n
BbinnuknH Anekcanap s
Hukonaesny Hi

MynununagbHOe 010 PKeTHOE 00111e00pa30BaTEIbHOC YUPEKICHUES
«Illentp obpazoBaHus cena AMIyIMBI»

OJOEBEPEHA COIJIACOBAHA
Ha zacegaHaH MO 2AMECTHTEIEM
VHHTETeH eCTeCTECHHO- - ;,unpeﬁlfgmpa mo VP
HAVIHOrO LHEIA IPOTOKOI T LA 4T H. Ennceesa
or 19.08.2024 r. Mo 1 or21.08.2024 r.
PABOYAS ITIPOT'PAMMA
o XuMHumn

s 11 kxacea
Ha 2024 - 2025 y4yeOHblii roa

KoanuecTBo yacoB: 1 yac B Heaemo, 34 yaca B roj

CocraBureasb: [ledexora b.b., yanrens xumun

Amrysma



HOACHUTEJBbHAA 3ATINCKA

[IporpaMMa no xumMuM 1aéT MpeacTaBIeHUE O LEAX, 00Iel cTpareruu o0yueHus, BOCIIUTAaHUS U
pa3BUTHs 00YYaIOLIUXCS CPEACTBAMU y4EOHOTO MpeaMeTa, YCTaHABIMBAET 005A3aTeNIbHOE MPEeIMETHOE
coJiep>KaHue, IPeyCMaTpUBAET paclpeeieHUe ero Mo KiaccaM U CTPYKTypUPOBAaHME IO paszesiam U
TeMaM I@POrpaMMbl II0 XHUMHUH, OIPENEISET KOJWYECTBEHHBIE M KAUECTBEHHBIE XaPAaKTEPUCTHKHU
COJIEp’KaHUsl, PEKOMEHYEMYIO MOCIEA0BATEIbHOCTh M3YUYEHUS XUMHUHU C YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOTo IMpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yuarommxcs,
oTpezesisieT BO3MOXKHOCTH MpeIMeTa JUIsl peain3alii TpeOOBaHUN K pe3yJbTaTaM OCBOECHHS OCHOBHOM
00pa3oBaTeNIbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO O0ILEro o0pa3oBaHMs, a Takke TpeOOBaHMUU K
pe3yapraTaM 0OYy4YeHHs XMMHUM HAa ypOBHE IeJIed H3y4deHHs MpelMeTa M OCHOBHBIX BUIOB y4eOHO-
MI03HABATEIBHOM JIEATETLHOCTH 00yUaIOIIErocs 0 OCBOCHUIO y4eOHOTO COJIepKaHMS.

[IporpaMMa mo XMMHUM Ha ypOBHE cpeaHero oOmiero obpa3zoBaHusi pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOoBaHUM K pe3yibTaTaM OCBOEHHs (efepaibHON 00pa3oBaTeIbHON MPOrpamMMbl CPEAHETO OOIIETo
obpazoBanus (POII COO), mpencraBieHHbIX B DepepaibHOM TOCYIAapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, ¢ yu€rom Konmenmum mpenomaBaHusi ydeOHOro mpeaMera «XHUMHS» B
o0pa3oBaTesbHBIX opranuzanusx Poccuiickoit @enepaniuy, peanu3yomux OCHOBHbIE 00pa3oBaTeIbHbIC
MPOTrPaMMBbI, U OCHOBHBIX MOJI0KeHUN «CTpaTteruu pa3BuTusa BocnuTanus B Pocculickoit denepannn Ha
nepuog 1o 2025 rona» (Pacniopsixenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMuueckoe 00pa3oBaHWE, TOJydyaeMOe BBIMMYCKHUKAMH 00IIe00pa30BaTebHON OpraHu3alliu,
SBIISICTCSI HEOTHEMJIEMOM YacTbio HUX 0Opa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIUM STAroM
peanu3aluyi Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX LIETOCTHON
CHUCTeME XHMMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTHM KAacaloTCsl TO3HAHUS 3aKOHOB TPHPOJIBI,
(bopMHpPOBaHUS MUPOBO33pEHHS U OOIIEH KYIbTyphl YEJIOBEKA, a TAK)KE SKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOLICHHUS K CBOEMY 3JI0pOBBIO M MPHPOAHON cpene. Peammsyercs Xumudeckoe oOpa3oBaHHE
o0yyaroImuxcs Ha ypOBHE CpeJHEro oOuiero oopa3oBaHus CpelicTBaMM y4eOHOro MpeaMeTa «XUuMus»,
COJIepKaHKE U MMOCTPOECHUE KOTOPOTO OINPEIEICHBI B IPOrpaMMe IO XUMUH € YUETOM cenu(uKu HayKu
XUMUH, €€ 3HaYeHUs B MO3HAHUU MPHUPOJBl U B MAaTEpUAIbHON JKU3HU OOLIECTBA, a TAKXKE C y4ETOM
O0IIMX 1€l W MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OOIIEro
oOpasoBanus B Poccuiickori Deaeparuu.

XuUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIpaeT OCOO0Yyl0 poOjb B COBPEMEHHOMH
LIUBWIN3ALUK, B CO3JaHUM HOBOW 0a3zpl MaTepHadbHOM KynbTypbl. OHa BHOCUT CBOW BKJIaJ B
(dbopMHpOBaHKE PAMOHATBHOTO HAYYHOT'O MBIIUICHHS, B CO3JIaHHE LEJIOCTHOTO MPEJICTABICHHUS 00
OKpY’KaloIlleM MUpPE KaK O €MHCTBE MIPUPOJIBI U UeIOBEKa, KOTOpoe (POPMUPYETCs B XUMUU Ha OCHOBE
IIOHMMAHHUS BEIIECTBEHHOI'O COCTaBa OKPY>KaOILEr0 MUPa, OCO3HAHUS B3aUMOCBA3H MEXy CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHUSL.

TecHo B3auMOAEMCTBYS C IPYIrMMM €CTECTBEHHBIMH HayKaMM, XMMHMs CTajda HEOThEMIIEMOMN
YacThI0O MUPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO TpyJa M >KM3HM KaKAOro wieHa
obmectBa. CoBpeMeHHass XUMHS KaK HayKa CO3HMJAaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTHH
HampaBjeHa Ha pelIeHHe I00aJbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHS UEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIEBO, SKOJIOrMUYECKON 0€30MMacHOCTH U OXPAHBI 37J0POBbSI.

B cootBercTBMM ¢ OOIIMMH LETSAMH M IPUHIMIIAMU CPEIHETr0 00IIero oOpa3oBaHUs CO/IEp)KaHUE
npenmera «Xumus» (10—11 kmaccsl, 0a30BbIil ypOBEHb U3YUYEHHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO  IOATOTOBKY  OOY4YalOUIMXCSl, HEOOXOOUMYK MM Ui BbIpAaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS B JKU3Hb COLUYMA, IPOJOJIKEHUS
00pa30BaHus B pa3IMYHbIX 00JIACTIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnsitomiuMH IIpeiMeTa «XUMHUsD» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUsS» U
«O0mas u HeopraHuyeckas XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpXaHHS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOI HayKu: CHUCTeMa 3HAHMHA MO HEOPraHMYEeCKOW XMMHHU (C BKIIOYEHHEM 3HAHUN U3
obmell XxumMuM) M opranudeckoi xumuu. dopmMupoBaHHE AAHHOM CUCTEMbl 3HAHUM NpPU H3yYEHUU



npenMera obecreynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000Opa3Hs BEIIECTB Ha OCHOBE OOIINX
MOHATHH, 3aKOHOB U TEOPUN XUMUU.

CtpykTypa comepxkanus KypcoB — «Oprannyeckas xumusi» u «O01as u HeopraHmueckas XuMus
chopMUpOBaHa B NporpaMMe IO XHMHUU Ha OCHOBE CHCTEMHOTO MOJAXO0/a K H3YyYEHHUIO Y4eOHOro
MaTepuana M OOYCIIOBI€HAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWA Ha ONpeAeNnEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKod XMMHHU BELIECTBA pacCMaTPUBAIOTCSI HA YPOBHE
KJIACCUUECKOM TEOPUHU CTPOEHUSI OPraHMUYECKUX COEIMHEHMM, a TaK)Ke HA YPOBHE CTEPEOXUMHUUYECKUX U
ANEKTPOHHBIX MpPEACTaBICHUM O cTpoeHHM BeulecTB. CBeneHUs 00 M3y4aeMbIX B KypcCe€ BEIECTBax
JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU aKTUBHBIX cOeIuHEeHuN. B kypce
OpraHMYECKONM XHMHMH TOJY4aloT pa3BUTHE CGOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs MIEPBOHAYAIBHBIE IPEICTABICHUS O XUMUYECKOU CBSI3U, KIIaCCU(UKAIIMOHHBIX PU3HAKAX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMUYECKOI peaKlnu.

[Ton HOBBIM yTJIOM 3peHus B IpeaMeTe «XuMHus» 0a30BOT0 YPOBHS paccMaTpUBAETCS U3YUCHHBIN
Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBaHMs TEOPETHUECKUN MaTeprall U (PakTOJIOrMUECKHUe CBEJICHUS O
BEIIECTBaX M XMMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas U HeOpraHMuecKas XUMUS»
OoOyyaroluMcsl MPEOCTABIAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE NEPUOAMYECKOTO 3aKOHA C
OOIIETEOPETUYECKMX M METOJOJOTHUECKUX MO3MLIUH, TIIyO)XKe IMOHATh HCTOPHUUYECKOE H3MEHEHHE
(G YHKIIMIA 3TOTO 3aKOHA — OT 0000IIAOIIeH 10 OOBICHSIOMICH 1 MPOTHO3UPYIOIICH.

