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HOACHUTEJIBHASA 3AITUCKA

PaGouast mporpamma y4eObHOTO Kypca MO XUMHH «XUMUS B 33/1a4ax» Ha ypPOBHE
cpenHero ooOiiero oOpa3oBaHUs MOATOTOBIEHA HA OCHOBE CIIEAYIOIIMX HOPMATHUBHBIX
JOKYMEHTOB (peIepajIbHOTO YPOBHS U IPABOYCTAHABIMBAIOIINX JOKYMEHTOB IIKOJIBI:
» denepanbHoro 3akona «0O06 obpazoBanuu B Poccuiickoit deaeparun» ot 29.12.2012
rojga Ne 273-03 ¢ u3MeHESHUSIMHU U JIOTIOJTHCHUSIMU,
*[Ipukaza Mwuno6punayku Poccum ot 17 mas 2012 r. Ne 413 «O06 yTBepxaeHuu
dbeneparTbHOTO TOCYJIAPCTBEHHOTO O00pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIero
obpazoBanus» (3apeructpuponad 07. 06. 2012 r. N 24480);
* [Ipuka3a MunucrepcrBa npocsenieHus Poccuiickoit @enepannn ot 12.08.2022 Ne 732
«O BHeceHMM U3MEHEHHH B (eaepalibHbIi TOCYIapCTBEHHbIM 00pa3oBaTeNbHbIN
CTaHAapT CpeAaHero oOiiero oOpa3oBaHuUs, YTBEPXKICHHBIN MpUKa3oM MUHHUCTEpCTBa
obpazoBanuss W Hayku Poccmiickonir ®Depeparuu ot 17 mas 2012 1. Ne 413y
(3apeructpupoBan 12.09.2022 Ne 70034);
* [Ipukasza MununcrepcrBa npocsenienus Poccniickont @enepannn ot 18.05.2023 Ne 371
«O0 yTBepxkaeHun (denepanbHO 00pa30BATEILHOM MPOrpaMMbl CPEIHETO OOIIEro
obOpazoBanus» (3apeructpupoBan 12.07.2023 Ne 74228);
* Konnenmuu mnpenojaBanust y4yeOHOTO TmpeameTa «XUMHUS» B 00pa3oBaTEIbHBIX
OpraHu3anuUax Poccuiickon denepanuy, peanu3yommx OCHOBHBIE
0011e00pazoBaTebHbIE MPOrPAMMBbI
(yTB. pacnopstxenueM [IpaBurensctBa P® ot 03 nexadbps 2019 1. );
 Canutapssix npasui CII 2.4.3648-20 «CaHuTapHO-3IUAEMUOJIOTHYECKHE TPEOOBaHUS
K OpraHu3aiiy BOCIIUTAHUS U O0OYUYEeHUS, OT/IbIXA U O3JI0POBJICHUS IETEH U MOJIOJICIKI;
* [Ipuka3za Munuctepcra npocseuieHus PO ot 02.08.2022 Ne 653 «O0 yTBepKIeHUU
denepanbHOTO TepedHsl JIEKTPOHHBIX 00pa30BaTENbHBIX PECypCOB, IOMYIIEHHBIX K
UCIIOJB30BAHUIO TMPU pEAIU3ALNH HMMEIOIIUX TOCYJApCTBEHHYIO aAKKPEIUTALUIO
obOpazoBarensHbix mporpamm HOO, OO0, COO» (3apeructpupoBan 29.08.2022 Ne
69822).

Pabouas nmporpamma yueOHOro Kypca «XuMUs B 3a7ja4ax» BKIIIOUYACT:
- MMOSICHUTEJILHYIO 3aITUCKY,
- coJiepKaHue YYeOHOTo MpeIMETa,
- IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI POTPAMMBbI Y4E€OHOTO MPEeMeTa,
- TEMaTUYECKOE IJIAHUPOBAHMUE.

[TosicHuTenpHAsT 3amuMcKa OTpaXkaeT oOIMe IeMr W 3a7adyd W3Y4YeHUs Kypca,
XapaKTePUCTUKY TCUXOJOTHUYECKUX MPEANOCHUIOK K €ro M3yYEeHHIO HIKOJIbHUKAMU;
MECTO B CTPYKType ydeOHOro IuiaHa, a TaK)Ke IMOJXO0Jbl K OTOOpY coaep)kaHus, K
OTNPENCIICHUIO TJIAHUPYEMBIX  pPE3yJbTaTOB M K  CTPYKType TEMaTHYE€CKOTO
MJIaHUPOBAHUSI.

Conepxanue 0Oy4deHUSI DPACKpBIBAaCT COJEp)KAaTEIbHBIE JUHUU, KOTOPHIC
MpeIaraloTcs Il 00s3aTENbHOTO M3YyYEHUS B KaXIOM KJIacCe CpPeTHEH IITKOJIBI.



Conepxanne 0Oy4deHHs B KaXJIOM Kiacce 3aBepmiaercs rmnepedHem YVY][ —
[IO3HABATEJIbHBIX, KOMMYHHUKAaTUBHBIX M  PETYJSITUBHBIX, KOTOPbIE BO3MOYKHO
dbopMHpOBaTh CpeCTBAMU yueOHOTO Kypca «XHUMHUS B 33/1a4ax» ¢ Y4ETOM BO3PACTHBIX
0COOEHHOCTEH MIKOJIBLHUKOB.

[Inanupyemble  pe3ysibTaThl  BKJIIOYAIOT  JUYHOCTHBIE,  METAlpeIMETHbIC
pe3ynbTaThl 32 MEepUoJl OOYUYEeHHs, a TaKKe MPEIMETHbIE JTOCTHUKEHUS IIKOJbHHUKA 32
KB TO 00y4YEeHHs B CPEAHEH LIKOJIE.

