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MNOSICHUTEJIBHAS 3AITUCKA
[TporpammMa 1o XMMHH Ha YPOBHE CPEHETO 001eT0 00pa3oBaHus pa3paboTaHa HA OCHOBE

®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit Deaepanumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepalbHOW 00pa3oBaTeNbHOM MPOrpaMMbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TOCyIapCTBEHHOM
oOpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpranm3auusx Poccuiickoir ®@exepaunu, pearu3yrOIUX
OCHOBHBIC 00pa30BaTEIbHBIC IMPOIPAMMbl, H OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsxkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3pabOTKe MNporpaMMmbl IO XUMHM, K OIpEAEIECHUI0 oO0Iei
cTpaTeruv o0y4eHMsl, BOCIIMTAHUS U Pa3BUTHs, O0YUAIOIUXCs CPEeCTBAMH y4eOHOro npeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTaBUJIM KOHLENTYajlbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeNiel, colepXaHMs, pe3yJbTaToB OOy4eHUs U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMTYCKHHKaMH  00Imeo0pazoBaTeIbHOM
OpraHM3aly, SBISIETCS HEOThEMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBepLIAIOIIMM ATallOM peaju3aluy Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOYEBBIX
LEHHOCTEH, MPHUCYILUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (HOPMUPOBAHHUS MHUPOBO33pEHHS M OOLIEH KyJIbTYpbl
YeJOBEKa, a TaKKe HSKOJOrMYeckKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U
npupoaHoil cpene. Peanusyercst xumMuyeckoe oopazoBaHue 00yJarOIUXcs Ha YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpPEACTBAMH y4eOHOTo mpeamera «XHMHS», COIACpKAHUE U TOCTPOCHUE
KOTOPOTO ONpEAENeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKH HAyKd XHUMHUH, e&
3HAYCHHS B MIO3HAHUH NPUPOJBI M B MAaTEPUAILHON KU3HHU OOIIECTBA, a TAKXKE C YIETOM O0IIUX
Henel M MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEAHEro OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyio pojib B COBPEMEHHOM
UBWIN3ALUH, B CO3/JaHUU HOBOW 0aszbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKJIaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXaroleM MUpe Kak O €IMHCTBE MPUPObl U YeI0BEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE TMOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHUPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3auMOnEHCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMM, XHUMHS cTaja
HEOTHEMJIEMOM YacTbl0 MHUPOBOW KYJIbTYpbl, HEOOXOJUMBIM YCIIOBUEM YCHELIHOTO Tpynaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TIToOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0OBEYECTBA — CBHIPbEBOM, HJHEPreTHUecKoi, MHUIIEBOH, SKOJIOTMYeCKOM Oe30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOMMMH IENSIMU M MNPUHLIUIAMH CPEIHEro ooiero oopazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKHU3Hb COLIMYyMA,
POI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuueckas
XUMHsA» 1 «OO011asi 1 HeOpraHMYECcKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HaHUH 10 HEOPraHMYECKOW XMMHUU (C BKIIFOUCHHEM
3HaHUHN U3 0o0IIel XUMHM) U OpraHuveckoil xumun. GopMupoBaHue TaHHON CHCTEMbl 3HAHUMN
Opyd HM3Y4YCHUU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTtypa conepkanus KypcoB — «Opranndeckas xumus» 1 «O011as 1 Heopranuyeckas
XUMUSA» c(hOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIIACCHYECKOW TEOPUU CTPOCHHUs OPraHUYECKUX COCIUHEHHH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHMYECKUX U AJIEKTPOHHBIX IIPEICTABICHUNA O CTPOCHHUM BELIECTB.
CBenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMU. B Kypce OpraHuyeckoil XMMUU MOTY4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIacCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKLIUH.

