B HAYUYHOTI'O IMMO3HAHUWA BEIICCTB U XUMHWYCCKUX peaKHHﬁ;

. bopMyIupoBaTh [ENM W 3aJadd  WCCIEIOBaHWs, WCIOJb30BaTh IIOCTABJIEHHBIE U
CaMOCTOATEILHO C(OPMYJIHPOBAHHBIE BOMPOCHI B KAuyeCTBE HMHCTPYMEHTA IMO3HAHUS W OCHOBBI JIJISI
CbOpMI/IpOBaHHSI TUIIOTESBI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX Cy}K)IeHHﬁ,

L BJIAZICT HABBIKAMH CaMOCTOATCIIBHOTO IIJIAHUPOBAHUA W TPOBCIACHUA YUYCHHUYCCKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMI0daTh 3a XOJOM MpOIeCca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €0 pe3yibTaT, (PopMyIHpoBaTh O0OOOIIEHUS] W BHIBOJIBI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yJIbTAaTOB MCCIIEIOBAHUS, COCTABIISATH 0OOCHOBAHHBINM OTYET O MPOIeTaHHON paborTe;

o NpUOOPETATH OMBIT YUCHHYECKOM HCCIIEA0BATENbCKOM M IPOEKTHOM IEATEIBHOCTH, IPOSBIIATH
CIHOCOOHOCTHP M T'OTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOAOB PCHICHUA TPAKTHYCCKHUX 3adady,
MPUMEHEHHIO PA3IHYHBIX METO/IOB TIO3HAHHUS.

3) pabota ¢ uapOpMaIuei:

. OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX HHPOpPMALMK (HaAyYHO-TIOMYJISIpHAs TUTepaTypa
XHMHYECKOTO COJIEPKaHUs, CIpaBOYHbIE MOCOOUs, pecypchbl VMHTepHETa), aHAIM3MPOBaTh HH(POPMAIIHIO
pPa3IMYHBIX BHIOB W (OPM  TPEICTABICHUS, KPUTHYCCKH OICHWBATh €€ JOCTOBEPHOCTh H
HCIIPOTUBOPCUNBOCTD,
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o (bopMyIHpOBaTh 3ampoChl ¥ TPUMEHSTHh pa3IHMYHBIE METOJBl IMPH TIOMCKE W OTOOpe
nH(popMany, HEOOXOAUMMOH JIJIsl BBIMIOTHEHUS YIeOHBIX 3a/1a4 ONPEAeIEHHOrO THTIA;

o MPUOOpPETaTh OMBIT HCIOIB30BAHUS HH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

o CaMOCTOSITEIIFHO BBIOMpATh ONTHMAJIbHYIO (GOpMy TNpeacTaBieHUs HHGOPMAIMH (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

o WCIIO0JIb30BATh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MPHU paboTe ¢ XUMHYECKON HH(pOpMAaIreii:

MPUMEHSATHh MEKIPEAMETHBIC ((PU3NIECKHE U MAaTEMAaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aO0pEeBHATYPHI,
HOMECHKJIATYPY;

o HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISIAHOCTH.
OgrnajieHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
o 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbI B XOJE AMANIOTa W/WIM TUCKYCCHH,

BBICKA3bIBaTh HUJCH, (OPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCHTEIBHO BBINOJHEHUS MPEATIOKEHHOM
3aJ1a4y;

. BBICTYNAaTh C IMPE3CHTAIMEH pe3yJbTaTOB TMO3HABATEIbHON JEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPH BBIMIOJHEHUN XUMHUYECKOTO OJKCIEPHUMEHTa,
MPAKTUYECKOW pabOTHI IO UCCIICIOBAHUIO CBOMCTB M3YYaeMbIX BEIECTB, PeallM3allii YU4eOHOTO MPOCKTa U
(dbopMyIHUpoBaTh BBIBOJBI MO Pe3yJbTaTaM MPOBEAEHHBIX HUCCIEIOBAaHUI MyTEM COTJIACOBAaHUS MO3UIMKA B
X0JIe 00CYX)AeHHUS 1 0OMeHa MHEHHSMH.