Enunas cucremMa 3HaHHMM O BaKHEWIIHMX BEIIECTBAaX, MX COCTAaBE, CTPOEHUH, CBOWCTBAX U
IIPUMEHEHNUH, a TAKXKE O XHMHUYECKUX pPEaKUUAX, MX CYIIHOCTH U 3aKOHOMEPHOCTSAX NPOTEKAHMS
nomnounHsercs B Kypcax 10 n 11 kiaccoB 35ieMeHTaMu COAEPKaHUs, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUI U
MPUKIATHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHHMAHHIO B3aMMOCBSA3M XUMHH C JPYTUMHU
HayKaMH, PACKpBIBAIOT €€ pPOJb B IIO3HABATEIBHOM M IIPAKTUYECKOM JEATECIBHOCTUA YEJIOBEKa,
CIOCOOCTBYIOT BOCIHMTAHHIO YBa)XEHHs K IPOLIECCY TBOPUECTBAa B 00JIACTU TEOPHUHM M NMPAKTUYECKUX
MPWIOKEHUH XUMHUH, TIOMOTAIOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIMBATh HHPOPMAIUIO U IPUMEHSTH €€
JUTSL TIOTIOJIHEHMSI 3HAHUM, PEHICHUS HHTEIICKTYaJIbHBIX M IKCIIEPUMEHTAJIBHBIX HCCIEA0BATEIbCKUX
3anad. B nenom copepxanue yueOHOro npeamera «XUMHs» JAaHHOTO YPOBHS U3YUE€HUS OPUEHTHPOBAHO
Ha (popmupoBaHUE y 00YUYAIONTUXCS MUPOBO33PEHUYESCKON OCHOBBI JIJIsl TOHUMAaHUs (pritocohcKux e,
TaKMX KaK: MaTepHaibHO€ €IMHCTBO HEOPraHHMYECKOro U OPraHu4ecKoro Mupa, O0O0YCIOBICHHOCTh
CBOMCTB BEILECTB HMX COCTaBOM U CTPOCHHEM, T[O3HABAEMOCTb MPHUPOJIHBIX SBJICHUN MyTEM
OKCIIEPUMEHTa U pEIICHUs MPOTUBOPEUUMH MEXKIYy HOBBIMH (aKTaMd U TEOPETUYECKUMU
NPEINOChIIKAMH, OCO3HAHUE POJM XUMHH B PEIICHHM 3KOJOIMYECKHX IMpOoO0JieM, a Takke MpodiieM
cOepeKeHHs SHEPreTHUYECKUX PECYPCOB, ChIPhS, CO3JJaHMs HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nnane pemenust 3aga4 BOCHUTAHUS, Pa3BUTHS U COIMAIM3AIMU OOYYAIOIIUXCS TPUHSTHIC
[porpaMMoOM 1O XHWMHUHM TOAXOAbl K OINPEACIICHUIO0 COJAEpKaHUS U IOCTPOEHUs MpeaMeTa
npeaycMaTpuBaroT (opMUpOBaHNE YHHBEPCAIBHBIX YY€OHBIX ACHCTBUHM, MMEIONINX 0a30BOC 3HAYCHHE
JUISL pa3NIMYHBIX BUIOB JESATEIBHOCTH: pelIeHus IpobiieM, oucka, ananu3a u 00paboTku uHdopmanuu,
HEOOXOJMMBIX ISl TPUOOPETEHHs OMNbITa MPAKTUYECKOW M HCCIEJOBATENBCKON JIeATEIIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUU XUMHMH.

B mpakTtuke mpernonaBaHus XMMHHM KaKk Ha YpOBHE OCHOBHOIO OOIIEero oOpa3oBaHUs, Tak U Ha
YPOBHE CpeIHero oO0IIero oopa3oBaHMs, NMPHU ONPEAEICHUN COAEP)KATEIbHOW XapaKTepUCTUKU LeJei
U3Y4YEeHUs TIpeJMETa HallpaBJICHWEM [E€PBOCTENIEHHOM 3HAYMMOCTH TPAJAMIMOHHO MPHU3HAETCS
(dbopMHpOBaHNE OCHOB XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHYECKOM
NESATeTLHOCTH YeJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNbTYphl. C METOAUYECKON TOUKH
3pEHMsI TAKOM MOJAXO0/ K ONIPEACICHHUIO 1IeJIel U3yUYeHUs ITPeAMETA SIBISETCS BIIOJIHE ONPABIaHHbBIM.

CoriacHO TaHHOW TOYKE 3pEHUS TJIaBHBIMH LEISIMU M3Y4EHUs TIpeaMeTa «XuMHus» Ha 0a30BOM
ypoBHe (10 —11 xu1.) sBASIOTCSA:

e GOpMHUpPOBAHHE CHUCTEMBl XMMUYECKUX 3HAHMM KaK Ba)KHEHINEW COCTaBIISIONIEH €CTECTBEHHO-
HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOH Jie)KaT KIIFOUEBHIE TOHATHUS, GyHIaMEHTAIbHbBIC 3aKOHBI U
TEOPUH XMMHUH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M MOHUMAHWE CYIIHOCTH JOCTYMHBIX 000O0IICHUI
MHPOBO33PEHUYECKOT0 XapakTepa, 03HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHMUS;



e popMupoBaHUE UM pa3BUTHE MPEACTABICHWH O HAay4YHBIX METOJax TO3HAHMS BEIIECTB U
XUMHUYECKHUX pPeaKluil, HEOOXOANUMBIX JJIsl IPHUOOPETEHUSI YMEHUI OPUEHTHPOBATHCS B MUPE BELIECTB U
XUMHYECKHX SIBJICHUM, UMEIOLIUX MECTO B IPUPOJIE, B IPAKTUUECKON U TOBCEAHEBHOM KU3HY;

e pa3BUTHE YMEHMH U CIIOCOOOB JI€ATEIbHOCTH, CBSI3AHHBIX C HAOJIIOJIEHUEM U OOBSICHEHHEM
XMMHUYECKOT0 SKCIIEPUMEHTA, COOII0IEHMEM MTPaBUi 0€30MacHOro oOpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ 3tuMm, copepxaTenpHash XapakTepUCTHUKa LeJed M 3a7ad MU3Y4YeHHs I[IpelMeTa B
nporpaMMe MO XMMHHM YTOYHEHAa M CKOPPEKTHPOBaHa B COOTBETCTBMM C HOBBIMHM IPUOPUTETAMHU B
CUCTeME cpemaHero odmero obpazoBanus. CerogHs B TPEMOJABAHWH XHMHH B OOJBIINCH CTEIICHU
oTAaéTcsl MPEANOUTEeHHE MPAKTUYECKOH KOMIIOHEHTE cojJepKaHus OOydeHHs, OPHEHTUPOBAHHOH Ha
MOJIFTOTOBKY BBITYCKHUKA 00111€00pa30BaTe/IbHOM OpraHu3alli, BIAJCIOUIET0 HE HAOOpOM 3HAHMM, a
(GyHKLIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHMSMHU aKTHBHOTO IMOJyYeHMs 3HAHUN U
MPUMEHEHHUS UX B peajbHOMN )KU3HU JUIsl pEIICHHS MPAKTUYECKUX 3aa4.

B cBsA3M C¢ 3TUM nIpu U3ydeHHH MpeaMeTa «XUMHS» JOMUHHpPYIOIee 3HaueHUe NMPHOOpeTaroT
TaKHe LEeIH U 3a/1a4M, KaK:

ajanTtanys oOy4yaroIMXCsl K YCJIOBHUSM JWHAMHYHO pa3BUBAIOIIErOCs MHUpa, (popmupoBaHuE
UHTEJJIEKTYaJJbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOW K  C€aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY MPHHATUIO TPAMOTHBIX pPEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHHEe y O00yYaroIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUH), WMEIOMINX
YHHUBEpPCAJIbHOE 3HAUYCHHUE JJIs Pa3IMUHbIX BUJOB JI€ATEIbHOCTHU: pelIeHHs IpobieM, IOUCKa, aHaau3a u
00paboTku nHpOpMAINK, HEOOXOIUMBIX Ul MPHOOPETEHUS OMbITA JACATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE€ MECTO B MO3HAHUM XUMHUH, a TaKXe JAJs OLEHKU C MO3UIUI 3KOJOrHYecKoil 0e3omacHOCTH
XapakTepa BIMSHHS BEILIECTB U XUMHUYECKHUX IIPOLIECCOB HAa OPraHU3M Y€JI0BEKa U IPUPOIHYIO CPELY;

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH
00yJaromuxcs: CIOCOOHOCTH CaMOCTOSATEIBHO MPUOOPETAaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHU
C JKU3HEHHBIMH TOTPEOHOCTSIMHU, HCIOIb30BaTh COBPEMEHHbIE WH()OPMALMOHHBIE TEXHOJOTHUHU [
MOWCKA U aHaJIM3a y4eOHOM U HAYYHO-TIOMYJIAPHON HH(POPMAITUN XUMHYECKOTO COJCPKAHMUS;

dbopMupoBaHHEe M pPa3BUTUE Y OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTHUYECKOTO MBIIIICHHUS,
HAO0JII0IATETPHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO HEOOXOAMMBI, B YaCTHOCTH, MIPU
IUTAHUPOBAHUM U IPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydarommxcsi yOeKIEHHOCTH B I'yMaHHCTUYECKOH HAINpPaBICHHOCTH XUMHH, €&
BaYKHOW pOJIM B PEIICHUU TI00ATbHBIX MPOOJIEM PAalMOHAIBHOTO MPUPOAOIOIB30BaHUS, TONOTHEHUS
SHEPreTUYECKUX PECYpPCOB M COXPAHEHHUS TNPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTHU
OepeHOr0 OTHOIIEHUS K MPUPOJE U CBOEMY 370POBbIO, a TaKkKe MPUOOPETEHHSI OTbITa UCTIONIb30BAHUS
MOJTyYCHHBIX 3HAHWUU /IS TIPUHATHSA TPAMOTHBIX PEHICHWH B CHUTYAIMsIX, CBS3aHHBIX C XUMHUYECKUMHU
SIBIICHUSIMU.