[Ton HOBBIM yriom 3peHus B mpenMere «XuMus» 0a30BOro0 YpOBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs TEOPETHYECKHA Marepual |
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKasi XUMHUS» O00yUYarOIIUMCS MPEIOCTABISIETCS BOBMOXKHOCTh OCO3HATh
3HAYEHHE TMEePUOIUNYECKOT0 3aKOHA C OOIIETEOPEeTUYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieil 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucreMa 3HaHUM O BaXKHEMILMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IIPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKLUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTAX IIPOTEKaHUA
nomonHsercs B Kypcax 10 wum 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IOHMMAaHMIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HAyKaMH, PACKPBIBAIOT €€ poJib B IIO3HABATEIBHOU U
MPAKTUYECKON JEsTeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMpoOIeccy
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
UHTEJUIEKTYaAJIbHBIX M DKCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» JaHHOTO YPOBHS U3yUEHUSI OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QUIOCOPCKUX HAEH, TAKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEII[ECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh IPUPOJIHBIX SIBJICHUN yTEM SKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMU (akTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHus
OHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mnnane pemeHuss 3agad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOIIMXCS
INPUHATBIE MPOrPaMMOM IO XMMHHU MOJAXOJABI K ONPENENICHUIO COJEPKAHUS W IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUHN, MMEIOIINX



0a30Boe 3HaUEHUE I PA3TUYHbBIX BUIOB JEATEIILHOCTH: pEUIeHUs Ipo0biieM, ToMCcKa, aHaIu3a U
0o0paboTku wuH(pOpMAIMK, HEOOXOOUMBIX JJIsI MPUOOPETEHUS ONbITa MPAKTHYECKON U
MCCJIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B I03HAHUU XUMUU.

B mpakTuke nmpenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, TaK U
Ha ypOBHE cpenHero oomiero oOpa3oBaHMsI, TPU  ONPEACICHUU  COJEp)KATEeIbHON
XapaKTepUCTUKU IIeJiel M3y4YeHHs MpeJAMeTa HampaBiIeHUEM I[EePBOCTEIEHHON 3HAYUMOCTHU
TPaIMLUMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOM HAyKHM Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW [EATEIbHOCTH YeJIOBeKa U KaK OJHOrO W3
KOMIIOHEHTOB MHUpPOBON KyJbTyphl. C METOIWYECKOW TOYKM 3pEHUs TaKoW TMOAXOI K
OIIPEEIICHUIO LIEIel N3YUEHHUs [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIe)KAT KIFOUEBBIC MOHSITHSI,
(dyHIaMEHTAIbHbIC 3aKOHBI M TCOPHH XHWMHHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX TO3HAHHS BEIICCTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX IS MIPHUOOPETEHUs YMEHUN OPUEHTUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHUH, HIMEIOIIUX MECTO B MIPUPOJIC, B MPAKTUICCKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA U CHOCOOOB JEATCIHOCTH, CBS3aHHBIX C HAONIOJCHUEM |
OOBSCHEHMEM XMMMUYECKOTO OHKCIEPUMEHTa, COONIOJACHUEM MpaBui 0Oe3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTEepUCTUKa Ielei U 3a/1ay U3ydeHus mpeaMeTa B
nporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU MPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obpazoBanusi. CeromHs B MPENoJaBaHUM XUMHH B OoJbIieit
CTEMEeHH OTAAETCS TNPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi oOOydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM IPaMOTHOCTBIO, TO €CTh CITIOCOOAMU U
YMEHHSIMH aKTUBHOTO TIOTYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATBHOMN KU3HU JJIS PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBs3uM Cc STUM TNpuU U3YYEHHUH TpenMeTa «XUMHS» JTOMHHHUpYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus OOyYaroIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBA3aHHBIX C BEIIECTBAMH U UX MTPUMEHEHHEM;

