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PABOYAS ITIPOI'PAMMA YYEBHOI'O IIPEJIMETA
«Xumus. bazoserii yposenb. 10-11 kmace»
(111 cpeiHero ypoBHsi 00pa3oBaHus)
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Konuuecmeo uacos 6 neoenr: 1
Konuuecmeo uacos 3a 200: 34
Obuwee konuuecmso 4acos 3a nepuod obyuenus: 68

CocTaBUTENN:
Yemioeosa I'anuna Bacunvesna
yuumenb Xumuu

2023 - 2024 y4eOHbIii rog
r. Tomck



INOACHUTEJIBHAS 3AIIMCKA
Pabouas mporpamma mo «Xumuum 10 — 11 kmacc» cocTaBieHa B COOTBETCTBHH CO
CJIEIYIOIIUMHU JOKYMEHTaMU:

1. ®enepanbublil 3ak0H 0T 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B Poccuiickoit
Denepauumn.
2. [Ipukaz Munnpocemennss Poccum  «OO0  yTBepkaAeHHH  (eaepalbHOTO

roCcy/IapCcTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa CpelHero ooduiero oOpa3oBaHus» oT 17 Mas
2012 r. Ne 413 (B pen. [Ipukaza MunnpocsenieHus: Poccuu ot 12.08.2022 Ne 732)

3. [Tpuka3z Munnpocsemieauss Poccun ot 23.11.2022 Ne 1014 «O6 yrBepxaeHun
denepanbHON 00pa30BATENBLHON MIPOTPAMMEI CPEAHETO 00IIEero 00pa3oBaHU.

4. ITocTanoBnenue ['J1aBHOro rocyaapCTBEHHOIO CAHUTApHOro Bpada Poccuiickon
Qeneparun ot 28.09.2020 Ne 28 «O6 yrBepxkaenuu canutapubix npasun CIT 2.4.3648-20
«CaHUTApHO-3MUIEMHUOJIOTHYEeCKHEe TPeOOBAaHUS K OpraHW3aIUsM BOCIHUTAHUS W OOydYeHUS,
OT/bIXa M O03JI0pOBJICHUs neTedl u mojoaexu» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie
MpaBuia...»).

5. ITocranoBieHue 1'71aBHOrO rocyJapCTBEHHOIO CaHUTAPHOro Bpada Poccuiickoi
Oeneparnuu ot 28 ssHBapst 2021 r. Ne 2 «O6 yTBepk/IeHUU CaHUTAPHBIX MpaBui U HopMm CaunlluH
1.2.3685-21 «I'urneHndeckrne HOPMATUBBI U TPEOOBAHUS K 00ECTICUCHUIO OE30MMacHOCTH | (MIIH)
OE3BPETHOCTH IS YeIoBeKa (PaKTOPOB CpeIbl OOUTAHUS.

6. Ilonoxenue o paboueit mporpamme MAOY rumuazuu Ne55 um. E.I'.Bépctkunoii r.
Tomcka.

7. VYueOusiit mnan COO MAOY rumnuazuu Ne55 um. E.I'.Bépctkunoii r. Tomcka.

8. Kanennapusiii yueOnsiii rpaduk MAOY rumnaazun Ne55 um. E.I'.Bépctkunoii Ha
2023 -2024 y4eOHblii ro/.

[IporpamMma 1Mo XMMHMH Ha YpOBHE CpelHero oouiero oOpazoBaHMs pazpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3ynbTataM oOCBOeHHsS denepalbHOH  00pa3oBaTebHON
nporpaMmel cpeanero ooduiero odpazoanus (POII COO), npencrasieHHbx B PepepanbHOM
rocynapcTBeHHOM oOpazoBarenbHOM cTtagapte COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yuebHoro mnpenMera «XuMHsS» B 00pa3oBaTeNbHbIX opraHuzauusx Poccuiickoit ®enepanumy,
peaM3yIoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOTrPAMMBbl, U OCHOBHBIX MOJOXeHUH «CTpareruu
pa3BuTHs BocnutaHus B Poccuiickoit ®eneparuu Ha nepuox no 2025 rona» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/M0B K pa3pabOTKe MpOrpaMMbl MO XHWMHH, K OIpEAETCHUI0 o0mei
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTHUS OOy4aroOUIUXcs CpPeCTBaMU y4eOHOro nmpeamera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIed, COJEp)KaHMs, pe3ylIbTaToB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuyeckoe o0Opa3oBaHUE, I[IOJIydaeMO€ BBIIYCKHUKaMU  0011eo0pa3oBaTeabHON
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIYyXHUT
3aBEpILAIOIIMM 3TAallOM pPEAIM3allMd Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOYEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHCTEME XHUMHYECKOTO 0oOpa3oBaHHs. OTH IEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTypbl
YeJOBEKa, a TaKKe DSKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pOBBIO H