B TemaTnuecKoM IUITAHUPOBAHUHM PACKPBIBAETCS MPOrPAaMMHOE COAECPKAHUE C
yKa3aHUEM KOJMYECTBA aKaIEMHUUECKUX YaCOB, OTBOJMMBIX HA OCBOCHUE KAXKIOM TEMBI
ydeOHOro mpeamera, yueOHoro kypca (B T.4. BHEYPOUHOM JESITEIBHOCTH), Y4€OHOTO
MOJYJSl U BO3MOKHOCTh HCIIOJNB30BAaHUS MO 3TOM TeMe€ S3JEKTPOHHBIX (IIU(POBBHIX)
00pa3oBaTeNbHBIX PECYPCOB, SBISIOMIMUXCS Y4€OHO-METOJUYECKUMH MaTepuagaMu
(MynbTUMEIUHHBIE TPOrPAMMBI, 3JIEKTPOHHbIE YUYEOHUKU U 33JaYHUKH, 3JIEKTPOHHBIE
OMOIMOTEKN, BUPTYaJIbHBIE JIA0OPATOPHUH, UTPOBBIE IPOIPAMMBbI, KOJUIEKIIUH LIU(PPOBBIX
00pa3oBaTENbHBIX PECYPCOB), UCTIOIb3YEMBIMU JIsl 00YUEHHS U BOCIIUTAHMS PA3IUYHBIX
IpynI TOJIb30BaTeNield, MPEJCTABIEHHBIMU B 3JEKTPOHHOM (UU(PPOBOM) BHUAE U
peanumsyromuMu  auaaktudeckue  Bo3moxkHoctH  MKT, copepkanme  KOTOpBIX
COOTBETCTBYET 3aKOHOJATENIbCTBY 00 0Opa3OBaHMHU, a TaK XK€ (QOpPMbI peanu3aliu
BOCIMTATEIBHOIO MOTEHILIMAA TEM, pa3/JesioB Y4eOHOro mpeamera, yueOHoro Kypea (B
T.4. BHEYPOUHOU JIEATEIBHOCTH), y4€OHOTO MOJTYJIS.

OcCHOBY MOJXOJIOB K pa3pabOTKe MPOTPaMMbl 10 XUMUM, K OMPEICICHUIO 00IIIeiH
CTpaTeruu OOy4eHMs, BOCIUTAHMUS U Pa3BUTUS OOydaIOLIUXCS CPEACTBAMHM y4eOHOTrO
Kypca nns 11 xnaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KOHUENTYaJIbHbIE MOJIOKEHUS
OI'OC COO o B3auM000OYyCIOBIEHHOCTH LIeJIEH, COEpHKaHUs, PE3yJIbTaTOB 00YUEHUS U
TpeOOBAHMIA K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJydyaeMOe BBITYCKHUKaMU 0011e00pa3oBaTebHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMON YacTbhio HMX 00pa3oBaHHOCTU. OHO CIIyXKHUT
3aBepUIAIONIMM JTAllOM pealu3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOUEBBIX LICHHOCTEH, MPUCYIIMX LEIOCTHON CUCTEME XMMUYECKOTO 00pa3oBaHusl. JTU
LIEHHOCTH KacarTCsl MO3HAHUS 3aKOHOB MPHUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOuieil KyJabTypbl YeJIOBEKa, a TaKKe SKOJIOIMYEeCKH OOOCHOBAaHHOIO OTHOUIEHMS K
CBOEMY 3JIOPOBbIO U TPUPOAHOM cpene. Peamusyercs xumuueckoe oOpa3zoBaHHE
0o0ydJaromuxcsi Ha YpOBHE CpeaHEro oOIero oOpa3oBaHHUsS CPEICTBAMU Y4e€OHOIO
npeameTa « XUMHs», COAEPKaHue U TOCTPOEHUE KOTOPOTO ONPEEIeHbI B TPOTrpaMMe o
XUMUHU C YYETOM CleUU(PUKHA HAYKHM XMUMHH, €€ 3HAYEHUs B MO3HAHUU MPHUPOIBI U B
MaTepUaJbHOW XU3HU OOLIeCTBa, a TakXke C Y4ETOM OOUIMX IeNed W MPHUHIIUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHETO 00IIero 00pa3oBaHus B
Poccuiickon @enepannm.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIpaer ocoOyl poyib B
COBPEMEHHOW IUBWIM3AIMH, B CO3JaHUM HOBOHM 0a3bl MaTepuaibHOM KyJIbTypbl. OHa
BHOCHT CBOM BKJIaJ] B (JOPMUPOBAHKE PALTMOHATIEHOTO HAYYHOTO MBILUICHUS, B CO3/JaHHE



IIEJIOCTHOTO TIPEACTABJICHHUSI 00 OKpPYXalolmeM MHUpPE KaK O E€AWMHCTBE NPHUPOABI U
YeJI0BEeKa, KOTOopoe (GopMupyeTcss B XUMHHM Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIEro MUPa, OCO3HAHHUS B3aUMOCBSI3U MEXKy CTPOEHUEM BEILIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYSl C JPYrMMH €CTECTBEHHBIMM HayKaMu, XHMHSI cCTaja
HEOTHEMJIEMOM YaCThI0 MHUPOBON KYJIBTYpbl, HEOOXOJIHWMBIM YCIOBHUEM YCIICIIHOTO
TpyJa U JKM3HU Kaxjaoro uijeHa oOmectBa. CoBpeMeHHass XUMHA Kak Hayka
co3ujaTeNbHasl, KaKk HayKa BRICOKMX TEXHOJIOTHI HalpaBjeHa Ha PElIeHUE INI00aTbHBIX
npo0ieM YCTOMYMBOTO pPa3BUTHsI YEJOBEYECTBA — CBHIPbEBOM, HSHEPIreTUYECKOMH,
MUILIEBOM, SKOJIOTUYECKON O€30MaCHOCTH U OXPaHBI 3/I0POBbSI.

B cooTBeTCTBHM C OOIIMMHU IENIIMU U MPUHITUTIAME CPETHETO 00111er0 00pa30BaHuUs
comepxkaHue Kypca 11  kiaccel OpUEHTHPOBAHO TPEUMYIIECTBEHHO Ha
OOILIEKYIbTYPHYIO MOJTOTOBKY OOYYalOIIUXCSl, HEOOXOIUMYI0 UM IS BBIPAOOTKHU
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIECIIHOTO BKIIOYEHUSI B JKU3Hb COILMYMa,
MPOJOJIKEHUS 00pa30BaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C
XHAMUEH.

CtpykTypa conepkanuss KypcoB «OOmass u  HEOpraHhyeckas XUMHs»
chopMHUpOBaHa B MPOTPaMME M0 XMMHH Ha OCHOBE CHCTEMHOTO MOJX0/1a K U3yUYECHUIO
y4eOHOr0o MaTepuaia U 00yCcIOBIE€Ha UCTOPUUYECKA 0OOCHOBAaHHBIM Pa3BUTHEM 3HAHUM
Ha OnpeAeIEHHBIX TEOPETUYECKUX YPOBHSIX.