OBnaseHre yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSMU:

o CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYIIECTBISATH CBOIO TO3HABATENBHYIO JIEATEIHHOCTD,
onpenenss e€ eIy 1 3a/1a4i, KOHTPOJIMPOBATh U 10 MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH MpeIjIaraeMbli
QITOPUTM JIEHCTBUN MPHU BBIIOJHEHUH YYEOHBIX M HCCIIENOBATENbCKUX 3a]ad, BbIOMpaTh Haumbosee
3¢ (HeKTHBHBIA CIIOCO0 MX PEIICHHS C YY4ETOM IOJIYYCHHS HOBBIX 3HAHWU O BEIIECTBAX M XUMHUYCCKUX
peaKuusx;

o OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH AESATEIHHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

[IpeameTHBIE pe3yabTAaThl OCBOCHHS MPOTPAMMBI CPEIHETO OOIIEro 00pa3oBaHUs MO XUMUU Ha
0a30BOM YpOBHE OpHUEHTHUPOBAaHBI Ha oOOecleyeHHe MPEeUMYIIECTBEHHO 0011eo0pa3oBaTeibHON U
OOIIEeKyIbTYpPHON TOATOTOBKK oOywaromuxcsi. OHM BKIIIOYAIOT crenuduyecKkue sl yueOHOro mpeaMera
«XUMHUS» Hay4IHbIE 3HAHUS, YMEHUS U CIIOCOOBI JCMCTBUIA IO OCBOSHUIO, HHTEPIPETAIIH U TPE0O0Pa30BaAHUIO
3HaHWH, BUJBI IEATEITLHOCTH IO MOJYyUYEHUIO HOBOTO 3HAHUS ¥ IPUMEHEHUIO 3HAaHUH B Pa3IUYHBIX yUeOHBIX
U pealbHBbIX JXU3HEHHBIX CHUTYallUsAX, CBS3aHHBIX C XUMHEH. B mporpamme mo XuMUU MpeIMeTHBIC
pe3yIbTaThI MPEJCTABICHBI 110 TOJaM U3YUYEHUS.

K xonny obyuenuss B 10 kiacce npeaMeTrHble pe3yJibTaThbl 0CBOEHHUsSI Kypca «Opranuveckas
XHMHUSD> OTPAKAKOT:

° c(OPMHUPOBAHHOCTh MPEICTAaBICHUM O XMMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHUpA, POJIM XMMHUU B MO3HAHUU SIBICHUN TPUPOJIBI, B (OPMUPOBAHUU MBIIICHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOWM Ui pelIeHHs MPaKTUYEeCKUX 3adad U
AKOJIOTMYECKA 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

° BJIAJICHUE CUCTEMOM XUMHUECKUX 3HAHUM, KOTOpasi BKIIOYAET:

° OCHOBOTIOJIAraloIue MOHITHS (XUMUYECKUI AJIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0UKa aToma,
MOJICKYJIa, BaJ€HTHOCTh, DJEKTPOOTPUIIATEILHOCTh, XWMHYECKas CBS3b, CTPYKTypHas QopMmyia
(pa3BépHyTast U COKpam€HHas), MOJIb, MOJSIpHAas Macca, MOJSPHBIA O0BEM, YIIEPOAHBIA CKeNerT,
GyHKIMOHATBHAS TPy, paAuKal, H30MepHsl, H30MEPHI, TOMOJIOTUYECKUH Psijl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPOJI M a30TCOJEPIKAILUE COETMHEHUS, MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE
COCIUHCHHS);

. TEOpPUH M 3aKOHBI (Teopusi CTpOoeHUs opraHuyeckux BemecTB A.M. BytnepoBa, 3akoH
COXPAaHEHHUsI MacChl BELIECTB);
o 3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK XUMHH;

° MHPOBO33PCHYCCKUC 3HAHUSA, JICKAINUC B OCHOBC INOHUMAHUA MPUIUHHOCTH U CUCTCMHOCTU
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XUMHYECKHUX SIBIICHUH, (DaKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOJNyYCHHWH M O€30MacHOM
MCIOJIb30BaHUHU BaXHEHIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM ESTEIBHOCTH YEIOBEKa;

. c(hOpMUPOBAHHOCTh YMEHH BBISBIIATH XapaKTepHbIe MPU3HAKH MOHITHI, YCTaHABIUBATh UX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE IMOHATHSI IPY OMUCAHUU COCTaBa, CTPOCHUS U IIPEBPAILICHUMA
OpPraHUYECKUX COCIUHECHMII;

. c(OpPMUPOBAHHOCTh YMEHHUI HCIOJIB30BaTh XHUMHYECKYI0 CHMBOJUKY [JISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOH ) OPMYJT OpraHUUECKHUX BEIIECTB U YPABHCHHIA
XUMUYECKUX PEAKUUN, MU3rOTABIMBATh MOJEIM MOJEKYJ OPIaHMYECKUX BEIIECTB JJIs WJUIFOCTPALMH HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUSI;