OpUpOAHON cpene. Peannusyerca xuMudeckoe oOpazoBaHue 00Y4aIOLMXCSA HA YPOBHE CPEIHEro
o0rmiero oOpa3zoBaHMs CpeACTBaMH y4yeOHOTo mpeamera «XUMHS», COJACpKAHUE U TOCTPOCHUE
KOTOPOTO ONpEZeNCHbl B MpOorpaMMe IO XHMHH C Y4€TOM CHenM(pUKH HAyKd XHUMHUH, e&
3HA4YEHUs B MO3HAHUU NIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOLIECTBA, a TAKXKE C y4ETOM OOIIHUX
Lesiell ¥ NPUHIUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEr0 OO0ILero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0COOYIO pOJIb B COBPEMEHHOM
LUBWIN3ALUHU, B CO3JAHUU HOBOW 0a3bl MaTepualbHOW KyiabTypbl. OHa BHOCUT CBOM BKJIaja B
(opMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LIEJIOCTHOIO MPEICTaBICHUS]
00 OKpyXaroIeM MUpe Kak O €AUHCTBE MPUPOJBl H YEJIOBEKA, KOTOPOe (OPMHUPYETCS B XUMHUH
Ha OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHUPA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOEHUEM BELIECTB, UX CBOWCTBAMM U BO3MOXKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMomelcTBYsS C JIpYrMMHM €CTECTBEHHBIMM HayKaMHM, XUMHUSA CTajla
HEOTHEMJIEMOI YacThI0 MHUPOBOH KYJIbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
JKU3HU Kakaoro ujeHa obuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHUe IN0OAJbHBIX MPOoOJeM yCTOMUYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPbEBOM, HSHEPreTHYecKoil, NUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHBbI 3J0POBBS.

B cootBercTBUHM ¢ OOMMMH LENSAMH M TPUHIHUIIAMH CpPEeIHETro o0miero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb U3Y4€HUs) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJTOTOBKY OOYyYaroIIMXCs, HEOOXOOUMYI UM IJis
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocrapisroliuMu  npeamera «XUMHsS» SABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUsA» U «OO011ast 1 HeOpraHuyeckasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP>KaHUSI KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUHM (C BKJIIOUEHHUEM
3HaHUW U3 OOIIEH XMMHM) U OpraHnyeckol Xumuu. GopMUpOBAHHUE JTAHHOW CHCTEMbI 3HAHUMN
OpU HM3Y4YEHHUHU TMpeaMeTa oOecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa comepskanust KypcoB — «Oprannueckas Xumusi» u «O011as 1 HeopraHudeckas
XUMUS» c(hOpMHUpOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHUCTEMHOTrO MOJXOAa K M3Yy4EHUIO
y4yeOHOro Matepuasiia M OOyCJOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHMS OPraHUYECKHUX COCAVMHEHUH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHMYECKUX U IJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUM BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaxX JAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU MOJIy4YaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOro oOOIIero oOpa3oBaHuUsl MepBOHAYaJIbHBIE
MIPEJICTABICHNUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIIUHU.

ITox HOBBIM yIJOM 3peHHs B IpeaMere «XuMHs» 0a30BOTO YpPOBHS paccMaTpHBAaeTCs
W3YYEHHbIII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUsS TEOPETHUECKUA MaTepuan u
(dakTosornueckrue CBEACHHs O BEUlecTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XMMHUA» O00y4aroIIUMCS MPEJOCTaBIIETCS BO3MOKHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METO0JIOTHYECKUX TO3UIHH,