B yueOHOM 1utane cpeaHero odmiero oopa3zoBaHus MpeaMeT « XuMus» 6a30BOT0 YpOBHS BXOAHT B
COCTaB MpeAMeTHOM 001acTi «ECTeCTBeHHO-HAYYHbBIE PEMETHI».

OOmiee yncIo0 YacoB, OTBEACHHBIX NIl M3YYEHUSI XUMUH, HAa 0a30BOM YPOBHE CPEIHETO OOIIETOo
oOpasoBanus, coctaBisieT 68 yacos: B 10 kinacce — 34 gaca (1 yac B Hegeno), B 11 ximacce — 34 yaca (1
4ac B HEJEJNIO).



COJEP)KAHUE OBYYEHUA
11 KJIACC
OBIIASA U HEOPTAHMYECKAS XUMMUA

TeopeTnyeckne 0CHOBBI XMMHHU

XUMHYECKUH JIeMEeHT. AToM. SIpo aToMa, U30TOMbI. DIEKTPOHHAST 000JI0YKA. DHEPreTHIECCKUE
YPOBHH, TOJYpPOBHH. ATOMHBIE OpOWTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pacHpeieiIeHHs
ANIEKTPOHOB MO OpOUTANIM B aTroMax »dJIEMEHTOB MEpPBbIX YETHIPEX MEPUOAOB. OJIEKTPOHHAs
KOH(UTrypamus aTOMOB.

[lepnonnueckuit 3akoH u Ileproguueckas cucrema xuMuueckux 3jeMeHToB J[. M. Menneneesa.
Cas13p neproanuecKoro 3akoHa u [lepuoauueckoii cuctemsl XuMuueckux 3aemeHToB 1. . Menneneesa
C COBPEMEHHOM TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XUMHUYECKHX
3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX U CIOKHBIX BEILECTB IO TPYNNaM W IepuojaM. 3HaueHHE
MIEPUOJUYECKOr0 3aKOHA B PA3BUTUHU HAYKH.

CrpoeHnue BemecTBa. XUMHUECKasl CBSA3b. Buabl XuMu4eckoi CBsA3M (KOBaJIEHTHAsl HETIOJIpHAs U
HOJISIPHAs, MOHHAs, MeTajuiMuyeckas). MexaHu3mbl 0Opa30BaHUs KOBAJCHTHOM XUMHUYECKOW CBA3M
(0OMEHHBIN U TOHOPHO-aKLENTOpHBIH). Bomopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEIBHOCTb.
Crenenp okucienus. IoHbI: KATHOHBI M aHUOHBI.

BemectBa MOJNEKYJISIPHOIO W HEMOJEKYISIPHOTO CTPOEHMs. 3aKOH IIOCTOSHCTBA COCTaBa
BEHICCTBA. [WNBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH.

[lonatne o nucnepcHbIX cucreMax. McTuHHBIE M KOUIOMZIHBIE pacTBOpbl. MaccoBas nos
BELIECTBA B pacTBOPE.

Knaccudukauus HeopraHuueckux coenuHeHnd. HomeHkiaTypa HEOpraHMYECKHX BEIIECTB.
I'enernyeckas CBA3b HEOPraHMUECKUX BEIIECTB, IPUHAIEKALINX K Pa3IMUHBIM KJIacCaM.

Xumnueckass peakuus. Kiaccuukamms XMMHYECKMX peakUMii B HEOPraHWYECKOH MU
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHUsI MacChl BELUIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUs YHEPTUU
IIPY XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT pasNu4HbIX (akTtopoB. OOpaTUMble peakiuu.
Xumunueckoe paBHoBecHe. DaKTOPBI, BIMAIOIIAE HAa COCTOSHME XMMHMUYECKOTro paBHOBecus. [IpuHimn
Jle [larense.

OnexTponutHyeckas aucconnanus. CuibHbele U cnadble 31eKTpoiauThl. Cpena BOIHBIX PAaCTBOPOB
BELIECTB: KUCIIas, HEUTpasbHasl, LEI0YHas.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIMH.

OKCHEpUMEHTAIbHbIE METO/bl M3YYEHUs] BEUIECTB U UX NPEBPAICHUN: AEMOHCTpalus TaOIuil
«Ilepmoguueckas cucrema xumuueckux odnemeHtoB J[. W. MenneneeBa», wu3ydeHHe Monenen
KPUCTAJIIMYECKUX PELIETOK, Ha0JIt0/IeHue
U ONKMCAaHUE JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMNBITOB (pa3joXeHHWEe IMepoKCHIa BOIOpPOJA B
MPUCYTCTBUM KaTalu3aTopa, OIpe/eeHHe CpeAbl PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAJIBHOTO
MH/IMKAaTOpa, peaKkiMM MOHHOTO OOMEHa), MPOBEJEHUE NMPaKTHUECKOW paboThl «BiusHuE pa3aMyHBIX
(aKTOpOB Ha CKOPOCTh XUMUUECKON PEAKIIUI.

Pacuérnpie 3a1aun.

PacuéTtsl Mo ypaBHEHHMSIM XUMHUYECKUX peaklud, B TOM 4YHCIIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAHNEM MOHATHS «MACCOBast JOJIS BEIIECTBAY.

Heoprannyeckass xumus

Hewmerannel. Ilonoxenne Hemetamnos B Ilepuoanueckoil cucreMe XMMHUYECKHMX JIEMEHTOB [l
W. MenneneeBa 1 0COOEHHOCTH CTpOeHHUs aTOMOB. Du3nueckue CBOMCTBA HEMETAIOB. AJUIOTPOMHS
HEMETaJUIOB (Ha MpUMepe KUcIopoa, cepsl, pochopa u yriepoaa).




XUMUYEeCKUE CBOMCTBA BaXKHEUIIINX HEMETAJUIOB (TajloreHoB, cephl, a30Ta, ¢hocdopa, yriepona u
KPEMHHUS) U UX COEIUHEHUN (OKCHUI0B, KUCIOPOACOAEPKAIINX KUCIIOT, BOJOPOAHBIX COEIUHEHUH ).

[IpumeHeHre Ba)KHEUIIINX HEMETANIOB U UX COEIMHEHUIA.

Meramnsl. Ilonoxenune MeramuioB B Ilepuonnueckoil cHcTeMe XHMHMYECKUX JJIEMEHTOB /.
U. MenneneeBa. OCOOEHHOCTHM CTPOEHHsI 3JEKTPOHHBIX 000J0YeK aToMOB MeTayioB. OOmue
¢usnveckne cBoiicTBa MeTaIIOB. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKHNA PSIJT HATIPSDKEHUH METAJUIOB.

XYWMHUECKUE CBOMCTBA BaXKHEHIIMX METAJJIOB (HAaTpWid, Kaluil, Kajablui, MarHuil, alrOMUHUU,
LIUHK, XPOM, XKEJI€30, ME/Ib) U UX COCTUHEHU.

O6mmue criocoObl MoMy4eHHus MeTauioB. [I[puMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCIIEPUMEHTATbHBIC METOJIbI M3YYCHHS BEIIECTB M WX IPEBPAIICHUN: M3YYCHUE KOJUICKIIUU
«MeTaniel U CIUIaBbl», 00pa3I[0B HEMETAIJIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HAOMI0JACHUE U
OINHCAaHUE JIEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (B3aMMOJECHCTBHE THIIPOKCHUA ATIOMUHUS C
pacTBOpaMU KUCIIOT M LIEN0YEH, KaUeCTBEHHBIE PEaKIIMK HA KATHOHBI METAJIIOB).

PacuérHeble 3a/1aumn.

PacuéTpl Macchl BeliecTBa UM 00bEMA Ta30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJIHOTO M3 YYACTBYIOLIMX B pEaKUUU BEIIECTB, PAcu€Thl Macchl (00bEMaA, KOJIWYECTBa
BELIECTBA) IPOJYKTOB PEAKLIUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumum B OOECHEYEHHH JKOJIOTUYECKOW, DHEPreTUYECKOW W TMHINEBOH 0€30macHOCTH,
pa3BuTuu MeauUuHEL [loHsATHE 0 HAyYHBIX METOAAaX IMO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIUIL.