[Tox HOBBIM YIJIOM 3peHUs B YUEOHOM Kypc€ paccMaTpUBAETCs M3YYCHHBIA Ha
ypOBHE OCHOBHOTO 00111eT0 00pa30BaHUs TEOPETUYECKUIM MaTeprai U (GaKTOJIOTHIECKUE
CBEJICHUS O BEIIECTBAX U XMUMHUUYECKOU peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO01as u
HEOpraHUYecKas XUMHUs» OOyYarolMMCs MPEJOCTaBIsACTCS BO3MOXXHOCTh OCO3HATh
3HaQYEHUE TEPUOJMUYECKOTO 3aKOHAa C OOIIETEOPETUUECKUX U METOJI0JIOTUYECKUX
MO3UIMH, TIy0)Ke MOHSITh HMCTOPUYECKOE HM3MEHEHHE (PYHKIMHA 3TOTO 3aKOHA — OT
0000111ar01I1eH 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIICH.

Enunasi cucrema 3HaHM O BaXHEUIIMX BEIIECTBaX, MX COCTaBE, CTPOECHUH,
CBOMCTBAX M TPUMEHEHHH, a TaKkKE O XHUMHUYECKUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMPOTEKaHUs JOMOJHAETCS B Kypcax 11 KimaccoB siemMeHTaMu
COJIEpKaHUS, UMEIOIINMU KYJIbTYPOJOTUUECKUN U MPUKIATHON XapakTep. JTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3U XUMHH C IPYTUMU HayKaMu, PaCKpPBIBAIOT €€
pOJib B TMO3HABATEIBHOM M MPAKTUYECKOW IEATEIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHS K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUECKUX
MPWIOKEHUN XUMHUHU, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJieMax, CBSA3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIUBATH
nH(}OpMAIUIO ¥ IPUMEHSATDH €€ JUIsl TOTIOTHEHUS 3HAHUN, PEIICHUSI HHTEIICKTYaIbHBIX
U DKCIIEpUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3a7ad. B menom coaepkaHue ydeOHOTo
Kypca  YpOBHS H3Y4YEHHS OpPHUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOyHAIOUIUXCS
MHPOBO33PEHYECKON OCHOBBI Il TOHUMaHUs (PUIOCOPCKUX UACH, TaKuX Kak:
MaTepUaIbHOE €IUHCTBO HEOPTAHMYECKOTO M OPTaHMYECKOTO MHPa, 00YCIOBICEHHOCTh
CBOMCTB BEIIECTB HUX COCTABOM M CTPOCHHUEM, MO3HABAEMOCTb MPHUPOJHBIX SIBICHUMN



MyTéM DJKCIIEPUMEHTAa W PEIICHUS MTPOTUBOPEUYMA MEXIy HOBBIMH (dakTaMu U
TEOPETUYECKUMH TPEMOCHUTKAME, OCO3HAHUE POJIA XUMHUHU B PEIICHUN IKOJIOTUIECKUX
npo0ieM, a Takke mpodieM cOepekeHHUs] SIHEPIreTUUECKUX PECYPCOB, ChIPbs, CO3AaHUS
HOBBIX TEXHOJIOTUH U MaTEPHUAJIOB.

B mutane pemenus 3ama4 BOCIUTAHMS, PA3BUTUS U COITUATM3AIUN O0YUYaAIOIIAXCS
MIPUHSTHIC TPOTPAMMOM IO XHMHH MTOIXO/IBI K OIIPEICIICHUIO COIePKAHMUS U TIOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAIbHBIX YUE€OHBIX JEUCTBHIMA,
UMEIOIUX 0a30BO€ 3HAUCHUE JIJIsl PA3JIMYHbBIX BUAOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MOMCKa, aHajii3a U 00pabOoTKH MH(POpMAITUH, HEOOXOAUMBIX JJISI IPUOOPETEHUS OIbITA
MPAKTUYECKONW M HCCIEAOBATEIILCKOW JCATEIHHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B
MMO3HAHUU XUMUH.

B npaktuke mpenojaBaHus XUMHUUM KaK Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsl, TaK U Ha YpPOBHE CpEAHEro OO0IIero oOpa3oBaHUs, NMPHU ONpeIeTICHUU
colepKaTeIbHOW  XapaKTePUCTHUKU IeJied W3ydeHWs TMpeaMeTa HaIrpaBiICHHUEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAJAWIIMOHHO TIPU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHWS, IPAKTHYCCKOMN
NESTEIPHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KyibTyphl. C
METOIMYECKON TOUKH 3PEHHS TAKOM MOAXO/ K OMPEACIICHUIO 1IeJiel N3yUYeHHS peMeTa
SIBJISICTCSI BIIOJTHE OTIPABJIaHHBIM.

CornacHo TaHHOW TOYKE 3pEHUs I'JIaBHBIMU LIEJIIMU M3ydeHus Kypca 11 xiaccsl
SBJISIFOTCSL:
dbopMHpOBaHHE CHCTEMbl XHMHUYECKMX 3HAHUWA Kak BaKHEHIIEH COCTaBJISIONIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPa, B OCHOBE KOTOPOM JIEKAT KITIOYEBBIC MOHSTHS,
dbyHIaMEHTAIbHBIE 3aKOHBI M TEOPHUH XWMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE H
MMOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,
dbopMHpoBaHrEe U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/aX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIui, HEOOXOIUMBIX JIJIST IPHOOPETCHUS YMEHUN OPUEHTUPOBATHCS B
MHUpPE BEIIECTB U XUMUYECKHX SBJICHUI, IMEIONTUX MECTO B IIPUPOJIE, B MPAKTHICCKON 1
MOBCEHEBHOM JKH3HM;
pa3BUTHE YMEHUW H CIOCOOOB JMESITENLHOCTH, CBS3aHHBIX C HAOMIOJIEHUEM U
OOBSCHEHHEM XHMHYECKOTO OSKCIEPUMEHTa, COOIOJIEHHEM TMpaBmwil 0e30MacHOro
oOpallleHUsI C BEIIECTBAMM.

Hapsinmy ¢ ateM, comeprkaTenbHas XapaKTepUCTHKA IEJCH W 3amdad U3YYCHHUS
mpeaMeTa B MPOrpaMMe MO XMMHUU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMU B CHCTEME CcpeaHero obmero ooOpazoBanus. CeromHs B
MPENO/IaBaHNM XUMUU B OOJIbIIIEH CTEMEHW OTHAETCA MPEATNOUTEHUE MPAKTUYCCKOM
KOMITOHEHTE COJIepKaHMs OOyYeHHs, OPHCHTUPOBAHHON Ha TIOJATOTOBKY BBINTYCKHHKA
00111e00pa3oBaTeIbHOM  OpraHu3alliy, BIAJCIONIEr0O HE HaOOpOM 3HaAHUU, a
(GYHKIIMOHATBHOM TPAaMOTHOCTBIO, TO €CTh CHOCO0AaMH W YMEHHSIMHU aKTHBHOTO
MOJTYYCHUS 3HAHUW W TPUMEHEHUS X B PEATbHOM KU3HU IS PEIICHUS TMPAKTUIECKUX
3azay.