dbopMupoBaHUe Yy OOyYaromMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIUX YHUBEPCAIbHOE 3HAUYCHHUE JIJIS PA3IUYHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHaIM3a W o00paboTku WHPOpMAIUU, HEOOXOMUMBIX [UIsl TPHOOPETEHHUS OIbITa
JESTENIbHOCTH, KOTOpas 3aHUMAeT Ba)XHOE MECTO B MO3HAHWW XWMHUH, a TaKXkKe IS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, HHTEIICKTYAIBHBIX U TBOPUYECKUX CHOCOOHOCTEH
00yyaromuxcs: CnocoOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBBIE 3HAHUS 10 XUMHUUA B
COOTBETCTBUH C )KM3HEHHBIMU IMOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIIOHHBIE
TEXHOJIOTUH JUIsI IOMCKA U aHAJIM3a Y4eOHOM M HayYHO-TIOMYJISIPHOM HH(pOPMAITH XUMHYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y O0YUYAIOIIMXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOJIFOIaTEIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTAHHE Y OOy4Yaromuxcs YOSKIEHHOCTH B T'yMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIOHAIBHOTO
IPUPOJIONIONIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECypcoB M COXpPAHEHHS MPHUPOTHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MONYUYCHHBIX 3HAHUHN ISl IPUHATHS
IPaMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOrO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00sacTn «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO61iee yucioO YacoB, OTBEAEHHBIX U M3Yy4EHUS XUMUU, HA 0a30BOM ypOBHE CPEIHETO
obmrero oopazoBanus, B 11 kimacce cocrasmusier 34 yaca (1 gac B Heeno).

COJAEP/KAHUE OBYYEHUSA

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XMMHH

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTHyeckre YpOBHHU, MOIAYPOBHH. ATOMHBIE OpOHTaNH, S-, P-, d- 31meMeHThI. OCOOCHHOCTH
pacripeiesieHus SJIEKTPOHOB M0 OpOUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
OneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xuMmMuueckux osnemeHtoB J[. U.
MenneneeBa. CBsi3b nepHoaWYecKOro 3akoHa W [lepuoamueckoil CHCTEMBl XUMHUYECKHX
sanemeHToB JI. V1. MenaeneeBa ¢ COBpEMEHHON Teopueld CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U Nepuoaam. 3HauyeHUuEe NEPUOINYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BellecTBa. XUMHUYECKass CBs3b. BUIbl XUMHUYECKOW CBs3UM (KOBaJeHTHas
HETOJISIpHAsT U TIOJISIpHAsI, MOHHAs, METaTM4ecKas). MexaHu3Mbl 00pa30oBaHUsS KOBAJICHTHON
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHHS. IOHBI: KATUOHBI U AHMOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJIAPHOIO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsaTHe 0 gucnepcHbIX cucTeMax. MicTHHHBIE U KOJUIOMAHBIE PacTBOPBI. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.



Knaccudukanust HeopraHuueckux coenuHeHuid. HomeHkIaTypa HEOpraHHYECKHUX
BEIECTB. ['eHeThueckas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEakIUii B HEOPraHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPAICHUS
SHEPIUH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3W4HbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

Onexrponutuueckas auccouuanus. CuibHble M cialOble 31eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KHUCJIAs], HEUTPAIbHAS, LIETIOYHAS.

OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTpPALIMS
tabmun «llepuoanueckas cucrema xummudeckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoJielel KPUCTAJUIMYECKUX pPemeéToK, HaOII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBUM KaTallu3aTropa,
OIpEeJIeJICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHUBEPCATIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MpOBEJEHUE NPAKTHUUECKON paboThl «BiusHue pa3inyHbIXx (aKTOpoB Ha
CKOPOCTb XUMHYECKOU PEAKLIM».

Pacuérnble 3a1aun.

PacuéTpl o ypaBHEHUAM XUMUYECKUX PEAKIIMHI, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIs BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnbl. Ilonoxxenne HemeramioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBONCTBA
HEMETAIJIOB. AJTOTPONHS HEMETAIIOB (Ha MprUMepe KUCIopoia, cepsl, hocdopa U yriaepoma).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJIMHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAIUIOB U UX COCTUHEHUN.

Meramnel. [lonoxenne meraiios B [lepuoanueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Ooirue
¢buznueckue cBoiicTBa MeTamioB. CIUIaBbl METAIOB. DNEKTPOXUMHUYECKUN P HAMpsOIKECHUH
METaJIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAJIOB (HATPUM, KaJdid, KaJbIMid, MAarHUM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUM.