[MpencraBnenuss 00 OOIMMX HAYYHBIX NPUHIUNAX MPOMBIIUICHHOTO TOMYYEHHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BELIECTB M MaTEpUaOB: Ba)XXHEHIIME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~MAaTepUalibl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepHalibl Uil 3JIEKTPOHHUKH,
HaHOMAaTepHaJlbl, OPraHUYECKHE U MUHEPATIbHBIE Y100OpEHUSI.

XUMHSI U 30pOBbE YEJIOBEKA: MPABUJIA HUCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENaparoB, MpaBuia
6e301acHoro HCIIOJIb30BAaHUS rpenapaTon OBITOBOM XUMUHU
B [IOBCE/THEBHOW KU3HH.

MeKnpeAMETHBIE CBSI3H.

Peanuzamnust MexXnpeaMETHBIX CBS3€H NMpU W3yYCHUH OOIIeH M HEopraHWYecKod xumuu B 11
KJIaCCE€ OCYIIECTBISIETCS 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk M
MOHATUH, BISAIOIIMXCA CUCTEMHBIMHU JUIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IMOHATHUS: HAay4HBIA (DaKT, TUIOTE3a, 3aKOH, TEOpUs, AHAIM3,
CUHTE3, Kiaccudukauus, NepUOIUYHOCTb, HAOIIOJCHHE, SKCIIEPUMEHT, MOJIEIHUPOBAHHE, U3MEPEHUE,
SIBJICHUE.

®dusuka: Marepusi, HSHEprus, Macca, aToM, »>JEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
pPaAMOaKTUBHOCTb, MOJIEKYJA, JHEPreTUYECKUH YpPOBEHb, BEIIECTBO, TEJIO0, OO0BEM, arperaTHoe
COCTOSTHUE BEIEeCTBA, PU3NYECKUE BEIIMUMHBI U €IUHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- U MHUKPOAJIEMEHTbI, BUTAMUHBI,
0oOMEH BelIeCTB B OpraHu3Me.

I'eorpadusi: MUHEpaIIbI, TOPHBIE MTOPOIBI, TIOJIE3HBIE HCKONIAEMEbIE, TOIUTMBO, PECYPCHI.

TexHoONmorus:: XUMHUYECKasl MPOMBIIUIIEHHOCTh, METAJUIYypPIHsi, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTEepHUaJIOB, CEIbCKOXO35HCTBEHHOE MPOM3BOJCTBO, MUIIEBAsl MPOMBIIIJIEHHOCTh, (papMalieBTH4ecKas
MIPOMBILIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX IpEenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepUaJIOB, FEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBLI IIO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATbHI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOYYaIOLIMMHCS MPOrpamMm
cpenHero ooOmero o0pa3oBaHHA (JIMYHOCTHBIM, MeETAlmpeIMETHBIM U MpeAMETHbIM). Haydno-



METOJIMYECKON OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX Pe3yabTaTOB OCBOCHHS MPOTPaMM CPETHETO
001Iero 00pa30BaHUS SBISETCS CUCTEMHO-EATEITPHOCTHBINA TTOIXO]T.

B cooTBeTCTBUM ¢ CUCTEMHO-/IESITEIIBHOCTHBIM MOAXOAOM B CTPYKTYpE JINYHOCTHBIX PE3yIbTaTOB
OCBOCHHS TpeameTa «XHWMHS» Ha YPOBHE CpEeIHEro o0iero oOpa3oBaHUS BBIICIEHBI CIEAYIOUIUE
COCTAaBJISIIOLIHE:!

OCO3HaHWE OOYyYaAIOIMIUMHUCS POCCUUCKONW TPaXTaHCKOW MACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH M CAMOOTIPEIENIEHUIO;

HaJM4re MOTHUBAIIUU K 00YUCHUIO;

LIeJICHAMPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEKACHHWH JHYHOCTH HA OCHOBE KITFOUYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINNA Oa30BON HAYKH XUMUH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOEH JI€ATEIHLHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMHU, MIPUCYIIIUMU I[EJIOCTHON CUCTEME XUMHUYIECKOTO 00pa30BaHUs;

HaJIM4Yue MPABOCO3HAHHS HKOJIOTMUYECKON KYIBTYphl U CHOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpeaMera «XHMHs» AOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCITUTATEIHLHOUN JEATETLHOCTH B COOTBETCTBUM C TYMAaHUCTUYECKUMHU, COITMOKYIBTYPHBIMH, TyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMHU W HJ€ajJaMH POCCHICKOIO TPa)KAaHCKOro OOIIEecTBa, MPHUHSTHIMU B
oOuiecTBe HOpPMAaMH M TMpaBWJIaMU MOBEACHHS, CIIOCOOCTBYIOUIMMH TpoIleccaM CaMOIO3HaHMUS,
CaMOpa3BHUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YJArOIIHXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IpeaMera «XUMHSI» OTpa)karoT c(hOpMHUPOBAHHOCTH OIBITA
MO3HABATEIHPHON U MPAKTUYECKON EATEIHHOCTH 00YJaIONUXCsl TI0 peaan3alliu MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIUTAHMS

OCO3HaHUA 00YYarOIIMMHCS CBOUX KOHCTUTYIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
Y TIPaBOMOPSAJIKY;

MPEACTABICHUS O COUMAJIBHBIX HOPMaxX U MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCATEIBHOCTH MPH CO3JAHUU YYEOHBIX NPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX TpU
aHaJIM3€e pa3INYHbIX BUIOB yUeOHOU e TEIbHOCTH;

2) NaTPpUOTUYECKOI0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJIEJANI0 OTE€YECTBEHHOW XUMUU;

YBaXXEHUSI K MPOLECCY TBOpUECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO NMPUMEHEHHS] XUMUH,
OCO3HaHHUS TOTO, YTO JTOCTHXKEHHUS HAyKH €CTh PEe3yNbTaT JIUTENbHBIX HAONMIOJEHHUH, KPOMOTIMUBBIX
AKCIIEPUMEHTAIBHBIX MIOUCKOB, IIOCTOSTHHOTO TPY/a YYEHBIX U TPAKTUKOB,

MHTEpeca U MO3HABATEIbHBIX MOTHMBOB B IOJIYUEHUU M MOCIEAYIOIIEM aHajau3e HHpopmamuu o
MePEOBBIX JOCTHXKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIUTAHMSI:

HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOrO ITOBEACHUS;

CIIOCOOHOCTM  OLIEHMBaTh  CHUTyallMd,  CBsSI3aHHbIE €  XMMMYECKUMHU  SIBJICHUIMH,
Y IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE MOBEIEHUE U IMOCTYIKH CBOMX TOBApHILEH C MO3ULNNA HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCJIEACTBUN ITUX MOCTYIKOB;

4) hopMHupOBaHHS KYJIbTYPHI 3/10POBbSI:

MOHMMaHUsT LEHHOCTeW 370poBoro u Oe3omacHoro oOpa3a JKM3HHM, HEOO0XOAMMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUS! K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

coOuroIeHHsI paBuiI 6€3011acHOr0 OOpallleH!s C BEeLIeCTBaMU B OBITY, IOBCEAHEBHOM KU3HU U B
TPYIOBOH NESTENBHOCTH;

MOHMMAaHMsI LIEHHOCTH IMPaBUJ MHIUBHUIYaJbHOIO M KOJUJICKTUBHOI'O O€30IMAaCHOTO IMOBEACHUS B
CUTYaLUSIX, YTPOKAIOIINX 3J0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEICTBUM W HENPHUATUS BpPEIHBIX MNPUBBIUEK (YHOTpEOJEHUS alKOroJ,
HapKOTHUKOB, KYpEHUs);



5) Tpy/10BOr0 BOCIIMTAHHUS:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4€OHO-HUCCIIEIOBATENBCKOM AEATEIIBHOCTH, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOMN M IPYTMX BUIAX JESATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PEUICHHM IMPAKTHYECKHUX 3ajjad COLMAJIbHOW HalpaBiIe€HHOCTH
(B paMKax CBOEro KJacca, IKOJbl);

MHTEpeca K MPAaKTUIECKOMY M3YyYCHHIO MPO(GECCHil pa3IMYHOTO poja, B TOM YHWCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTaTaM TPYL0BOU 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HMHIMBHIYaJbHOH TpaekTopuu oOpa3oBaHusi, Oymaymieit
npodeccun M peanu3ali COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) IKOJIOrH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11e7IeCO00Pa3HOr0 OTHOIIEHHSI K MPUPOJIE, KAaK UCTOUHUKY CYLIECTBOBAHHS KU3HU
Ha 3emiie;

MOHUMAaHMs TJI00AJTBHOTO XapakTepa »HKOJOTHYECKUX MpoOJeM, BIMAHUSA SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLMATBLHOM CPEIBI;

OCO3HaHHMS HEOOXOJUMOCTH UCIOIb30BAHUS JOCTIDKEHHM XUMHUHM JJIsi PEIIeHHs BOIPOCOB
PanMOHAIBHOIO IPUPOJOIIOIB30BAHNUS;

AKTUBHOI'O HEIPUATHUS ACHCTBUM, IMPUHOCAIIUX BPEJ OKPYKAIOLICH MPUPOMHOU Cpene, YMEHUs
IIPOTHO3UPOBATh HEOJIArONPUATHBIE HKOJIOIMUYECKHE IIOCIEACTBUS IPEJIPUHUMAEMBIX AEHCTBUN U
IIPEeI0TBpALATh UX;