B cBs3u ¢ 3THM mpH KM3y4eHHH Kypca JOMHHHUPYIOIIEE 3HAUeHHE MPHOOpETaroT
TaKue IEeNU U 337a4u, KakK:

afganTanus oOydYarouMxcsi K YCJIOBHUSIM JMHAMUYHO pa3BUBAIOIIETOCS MUpAa,
dbopMHpOBaHKE WHTEUIEKTYalIbHO PA3BUTON JIMUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSTEIIPHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HCHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

dbopmMupoBaHre Yy 00yUarOmUXCsl KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOIIUX YHUBEpPCAJIbHOE 3HAUYCHHE JUISl Pa3IUYHBIX BUJIOB JCATEIBHOCTU: PELICHUS
npoOjieM, TIOMCKa, aHaiu3a H 00paboTku wuHGOpPMAIUU, HEOOXOIUMBIX IS
NPUOOPETEHUs OMbITa JACITEIbHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHHUH
XUMHH, a TaKXke ISl OLUEHKH C TO3MIMHA SKOJIOTMYecKOd Oe30MacHOCTH Xapakrepa
BJIUSIHUS BEUIECTB U XUMMUYECKHX MPOIECCOB HA OPraHU3M 4YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
CHOCOOHOCTEN 00yYaroluXcsi: CIOCOOHOCTH CaMOCTOSATENIBbHO MPUOOpPETaTh HOBBIE
3HAaHUSA TI0 XMMHHU B COOTBETCTBUU C YXKU3HCHHBIMU IMOTPEOHOCTSIMH, HCITOJIB30BAThH
COBpPEMEHHbIE HMH(POPMAIMOHHBIC TEXHOJIOTHMHM I TOWMCKAa M aHaiu3a ydeOHOU
HAYYHO-TIOMYJISIPHON MH(OPMAIIUU XUMHUECKOTO COJIEPIKaHMUS;

dopMupoBaHrne U pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATHBHOTO M JIOTUYECKOTO
MBIIJICHHSI, HAOMIOAATeTbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXONUMBbI, B YACTHOCTH, NPHU IUIAHUPOBAHUM ¢ TPOBEJCHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIHMTaHHE y  oOydamomuxcs  yOeKIEHHOCTH B T'yMaHMCTUYECKOM
HANPaBIIEHHOCTH XUMHUH, €€ BaXHOH pONMM B PEHICHUH TJI00ANbHBIX MPoOJIeM
paIMoOHAIBHOTO TMPUPOAOIIOIB30BAHNS, TOMOJHEHUS SHEPTETHUECKUX PECypcoB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTH OEepexHOro
OTHOIIEHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakXe NPUOOpPETEHHs! OIbITa
WCITOJIH30BAHUS TTOJTYICHHBIX 3HAHUN JJI IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIIHSIX,
CBSI3aHHBIX C XUMHUYECKUMU SBJICHUSIMH.

OO6m1ee yuciao 9acoB, OTBEAEHHBIX I yaeOHOTO Kypca xumun B 11 kimacce — 34
yaca (1 gac B Henemio).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKH dneMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHUTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachlpe/esieHusl 3JEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[lepronuueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEpUOINYECKOrO 3akoHa M llepmonndeckoil cucTteMbl
xuMuueckux anemMeHToB J[. M. MeHnmeneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOKHBIX BEIIECTB IO TpyIIaM M MEepHUOIaM.
3Ha4YeHHE [TEPUOIUYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsA3b. BuUABl XUMHUYECKOH CBS3H
(KOBaJIeHTHasi HEMOJIsIpHAas M MOJSpHas, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
aKuenTopHelil). Bopoponnas cBsi3b. BaneHTHOCTh. DIEKTpOOTPULIATENBHOCTD.
Crenenb okuciieHrsA. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonsiTe o0 nucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 101 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Krnaccudukammss  XMMHUYECKHX — peakiuid B
HEOPraHWYECKON M OPraHWYeCKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPAILLEHUSI SHEPTUU MTPU XUMHUYECKUX PEaKLIUSIX.

CKOpOCTh peakiiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMHUYECKOe paBHOBecue. @PakKTOpbl, BIMSAIOIIKAE HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconuanus. CyibHBIC U caa0blie 2JIeKTpoiauThl. Cpena
BOJHBIX PaCTBOPOB BEIIECTB: KUCJAsA, HEUTpaIbHas, IIEJITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUN:
neMoHcTpanus tabau «Ileproauyeckas cucteMa XuMHUYeCKuX 3yeMmeHToB [, .



MenpeneeBay, U3ydyeHHE MOJENCH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OTHMCAaHWE AEMOHCTPAIMOHHBIX H JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C IOMOIIBbIO YHUBEPCAILHOTO UHIUKATOPA, PEAKIIUU HOHHOTO 0OMEHA), TPOBE/ICHHE
MpaKTUYECKON paboThl « BiusiHUE pa3nuuHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkIum.

Pacuérnslie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C KCIIOJIB30BAHUEM MOHITHUS «MACCOBast JOJIS
BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramner.  Ilonoxxkenne HemeraiuioB B llepuomnueckor  cucreme
xummudeckux snemeHToB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
®du3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (Ha MpuUMepe
KHCJIOpo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)XKHEWUIIMX HEMETAUIOB (rajoreHOB, CEPbI, a30Ta,
dbochopa, yriepoga U KpPEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPIKAIIUX KUCIIOT, BOJOPOJAHBIX COCTUHEHUN).

[IpuMeHEHNE BaKHENIIINX HEMETAIVIOB I X COEJIMHEHUH.

Meramnel. Ilonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme usnyeckue cBoicTBa MetauioB. CIUiaBbl METaJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XHWMUYECKHE CBOMCTBA BAXKHEWIIMX METAJUIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
U3yYeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
AKCIEPUMEHTANIbHBIX 3a/a4, HAOJNIOJIEHWEe M OINHCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YEe, KAUECTBEHHBIE PEAKIIMN Ha KATUOHBI METAJUIOB).

PacuérHble 3anaumn.

PacuéTtel macchl BemiecTBa WM 0ObEMA ra3oB MO WM3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOUIMX B PEAKIMU BELIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
13 BEUIECTB UMEET MIPUMECH.

XuMHus ¥ KM3Hb



Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUIECKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUUMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YemoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAKHEWIINE CTPOUTEIIbHbBIE
MaTepualibl, KOHCTPYKIIMOHHBIE MaTEpHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJs 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE WU MUHEPAIbHbBIC
yao0peHus.

XumMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npernapaToB, IpaBuiia 6€30MacHOT0 UCIIOIb30BAHUS MTPEMapaTOB OBITOBOM XUMUH B
MTOBCEHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeAMETHBIX CBA3CH MpU  HU3YYECHUH OOmEed
HEOpPraHU4eCKoW XuMuH B 11 Kjacce OCylIeCTBISIETCA YEPE3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHSATUM, SBISIOUIUXCS
CUCTEMHBIMU JIJIs1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAy4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KilacCUpUKALMs, TEePUOAUYHOCTh, HAOIIOICHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusznka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKHUI YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcCHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHoJIOrus: XUMUYEecKasi MPOMBIIUIEHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
MPOMBINICHHOCTh,  (hapMarieBTUUeCKass  MPOMBIILICHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCSL TPOrpaMM CpellHero oOmero o0pa3oBaHus (JMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpPaBWIAMH  TOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaromuxcsl Mo peaanu3aiuu OpPUHATHIX B OOIIECTBE IIEHHOCTEN, B TOM YHUCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YJaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax U MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
IIPOEKTOB, PEIIEHUH YYEOHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTUBOB B IIOJIYYEHHH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMAIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NTOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJAEHUE U TMOCTYIIKM CBOMX TOBApHUIIEH C
ITO3UIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHME NOCIEACTBUU IJTHUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXWYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHieCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NIOHMMAHUS LEHHOCTH NPaBWJl HWHIWBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsX, YIPOKAIOIINUX 3J0POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPYECKOW W  JPYruX BHAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUU NPAKTUYECKUX 3a]ad
COLIMAJIBHOM HaIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YUCJIE HA OCHOBE NTPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBAXKEHHUS K TPYAY, JIOIAM TPyAa U Pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOU CPELBI;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMH IS
pELIEHHs BOIIPOCOB PALlMOHAIIBHOTO IIPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpele, YMEHHsS] IPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJOTUYECKUE
ITOCJIEACTBUA NPEANPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALATh UX;

HaJIMYusl Pa3BUTOIO 3KOJIOrMYECKOI0 MBILIICHUS, S9KOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIIBHOCTH DKOJIOTUYECKON HaIIPaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEIIbHOW, KOMMYHHMKATHBHOM M COLHMAIBHOU
IPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJOTUU
xemodoOuu;

7) IEHHOCTH HAYYHOI'0 MO3HAHMA:

C()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON IPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poJid B
(GOpMHUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHUs 00 OKpYy)KarolleM MHUpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
LBWIN3ALMK: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUNU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOU, NMUIIEBOU U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCIICLTHOTO TPYZAa U 3KOJIOTUYECKH KOM(POPTHOM JKMU3HU KaXKAO0T0 UjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C LEJbIO MOYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIb30BaTh XWMUYECKUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HUIO HOBBIX 3HAHUH N0 XHMHUU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cdepax mpodeccuoHanbHOMI
JESITEBHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUMMblE IS (QOPMUpPOBAHUS  MHPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
IEJOCTHOCTh HAyYHOM KapTHMHBI MHpa M CHEUNUPUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (paKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCalbHble Y4eOHbIC NEeWCTBUs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMHN 00yYarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MertanpeaMeTHbIEe Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAIbHBIMH Y4eOHBIMU NMO3HABATeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABJICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHWN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmysa, ypaBHEHHE XUMUUECKON peakiuu
— TPU PEIICHUU Y4YEOHBIX TMO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
U3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUs MPAKTHYECKUX 3aa4, IPUMEHEHUIO PA3TMYHbIX METO/I0B
MO3HAHUS.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHpOpMaNKK, HEOOXOMUMOW [JI1 BBIOJHEHHS yYeOHBIX 3amad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCII0JIb30BaTh HAYYHBIH SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHpopMaIue: MPUMEHITh MEXIpeIMeTHbIe ((PU3nYecKue U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBITIOJIHEHUM YYEOHBIX U HCCJIEIOBATENbCKUX 3ajad, BbIOMpaTh Hambojee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,



B (OPMHUPOBAHWUU MBIIIUICHUSI W KYJIbTYphl JHYHOCTH, €€ (YHKIIMOHATBEHON
IPAMOTHOCTH, HEOOXOIMMOM Ui PELIEHUS] MPAKTUYECKHUX 3a/1ad U IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKUN JJIEMEHT, aToM, DJEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS], ©30MEPBL, TOMOJIOTHYECKHM PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUS); TEOPUHM M 3aKOHBI (TEOpUS CTPOEHUS
oprannueckux BemiectB A. M. ByTtiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0€30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUN BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHSTHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMysT OpraHMYECKHMX BEIIECTB W YpaBHEHUHW XUMHUYECKUX PEAKIUH,
M3TrOTaBIIMBAaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB JI1 WILIIOCTPAIUU HUX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcojAepiKaline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs), [aBaTb KM Ha3BaHUSA II0
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMNWIEH, alleTUJIEH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHos, (hopMalbIeTu, aleTaablIerul, MypaBbuHas
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIUYHBIX TMPEACTABUTENCH Pa3IMYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTu0yTaaueH-1,3, 0eH305, METaHOJI, 3TAHOJ, STUIICHTJIUKOIb, TIIUIEPUH, PEHOI,
alleTanbIeTU, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJIFOK03a, KpaxmaJl, eJITi0103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsl (HE(DTh, MPUPOJHBIN ra3, yroJib), CIIOCOOBI UX MEPEPa0OTKH U MPAKTHIECKOE
IPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJIHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHne, U3MEPEHHUE, HIKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATUS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsiX, CBSA3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUIIA TOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabopaTOpHBIM OOOpYJOBaHUEM, a TaKXe MpaBuia OOpaiieHus ¢
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH TUTAHWPOBATH U BBHITIOJHATh XUMHYECKHMA
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U U3YYECHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKITUU OPTAaHUUECKUX BEIIECTB,
JeHaTypanus 0CIKOB MPU HArPEBaHWH, IBETHBIC PEAKIIMHA OCJTKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyAOBaHUEM, MPEACTABIATh PE3YJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3aluCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT u npyrux);

cOPMHPOBAHHOCT, ~ YMEHHMM  COONIIOMAaTh  TpaBUjia  JKOJOTUUYECKH
1€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEJIAX
COXpaHEHHUsI CBOETO 3JI0POBBbS M OKPYKAIOIICH MPUPOTHON Cpebl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MblI ONPEACIEHHBIX OPraHHUYECKHUX
BellleCTB, MoHuMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XUMUSD OTPaKaroT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUUECKUX 3a/lady U IKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeEIe;