. c(OpPMUPOBAHHOCTh YMEHHU YCTaHABJIMBATH MPUHAIICKHOCTh HM3YUYCHHBIX OPTaHUYECKUX
BEIIECTB IO UX COCTAaBy M CTPOCHHIO K OIPENSIEHHOMY KIIACCY/TpyIIe COCIMHEHUH (yriIeBOAOPOIbI,
KHCIIOPOJl U a30TCOJIEPKAIUE COCTUHEHHS, BEBICOKOMOJIEKYJISIPHbIE COSAMHEHUS), JaBaTh UM Ha3BaHUs IO
cuctematuyeckoit Homenkinarype (IUPAC), a Takke NpUBOJIWTH TPUBHAJIbHBIC HA3BaHUS OTJEIbHBIX
OpPraHMYECKUX BEIeCTB (ITUJICH, TPOMWICH, alleTUJICH, STUICHIJIUKOIb, TIUIEpHUH, PeHod, hopManbaeru,
aueTanbAeTH]l, MypaBbUHAs KHCIIOTA, YKCYCHAas KHCJIOTa, OJEHMHOBAas KHUCIIOTA, CTEApPUHOBAs KHUCIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, [eJITI0I03a, TIIUIUH);

o C(OPMHUPOBAHHOCTh yMEHUS ONpPENENATh BHUIbl XMUMHUYECKOHM CBSI3M B OpPraHMYECKHX
COEMHEHUX (OJIMHAPHBIE U KPATHBIE);
o C(OPMHPOBAHHOCTh YMEHHS NPUMEHSTH TIOJOKEHUS TEOPHUH CTPOCHUS OpPraHWYECKHX

BeniecTB A.M. ByTiiepoBa it 00bSICHEHHS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT X COCTaBa U CTPOCHHSI; 3aKOH
COXPAHEHHUS MACChI BEIIECTB;

. c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, PU3HUECKUE U XUMHUCCKUC
CBOMCTBA THIIMYHBIX MPEICTABUTEIICH PA3IUYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, STHJICH,
MPOMWJICH, ameTuieH, OyraaueH-1,3, metwnOyramueH-1,3, OEH301, METAHON, 3TaHOJ, STHUJICHIJIMKOIb,
TIUIEPUH, (CHOJI, aleTajbJeru]l, MypaBbHHAs W YKCYCHAash KHCJIOTHI, TJIFOKO3a, KpaxMal, LEJUIHII03a,
AMUHOYKCyCHasi KHCIJIOTa), WUIIOCTPUPOBATh TEHETUYECKYID CBSI3b MEXIAY HHUMH YpPaBHEHHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUI C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYIT;

o c(OPMHPOBAHHOCTh YMEHUS XapaKT€pPU30BaTh UCTOYHUKHU YIJIEBOJOPOJHOTO ChIPbs (HE(PTH,
MPUPOJIHBIH ra3, yroib), CiocoObl UX NMEPEepadOTKH U MPAKTUUECKOE IPUMEHEHNE IPOAYKTOB IepepaboTKu;
o c(OPMUPOBAHHOCTb YMEHUI MPOBOIUTH BHIYMCIEHUS IO XUMUUYECKUM yYpaBHEHUSM (MaccChl,

00BbEMa, KOIWYECTBA HMCXOIHOTO BEIIECTBA WM MPOIYKTa PEaKIMU IO HU3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WJIUA MPOJAYKTOB PEAKIIHH ),

. c(hOpMHUPOBAHHOCTh YMEHHU BJIQJ€Th CUCTEMOM 3HAHHWII 00 OCHOBHBIX METOJIaX HAY4YHOTO
MO3HAHUS, MCIONb3YyeMbIX B XHMHH IPU H3yUYEHUU BEIIECTB UM XUMHUUYECKUX SIBICHUN (HaOIIOACeHHE,
HU3MEPEHHE, IKCIIEPUMEHT, MOJICJTUPOBAHHUE ), UCTIOIB30BaTh CUCTEMHbBIC XUMUUECKUE 3HAHUS JIJISI TIPUHSTHS
PELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

. c(hOpMUPOBAHHOCTh YMEHMI COONIIO/AaTh TMpaBWiIa TOJIH30BAHUS XUMHUYECKOH MOCYIOH H
nabopaTopHbBIM 000pyZOBaHHEM, a TakKe TMpaBuia OOpAIEHUS C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJIHEHHIO JTAOOPATOPHBIX XUMUYECKUX OITBITOB;