HaJIW4us Pa3BUTOrO  DKOJOTMYECKOTO  MBIIUICHHS, 3KOJOTMYECKOM  KyJIbTYpBI,  OIBITA
JESATEIBHOCTH 3KOJOIrMYECKON HAIIPaBIEHHOCTH, YMEHMSI PYKOBOJICTBOBATHCS UMU B IT03HABATEIbHOM,
KOMMYHHKaTHUBHOM M COIMAJbHON NPAaKTUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOSTH
uaeosoruu xemodooduwu;

7) IEeHHOCTH HAYYHOr'0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOLLECTBEHHOM IIPAKTUKH;

MOHWMAaHU CeNM(UKN XMMUHU KaK HAyKH, OCO3HAaHUS €€ poiu B (POPMUPOBAHUN PALIMOHAIBHOTO
Hay4YHOT'O MBIIIJICHHS, CO3/IaHUU 1IEJIOCTHOI'O MPEACTABICHU 00 OKPY)KAIOLIEM MHUpE Kak O €IMHCTBE
IIPUPOJIBI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpaHEHHs
IIPUPOHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM I COBPEMECHHON IMBWIM3AIMU: B €€
I'YMaHMCTUYECKOM HANpaBlIeHHOCTH U BaXKHOH POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUabHOW KYJbTYpHI,
pelIeHN: TI00aTbHBIX MPOOJIEeM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTreTHYECKOH,
IUILEBOM M HKOJIOTUYECKOI 6e30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECIIEYeHUH YCIOBUM YCIIEIIHOTO
TpyZa ¥ SKOJIOTHYECKH KOM(MOPTHOH KU3HU KAKIOT0 YeHa 00IecTBa;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METOAOB [TO3HAHUS, UCIIOJIb3YEMBIX B
€CTeCTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BAThH IMMOJIydaeMble 3HAHUS IS aHaIu3a U OOBSCHEHHS
SBJICHUM OKPY)KAIOLIEro MHpa M MPOUCXOASIIUX B HEM W3MEHEHMH, yMEHHs JenaTh 00OCHOBaHHbIE
3aKIIIOYCHHSI Ha OCHOBE HAy4YHBIX (PAaKTOB M MMEIOIIMXCS JAHHBIX C LENBIO TMONYYECHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAaHUS I pellieHus mnpoliemM B
pEaJIbHBIX KU3HEHHBIX CUTYALHAX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON e TENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUI 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IM4YHbIX cepax NpodhecCHOHAIbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHSI YU4e€OHOTO MpeaMera «XHUMHUS» Ha yYPOBHE CpPEIHETO
oO1mero oopa3oBaHus BKIFOYAIOT:



3HAUUMbIC Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAMOMIMXCS — MEXKIUCIUILTHHAPHBIC
(MeXIpeIMETHbIE) OOLICHAY4YHbIE MOHATHSA, OTpPaXKAaroIIME LEJIOCTHOCTh HAyYHOM KapTUHBI MHUpa M
cnienu(UKy METOJIOB IMO3HAHMSI, UCTIOJIh3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOIIECC, CUCTEMa, HAay4HbIH (aKT, TMPHUHIIMI, THIO0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIIOICHUE, U3MEPEHUE, DKCIICPUMEHT U JIPYTHUE);

yYHHUBEpCaJbHble YyueOHble JEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIC),
obecnieunBaromue (GopMupoBaHHe (GYHKIIMOHAIBHOW TPAMOTHOCTH M COIHMAIBHOW KOMIIETCHIIMU
oOyJaronmxcs;

CIIOCOOHOCTh o0y4aromuxcs HCIIOb30BaTh OCBOCHHBIE MEXIUCLUIIIMHAPHBIE,
MHUPOBO33pEHUYECKNE 3HAHMS U YHUBEpCaJIbHbIE Y4eOHbIE ACHCTBHS B MO3HABATEIbHOW M COLMAIBLHOM
IIPaKTHKE.

MeTaHpeﬂMeTHIﬂe PE3YIbTATBL OTpaxaroT OBJIaACHUC YHUBCPCAJITbHBIMU y‘I€6HBIMI/I
MMO3HAaBAaTCJIbHBIMH, KOMMYHUKATUBHLIMU U PCTYIATHBHBIMU HCﬁCTBHHMH.

OBJIaI[EHI/Ie YHuBepCaJdbHBIMUA y‘lBﬁHbIMI/I MOo3HABaTEeJIbHbBIMU IIEﬁCTBI/ISIMPI:

1) 6a3oBbIe JIOTHYeCKHUE e CTBHS:

CaMOCTOSITCIGHO  ()OPMYJTUPOBATH W aKTyalIM3MpPOBaTh  MpoOJeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTPEACIIATh LEIH JCITCILHOCTH, 3a/1aBas IMapaMeTpbl U KPUTCPUU UX JIOCTH)KCHHUS, COOTHOCHTH
PE3YIAbTaThI ACATEIILHOCTH C TTOCTABIICHHBIMU IICJISIMH;

WCITIOJIb30BaTh MIPH OCBOCHHUH 3HAHUH MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH XapaKTePHBIC
MPU3HAKY TIOHSATHNA W YCTAHABIMBATH UX B3aMMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE TMOHSTHUS IS
OOBSCHEHUSI OTJEIBHBIX (DAKTOB M SIBJICHUIA;

BBIOMPATH OCHOBAHUS M KPUTEPHUH TS KJIACCU(DUKAIIMH BEIIECTB M XUMHUYECKUX PEaAKIIHIA;

YCTaHABJIMBATh PUYMHHO-CJICICTBEHHBIC CBSI3U MKy U3YYaeMbIMU SIBJICHHSIMH,

CTPOUTH JIOTUYECKUE PACCYXKICHUs (MHIYKTHBHBIC, JCIYKTUBHBIC, IO AHAJIOTHUU), BBISIBIATH
3aKOHOMEPHOCTH MW TIPOTHUBOPEYUS B PACCMATPUBACMBIX SBJICHHIX, (DOPMYJIMPOBATH BBIBOIBI H
3aKJIIOYCHUS,

MPUMEHSTh B TPOIECCE TTO3HAHUS, UCIIOJIb3YEMbIC B XMMHKM CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATH MOJIEIBHBIC MPEACTABICHUS — XUMHUYECKUN 3HAK (CUMBOJ) 3JIEMEHTa, XUMUYECKas
dbopMynia, ypaBHEHHE XHMHYCCKOM peakIMH — TPH pPEHICHHH YYeOHBIX TI03HABATEIBHBIX U
MPAKTUYECKHX 33]1a4, IPUMEHITh Ha3BaHHBIC MOJICILHBIC MTPEICTABICHIS JIJIsl BBISIBIICHUS XapaKTePHBIX
MPU3HAKOB U3Y4aeMBbIX BEIIECTB U XMMHUECKHX PEAKITHH.

2) 0a30BbI€E HCCIeA0BATEIbCKUE TEHCTBUA:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECCTB U XUMHUECKUX PEAKIINN;

(hopMyIIMpOBaTh EJIH U 3a7a9d MCCIIEAOBAaHUS, UCTIOIB30BaTh IOCTABJICHHBIC U CAMOCTOSTEIHLHO
c(OpMyJIMPOBaHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS W OCHOBBI s (hopMupoBaHHS
TUIIOTE3HI 110 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIaJICTh HaBBIKAMH  CaMOCTOSITEJIBHOTO  IUTAHUPOBAHHWS W TPOBEICHHUS  YUYCHHUECKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOJIONATh 3a XOAOM TIPOIEcca, CaMOCTOSITEIBHO
MPOTHO3UPOBATH €r0 Pe3yibTat, (HOPMYITHPOBATH 000OIIEHUS U BBIBOIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yJIbTAaTOB UCCIIC0BAHMUS, COCTABIIATH 0OOCHOBAHHBINA OTYET O TIPOICTIaHHOM padoTe;

MPUOOpPETaTh OMBIT YYCHUYECKOH HCCIENOBATENLCKON U MPOEKTHOU NEATEIbHOCTH, MPOSBISTH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY TIOMCKY METOJIOB PEIICHUs TPAKTHYSCKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METOIOB TIO3HAHUS.

3) pa6ora ¢ nndopmanueii:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HH(opMarnmu (HaydHO-TIOMYJSIpHAsl JTUTepaTypa
XUMHYECKOTO COJICPKAHMSI, CIIPABOYHBIC TOco0Ous, pecypchl HTepHEeTa), aHATM3UPOBATh HH(POPMAITHIO
pa3IUYHBIX BUIAOB U (OPM TPEICTABICHUS, KPUTHUECKH OIICHMBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEUNBOCTE;

(hopMynHpoBaTh 3aMpPOCHl U IPUMEHSTH Pa3IUYHbIE METOBI TIPU MMOUCKE B 0TOOpe MH(pOPMAIUH,
HEO0OXOIUMOM JUTSI BHITIOJTHEHUS YISOHBIX 3a]1a4 ONPEICIEHHOTO THIIA;



npuoOpeTaTth OMNBIT HCHOJb30BaHUS HHGPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (opMy mpeacTaBieHUs HHPopMalUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKHU U IPYTHUE);

HCIOJIb30BaTh HAyUHBIH SI3bIK B KayeCTBE CPEJCTBA IpU paboTe ¢ XUMHUECKOM MH(pOpmanuei:
NPUMEHATh MEXIpeIMEeTHbIe ((PU3NYeCKne M MaTeMaTHYeCKHWe) 3HAKW M CUMBOJBI, (HOPMYIIBL,
ab0peBUaTypbl, HOMEHKJIATYDPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISIAHOCTH.