BJIAJICHUEC  CHUCTEMOM  XHMMHWYECKUX  3HAaHMH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArAONINE MOHATUSA (XUMUYECKHH 3JEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PeIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAs]  JAUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON auccoluannu, nepuonnuecknii 3akon JI. M. Menneneesa,
3aKOH COXpaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpAICHUs] SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XHMUH,
MUPOBO33PEHYECKUE 3HAHUS, JIEKallMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

chOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHABJIMBAaTh WX B3aUMOCBSI3b, HUCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOH30BATh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHEHHM XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelleCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramcHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBSI3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
WOHHAs!, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM yCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO HX COCTaBy K OMNpEeAeNEHHOMY Kiaccy/Tpyrie
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCUAbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTeMbl
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATh 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COEJUHEHUM MO MepuojaM u
rpynmam [lepuoandeckoit cucTemel XuMudeckux 35eMeHToB /1. 1. Meneneena;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
ahdekTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peakiliy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YPAaBHEHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIMii HOHHOTO 0OMEHa, yUUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBIM COCTaB pPAa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh ~YMEHHMHM  PACKpPbIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHUYECKUE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHUS C HUCIOJIB30BAHUEM
MOHATHUS «MacCOBas J0JIs BEIIECTBA B pACTBOPE», 00 BEMHBIX OTHOIIEHHI ra30B IpU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEakLUu
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAod M JabOpaTopHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia OOpallleHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB € IOMOILBK  YHUBEPCAIBHOIO
WHUKATOpPA, BIMSHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIluu,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMu Ha CcyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEHIECTBAMHU U JIA0OPAaTOPHBIM 000PYI0BAHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUil U (POPMYIMPOBATH BHIBOJBI HA OCHOBE 3THX
PE3YJIBTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXpaHEHHUs] CBOETrO 3JI0POBbSl M OKPYKAIOLIEH MPUPOIHON Cpelbl, OCO3HABAThH
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEAOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00ydarouuxcst ¢ OTPaHUYEHHBIMM BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4alOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue — ) ®opMbl peaiu3zannu
uu@poBbIe
Nen/m | pa3nmesioB u Tem Konrpoabusie  IIpakTuueckue P BOCIIUTATEJILHOI0 MOTEHIIHAJIA
Bceero oOpa3oBaTe/ibHbIE
MporpamMmmbl padoThbI padoTbI pasaesia/TemMmbl
pecypchl
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
* BKJIFOUCHHE B YPOK UTPOBBIX
IpOLEAYp ISl TOAIePKaHUS
MOTHBAIIMH 00YYAIOIIUXCS K
Crpoenue N
MOJTyYEHUIO 3HAHUH; * IPUMEHEHHE
aTOMOB. o
. Ha YPOKE UHTEPAKTUBHBIX (HopM
Ilepuonnueckuii yp p p
paboThI ¢ O0YHAOIITUMUCS:
3aKOH U PO
UHTEIJICKTYaTbHBIX UT
1.1 IMepuomuueckas 3 4 P
https://resh.edu.ru/ CTUMYJIMPYIOLIUX T03HABATEIbHYIO
cucreMa
MOTHUBAIIMIO O0OYYAIOIINXCS;
XUMHYECKHX a6
pPUMEHEHHE TPYIIOBON paboThl WK
snemenToB /I. W. P 5 Py P
a0oTHI B Mapax, KOTOpbIE y4aT
MenneneeBa p pax, p qu
oOyuaromuxcst KOMaHTHOU padoTe u
B3aMMOJCHCTBHIO C IPYTHUMH
oOyJaronuMucs
* IPUMEHEHHE Ha yPOKe
WHTEPAKTUBHBIX (JOPM pabOTHI ¢
Crpoenue P Gop p
00y4aroIuMuUCs:
BEILIECTBA. PoII
1.2 4 MHTEJUIEKTYaJIbHBIX UTP,
Mmuoroo6pasue https://resh.edu.ru/
CTUMYJTHPYIOIINX TTO3HABATEIIbH
BEIIICCTB YApYIo yio

MOTHUBAIIMIO O0YJArOIINXCS;
MIPUMEHEHHE TPYIIIOBON PabOThI HIIH



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

paboThI B mapax, KOTOPbIE y4ar
o0ydJaronuxcsi KOMaHIHOUW paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU
00yJarouMucs; * Mooy KIeHNE
oOydJaronuxcsi CoOII01aTh Ha YPOKE
OOIIETIPUHATHIE HOPMBI TIOBEICHUS,
MpaBuiIa OOLICHHUS CO CTAPIIUMHU
(megarornuyeckuMu pabOTHUKAMU) U
CBepCcTHHUKaMHU (0Oydaromumucs),
MIPUHIIMITB YIeOHOH TUCITUTUTHHBI |
camMoOpraHu3aluu

1.3

XUMHYECKUE
peakuuu

POIII
https://resh.edu.ru/

* 100YyX/1eHrnEe 00yUaroLuXCst
co0iroaaTh Ha ypoke
OOIICTIPUHATHIE HOPMBI TIOBEICHUS,
MpaBuiIa OOIICHHUS CO CTAPIIUMHU
(meparorndeckuMu pabOTHUKAMH) U
CBepcTHUKaMH (00ydaromuMucs),
MPUHIIMIBI Y4eOHON TUCIUTUTUHBI U
CaMOOpTaHU3aI1H; * TIPUBJICYCHHE
BHUMaHHS 00yUJaIOMIUXCSI K
[IEHHOCTHOMY aCIIeKTY H3y4aeMBbIX
Ha ypOKax sSIBJICHUH, HCIIOJIb30BaHHE
BOCIIUTATEIFHBIX BOZMOYKHOCTEH
coJiepKaHus pasjiena yepes noadop
COOTBETCTBYIOLINX YIPAKHEHUH; *
BKJIFOYEHHE B YPOK UTPOBBIX
IpoIelyp, KOTOPbIE ITOMOTAI0T
MOJIIeP>KaTh MOTHBAIIHIO
00y4aromuxcs K MoJIy4YeHHI0
3HaHUH, HATAXXUBAHUIO TTO3UTHBHBIX



https://resh.edu.ru/

MEXJIMYHOCTHBIX OTHOIIICHU! B
KJIacce, IIOMOTAl0T YCTaHOBJICHUIO
no00poskenaTeaIpHoi aTMoc(epsl BO
BpEMs ypoKa

Hroro no pazneny
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Pa3znen 2. Heopranuueckasi xumus