Iy0Ke TOHSATh MCTOPUYECKOE HM3MEHEHHME (YHKIMM ATOr0 3aKoHAa — OT 00oOmIaromei mo
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsieTcss B Kypcax 10 m 11 kiaccoB 2yieMEHTaMHM  COJEp)KAHUS, HMEIOLIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIAJTHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHHIO
B3aMIMOCBSI3M XHMHH C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B TIO3HABATCIILHON U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHH, ITOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOIEMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATh € JUIsl TIOMOTHCHUS 3HAHUHN, PeIieHUs
MHTEJJICKTYaJIbHBIX M 3KCIIEPUMEHTAIIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera «XUMUS» TaHHOTO YPOBHS U3YyY€HUs OPUEHTHPOBAHO HAa ()OPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCODCKUX UACH, TaKUX KaK:
MaTepuaIbHOE SIMHCTBO HEOPTAaHUISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIEHHOCTh CBOHCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, T03HABAEMOCTh IPUPOIHBIX SBICHHUH MMyTEM dKCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXKIYy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEIICHUH JKOJIOTUYECKUX TPOOJIEM, a TakKe MpodeM cOCpeKeHHS
YHEPreTHUECKUX PECYpPCOB, CHIPhS, CO3aHUS HOBBIX TEXHOJIOTUN U MaTCPUAIIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTHUA W COLMAIM3AIUU O0YYarOIIMXCS
MOPUHATBIE MPOTPaAaMMON MO XUMHH TMOAXOABI K OINPEAENCHUIO COJACPXKaHUS M TMOCTPOSHUS
npeaMeTa MpeyCMaTpUBalOT (OPMUPOBAHUE YHUBEPCATHHBIX YUCOHBIX NEHCTBUHN, MMCIOIIUX
0a30BOEC 3HAUCHUE IS PA3IIUYHBIX BHJIOB JEATCILHOCTH: PEIICHHS TIPOOJIEM, TIONCKA, aHAIN3a U
00paboTkn wuHbOpMaIUK, HEOOXOMUMBIX I TPUOOpPETEHUS ONbITa MPAKTHYCCKOW U
HCCJIEIOBATENHCKOM 1eATeIbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpenonaBaHus XMMUU Kak Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, TaK
M Ha YpOBHE cpemHero oOmero oOpa3oBaHMs, TPH ONPENETIECHUU COJEPKATEIbHON
XapaKTepUCTUKU IIeNiell M3y4eHHs TMpeAMeTa HampaBlIeHHEM IMEpPBOCTENEHHON 3HAYUMOCTHU
TPaAWLIMOHHO TpH3HAETCST (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykKu Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYCCKOW JEATCIILHOCTH YeJIOBeKa M KaK OJTHOTO W3
KOMIIOHCHTOB MHPOBOW KyJIbTYyphl. C METOIWYECKOW TOYKM 3pEHUs TaKOW TMOAXOa K
OTIpEICNICHUIO 1eNIel N3YUEeHUS MIPeIMeTa SBJISETCS BIIOJIHE OMPaBAaHHBIM.

CornacHO MaHHOW TOYKE 3pEHUs TTIaBHBIMU IENSIMH W3Y4YEeHUS TpeamMeTra «XuMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCSL:

. ¢bopMUpOBaHHE CHCTEMBl XHWMHUYECKHMX 3HAHMM Kak BaKHEUIIeH
COCTaBIISIONICH E€CTCCTBCHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIekKaT
KITIOUYEBBIC TOHATHS, (PyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XHUMHH, OCBOCHHE S3bIKA

HAYKH, YCBOEHHE u MMOHHMAaHHUE CYIIHOCTH JOCTYITHBIX 00001meHui
MHPOBO33PEHUECKOIO  XapaKTepa, O3HAKOMIICHHME C MCTOPUEH HX pa3BUTUA U
CTaHOBJICHUS;

° dbopMUpOBaHHE ¥ PAa3BUTUE TMPEICTABICHUA O HAYYHBIX METOJaxX

MO3HAHUS BELIECTB U XUMUYECKUX PEAKIil, HEOOXOIUMBIX JUIsl IPUOOPETEHUS YMEHHM
OpPHUEHTHPOBATbCS B MHUPE BEIIECTB M XHMHMYECKUX SIBJIICHHH, HMEIIIUX MECTO B
[IPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM JKU3HU;



J pa3BUTHE YMEHHUI U CIIOCOOOB JESITEIHHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U OOBSICHEHHEM XHUMHUYECKOTO HKCIEPUMEHTa, COOJIOJEHHUEM IMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTumM, conepxarenbHas XapaKTepUCTUKA LENel U 331a4 U3yueHUs peaMeTa B
IporpaMMe 1o XMMUHU YyTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMU
B cUCTeMe cpenHero ooOuiero obpa3zoBaHus. CerogHss B MNpENoOAAaBaHUU XMMUU B OoJibLIEH
CTETIEHU OTHAETCA NpPEANOYTeHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0ydeHus,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 0OLIe00pa30BaTeIbHON  OpraHU3alHH,
BJIAJICIOIIEr0 He HAOOpOM 3HAHMM, a (YHKUHMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aAMHM U
YMEHUSAMH aKTMBHOI'O MOJYYEHUS 3HAHUHA U IPUMEHEHUS UX B peabHOM >KU3HU Ul PELICHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3M Cc 3TUM Tpu U3YyYEHUHM TpeaMeTa «XUMHsS» IOMUHHPYIONIEe 3HAuCHHE
nproOpeTarOT TaKKUE LU U 33Ja4u, KakK:

ajanTanus oOydyarolMXCs K  YCJIOBUSAM JMHAMUYHO  pa3BUBAIOLIETOCS  MHUPA,
dbopMHUpOBaHHE MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaLUsAX, CBA3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM;

¢dopmupoBaHue y OOYYalOIIMXCSl KIIHOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOIUX YHUBEPCAIbHOE 3HaYCHUE JUIS PA3JIMYHBIX BUIOB JESATEIBHOCTH: PELICHUs MpolIieM,
NOWCKa, aHaim3a W 00paboTKM WHQPOpPMALWHU, HEOOXOMUMBIX JJIsI TPUOOPETEHHS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU XMMHH, a TAKXKe U OLEHKHU C
HO3ULMI HKOJIOTMUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKUX MTPOLECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIUIEKTYALHBIX M TBOPUYECKUX CIIOCOOHOCTEH
0o0yyaromuxcs: CrocoOOHOCTH CaMOCTOSITENIbHO IPUOOPETaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBUM C )KM3HEHHBIMU NTOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl IOMCKA U aHaJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUN XUMUYECKOTO
COJICPKAHUS;

dbopmMHupoBaHHEe W pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATUBHOTO W JIOTHYECKOTO
MBILUIEHHUs, ~ HAOMIOAATENbHOCTH, COOPAaHHOCTH, AKKypaTHOCTH, KOTOpbleé  OCOOEHHO
HE0OXO/IMMBI, B YACTHOCTH, NPH IJIAHUPOBAHUH U IPOBEIEHUN XMMHUYECKOTO HKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarommxcsi YOSKAEHHOCTH B TYMaHHUCTHYECKOW HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUHu TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IOPUPOJIONOIb30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXPAHEHHs MPUPOJHOTO
paBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3JI0pOBBIO, a TAKXKE MPHOOPETEHUS OIBITA MCIIOIB30BAaHUS TTONYUYSHHBIX 3HAHWUHN JJISI TIPUHSTHS
TPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHYECKHMH SIBJICHUSIMHU.

B yueOHOM mutane cpenHero oouiero oOpa3oBaHus MpeaMeT «XHUMHUsS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee 9rciIo 9acoB, OTBEAEHHBIX I U3yYCHHUS XMMHHU, Ha 0a30BOM YPOBHE CpETHETO
oOuiero obpazoBanusi, coctaBisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kjacce — 34 vaca (1 yac B Hezeno).

B cootBerctBUM ¢ (denepasbHBIMU TPEeOOBAaHUSAMHM [0 OpraHM3alluu  O0y4eHus,
3aganHbiME PI'OC u [lpumepHoit pabodell mporpamMMoil BOCIUTaHMSA, B pPaMKax JaHHOU



IpOrpaMMbl yYUTENlb B XOJI€ OPraHU3allid YPOKOB M BHEYPOUHBIX 3aHSATHH pealu3yeT
CJIeYIOIKE BU/IBI ICSITENBHOCTH ¢ yu€ToM [Iporpammel BocnuTaHusI:

» VYcraHaBnMBaeT ~ JIOBEPHUTENBHBIC ~ OTHOWICHUS ~ MEXIy  YYUTEIeM |
00y4aroIyUMuUCs, CHOCOOCTBYIOIMX MO3UTUBHOMY BOCHPUATHIO YYallUMHCA TpeOOBaHUM U
poChO yuuTers;

» IloOyxnmaer oOyuaromuxcsi coONIOJaTh Ha YPOKE OOLICTIPHHSATHIE HOPMBI
NOBEJCHHS, TMpaBUia OOWIEHUS CO  CTapIIUMH  (YYUTEIsIMH) M CBEpCTHHKAMHU
(oOyJarommmucs);

» TloanepxuBaeT B IETCKOM KOJUICKTHBE JICIIOBYIO, IPYKEIOOHYIO aTMOChepy;