O61ue criocoOb! Moay4YeHUs! MeTauioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCNEPUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB WU WX MPEBPAIICHUNA: H3y4YECHUE
KOJUIeKIIUA «MeTaluibl U CIUIaBbl», OOpa3IlOB HEMETAJUIOB, PEIICHHE AKCIEePHUMEHTATbHBIX
3aa4, HaONIOJICHWEe W  ONHCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOPHBIX  OIBITOB
(B3auMoJIeHiCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
pEaKIuy Ha KATHOHBI METAJLIIOB).

Pacuérnrie 3amaun.



Pacuérsl Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMus U )KU3Hb

Posib xumuM B 00€CTIEYeHUN SKOJIIOTUYECKOH, SJHEPreTUYECKON U MUIIEBOI OE30MaCHOCTH,
pasBuTUM MenuuuHbl. lIoHATHE O Hay4YHBIX METOJAX ITO3HAHUS BEIIECTB U XUMHUYECKHX
peaKIui.

[IpencraBaenus o006 OOWMX HayyHbBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MAaTEPUAIOB: BAXKHEHIIME CTPOUTENbHBIE MaTEpHalbl,
KOHCTPYKLIMOHHBIE MaTEepUalIbl, KPACKH, CTEKJIO, KEepaMUKa, MaTepuajbl I D3JICKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIE YJ00pEHUSI.

XUMHS M 30POBbE 4YEJIOBEKA: IMPaBWIA HCIOJIb30BAaHUS JICKAPCTBEHHBIX IIPENaparos,
npaBuiia 6€30MacHOr0 MCII0JIb30BaHMsI ITPENapaToB ObITOBOM XMMUU B TOBCETHEBHOMN JKHU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHM,
TaK W MOHATHM, SBJISIIOIIUXCS CUCTEMHBIMM JUIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAY4HbIM (akT, THUHOTEe3a, 3aKOH, TEopus,
aHamM3,  CHHTE3,  Kiaccuukamusi, IMEePUOAMYHOCTb,  HAONIOJEHHE,  AKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBIICHNUE.

®dusnka: Marepus, dHEprus, macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (U3NYECKUE BEJIMYMHBI U €ANHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, OpraHum3M, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMUYECKas IIPOMBILIIEHHOCTb, METaJLTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaos, CENbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NAIIEBAs
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKHX
[IPEnaparoB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaT€pUANIOB, JJIEKTPOHHAs MPOMBILIICHHOCTD,
HAaHOTEXHOJIOTUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI
OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIMMUCS
IpOrpaMM CpegHero obiero odopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM).



Hay4Ho-MeToandeckol OCHOBOW I pa3pabOTKH IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
IpOTpaMM CpeAHEro o0IIero 00pa30BaHus SIBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B coorBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE O0YYarOIIMMHCS POCCUHUCKON Tpa)KIaHCKOM HASHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYUEe MOTUBALUU K 00yUEHUIO;

I[EJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEW M UCTOPHUYECKUX TPATUIMKA 0a30BOIM HAYKHU XMUMHUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYLUIUMH LEJIOCTHOM CHUCTEME XUMHYECKOIO
o0Opa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd POCCUHCKOTO
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W TPAaBUJIAMU IOBEICHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHMS
JTUYIHOCTH O0YYarOIINXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUpPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M TMPAKTHUYECKOW JEATENbHOCTH OO0y4alouMxcs 10 pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

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

IPEJICTABICHUST O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIK3€E Pa3INYHBIX BUJIOB YUEOHOH NeATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HAcl€UI0 OTE€YECTBEHHOMU
XUMUU;