2.1

Meranibl

POIII
https://resh.edu.ru/

* BKJIFOUCHHE B YPOK UTPOBBIX
MIPOLICYP IS TIOICPKAHIS
MOTHBAIIUU 00YYAIOIIHXCS K
MOJTYYCHUIO 3HAHUH; * IPUMCHECHUE
Ha YPOKE HHTEPAKTHBHBIX (hOpM
paboThI ¢ 00yUYAIOIUMUCS:
WHTEIUICKTYaJIbHBIX U,
CTUMYJTHPYIOIINX TTO3HABATCIILHYIO
MOTHBAIIMIO O0YJaAIOIITUXCS;
MIPUMEHECHHE TPYIIIOBON paOOThI HITH
paboTHI B apax, KOTOpbIE y4aT
oOyuaromuxcsi KOMaHTHOU padoTe u
B3aMMOJICHCTBHIO C IPYTHUMH
o0yJarmuMucs

2.2

Hewmetamsl

POII
https://resh.edu.ru/

* IPUMEHEHHE IPYNIOBON pabOThI
Wi paboTHI B Mapax, KOTOPbIE ydar
oOyuaromuxcst KOMaHTHOU padoTe u
B3aMMOJICHCTBHIO C IPYTUMH
00y4aroIUMUCS; * MOO0YXKICHUE
oOyuaronuxcsi co0I01aTh Ha YpOKe
O6HIGHpI/IH${TI)Ie HOpMLI IIOBCACHMNA,
npaBuiia OOIIEHUS CO CTAPIIUMU



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

(megarornueckuMu pabOTHUKAMU) U
CBEPCTHUKAMH (00yUYarOIIUMHKCS),
MPUHIIMITBI Y4eOHOM TUCIUIUIMHBI U
camMOOpraHu3allvy; * MPUBJICUYCHUE
BHUMAaHUs 00y4arolmxcs K
LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha ypoKax sIBJIEHUH, UCII0JIb30BAHNE
BOCIIUTATEIbHBIX BO3MOKHOCTEN
COJZIep KaHus pasJiena uepes moaoop
COOTBETCTBYIOIIMX YIPAKHEHUM;
BKJIFOUEHUE B YPOK UTPOBBIX
MpoLEayp, KOTOPbIE TOMOTAIOT
MO/JIeP’KaTh MOTHUBALIMIO
00y4aromuxcs K MOJy4YeHHIO
3HAHUN, HAJIAXKUBAHUIO TO3UTHUBHBIX
MEXJINYHOCTHBIX OTHOIIEHUH B
KJIacce, IOMOTaloT YCTaHOBJICHUIO
no0OpoxenarenbHON aTMochepsl BO
BpEMsI YPOKa;

2.3

CBs13b
HEOPTaHUYECKUX
U OPTaHUYECKUX
BEILIECTB

POII
https://resh.edu.ru/

* MOOYKJIeHHE 00yUaIOIUXCs
co0iroaaTh Ha ypoke
OOMICTIPUHATHIC HOPMBI IOBEICHHSI,
npaBuiia OOIIEHUS CO CTAPIIUMU
(memaroruyeckuMu pabOTHUKAMU) U
CBepcTHUKaMH (00ydarommuMucs),
MIPUHIIMITBI YIeOHOM TUCIUTUTMHBI |
caMOOpraHu3alliy; * MPUBICUYCHUE
BHUMAaHUS 00YJarOIINXCS K
IIEHHOCTHOMY aCIeKTy H3y4aeMbIX
Ha ypoKax sIBJICHUH, HCITOJIb30BAHUE



https://resh.edu.ru/

BOCIIUTATEIBHBIX BOZMOXKHOCTEH
COJIep KaHUs pasJiesia yepe3 moaoop
COOTBETCTBYIOLINX YIPAKHCHHIA; *
BKJIIOYCHHUE B YPOK HTPOBBIX
poIeIyp, KOTOPBIC TIOMOTAIOT
MOJACP>KaTh MOTHBALIHIO
00y4aromuxcst K MOJy4eHHIO
3HAHWUN, HAJTAXKUBAHUIO TTO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIICHUH B
KJ1acce, IIOMOTal0T YCTaHOBIICHUIO
n00poskenaTeapHoi aTMochepsl BO
BpEMs ypoKa

Hroro no pazneny

Pa3pen 3. Xumus 1 ;Ku3HbL
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3.1 XUMUSA 1 KU3HDb

POIII
https://resh.edu.ru/

* MOOYKJIEHHE 00YyUaIoIUXCs
co0iroaaTh Ha ypoke
OOMICTIPUHATHIC HOPMBI IOBEICHHSI,
MpaBmia OOIIEHHS CO CTAPIIMMHU
(memaroruyeckuMu pabOTHUKAMU) U
cBepcTHUKaMH (00ydaromuMucs),
MPUHIIMIBI Y4eOHOM TUCIUTUTMHBI |
CaMOOpPTaHU3AINH; * TIPUBJICUCHHE
BHUMAaHUS 00YJarOIINUXCS K
[IEHHOCTHOMY aCIIeKTY H3y9aeMbIX
Ha ypOKax sSIBJICHHUH, HCIIOIb30BaHHE
BOCIHUTATEIbHBIX BO3MOKHOCTEH
coJIep KaHus pasjiena uepes noadop
COOTBETCTBYIOIIUX YIPAKHEHUH;
BKJIFOUYEHHE B YPOK UTPOBBIX



https://resh.edu.ru/

Mpo1eayp, KOTOPbIE TOMOTAI0T
MO/I/Iep’KaTh MOTHUBALIMIO
00y4aromuxcs K MOJIy4YeHUIO
3HAHUN, HAJIAXKUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIICHU! B
KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
J00posKeNnaTeIbHOM aTMoc(hephbl BO
BpeMs ypoka