OBjaaaenue YHUBEPCAIBbHBIMUA KOMMYHHUKATUBHBIMH JeHCTBUSIMU

3aJaBaTh ~ BOMPOCHl IO  CYIIECTBY  OOCyXmaemMoll  TeMbl B XOA€  JWajiora
W/WIH  TUCKYCCHH, BBICKa3blBaTh HJIEH, (HOPMYIUPOBATh CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHS TTPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C IIPE3EHTALMEN pPe3yJbTaTOB I[I03HABATEIBHOM JEATEIBHOCTH, IIOJYYEHHBIX
CaMOCTOSATEIbHO WJIA COBMECTHO CO CBEPCTHUKAMHU MPHU BBIOJIHEHWH XUMHYECKOTO SKCIEPUMEHTA,
MPAKTUYECKOW paboThl MO HCCICNOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB, peaau3alud y4eOHOTO
MIPOEKTA " dbopMynupoBaTh BBIBO/IbI
M0 pe3ysbTaTaM MPOBEASHHBIX HCCICIOBAHUI IMyTEM COTJIACOBAHUS MO3HUIUNA B XOA€ OOCYKIEHUS U
oOMeHa MHEHUSIMH.

OBjaaaenue YHUBEPCAJIBbHBIMHU PEryJAATHBHBIMUA JeicTBUSIMHU:

CaMOCTOSITENIBHO IJIAaHUPOBATH U OCYILECTBIIATh CBOKO NTO3HABATENBHYIO JEATEIbHOCTD, ONPEAETss
e€ LenM W 3aJa4yd, KOHTPOJUPOBAaTh U MO MEpe HEOOXOIUMOCTH KOPPEKTUPOBAThH IpeaiaraeMblil
QITOPUTM JIEHCTBUI IMPH BHINOJHEHUH Y4eOHBIX M HCCIIEIOBATENbCKUX 3a/lad, BeIOMpaTh Haubosee
3¢ PEKTUBHBIN CTIOCOO MX peIIeHUs C y4ETOM NOJIYYEeHHUS HOBBIX 3HAHUHM O BEIIECTBAX M XUMHUYECKUX
peakuusix;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATHI
11 KJIACC

IIpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMUs» OTpaXaroT:
c(OPMHPOBAHHOCTb NPEJCTABICHUNA: O XUMHUYECKOW COCTaBIAIONIEH €CTECTBEHHO-HAyYHOH
KapTUHBI MUPA, POJIM XMMHHU B TIO3HAHUU SIBJICHUN TPUPOIBI, B (POPMUPOBAHUH MBIIIJICHUS U KYJIBTYPHI
JMYHOCTH, €€ (YHKLUMOHAJIBHON I'pPaMOTHOCTH, HEOOXOIMMOW JUIsl peLIeHHs NPaKTUYECKUX 3ajad U
AKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON Cpejie;

BJIQJICHHE CHCTEMOM XMMHMYECKHMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIIME IOHATHUSA
(XMIMUYECKHIl 3JIEMEHT, aTOM, U30TOIL, S-, P-, - JICKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BaJEHTHOCTB, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas CBs3b
(xoBaJIeHTHAsl, MOHHAsA, METAININYECKas, BOJOPO/IHAsA), KPUCTAJUIMUECKAsl peIIETKa, TUIIBI XUMUYECKUX
peakiuil, pacTBOP, DJIEKTPOJIMTHI, HEDJIEKTPOJUTHI, HIEKTPOIUTUYECKAs TUCCOLMALMS, OKHUCIIUTEID,
BOCCTaHOBUTENb, CKOPOCTh XUMUYECKOHN peaKIMM, XMMUYECKOE PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHs
JJIEKTPOJUTUYECKON Auccouuanuy, nepuoandeckui 3akoH JI. WM. MenpneneeBa, 3aKOH COXpaHEHUS
Macchl BEUIECTB, 3aKOH COXpPaHEHMs M MPEBPALEHUS HSHEPruu IMpU XUMHYECKUX PEaAKIHIX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMMHHM, MHUPOBO33PEHUYECKHE 3HAHUs, JIEXKallhue B OCHOBE
MOHMMAHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHX SBJICHHUH, (DaKTOJIOTMUECKHE CBEJECHUS O
CBOMCTBaX, COCTaBE, MOJTYUYEHUH M O€30MIaCHOM HCIOJIb30BAHUHU BAXKHEUIINX HEOPraHUYECKUX BEIIECTB
B OBITY U IPAKTHYECKOM ESITEIbHOCTU YETIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKU TOHITHI, YCTaHABIMBATh X
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIINE ITOHATHS IIPY OITMCAaHUN HEOPTaHWYECKHUX BELIECTB U UX
[IpEBpALICHUN;

c(OpMHUPOBAHHOCTh YMEHMI HCHOJIb30BaTh XUMHUECKYIO CHUMBOJIUKY JUISI COCTAaBIEHUS (POpMYI
BEIIECTB M YPaBHEHUM XMMHUYECKHMX peakiui, cuctemarnyeckyro HomeHknatypy (IUPAC) wu
TpUBHAJIbHbIE HA3BAHUS OTJIEIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbIH ra3, yriIeKUCIbIi ra3, aMMuakx,
raméHasi U3BecTb, HeranéHasi U3BECTh, MUTHEBAs COJIa, TUPUT U JAPYTHUE);

c(OpMUPOBAHHOCTh YMEHHUI OIpENesiTh BAJIEHTHOCTh U CTENEHb OKUCICHHMS XUMHYECKHX
JJIEMEHTOB B COEAMHEHHSAX pa3IMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBsA3M (KOBaJIEHTHas, HOHHasd,
MeTaJJIn4yecKasi, BOJIOPOAHAs) B COEAUHEHUSIX, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEIlleCTBA
(aToMHasi, MOJEKyJsipHAs, HOHHAs, MeETaJUIMuecKas), XapakTep Cpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCTUHECHHII;

c(hOpMUPOBAHHOCTh YMEHHI yCTAHABIMBAThH MPHUHAIJIC)KHOCTh HEOPTAaHMUYECKUX BEUIECTB MO UX
COCTaBYy K ONpeNeIEHHOMY KJIACCy/TpYIe COETUHEHHUH (IIPOCThIE BELIECTBA — METAJUIBI M HEMETAJLIbL,
OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHBIE TUAPOKCHIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUHN PAaCKPBIBATh CMBICT mepuoandeckoro 3akona JI. . MenneneeBa u
JI€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIILYIO, OOBSICHUTEIBHYIO M IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHUYECKUX
snemeHToB 14 mnepuopoB Ilepuoanueckoit cucremsl xumuueckux snaeMeHToB . W. Menneneesa,
UCIIOJNIB3Ysl TOHATHS «S-, P-, O-3J€KTPOHHBIE OpPOHTAINY, «IHEPrETHUYCCKHUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTU HM3MEHEHHUs CBOMCTB XUMHUYECKHX 3JIEMEHTOB U MX COCIUHEHUHN [0 IEpUOJaM M
rpynnam [lepuoanueckoit cucrembl xumMmuueckux 3iaeMeHToB Jl. 1. Menaeneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETHYECKON CBS3HU
MEXKJy HEOPraHMYECKMMHU BELIECTBAMU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XMMHYECKUX
peaKIHnii;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PHUUIUPOBATH XUMHUYECKHE PEAKIHH 10 PA3IUYHBIM
npu3HaKaM (YHCIy M COCTaBy pearupyrolluX BeLIECTB, TEIUIOBOMY 3(PGeKTy peakuuu, U3MEHEHHUIO
CTETICHEH OKMCIIEHUs 3JIEMEHTOB, OOPaTUMOCTH PEAKIINHU, YIACTHIO KaTajJu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHH COCTABIIATH ypaBHEHUS PEaKIMUN pPA3IUYHBIX THUIIOB, IOJIHBIE U
COKpalEHHbIE YPAaBHEHUS peakLUii MOHHOIO OOMEHA, yUUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEAKLUHU
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIUH, IOATBEPXKAAIONINE KAYECTBEHHBIM COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEILIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI, NPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPHIBATH CYITHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIHii
IIOCPEJICTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca STUX PEaKIHii;

c(OpPMUPOBAHHOCTh YMEHHHA OOBSACHATH 3aBUCUMOCTb CKOPOCTH XHMHYECKOH peakiuu OT
pa3nuyuHbIX (PAKTOPOB; XapaKTep CMEILEHUS XMMHUYECKOIO PABHOBECHS B 3aBHCHUMOCTH OT BHEILHEIO
BozneicTBus (mpunnun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHMHM XapaKTepU30BaTh XUMHUYECKHE IIPOLIECCHI, JIeXkKAlllue€ B OCHOBE
MIPOMBINIICHHOTO MOTYYeHHUS CEPHOIM KHUCIOTHI, aMMHaKa, a Takke chopMHUPOBAHHOCTh MPEACTABICHUIN
00 00X HAayYHBIX MPUHIUIAX U SKOJOTUYECKUX MPoOIeMax XMMHUUECKOTO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYMCIEHUS C HCIOIH30BAHHEM MOHITHUS «MaccoBas
70l BEIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHM Tra3oB NMPU XHMHUYECKHUX PpEaKLUAX, MacChl
BEIIeCTBA MM 00bEMa ra3zoB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00bEMY OJHOTO U3
YYaCTBYIOIIMX B PEaKLMU BEIIECTB, TEIJIOBOro 3¢ ¢eKra peakiuy Ha OCHOBE 3aKOHOB COXpPaHEHUS
MaccChl BELECTB, IIPEBPAILCHN U COXPAHEHUS DHEPTUU;

c(hOpMUPOBAHHOCTh yMEHHH COONIOAATh TMpaBWjIa TMOJIH30BaHUS XUMHUUYECKOM TIOCYIOM U
nabopaTOpHBIM 00OpYJAOBAaHUEM, a TaKKE IMpaBHia OOPALIEHHS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHITH XUMUYECKUH IKCIIEPUMEHT (pa3ioKeHUe
IIEPOKCUJA BOJAOpOJA B NPHUCYTCTBUM KaTaau3aTtopa, OINPEETIeHUE CPeabl pPacTBOPOB BELIECTB C