. c(hOpMUPOBAHHOCTh YMEHHM IUIAHUPOBATH M BBHIMIOJNHATh XHUMHYECKHN OKCIEPHUMEHT
(IpeBpallleHnsT OPraHMYECKUX BEIIECTB MPH HArpeBaHUM, MOJYYEHHE 3THJIEHA M U3YYEHHE €ro CBOWCTB,
KaueCTBEHHBIC PEAKIINN OPTaHMYECKUX BEIIECTB, JACHATYypaIvs OCIKOB MPH HArpeBaHWU, IIBETHHIC PEAKIIUH
OENKOB) B COOTBETCTBUM C TpaBUJIAMH TEXHHKH O€30MacHOCTH TpU OOpallleHHH C BEIIeCTBAMH U
a00paTOPHBIM 000PYIOBAHUEM, MIPEACTABIATE PE3YIbTAThl XUMHUUYECKOTO IKCTIEPUMEHTa B (JOpME 3amucu
ypaBHEHU COOTBETCTBYIOIIUX peaKIuil U GOPMYyIUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

o c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3MPOBATH XMMUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeJICTBA MaccoBOi HHpopMaluu, IHTepHET U Jpyrux);
o C(OPMHPOBAHHOCT yYMEHUH COONIOJaTh MpaBHia HKOJOTMYECKH IIeecO00pa3HOro

MOBEJCHHUS B OBITY M TPYIOBOH NEATEIBHOCTH B LENAX COXPAHEHHs] CBOETO 3/I0pPOBbS U OKPYKAIOLICH
MPUPOJHOM Cpelpl, OCO3HaBaTh ONACHOCTh BO3JCUCTBUS HAa JKUBBIE OPraHU3Mbl ONPEACIEHHBIX
OpPraHMYECKUX BELIECTB, MOHMMAas cMbica mnokaszarens [IJIK (mpenenbHO IOMyCTUMOM KOHLIEHTpALMH),
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MOSICHATH Ha MPUMeEpax CrocoObl YMEHBIIECHUS U MPEAOTBPAIICHUS UX BPEAHOTO BO3ACHCTBHS HA OPraHU3M
YEJI0BEKa;

o 111 00YYaIOLIMXCS ¢ OFPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbs: YMEHUE IPUMEHSTh 3HAaHUS
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XUMHUYECKUX SBJICHUM;
o IUISL CIETIBIX M CIa0OBUIAIIMX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh PElbe()HO TOUECUHYIO

cucteMy ob6o3naueHuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

K xonny o0yyenusi B 11 kiacce mpeaMeTHble pe3yJbTaThbl OCBOeHHs Kypca «OOmasi u
HEOPraHNU4YecKasi XMMHS» 0TPAKAIOT:

. c(OPMUPOBAHHOCTH MPEICTABICHUI O XMMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHUPA, POJIM XMMHUU B TO3HAHWUW SIBJICHHWMA TPUPOJIBI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBHON TIPaMOTHOCTH, HEOOXOIMMOM [UIs pelIeHHs MNPaKTUYeCKUX 3adad U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHOMN CpE/Ie;

o BJIa/ICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpask BKIIIOYAET:

o OCHOBOIIOJIATAIOIIUE MOHATHS (XUMHUYECKUI AJIEMEHT, aTOM, U30TOII, S-, P-, d- IEKTPOHHBIC
opOHUTaTU aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBII OOBEM, BaJE€HTHOCTH, JJIEKTPOOTPHUIATEIBHOCTD,
CTENIEHb OKHUCJICHHS, XHUMUYECKas CBs3b (KOBaJEHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOIHAs),
KpUCTAJUIMYECKass pemeETKa, TUMbl XMMHUYECKHX pEaKUuM, pacTBOp, >SJEKTPOJIMTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW pEaKIUH,
XUMHYECKOE PaBHOBECHE);

. TEOpPUU U 3aKOHBI (TEOpHsl DIEKTPOIUTHYECKON ITUCCOLMAIUHU, TMEPUOIUYECKUN 3aKOH
JI.. MenneneeBa, 3aKOH COXpaHEHMsI MACChl BELIECTB, 3aKOH COXPAHEHUS U IPEBPALCHUS DHEPTUU IIPU
XUMHUYECKUX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK XHUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JIeKallie B OCHOBE NMOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTH XMMHYECKHX SBICHHUH, (DaKTOIOTHYECKUE
CBEICHMSI O CBOMCTBAX, COCTaBe, MOJYYEHUH M O0€30IaCHOM HCIOJB30BaHUU BaXXHEUIINX HEOPTraHMYECKHUX
BELIECTB B ObITY U MPAKTUYECKOM JIeATEIHHOCTH YEI0BEKa,