» Uuaunmupyer oOyuaromuxcsi K OOCYKICHHUIO, BBICKa3bIBAHUIO CBOCTO MHEHHUS,
BbIpa0OTKE CBOEro OTHOUIEHMsI 10 IOBOJY II0JIy4aeMOMl Ha YpOKE COLMAJIbHO 3HAYMMOM
uHpOpMaLnu;

» CTpouT BOCHHTATEIbHYIO ACATEIBHOCTh C YYETOM KYIbTYPHBIX pa3indyuil JETeH,
MI0JIOBO3PACTHBIX M MHANBUAYAIBHBIX OCOOCHHOCTEH;

» llpuBnekaer BHUMaHUE OOYYAIONMXCS K IIEHHOCTHOMY acleKTy HM3y4aeMbIX Ha
YpOKE SIBJICHUH, TOHATHH, IPUMEPOB;

»  AHanm3upyeT peanbHOE COCTOSIHUE JIeNl B yUeOHOM Kilacce/TpyIe;

» Haxomut neHHOCTHBIN acrekT y4yeOHOro 3HaHWSA W WH(POpMAIH, 00ecIeunBaTh
€ro NMOHMMaHue 00Y4atOLMMHUCS;

» IlpuBnekaer BHUMaHHE OOydaromuMxcsi K 00CyX1aeMoil Ha ypoke MH(opMmanuy,
aKTUBU3UPOBATh [103HABATENBHYIO EATEIbHOCTh 00YYaOLINXCS;

» [IloOyxmaer coOmomaTe Ha YpOKE MNPHHLUUNBI Y4eOHOH IUCHMIUIMHBI |
caMOOpraHu3aluy;

» CoTpyaHHYaeT C JPYTUMH NEJaroriyecKuMH paOOTHHKaMU W JIPYTUMH
CHeLHaINCTaMH B PELICHUH BOCIIUTATENbHbIX 33/1ay;

» Co3maét B yueOHBIX rpymnmax (Kiacce, KpyXKKe, CeKIIMU U T.II.) Pa3HOBO3PACTHHIC
JI€TCKO-B3POCIIbIE OOIIHOCTH 00yYarOIMXCs;

» YmpanseT y4eOHBIMU I'PYIIIIaMH C LETBI0 BOBJICUYEHUSI 00yUJarOmUXCs B IPOIIece
00y4YeHHsI U BOCITUTAHUS, MOTHBHPYS UX YUEeOHYIO-TIO3HABATEILHYIO JIESITEIIHHOCTD;

»  Opranu3oBBIBaeT SKCKYPCHH, TIOXObI U IKCTICTUINN U T.11.;

» 3amuimaer JOCTOMHCTBO M HMHTEPECH OOYyYalolmIMXcs, MOMOTaTh JIETSM,
OKa3aBIIMMCS B KOH(JIMKTHOH CHUTYaINH;

» Ormmpaercss Ha >KA3HEHHBIH ONBIT OOYYAIOUIMXCS YYETOM BOCIUTATEIHHBIX
0a30BbIX HalMOHaNBHBIX HeHHocTel (BHLI);

» Ormmpaercss Ha KU3HEHHBIM ONBIT OOYYAIOUIMXCS, TPHUBOJS JICHCTBEHHBIC
pUMepsl, 00pa3bl, MeTadopsl — U3 OJIM3KUX UM KHUT, (PUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX
urp;

» BeickazpiBaeT CBOW WHTEpEC K YBICYCHHSM, MeEYTaM, >KU3HEHHBIM IUIaHAM,
npobaemMaM aereit/o0ydaromuxcs B KOHTEKCTE COAEep)KaHUs y4eOHOro peaMeTa;

» IlpuBnekaer BHUMaHue 00y4arONIMXCS K T'YMaHUTAPHBIM Ipo0iieMaM 00IIEeCTBa;

» BocruTeiBaeT y 00ydarommxcss 4yBCTBO YBKEHHsS K JKU3HHU JIDYTUX JIFOJEH |
’KM3HH BOOOIIIE;

» PazBuBaer y o0yd4aronmmxcs NMO3HABAaTEIbHYIO aKTHBHOCTB, CAMOCTOSITEIBHOCTD,
UHUIIMATHBY, TBOPUYECKHE CIOCOOHOCTH;

» @®opMupyer y 00ydaromuxcs KyabTypy 3J0pOBOT0O M 0€301acHOro o0pasa )KHU3HH;



» OOmaercs ¢ oOyvarommMucs (B Jauajiore), MPU3HABaTh WX JOCTOMHCTBA,
MOHUMATh U IPUHUMATh UX;