Utoro no pazneny 4
OBIIEE KOJIMYECTBO
YACOB I1O 34

[TPOT'PAMME



IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosnn4yectBo yacos
Ne i/m Tema ypoka B Konrpoabnbsie IIpakTHyeckue
cero padoThbI padoThI
1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(UTYpAIHsi aTOMOB 1
5 ITepuoanueckuii 3akoH u Ilepnoanueckas cucTeMa XUMHUYECKUX DJIEMEHTOB 1
1. . MenneneeBa, X CBSI3b C COBPEMEHHOU TEOPUEN CTPOCHMS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U X
3 COEIMHEHUH 110 TPYIIIaM U IIepuoaM. 3Ha4YEHHUE NIEPUOJIUIECKOrO 3aKOHA U 1
CUCTEMbI XUMHUECKUX 21eMeHTOB J[.M1. MenneneeBa B pa3BUTUHM HayKu
4 CrpoeHue BeniecTBa. XUMUYECKasi CBSI3b, €€ BUAbl; MEXaHU3Mbl 00pa30BaHUs 1
KOBAJICHTHOM CBA3U. BopopoaHas CBA3b
5 Bxonnas pabora 1 1
6 [TonsiTne o nucnepcHbIX cuctemMax. VICTUHHBIE M KOJUIOUHBIE PACTBOPHI. 1
MaccoBast 10J1s1 BELIECTBA B paCTBOPE
7 Krnaccugukanus n HoMeHKIIaTypa HEOPraHUYECKUX COeIMHEHUH. 1
['eneTnueckas cBsA3b HEOPraHMYECKHUX BEIIECTB, PA3IMUHBIX KJIACCOB
Knaccugukaius XuMHUecKuX peakluii B HEOpraHWYeCKOH U OpraHn4ecKoi
8 XUMHH. 3aKOH COXPAaHEHHS MACChl BEIIECTB; 3aKOH COXPaHEHMS U 1
IIPEBPALICHNS] DHEPTUN IPU XUMHYECKHUX PEAKIHIX
9 CxopocTts peakiiuu. OOpaTuMbIe peakiini. XUMHIECKOE PAaBHOBECHE 1
10 [TpakTrueckas padorta Ne 1. «BnusiHre pa3ianuHbIX (aKTOpOB HA CKOPOCTh 1 1
XUMHYECKON peaKInm»
OnexTpoauTHueckas aucconuanus. IloHaTue o BOTopogHOM MoKa3arene
11 (pH) pactBopa. Peakumu nonHoro ooMeHa. [ 'uponn3 opraHM4ecKux u 1

HCOPTaHUYCCKUX BCIICCTB




OKHCITUTENIEHO-BOCCTAHOBHUTEIbHBIC peakiuu. [ToHsTHE 00 dIeKTpom3e

12 pacIuIaBoB ¥ pacTBOPOB COJICH L

13 TeopeTnyeckrue OCHOBbI XUMHUHU 1
Mertamibl, ux nonoxxenue B [lepuoandeckoil cucTeMe XUMHUECKUX

14 anemenToB J[. . MenaeneeBa u ocooeHHOCTH cTpoeHUs1 aToMoB. O0mue 1
(bu3HYEeCcKre CBOMCTBAa METAJLIIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMHUYECKUH Psil HAIIPSYKEHUI METAIIOB 1

16 XHUMHUYECKUE CBONCTBA BAKHEUIIINX METAILIOB (HATPUM, KAJIUHA, KAJIbIIHH, 1
MarHui, aJIIOMUHUN) U UX COSAMHEHUN

17 XHUMHYECKUE CBOMCTBA XpOMa, MEAN M MX COSAMHEHUIN

18 XHUMHUYECKHE CBOICTBA IIUHKA, JKEJIe3a U MX COCTUHCHUIM

19 [TpakTrueckas padora Ne 2. "Pemenne s3KCepUMEHTAIBHBIX 337124 110 TEME 1
«Metamis»"

20 Hewmerannsl, ux nonoxxenue B [lepuoandeckoi cucreme XuMHYECKUX 1
aneMenToB Jl. V1. MenzeneeBa 1 0COOEHHOCTU CTPOEHUSI aTOMOB

21 du3nyecKkue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOIHSI HEMETAIIOB (Ha IpUMepe 1
KHCIIOpO/Jia, cepbl, hocdopa u yriaeposa)

22 XHUMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhl U UX COETMHEHUI 1

23 XUMHYECKHE CBOMCTBA a30Ta, pocodpa 1 X COCTUHEHUN 1

24 XUMHYECKUE CBOMCTBA yIIepo/ia, KPEMHHUS U UX COCTMHEHUI 1

25 [IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX COCIMHEHUN 1
O0o00mIeHrEe U CHCTEMAaTH3alKs 3HaHUH 110 TeMe «HemeTambiy.

26 Brruucnenust no ypaBHEHUSIM XUMHUECKUX PEAKIMI U TEPMOXUMHUYECKUE 1
pacdEThl

97 [Ipaktudeckas padora Ne 3. «PenieHne sKCriepUMEHTaIbHBIX 33/1a4 110 TEME 1
"HemeTamnr"»

28 «Metamel» U «HeMmeramib» 1




Heopr AHUYCCKHUC U OPraHUYCCKUC KUCIOTHI. HeOpI‘aHI/I‘-IeCKI/IC n

29 OpraHUYeCKHUe OCHOBAHUS 1

30 AmMoTepHbIe HEOPraHUYECKHE U OPTraHNYECKHEe COeTMHEHUs. | eHeTrnueckas 1
CBSI3b HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB
Ponb xumum B 00ecriedeHuN IKOJIOTHIECKOM, SHEPTeTHUYESCKOM U IMUIIEBOM

31 0€30MacHOCTH, Pa3BUTUH MEIUIIMHBI. YPOK B paMKax 1
npoOpUEHTATUOHHOTO MUHIMYMa.

39 [IpencraBienust 06 0OLIMX HAYUYHBIX IPUHIIUIIAX IPOMBIIIEHHOTO 1
MOJTyYEHUs] BAXKHEHUIIINX BEIIECTB

33 UenoBek B MUPE BEIIECTB M MATEPHAIIOB 1

34 [Tpomexyrounas arrectauus. KontponbHas padoTa 3a kypc 11kmacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YUYEBHO-METOJINYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
- Xumus. 11 knacce: y4e0. nis 0061meo0pa3oBaT. opraHu3aiuii: 06a30Bblii
ypoBenb/ O.C. I'abpuensan, U.I'. Octpoymos, C. A. Cnaakos.- 2-e uza.- M.:
[Ipoceemienue.

METOINUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://edsoo.ru/ - Enunoe comepskanue o0pa3oBaHuUs

https://fgosreestr.ru/ - Peectp nprMepHBIX OCHOBHBIX 00111€00pa30BaTe/IbHBIX
porpaMm

https://fipi.ru - ®UITU

https://media.prosv.ru/ - m3garensctBo "[IpocBemenue", OeCIIaTHBII TOCTYII
K DJICKTPOHHBIM BEPCHSIM y4eOHO-METOIUUECKUX KOMIUIEKCOB, BXOSIINX B
denepanbHbIM IEPEUECHD

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http://window.edu.ru — Poccwuiickuii 001ieo0pa3zoBaTeIbHbII MOpTaT
https://resh.edu.ru — «Poccwuiickast 371eKTpOHHAS IIIKOJIa»
https://www.yaklass.ru - «SIKmacc»

https://education.yandex.ru/home - «Iuaekc.YueOHUK»

https://uchi.ru/ - «Yuu.py»
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