o c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTepHbIEC MPU3HAKHU MOHATHH, YCTaHABIUBATh UX
B3alMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS IPU ONMCAHWM HEOPraHMUYECKUX BEILECTB U UX
IIPEBPAILCHHI;

o c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJNB30BaTh XMMHMUYECKYI0 CHMBOJIUKY JJISl COCTaBJICHUS
¢dbopMya BelIeCTB M YpaBHEHUH XMMHUYECKHX peakiuid, cuctemaruueckyro HomeHknatypy (IUPAC) u
TPUBUAJIbHBIE Ha3BaHUS OT/EIbHBIX HEOPIaHWYECKUX BeEIlecTB (YrapHbli ra3, YIJIEKMCIBIA ra3, aMMHaK,
raméHasi U3BeCTh, HeTaléHas U3BECTh, MUThEBAs COJA, MTUPUT U IPYTHE);

o c(OPMHPOBAHHOCTh YMEHHUI ONpeAessaTh BAJEHTHOCTh M CTENEHb OKUCICHMS XUMHYECKHX
AJIEMEHTOB B COEIMHEHHUAX PpA3IMYHOIO COCTaBa, BHUJ XHUMHUYECKOM CBS3U (KOBaJIEHTHAs, WOHHas,
MeTaJuIn4YecKas, BOJOPOJHAs) B COEAUHEHUSAX, THUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBa
(aTomHas1, MOJIEKYJIsIpHAsl, HOHHAsI, METAININYECKasi), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHECHUI;

o c(OPMHPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAJIEKHOCTh HEOPIaHUYECKUX BEIIECTB 110
UX COCTaBy K OIpeaeNEHHOMY KJIacCy/TpyIie COeAMHEHUH (IIPOCThie BElecTBa — METAJUIbl U HEMETaJIbl,
OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

. c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBaTh CMBICT Tieproandeckoro 3akona .M. MenneneeBa
Y IGMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKITUH;
. c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BATh AIIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX

sneMeHToB 1—4 niepuonoB [lepuonnueckoit cucrembl xXumuueckux amnemeHToB J[.M. Menaeneesa, ncnonb3ys
MOHATHUSL «S-, P-, U-2JIEKTPOHHBIC OPOUTANIN», «IHEPTETHUECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHUX SJIEMEHTOB M UX COEOUHEHHUI 1o nepuoaaMm u rpynnam llepuoandeckoin
cUCTeMbl XUMHYeCcKHuX daeMeHToB .. Menneneesa;

. c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIINE XWMUYECKHE CBOMCTBA
HEOPraHWYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEPKIAThH CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKY
HEOPraHMYECKMMHU BELIECTBAMH C TIOMOUIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIHIM;
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. c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATh XHUMHUYECKHE PEaKIUU IO Pa3IMYHbIM
MpU3HAKAM (YUCITYy U COCTAaBY pearupyroiux BEeUIeCTB, TEII0BOMY 3((eKTy peakun, N3MEHEHUIO CTETICHEH
OKHCJICHUS AJIEMEHTOB, 00pATUMOCTH PEaKIIMH, yUYaCTHIO KaTalau3aTopa);

. c(OpMUPOBAHHOCTh YMEHUN COCTaBISITh YPAaBHEHUS PEAKIUil Pa3JIMYHBIX THUIIOB, MOJIHbIE U
COKpaIlEHHbIE YPAaBHEHHS PEaKLUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBHS, PU KOTOPBIX 3TU PEAKIMH HITyT
710 KOHIIa;

. c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEaKIMU, TOITBEPKIAIONINEe KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABAThH OIBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOopax HEOPraHMUYECKUX BEIIECTB;

. c(OPMUPOBAHHOCTh YMEHHUW PACKPBIBATH CYIIHOCTh OKHUCIHTEIHbHO-BOCCTAHOBHTEIBHBIX
peakuuii MoCpPeICTBOM COCTaBJICHHUS AIEKTPOHHOrO OalaHca 3THX PEaKIIHii;
. c(OPMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu OT

pa3nuYHBIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHYECKOTO DPABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

o C(OPMHPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XUMHUYECKUE MPOIECCHI, JISKAIIHE B OCHOBE
MIPOMBIIIIJICHHOTO TIOJTyYEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEICTABICHUHI 00
OOIIMX HAYYHBIX MMPHHIIUIIAX M SKOJIOTUYECKUX MPOOIEMaxX XUMUYECKOTO ITPOU3BOJICTBA,;