» Peanu3yer Ha ypokax MOTHUBHUPYIOIIMH TOTCHIMAT OMOpa, pa3pskKarh
HanpsHKEHHYI0 00CTAaHOBKY B KJIacce,

» Ormnupaercss Ha  [CHHOCTHBIC  OPUCHTHUPHI  OOYYAIOMIMXCS C  Y4ETOM
BOCITUTATEIbHBIX 0a30BBIX HAIIMOHAIBHBIX IIeHHOCTel (BHI);

» Onupaercs Ha KU3HCHHBIH OMBIT O0YYAIOMIMXCS, YTOYHSSI YTO OHU YHMTAIOT, YTO
OHM CIIYIIAIOT, BO YTO OHU UTPAIOT, O YEM TOBOPST Ha MIEPEMEHAaX, 0 UEM YaTATCS B CETAX;

» AKICHTUpYEeT BHHMMaHHWE OOYyYaroIIMXCS Ha HPAaBCTBEHHBIX IMpolieMax,
CBSI3aHHBIX C HAYYHBIMU OTKPBITUSIMU, U3Y4a€MbIMHU Ha YPOKE;

» Tlomoraer oOy4aromMMHUCS B3IJISHYTh Ha YYEOHBIH Marepuan CKBO3b IMPHU3MY
YeJI0BEYECKOU LIECHHOCTH;

» VYuuTbIBacT KyJbTypHbIE pPa3U4d  OOYYAIOUIMXCS, IIOJIOBO3PACTHBIC W
WHAUBUAYalIbHbIE OCOOGHHOCTH JIETEl;

» ®@opmupyer y 00y4armuxcs TPaKIaHCKYIO MO3UIUI0, CIOCOOHOCTh K TPYAY U
JKU3HU B YCIOBUSX COBPEMEHHOTO MUPA;

» Mopgenupyer Ha ypOKE CHUTyallMd JJIsi BBIOOpA IOCTYIKa OOYYarolmMMHCS
(Texctol, nHGpOTrpadrkKa, BUACO U Ap.);