MOMOIIBI0 YHHUBEPCAIBHOTO WHIWKATOPA, BIUSHUE DPA3JIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKIy, peaknud HMOHHOTO OOMEeHa, KauyeCTBEHHBIE PEaKIHMM Ha cylnb(paT-, KapOOHAT- W XJIOPHUJI-
aHUOHBI, HA KAaTHOH aMMOHHS, pEIICHHE OHKCIEePHUMEHTANBHBIX 3a7ad 1o TemMaM «MeTalabsl»y |
«HeMeTaJ’IJ’IBI») B COOTBCTCTBHHU C IpaBUJIaMU TCXHUKHU 0€e30I1aCHOCTH npu O6paHI€HI/II/I C Be€UIIeCTBaMUu U
1abopaTopHBIM 000PYAOBaHUEM, MPEACTABIATh PE3yabTaThl XUMHUYECKOTO JKCIepHMEHTa B ¢opme
3allUCH YpaBHEHHWH COOTBETCTBYIOIIMX peakuid W (QOpPMyIUpOBaTh BBIBOJBI HAa OCHOBE JTHX
pE3yNabTaTOB;

c(OPMUPOBAHHOCT ~YMEHUH KPUTUYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(OpMALHUIO,
MOJIy4aeMYI0 M3 Pa3HbIX HCTOUYHUKOB (CpeCTBA MACCOBOM KOMMYHUKaLUU, IHTepHET U pyTux);

c(hOopMUPOBAHHOCTh YMEHUN COOIIOATH MpaBUjIa IKOJOTHIYECKU 1ETIECO00Pa3HOTO TOBEJACHHUS B
OBITY ¥ TPYIOBOH NEATEIHHOCTH B IENISIX COXPAHEHUS CBOETO 3/I0OPOBBS M OKPYXKAIOIICH MPUPOTHOM
Cp€anl, OCO3HAaBaTb OITACHOCTH BO3}161710TBI/I$[ Ha XKUBBIC OpTaHHU3MbI OHp@)IGJ'IéHHI)IX BCIICCTB, ITIOHUMaA
cmbicn mokaszarens [I/IK, mosicHAT, HAa mpuMepax cHocoObl YMEHBIIECHUS W TPEIOTBPAIICHHS HX
BPETHOTO BO3JICHCTBYS HA OpPTraHU3M YeJIOBEKa;

JUTSE OOYYArOIINUXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS: YMEHHUE IPUMEHSTh M

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne | HanmeHoBaHue pa3aenoB u KonuuecTBo uacos DOnekTpoHHbIE (IIUPPOBLIC)
n/m TEM MPOTPaAMMBbI Beero| Konr- || ITpak- o0pa3oBaTeNIbHbIE PECYPChI

POJIBHBIE || THYECKHE
paboTs! || paboThI

Pa3znen 1. TeopeTnueckue 0CHOBBI XMMHUM

1.1||Ctpoenne aToMOB. 3 bubmunoreka IIOK https://myschool.edu.ru/
[Tepuoanueckuii 3aKOH U
[lepunonnueckas cucrema
XUMHUYECKUX DIEMEHTOB /J[.
. Menneneena

1.2||CtpoeHue BemecTBa. 4 Bubnunoreka LIOK https://myschool.edu.ru/
Mmoroo0pasue BenecTB

1.3 |[Xumuyeckue peakimu 6 1 1 bubmuorexa LIOK https://myschool.edu.ru/

‘HTOFO o pazaeiny H 13 H H H

‘Pasneﬂ 2. Heopranu4eckasi Xumus

2.1||MeTamisl 6 1 Bubnuorexa ITOK https://myschool.edu.ru/

2.2 ||HemeTaiuibl 9 1 1 Bubnuorexa ITOK https://myschool.edu.ru/

2.3||CBs3b HEOPraHUYECKUX U 2 Bubmmnoreka LIOK https://myschool.edu.ru/
OpraHNM4Y€CKUX BEIICCTB

Hroro mo pasaeny H 17 H H H



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Ne | HammenoBaHue pa3fenos u KonungecTBo yacos OnexTpoHHbIe (II(PPOBHIC)
n/n TEM MPOrPaMMBl Beero| Konr- || Tlpak- o0pa3oBaTelIbHbIE PECYPCHI
POJIBHBIE | THYECKHE
paboTsl || paboThI
‘Pa3)1e.11 3. XuMHsl ¥ )KH3Hb ‘
‘3.1 HXI/IMI/I}I U )KU3Hb H 4 H H H ‘
‘I/ITOFO 10 pasneiny H 4 H ‘
OBIIEE KOJIMYECTBO 34 2 3
YACOB IIO ITPOTPAMME
IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC
Ne Tema ypoxka KonungecTBo yacos ara DNeKTpOHHBIE
yp |y

n/n Beerol Kout- Ipak- | M3ydeHus U(ppoBbIE

POJIbHBIE|| THUECKUE 0bpazoBaTeNbHbI
paboThl | paboTsI © peCypehl

1 | Xumuueckuit 3neMeHT. ATOM. DJIEKTPOHHAs 1 bubnnorexa LIOK
KOH(Uryparus aToMOB https://myschool.ed

u.ru/

2 |[lepuoamnueckuii 3axon u [lepuoanueckas 1 Bubnuoreka LIOK
CUCTEMA XMMHUYECKHX 3JIeMEHTOB JI. 1. https://myschool.ed
MeHeneeBa, ux CBsi3b C COBPEMEHHOM TEOpUEH u.ru/

CTPOEHHS aTOMOB

3 |3aKkoHOMEpPHOCTH U3MEHEHUS CBOWCTB 1 bubnuoreka LIOK
XHUMHYECKHUX 3JIEMEHTOB M UX COCOUHEHUH MO https://myschool.ed
rpymniam 1 nepuojaM. 3HaueHue u.ru/
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
xumudeckux ayemenToB /.M. Menaeneena B
Pa3BUTHUH HAYKH

4  ||CtpoeHue BemiecTBa. XMMUYECKasi CBA3b, €€ 1 Bubnmorexa [IOK
BUJIbI; MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM https://myschool.ed
cBs3u. BogopoHas cBs3b u.ru/

5 |BanenTHOCTB. DNEKTPOOTPUIIATENBHOCTb. 1 bubmorexa LIOK
Crenens okucieHus. BemiecTBa MOJIEKyIsspHOTO https://myschool.ed
1 HEMOJIEKYJIIPHOTO CTPOEHUS u.ru/

6 |[IlonsTue o gucnepcHbIX cuctemax. Mcrtunnapie n|| 1 Bubmoreka [IOK
KOJUIOUJHBIE PaCTBOPBL. MaccoBas 10 https://myschool.ed
BEIICCTBA B paCTBOPE u.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
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Ne Tema ypoka KommuecTBo yacos ‘ ara DNEeKTPOHHBIE

/i Beerol Kout- Ipak- | M3yueHus udpossie

POJIbHBIE|| THUECKUE 00pa3oBaTEIbHbI
paboTel | paboTeI C peCypcehl

7 |Knaccudukanus 1 HOMEHKIATypa 1 bubmmorexa [TOK
HEOPraHMYeCKuX coequHeHui. ['eneTnueckas https://myschool.ed
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3IHUHBIX u.ru/

KJIaCCOB

8 |Knaccudukanus XUMUYECKHX PEaKIIUA B 1 Bubmuorexa [TOK
HEOpPraHMYECKON U OPraHU4YeCKOM XUMHUU. 3aKOH https://myschool.ed
COXpaHEHHsI MaCChl BEILIECTB; 3aKOH COXPAaHCHUS u.ru/

Y TIPEBPAIICHHS SHEPTUN TIPU XUMHUCCKHUX
peakuusax

9 ||CkopocTth peakiuu. OOpaTUMbIe PEaKIIUH. 1 bubmorexa [JOK
XUMHUYECKOE PABHOBECHE https://myschool.ed

u.ru/

10 |IIpaktuueckas padota Ne 1. «BiusHue 1 1 butmmnorexa [IOK
pa3u4yHBIX (PaKTOPOB HA CKOPOCTh XUMHUECKOM https://myschool.ed
peaxIumy u.ru/