o c(OPMHPOBAHHOCTh YMEHH ITPOBOIUTH BHIYMCIICHUS C UCTIOJIB30BAHUEM ITOHITHS «MacCcOBast
JI0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHU Ta30B IMPU XUMHYECKHUX PEAKIUSIX, MACCHI BEIIECTBA WITH
00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIIM 00BEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKITUH
BEIIECTB, TEIJIOBOTO () (eKTa peaklui Ha OCHOBE 3aKOHOB COXPAHCHUS MACChI BEIIECTB, NIPEBPAIICHUS H
COXpaHCHHS YHEPTHH;

o c(OPMHPOBAHHOCTh, YMEHUH COOJIOJIaTh TPaBWJIA IOJIb30BAHHMS XUMHYECKOW IOCYIOH M
na0opaTOpHBEIM O0OpYZOBaHMEM, a TaKXKe TMpaBHia OOpPAlICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIMSMU TI0 BBIITOTHEHHIO J1a00PATOPHBIX XUMUYECKUX OTIBITOB;

o chOpPMUPOBAHHOCTh YMEHUW T[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHH OKCIEPUMEHT
(pa3nokeHne MepoKCHIa BOJIOPO/Ia B MPUCYTCTBUU KAaTaINU3aToOpa, OMPEaeNIeHIE CPEeIbl pAaCTBOPOB BEIIECTB
C TIOMOIUIBI0 YHUBEPCATBHOTO WHIMKATOpPAa, BIUSHUE PA3TMUHBIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOM
peaxIuu, peakliud HOHHOTO 0OMEHA, Ka4eCTBEHHBIC PEeaKIMK Ha CYyIb(aT-, KapOOHAT- U XJIOPU/I-AaHHOHBI, Ha
KaTHOH aMMOHHMsI, pEIIeHHE OSKCIepUMEHTAIBbHBIX 3aJad Mo TemMam «Mertamiey u «Hemeramnsy) B
COOTBETCTBUHM C TIPABWJIAMH TEXHUKH OE30IMACHOCTH TMPH OOpPAMIEHUH C BEMICCTBAMH U JIA0OPATOPHBIM
00opy/I0BaHUEM, TPEICTABISATh PE3yIbTaThl XMMHUYECKOTO AIKCIEPUMEHTa B (OpME 3aluCH ypaBHEHUU
COOTBETCTBYIOIIUX PEaKIUi U (OPMYJIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

. c(OPMUPOBAHHOCTh YMEHUHW KPUTUYECKH aHAIM3MPOBATH XUMHUYECKYI0 HH(POpMAIHIO,
M0JIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBAa MacCOBOI KOMMYHUKaluu, IHTepHET U Ipyrux);
. c(OpPMUPOBAHHOCTh yYMEHHUW COOJIIO/IaTh TpaBWiIa DKOJOTMYECKH  I€1eco00pa3HOro

MOBEJCHUS. B OBITY M TPYJIOBOH NEATEIBHOCTH B LENAX COXPAaHEHHsI CBOETO 3/I0pPOBbSl M OKpYXKarolei
MIPUPOJHOM Cpebl, OCO3HABATH ONACHOCTh BO3JCHCTBUS HA KUBBIE OPTAaHU3MBbI OIPENEIEHHBIX BEILECTB,
noHuMasi cMbich nokasarens [1K, nmosicHaATh Ha npuMepax CrocoObl YMEHBIIEHUS U MPeJIOTBPAILCHHUS UX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

L4 JJIA 06yqaronmxc;1 C O'paHUYCHHBIMU BO3MOKHOCTAMMU 310POBbs: YMCHUEC IPUMCHATL 3HAHUA
00 OCHOBHBIX AOCTYIHBIX METOJJaX IMMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHCHHﬁ;
L4 I CICIIBIX H CJ'I8.60BI/IJI}IIJ_II/IX 06yqa}0umxcsiz YMCHHUC HCII0JIb30BATH pCJ'IBC(I)HO TOYCYHYIO

cuctemy ob6o3nauenuit JI. bpaitns myis 3anmucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUTAHUPOBAHHE COCTABJICHO C y4eTOM pabodeld ImporpaMMbl BOCIHTAHUS.
BocrnurarensHplil HOTEHIIMAT JAHHOTO y4eOHOT0 MpeaMeTa 00ecIieunBaeT peai3annio CIeIyOINX
LIEJIEBBIX IPUOPUTETOB BocUTaHUs oOyudaromuxcs COO:

. pa3BUTHE IEHHOCTHOTO OTHOILIEHHUS K TPYly Kak OCHOBHOMY CIOCOOY JOCTHKEHHUS
KU3HEHHOTO  OJaromoyyuusi 4ejJoBeKa, 3aJory €ro yCIEHNIHOTO NpogecCHOHATBHOTO
CaMOONPE/IEICHUS U OIYIIEHUSI YBEPEHHOCTH B 3aBTPAIIIHEM JHE;

. pa3BUTHE LIEHHOCTHOTO OTHOILIEHHUS K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE CaMOT0 €€ CyIlEeCTBOBaHUS, HYXXJAIOUIeHcs B 3allldTe W IMOCTOSHHOM BHHUMAaHUHU CO
CTOPOHBI YEJIOBEKa,

. pa3BUTHE IICHHOCTHOTO OTHOIIEHHS K MHPY KakK [JIABHOMY [PUHIUILY
YeJIOBEYECKOTr0 OOIIEKUTHUS, YCIOBUIO KPETKOH IPYKObI, HaTa)KUBAHHS OTHOIIIEHUH C KOJUIETaMH
1o pabote B OyAyIIeM U COo3aHUs OIaronpusiTHOr0O MUKPOKJIMMATa B CBOEi COOCTBEHHOM CEMbE;

. pa3BUTHE EHHOCTHOI'O OTHOIIEHUS K 3HAHUAM KaK MHTEIUIEKTYyaJIbHOMY pECYpCY,
obOecrnieunBaronieMy OyJylliee 4elnoBeKa, Kak pe3yibTaTy KpPOMOTIMBOTO, HO YBJIEKATEIbHOTO
y4eOHOro Tpy/a;

. pa3BUTHE LIEHHOCTHOTO OTHOIICHHUS K KYJIbType Kak JyXOBHOMY OOraTCTBY
00111ecTBa ¥ BAXKHOMY YCJIOBHUIO ONIYIIEHUS YEJTOBEKOM IMOJHOTHI MPOKUBAEMOM KU3HHU, KOTOPOE
JAIOT eMy YTeHHE, My3bIKa, HCKYCCTBO, TEATp, TBOPUECKOE CAMOBBIPAKEHUE;

. pa3BUTHE LICHHOCTHOI'O OTHOLIEHMS K 3J0POBBIO KaK 3aJIOTY JOJITOM M aKTHUBHOU
JKU3HU YEI0BEKA, €ro0 XOPOLIET0 HACTPOEHU U ONTUMUCTUYHOIO B3IJIAa HA MUD;
. pa3BUTHE IIEHHOCTHOTO OTHOIIEHHS K OKPY>KAIOIIUM JIIOJIM Kak O€3yCIIOBHOU U

a0COJIIOTHOMW IIEHHOCTH, KaK PaBHOIPABHBIM COIMAJIBHBIM MApTHEPaM, C KOTOPHIMU HEOOXOIUMO
BBICTPAUBaTh JIOOPOKETIATCIIbHBIC W B3aMMOIIOIICPKUBAIOIINE OTHOIICHUS, JAMOIINAE YETIOBEKY
panocTh OOIIECHUS U TTO3BOJISIOIINE H30eraTh YyBCTBA OJIMHOYECTBA;

. pa3BUTHE IICHHOCTHOTO OTHOIICHHSI K CaMHM ce0e KaK X035ieBaM CBOSH CYIbOBI,
CaMOOTIPEICIISIONUMCS U CaMOPEATU3YFOIIUMCS JTHYHOCTSIM, OTBEYAIOIIUM 33 CBOE COOCTBEHHOE
Oynyiee.

10 KUIACC
KosnnuectBo yacos
IIpa
Ne P
o/ HanmeHnoBaHue pa3jeiioB u Konrpous KTH | JjekTpoHHbIE (LM(POBHIE)
TEeM MPOrpaMMbl Be HEbIe "€CK | oOpa3oBaTeIbHbIC PeCYPChI
n ero ne
padoThI
pabo
ThI

Pazgen 1. TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHUHU

[IpenMeT opraHuyecKoit https://lesson.academy-
1. | xumun. Teopus crpoeHus 5 content.myschool.edu.ru/lesson/c9
1 | opranudeckux coeIuHEHUI 35a58c-ab0e-4¢59-9dcf-