» Co3naé€t moBepHUTEIIbHBII ICUXOJIOTUYECKAN KIIMMAT B KJIACCE BO BPEMS YpOKa.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TOJOkKeHUA. CTpyKTypHble (DOPMYIBI OpPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPAaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUMN (cucreMarudeckas) W TPUBUAIbHBIC HAa3BaHUA BaKHEUIIMX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOACHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTAaBUTENIN aJKaHOB: (U3UYECKHE W XHMHYECKHE CBOWCTBA (peakiuH 3aMelleHus u
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATAlIUU, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TOMOJIOTMYECKMH psa. AUETHIeH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE M XWMHUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIJIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTanuTUYeCKuil), nuponu3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomaby», MoIenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U U3YYE€HHE €ro CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, T'aJIOT€HOBOJIOPOAAMU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METANIAaMHU, KaYECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAEruj, aueTAIbIEIHJ: CTpPOEHUE, (QU3NYEeCKHe U
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHUE, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIINE IS KJTacca KUCIIOT, PeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ MApOIu3 CIOXKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJbl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOCHHSI MOJEKYJbl, (PU3MUECKHEe U XMMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHepUMEHTAJIbHbIE METOAbI M3Y4YEHUs BEIIECTB M HMX NPEBpAIlCHHN: HAONIOICHHE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCIEeHb IOJIMMEpPU3AIMU, CPEeIHss MOJIeKyJsipHass Mmacca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JIISL OTJCIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dJIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OHOJOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XvUMUYeCKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKaA.
DHepreTUUecKrue YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- anmeMeHThl. OCOOCHHOCTH
pacripesie/IeHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBA3b. BuIBl XMMHUYECKOW CBSI3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, MOHHAs, MeTauinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpUuliaTenbHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[Tonsitue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 4ot
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKHMX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumuueckoe paBHoBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIEpUMEHTAIbHbIE METOJbl M3YUYEHHUsI BEIIECTB M HUX IMPEBpPALICHUN: JEMOHCTpalus
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMUECKHX PEIETOK, HAOII0OJeHHe ¢ OMNHCaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIEJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKkTOpoB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPOMHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COEUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢dusnueckue cBoiicTBa MeTayioB. CIUTaBbl METALIOB. DJIEKTPOXHUMHYECKHHA DS HaMpsKEHUN
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTEKIIMA «MeTauibl U CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIIEHHE JKCIEePUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoJielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpUaJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHMUECKUE U MUHEpaJIbHbIE YI00pEHUsI.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3y4EHUU OOILEH U HEOPraHMYeCKOM XUMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, SBJISIOUIMXCS CUCTEMHBIMU JJISl OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-HAy4HbIe IOHATUSA: Hay4HbIM (hakT, rumoresa, 3aKOH, TEOpHS,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYNA, YHEPreTHUECKUN YpOBEHb, BEIECTBO, TENO, 0O0BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKLUMOHHBIX MaTE€pPHANIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUS OOY4YaIOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBLHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYaIOUIUMKCS POCCUHCKOM I'pakJaHCKOM HIEHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TpaauLuii 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4eOHOIl M BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPAaBUIAMHU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OBITa TO3HABATEIBHONM M TPAKTHYECKOW JESITeIBHOCTH OOYUYaIONIMXCS IO pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIecCy TBOpYECTBAa B 0OOJACTH TEOPUHM M MPAKTHUYECKOTO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIIOJCHUMH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYACh Ha MOPAJIbHO-HPAaBCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO U KOJUIEKTUBHOIO 0€30IacHOro
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKOM JeSATEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHIO Mpodeccuil pa3iuyHOro poaa, B TOM YUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATUS NEHCTBUHM, NPUHOCAIIMX BpEJ OKPYXKAIOUIEH MPUPOAHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3aHUHU LEIOCTHOTO MPECTAaBICHUS 00 OKpY’KaloIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIEUTHOTO TPyAa U SKOJIOTHYeCcKH KOMGOPTHOM KM3HU KaXKJOT0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUN OKPYKAIOLIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM Tpylda B pPa3IMYHBIX cdepax mpodecCHoHATHHOU
JeSITENIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4yeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMble s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEXAUCUUIIIIMHAPHbBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKaTHUBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCs  HMCIOJb30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIbHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU WU PETYIIATUBHBIMUA )ICI\/'ICTBI/IHMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeeNATh LENH NAeATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPHUH WX JTOCTHKEHHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MOHATUSA IJIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIE, I10 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEIN, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIs BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XMMUYECKUX PEaKLUil.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOJATh 33 XOJOM IIpOliecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
NPAaKTUYECKHX 33/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBouHble TmocoOus, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIMOJIHEHUS YUeOHBIX 3a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbL, PUCYHKH U APYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ AUajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa W (OPMYJIMPOBATH BBIBOJABI IO pE3yjibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJAOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHﬂTHﬁ, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHU yCTAHABIIUBATH MPUHAIC)KHOCTh N3YUECHHBIX OpraHUYeCKUX
BEIIECTB 1O HMX COCTaBy M CTPOCHHIO K ONpPENeNEHHOMY KJIAcCy/Tpymnmne COoeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUs MO cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHUS OTACTHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOIMHIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeriecTB A. M. bytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT HUX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMHUYECKHUX DPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOJHUTH BBIUUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHH BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOI'O
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUUN TIIAHUPOBATH U BBIMOIHATh XMMHYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHUH, I[BETHBIC PEAKIIUN OEITKOB) B COOTBETCTBUHU C MPABWJIAMH TEXHHKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IESIX COXPAHCHHSI CBOETO 3JI0OPOBBS W
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCS: YMEHHE HCIONIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anucu xumMudeckux (Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABIJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBJICHHUA TPHUPOIBLI, B (HOPMUPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIuH, XUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JeKale B OCHOBE IMOHMMAHUA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akToJIOrMYeCcKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JCSITEIILHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HMCIOJIb30BaTh XMMHUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUil, CUCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HeramiéHas HM3BECTb, MUTHEBAs COJA, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuThuecKasi, BOAOPOJAHAS) B COCAWHEHUSX, TUI KPUCTAUIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSpHAs, MOHHAs, META/UIMYecKas), XapakTep cpeasl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIe coeMHEeHnH (IIPOCThIe BEIECTBA — METAJLIbI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOUIYI0, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY», «IHEPrETHYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PUUIMPOBATh XMMUYECKHE DPEAKLIUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAalEHHbIE YPAaBHEHUS peaKklUi MOHHOIO OOMEHA, YyUHUThIBasl yCJIOBHS, IPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PaCTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
IpeJCTaBlIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U SKOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBWIa MOJB30BAHUS XUMUYECKON TOCYAOU U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb M BBINOJHATH XUMHUYECKHHA HKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ybTaThl XMMHUYECKOTO 3KCIepHUMEHTa B (opMe 3amuCH YPAaBHEHUIH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMYyHHKauuu, WHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIc mokasarens [1JIK, moscHATh, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMSI BEIIESCTB M XUMUICCKUX SIBIICHUM;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 4acos