11 ||DaexTponurryeckas aucconuaus. [TonsTie o 1 bubmrorexa LIOK
BOJIOpoiHOM Moka3zatene (pH) pactsopa. https://myschool.ed
Peakuuu nonnoro oomeHa. ['unponus u.ru/
OpPTaHWYECKHUX ¥ HEOPTaHUYCCKHX BEIICCTB

12 ||OkuCcIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 bubmiorexa LIOK
IonsTHE 00 251EKTpONIM3€E PacIIaBOB U https://myschool.ed
pacTBOPOB coJei u.ru/

13 |[KontponbsHas paboTa 1o pasueny 1 1 Bubnuoreka LIOK
«TeopeTnueckre OCHOBBI XUMHUM» https://myschool.ed

u.ru/

14 |Mertamibl, ux nojoxeHue B [lepuoandyeckoit 1 Bubnuoreka LIOK
CUCTEME XMMHUYECKHX 3JIeMeHTOB /[]. . https://myschool.ed
MeHeneeBa 1 OCOOCHHOCTH CTPOCHUS aTOMOB. u.ru/

OO6mue ¢pu3nyeckne CBOMCTBA METAIOB
‘15 HCHJ‘IaBLI METAJUIOB. DJIEKTPOXUMUYECCKUNA P H 1 H H H HEH6HHOTeKa LHOK
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Ne Tema ypoka KommuecTBo yacos ara DNEeKTPOHHBIE

n/n Beerol Kout- Ipak- | M3yueHus HUQppoBbIE

POJIbHBIE|| THUECKUE 00pa3oBaTe/IbHbI
paboThl | paboTsI € peCypChl
HaNpsHKEHU METAIOB https://myschool.ed
u.ru/

16 || XuMuuecKHe CBOICTBA Ba)KHEHIIINX METAIIOB 1 bubmmotexa LIOK
(HaTpuii, Kanui, KaabIHii, MATHHUA, ATFOMIHHIA) https://myschool.ed
U UX COEIUHEHNN u.ru/

17 | Xumudeckue CBOMCTBA XpoMa, MEIU U UX 1 bubmmotexa LIOK
COCAUHEHUMN https://myschool.ed

u.ru/

18 || XuMuueckue CBOICTBA IIMHKA, JKeJIe3a U UX 1 Bbubmoreka IJOK
COCJIMHEHUH https://myschool.ed

u.ru/

19 |IIpaktrueckas pabota Ne 2. "Pemenue 1 1 bu6morexa LIOK
JKCIIEPUMEHTAJIBHBIX 3314 10 TEME https://myschool.ed
«MeTtamp»" u.ru/

20 |Hemeraysl, ux nonoxkenue B [lepuoamueckoit 1 bub6mnorexa [IOK
CUCTEME XUMUYECKUX d1eMeHTOB [[. M. https://myschool.ed
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB u.ru/

21 | Ddwusnyeckue CBOWCTBA HEMETAILIOB. 1 bubmmotexa LIOK
AmoTponusi HeMeTaioB (Ha IpuMepe https://myschool.ed
KHCII0poJia, cepbl, pochopa u yriepona) u.ru/

22 | XuMUYeCKUe CBOWCTBA TAIOTEHOB, CEPBI U MX 1 Bubnuoreka LIOK
COeIMHEHUI https://myschool.ed

u.ru/

23 | Xumudeckue cBoiicTBa a30Ta, pocodpa u ux 1 Bubnmorexa LIOK

COeIMHEHUI

https://myschool.ed

u.ru/
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Ne Tema ypoka KommuecTBo yacos ‘ ara DNEeKTPOHHBIE

n/n Beerol Kout- Ipak- | M3yueHus HUQppoBbIE

POJIbHBIE|| THUECKUE 00pa3oBaTEIbHbI
paboThI | paboThI C peCypehrl

24 | XuMudecKue CBOMCTBA yriepoaa, KpeMHus M ux | 1 Bu6mmorexa LIOK
COCJIMHEeHU I https://myschool.ed

u.ru/

25 |lIpuMeHeHHME BaXKHEHIIIMX HEMETAJIJIOB M X 1 bu6mmorexa LIOK
COCJIMHEeHU I https://myschool.ed

u.ru/

26 ||O0006IIEHHE M cuCcTEMATHA3AIMs 3HAHUN 110 TEME 1 bubmuiorexa LIOK
«Hemerauibr». BeauciaeHus 10 ypaBHEHUAM https://myschool.ed
XUMHYCCKHX PEAKIMA U TSPMOXUMHUYCCKUE u.ru/
pacyEThI

27 |IIpakTudeckas padora Ne 3. «Perrenue 1 1 butmmnorexa [IOK
SKCTIIEPUMEHTABHBIX 3314 110 TEME https://myschool.ed
"HemeTtammsr'"» u.ru/

28 |KonTponbHas padora o temam «MeTallib»y U 1 1 bubmrorexa LIOK
«HemeTtaub» https://myschool.ed

u.ru/

29 |Heopranuveckue U OpraHUYECKHE KUCIIOTHI. 1 bubmiorexa LIOK
Heopranuueckue u opraHnyeckue OCHOBaHUS https://myschool.ed

u.ru/

30 ||AmdoTepHBIe HEOPraHUYECKHE U OPTaHHUECKHE 1 Bu6mmorexa LIOK
coenuHeHus. ['eHeTnyeckas CBsI3b https://myschool.ed
HEOpPraHMYECKHX U OPraHUYECKUX BEIIECTB u.ru/

31 |[Poap XuMHH B 00€CIIEYEHHH SKOJIOTHUECKOM, 1 bubmiorexa LIOK
SHEPreTUYECKON U MUILEBOI 0€30I1aCHOCTH, https://myschool.ed
Pa3BUTHUH MEIUIIMHBI u.ru/

‘32 HHpeI[CTaBJ'IeHI/I}I 00 00IIMX HAY4YHBIX HpI/IHLII/IHaXH 1 H H H HEH6HHOTeKa LHOK
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Tema ypoka

KomnunuectBo yacos

Bcero

Kownrt-
pOJIbHBIE
paboTsl

IIpaxk-
TUYECKHE
paboThI

Jarta
H3y4YCHUS

DNEeKTpOHHBIE
nudpoBeIe
00pa3oBaTeIbHBI
€ pecypchl

IIPOMBIINIJICHHOI'O ITOJIYYCHUA BaKHEHUIIIMX
BCIICCTB

https://myschool.ed

u.ru/

33

Yenosek B MHPE BCUICCTB U MAaTCpUAIOB

Bubmmorteka [IOK
https://myschool.ed

u.ru/

34

X¥MHS U 310pOBbE YEIIOBEKA

Bubmmorteka [IOK
https://myschool.ed

u.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

YYEBHO-METOIUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA
1.Pynzutuc I'.E. Xumus. Oprannueckas xumus 11 kimace: yueOHUK 1 00111€00pa30BaTeIbHBIX
yupexaenuit: 6a3oBsiit yposeHs / [.E. Pynsutuc, ®.I'. ®enpaman — 14-e nuznanue — M.: [Ipocsemenwue,

2014. - 192 c.

2. Pamenkmiit M. A. Jlumaktiaeckue Matepuaisl mo xumun. 10-11 kmacc. M3parenscTBo:

IIpocsenienne.2018 rox.

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. H.H. I'apa. IIporpammbl U npuMepHOE TEMATUYECKOE NIAHUPOBAHUE Kypca XUMHUHU K yYeOHUKAM
xumuu aBTopoB I'.E. Pyasutuc, ®@.I'. ®enpaman nns 8-9 knaccos u 10-11 kiaccos
o011eo0pa3oBaTeabHbIX YupexaeHui (0a30Bblil ypOBEHb).

2. Pymsutuc I'.E. Xumus. OcHoBel 001mient xumun. 11 kimacc: yue6. st o6mieoOpazoBat. yupeskI1eHHM:

6a30BbIii ypoBenb — M.: [Ipocsemenue, 2015 .

3. T'apa H.H. Ypoxu B 11 xnacce: mocoOue amnst yaurens o0ieo0pa3oBar. yupexacHuii — M.:

[Ipocsemenue, 2014 r.

4. Ps6oB M.A. COopHUK 33124, yIpaKHEHUI U TecTOB 1o xuMuu: 11 kmacc k yueonuky ['.E.

Pynzutuca, ®©.I'. ®enbamana «Xumust: 11 knace» - M.: U3parensctBo «9k3amen», 2015r.

5. Pagenxuit A.M. Xumus. Junaxktuaeckuit Marepuain. 10-11 xnaccsl. [locobue nns yuureneit
obmeobpazoBart. yupexaenuit — M.: [Ipocsemienue, 2014 r.
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HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beeaurenannsiehttp://www.chemnet.ru ['azera «Xumus» u caidT 1uis yaurens «51 uay Ha ypOK XUMHUI»
http://him.1september.ru Equnas komexust LIOP: TIpenmetnast koymeKus « XuMHUsi»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HAYYHBIC YKCIICPUMEHTBI: XHMHUSL.
Konnexuus Poccuiickoro o0mieo0pazoBareasHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickas onmumnmaia mKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranndeckasi XUMusi: SJIEKTPOHHBIA Y4EOHHK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpBITBINA KOJUTIEIK: XUMUS

http://www.chemistry.ru lucTaHinoHHasI OIMMITHAAA TIO XUMHUH: TEICKOMMYHUKAITMOHHBIN
00pa3oBaTENBHBII MPOCKT
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