A. M. bytnepoa 20517ae4b52¢
Hroro no pazneny 5

Pazgen 2. YraneBogopoasl



https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
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2. | IlpenenbHbBIE YTIIEBOAOPOIBI

https://lesson.academy-

content.myschool.edu.ru/lesson/2

1 | — ankanbl 4 58ddc06-ec23-473c-b3d7-
ed82fcaddd02
HenbeIeLHbLe https://lesson.academy-
2. mer;oﬂo - 12 1 content.myschool.edu.ru/lesson/4
2 Zm H’QHEI I‘aH;(HHH : 038171e-4158-4bd1-ae98-
AHEHEL 18dc1cfh9a399
https://lesson.academy-
2. | Apomaruyeckue 6 content.myschool.edu.ru/lesson/d
3 | yIIeBoaopo s 86d7d00-d5b4-491d-aded-
c3ddal9feef4
2 [IpupoiHbIE UICTOYHUKHU
4' YTJIEBOZOPOIOB M UX 4 1
nepepadoTka
Wroro mo pazneny 26

Paznen 3. Kucnopoacoaepskaiiye opranu

YCCKUEC COCAMHCHUA

https://lesson.academy-

3. CrinoTaL. Deron 7 content.myschool.edu.ru/lesson/6

1 PTEL 4988308-7c5f-4f16-896¢-
10a2278b08f1
https://lesson.academy-

3. | Ampperunsl. KapOoHoBbIE 12 1 content.myschool.edu.ru/lesson/b

2 | kucnotsl. Cia0xHbIE 3UPEI 4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d
https://lesson.academy-

3. v 3 1 content.myschool.edu.ru/lesson/7

3 | 7TICROAN 09ce43a-deb6-4281-963b-
01d2e212d4d0

Hroro no pazneny 27

Pazgen 4, A30Tcoz[ep>1<amne OpraHn4eCKuC COCANHCHU A

4. | AMuUHBL. AMAHOKHCIIOTHI.
1 benaxn

https://lesson.academy-
content.myschool.edu.ru/lesson/c2
f2f3d7-43d1-4873-ace0-
78eca6009628

Hroro no pazneny

6

Paszpnen 5. BeicOKOMOIEKYISIpHBIE COEMHEHUS



https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://lesson.academy-
5. | Ilnactmaccer. Kayuyxkwu. 4 content.myschool.edu.ru/lesson/4
1 | Bomnokna 5b81dac-acha-440e-99e3-
14c3ba78050a
Hroro no pazaeny 4
OBHIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
11 KJIACC
KoauuyecTBO 4acoB
Koutp DJIeKTPOHHbIE
Ne | HammeHoBaHMe pa3jesioB F— (uu¢posbie)
/n | ¥ TeM NPOrpaMMBbl Beero | e IlpakTnyecku | ogpaszoBaTesbHbIe
pa60T € pa60TI>I pecypcbl
bl
Pasﬂen 1. TeopeTquCKI/Ie OCHOBBI XUMHU
Crpoense aTOMf) B https://lesson.academy-
Ilepronnueckuii 3aKOH U
11 | Iepmommeckas cucrema 6 content.myschool.edu.ru/le
' Xnﬁ HqSCKHX semerTos Il sson/45b81dac-acha-440e-
' 99e3-14c3ba78050a
H. MenneneeBa
https://lesson.academy-
12 CrpoeHue BelIecTra. 8 content.myschool.edu.ru/le
"~ | MHoroo0pasue BemecTB sson/45b81dac-acba-440e-
99e3-14c¢3ba78050a
https://lesson.academy-
content.myschool.edu.ru/le
1.3 | Xumuueckue peaxiuu 10 1 1 sson/45b81dac-acha-440e-
99e3-14c3ba78050a
Uroro no pazaeny 24
Paznen 2. Heoprannueckasi Xumus
https://lesson.academy-
21 | Mertammi 12 1 content.myschool.edu.ru/le

sson/45hb81dac-acba-440e-
99e3-14c3ba78050a



https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
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https://lesson.academy-
content.myschool.edu.ru/le

2.2 | Hemerammer 16 sson/45hb81dac-acba-440e-
99e3-14c3ba78050a
https://lesson.academy-

53 CBsI3b HEOPTAHUYECKUX U 6 content.myschool.edu.ru/le

" | OpraHMYEeCKHX BEIIECTB sson/45b81dac-acba-440e-
99e3-14c3ba78050a

Uroro mo paszneny 34

Pazgen 3. Xumus v )KU3Hb
https://lesson.academy-

31 | x 8 content.myschool.edu.ru/le

' HIMHA | KH3HD sson/45hb81dac-acba-440e-
99e3-14c3ba78050a

Uroro no pazneny 8

OBIIEE KOJIMYECTBO 66

YACOB I10 ITPOTPAMME
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