HaumeHoBaHue pa3jiejioB M TeM

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IT i .
peaMeT OpraHuYecKoil XUMUU https://lesson.academy-
1.1 Teopust CTpOCHUST OPraHUICCKUX 3
. content.myschool.edu.ru/04/10
coenunenuit A. M. byrneposa
Hroro mo pazueny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — ATKAHBI 2 https://lesson.academy-
' bed YHICBOAOPOX content.myschool.edu.ru/04/10
HenpenenbHbie yriieBog0pOIbL: https://lesson.academy-
2.2 6 1
AJIKCHBI, aJIKaJUCHBI, aJIKUHBI content.myschool.edu.ru/04/10
2.3 ApOMaTHYECKHE YTIIEBOAOPOIbI 2 https://lesson.academy-
' P YHICBOAOPOA content.myschool.edu.ru/04/10
24 [IpupoaHbIe HICTOUHUKHU 3 1 https://lesson.academy-
' YIIJIEBOJIOPOJIOB U UX TepepadoTKa content.myschool.edu.ru/04/10
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
https://lesson.academy:-
3.1 C ) 3
R content.myschool.edu.ru/04/10
Anpaeruasl. KapOOHOBBIC KHCIOTHI. https://lesson.academy-
3.2 7 1
CrnoxHbIie 3(hUpbI content.myschool.edu.ru/04/10



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

3.3

VYrieBoasl 3 1

https://lesson.academy-

content.myschool.edu.ru/04/10

Htoro no pazneny 13

Pasnen 4. A3oTcoaepikaiime opraHudecKkne coeIMHeHUus

4.1

AMUHEL. AMUHOKHUCIIOTEL. benku 3

Hroro mo pazueny 3

Pa3nest S. BbicOKOMOJIEKYJISIDHBIE COCIMHECHUS

https://lesson.academy-
content.myschool.edu.ru/04/10

5.1

[Tnactmaccel. Kayayku. Bomokna 2

Hroro no pasneny 2

https://lesson.academy-
content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM POBbLIE)

Ne i/ Konrposbusie  IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atomoB. Ilepuonnueckuit
11 3aKoH U Ileproaudueckas cuctema 3 https://lesson.academy-
' XUMUYECKHX demeHToB J]. U. content.myschool.edu.ru/04/11
MenneneeBa
Crpoenue BerectBa. MHOrooOpasue https://lesson.academy-
1.2 4
BEIIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X 6 1 1
HMHACCIHE peariind content.myschool.edu.ru/04/11
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
https://lesson.academy-
2.1 M 6 1
CTaIbt content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 9 1 1
CMETAILIET content.myschool.edu.ru/04/11
CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX https://lesson.academy-
2.3 2
BEIIECTB content.myschool.edu.ru/04/11
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
https://lesson.academy-
3.1 XUMUS U )KU3HDb 4 b Y

content.myschool.edu.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Hroro no pazneny
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Ta6puensn O.C. Xumus 10 knace, yuebHuK 6a30BbIii yposeHs. M., [lpoda, 2020
2. Ta6puensn O.C. Xumus 11 knacc, yueOHuk 6a30Bblii yposens. M., Ipoda, 2020

3. Tabpuensn, O.C. ,Octpoymos, WU.I'., Beenenckas A.I'. O6miast Xumusi B TecTax,
3aavax v ynpaxHeHusx. 11 kmacc. Yue6Hoe mocooue s 001eoopa3oBaTeIbHBIX

yapexaeHuin» M.: [lpoda, 2008.

4. Ta6puensu O.C, Ocrpoymos W.I'., Pemeros I1.B. 3anaun no XMMUM U C1ocoObl MX
pemenus 10-11 kmaccel. M.: Jlpoda, 2006
METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA

1. Tabpuensn O.C., JIsicoBa I'.I"., BBenenckas A.I'.. Xumus 11 kiacc. HactonbHast KHUTa yaurtess.
M.: Ipoda, 2007

2. Tabpuensu O.C., bepéskun [1.H. KoutponbHbie U mpoBepoYHbIE pabOTHI 10 XUMUU
11 xmacc. bazossrii ypoBens . M.: JIpoda, 2009.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

https://lesson.edu.ru/lesson/



https://lesson.edu.ru/lesson/
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