YBa)XEHUsI K IpOIecCy TBOpPUECTBA B O0JACTH TEOPUU M MPAKTUUYECKOTO NPUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHHUS HAyKH €CTh PEe3yJIbTaT JJIUTENbHBIX HAONIOJCHUH,
KPONOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIyYEHHH M IMOCIEAYIOIIEM aHAJIU3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUKEHUSAX COBPEMEHHOM 0TEUeCTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PELIECHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUSA LIEHHOCTEH 310poBOro M Oe3omacHoro obpasza >KHU3HHM, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOMN
JKU3HHU U B TPYAOBOU JEATEIbHOCTH;

MOHUMAaHUs IIEHHOCTH TMPaBUJ HWHIMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIKX 3/J0POBbIO U )KM3HU JIOJCH;

OCO3HAHHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYpEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKOW JIEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEUICHWU MPAKTHYSCKUX 3a/ady COIUAIbHOMN
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHMIO MPOQPECCHU pa3auyHOro pojia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaraM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBUIYaTbHOW TpPAaeKTOPUM OOpa30OBaHMS,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHUMAaHU TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHH IS PELISHUS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUSATHS JEHCTBHUM, MPUHOCSIIIMX BPEI OKPYKalOUIEH NMPUPOJHOM Cpele,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE HYKOJIOTHMUYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJUYMs PAa3BUTOTO HKOJOTHYECKOTO MBIIIIEHUS, SKOJOTHYECKONW KYJIBTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS WMH B
MO3HABATEIbHOW, KOMMYHUKATUBHOMN U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTHUKHY;

MOHUMAaHUA CIeUU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (HopMUpPOBaHUHU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM



MHpE KaK O €IUHCTBE MPHUPOJBI M YEIOBEKA, B IMO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEU WU
peLeHn: mpoodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OW 3HAYMMOCTH XMMHH JJIsi COBPEMEHHOW IUBWIM3AIMHU: B €
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepUaIbHOU
KYJBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKIOro 4JjieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTM METOJOB IIO3HAaHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yMEHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA ISl peUIeHHs IpobiieM
B PEAJIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K O3HAHUIO U HCCIIEIOBATENbCKOM AESATEIbHOCTH;

TOTOBHOCTU M CIHOCOOHOCTH K HENpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C >KMU3HECHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHoHaATHHOU
JIeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauUMMBIe 7S (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIMUXCS MEXKIUCHUTUTMHAPHBIC
(MeXTpeaMeTHbIE) O0IIeHAyYHbIE TTOHSTHS, OTPAXKAIOITUE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpPa
n CHGHI/I(i)I/IKy MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HAaYyKax (MaTepm{, BCILICCTBO,
SHEprus, sIBICHUE, MPOIEeCcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNEe, U3MEPEHUE, IKCTICPUMEHT U JIPYTHE);

VHHUBEpCcaldbHbIe  y4eOHble  JeHCTBUS  (TO3HaBaTelbHbIE, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYYaloOIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWS W YHUBEpCaJIbHbIE Yy4YeOHBIC IEHCTBHS B IIO3HABATEILHOW U
COLIMAIbHON NPAKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA )ICfICTBPIHMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKNe AeiCTBUSA:

CaMOCTOSITENNLHO (OPMYNIUPOBATh M aKTyalU3MpPOBaTh MPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas MNapaMmMeTpbl W KPHUTEPUU HX JTOCTHKECHHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTU C IOCTABJICHHBIMU LICIIAMU,;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMW NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIATH
XapaKkTepHble INPU3HAKK TIOHATHM W yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUHU BEIIECTB U XUMUYECKUX PEAKIIHA;

YCTAaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]y N3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJEHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISIBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PacCMaTPUBAEMBbIX SBICHMSX, (POPMYIMPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIONb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABIECHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHUYECKON pEakUMd — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHbIX IPU3HAKOB U3y4aEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIINIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyITUPOBAaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJIEHU;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 3a XOJOM IIPOIIECCa, CaMOCTOSITENIBHO
POTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B ITO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKAX HHGMOpManuu (HAYy4HO-TIOMYJISpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMAIMIO Ppa3IWYHBIX BUAOB M (OpPM MPEICTaBICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

(dopMynUpoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbI NPH IOHMCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 33a]a4 ONPeIeIEHHOrO THIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (POpMY IpeICTaBICHUs] HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4yHBIH $3BIK B KayecTBe CpeACTBa IpU pPadoTe € XUMHUYECKOM
uHpopMaLKel: MPUMEHSATh MEXIpeIMeTHble ((QU3MUeCKue W MaTreMaTH4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsiaeHHe yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH el CTBHAIMM:



3a71aBaTh BOIPOCHI TI0 CYIIECTBY OOCYX/IaeMOM TEeMbI B XO/€ JAUAJIOTa /WM JTUCKYCCHH,
BBICKa3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO  BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C MpPE3CHTAIMel pe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
9KCIIEPUMEHTA, TNPAKTUYECKOW pPabdOTHl 1O MCCIEAOBAHMIO CBOMCTB H3y4aeMBIX BEILICCTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pe3yNbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MMO3ULUI B X01€ 00CYKICHUS 1 0OOMEHA MHCHHUSMH.

OBJj1ajieHNe YHHBEPCAILHBIMYU PeryIsAiTHBHBIMH AeCTBHSMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILIECTBIISATH CBOIO IMO3HABATEIbHYIO NESATEIBHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBCKUX 3a/ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM MOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBIISAITh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

NPEIMETHBIE PE3YJIBTATHBI
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNW: O XHWMHYECKOW COCTAaBJISAIOIMICH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XMMHUU B IO3HAHUU SBICHUN NpPUPOAbI, B (hopMupoBaHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIOJArarouye
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKas  pel€TKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  IIJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOLMALMUA, OKUCIUTEIb, BOCCTAHOBMUTENb, CKOPOCTH
XUMHYECKOH  peaKIMHh, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoguueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUHU MPU XUMUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
Jie)Kalye B OCHOBE IOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHX SBJICHUH,
(haKTOJIOTUUECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U OE30MMacCHOM HCTOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEePHbIC MPU3HAKH MMOHSATHH, yCTaHABIUBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS IPU ONMCAHUUA HEOPTaHUYECKHX
BEILIECTB U UX MPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJISI COCTABJICHHS
dbopMya BEMIECTB W ypPaBHEHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy



(IUPAC) u TpuBHMaabHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETami€éHash M3BECTh, NMUThEBAs cOAa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONPEIENsATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEMHEHMIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYeCcKasi, BOJOPO/JHASA) B COCAMHEHMSIX, TUN KPUCTALIIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aToMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCAMHEHMUIA;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~YMEHHUH  XapaKTepuU30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl Xumuueckux 3nemeHToB [1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUUECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cucteMbl XUMUYECKHUX AeMeHToB /1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBAa HEOPTaHWYECKUX BEIIECTB Pa3UYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
OpU3HaKaM (YUCIy M COCTaBy pEearupyrouiux BeIIeCTB, TEIMIOBOMY 3((deKTy peaxiuu,
M3MEHEHHUIO CTENIEHEN OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PeaKkluy, YIaCTUIO KaTalu3aTropa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUUi pa3IUYHbIX TUIIOB, IOJHBIE
U COKpallEHHbIE YpaBHEHUs peaklUii MOHHOIO OOMEHa, yUUThIBasl yCIOBUS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HAaBaThb ONBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PaCKpbIBaTh CYLUIHOCTh OKUCIHUTEIBbHO-BOCCTaHOBHUTEIBHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI 0OBACHATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEHICHHs XUMHUYECKOTO0 PpAaBHOBECHUS B 3aBUCHUMOCTU OT
BHelIHero Bo3aercTBus (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHWMHYECKHE IPOIECChl, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a Takke chOpMUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX NMPUHIMIIAX M JKOJIOTHYECKUX IMpobiieMax XUMHUYECKOTrO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHUS C KCIOIb30BAHUEM ITOHSATHUS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKUX



pEaKIMAX, Macchl BElleCTBAa UM 00BbEMA ra3oB 10 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOrO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MACCHI BELIECTB, IIPEBPAILICHNS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJ30BAHUS XUMUYECKOW TIOCYION U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MPaBUiIa OOpAIIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
MHCTPYKLUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(pa3noxxeHue IMepoKcHIa BOAOPOAA B IPHUCYTCTBUM KaTajlM3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHA, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEUICHHE SKCIIEPUMEHTAIbHBIX
3aga4y no temaM «Meramwie» U «Hemeramibsl») B COOTBETCTBUM C IPaBWJIAMU TEXHUKU
0€301aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yibTaThl XMMHYECKOTOo 3KCIIepUMEHTa B (opMe 3amucH YPaBHEHUIl COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBObI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMMUYECKYIO HH()OpMALHIO,
[OJYy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM KOMMYHHKauuu, VHTepHET u
JPYTUX);

c(OPMHPOBAHHOCTh YMEHHMI COONIOAATh MpaBWiIa SKOJIOTHYECKH IIeIIECO00Pa3HOTO
NOBE/IECHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHHUS CBOETO 370pPOBbS U
OKpPY’KaIoIlleW MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA JKUBBIC OpraHU3MBbI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblcia nokasatens [1IK, noscusaTe Ha mpuMepax crnocoOsbl
YMEHBILIEHUS U IPEJOTBPAILECHUS UX BPEJHOTO BO3IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBIICHUI;

JUIs  CcHeNbIX M cAa0oBUIAMIMX OOy4arollMXCs: YMEHHE MCIIOJb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
HanmeHnoBanue
Ne (uudpossbie)
/o Pa3ieioB U TEM Beero Konrtpoabnbie IIpakTnueckue OGpazoBaTeabHbIe
NPporpaMmMsbl padoThI padoThI pecypebi
Pasnen 1. Teopernueckue 0CHOBbI XUMHUM
CrtpoeHue aTOMOB. https://resh.edu.ru/subject/lesson/1486/start/
[Mepuoanyeckuit 3aKoH 1 https://resh.edu.ru/subject/lesson/6479/start/150989/
1.1 [lepuonuueckas cucrema 3 https://resh.edu.ru/subject/lesson/6332/start/151021/
XUMHUYECKHUX DJIEMEHTOB https://resh.edu.ru/subject/lesson/5911/start/151053/
. . MengeneeBa
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
Crpoenne BemecTsa. https://resh.edu.ru/sub!ect/lesson/2443/start/
1.2 MHOFOOGpA3HE BEIICCTR 4 https://resh.edu.ru/subject/lesson/2055/start/

p https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2684/start/

13 S — 5 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
HWroro no pazneny 13
Pa3nea 2. Heopranmueckasi XuMust
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
2.1 MerTamnsl 6 1 https://resh.edu.ru/subject/lesson/5814/start/151239/

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/4961/start/151293/



https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2441/start/
https://resh.edu.ru/subject/lesson/2684/start/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/4961/start/151293/

https://resh.edu.ru/subject/lesson/5939/start/151320/

INOYPOYHOE IINTAHUPOBAHUE

[10 ITIPOT'PAMME

11 KJIACC

2.2 Hemeraimisl 9 https://resh.edu.ru/subject/lesson/5913/start/151347/
93 CBsI3b HEOPraHUYECKUX U 9 https://resh.edu.ru/subject/lesson/4960/start/151374/

' OpraHUYECKUX BELIECTB

Hroro no pazgeny 17

Pa3zgen 3. XuMus M KU3HL

https://resh.edu.ru/subject/lesson/3504/start/151485/

3.1 XUMHUSA U KU3Hb 4

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB 34

N

Tema ypoka KoJsun4yecTBo 4acoB

JlaTa

DJIeKTPOHHBbIE HH(PPOBBIE



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

n/n

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

U3y4eHusi

o0pa3oBaTejbHbIe PeCypChl

XUMUYECKUI
3J€MEHT. ATOM.
DJIEKTpOHHAsA
KOH(HUTyparus
aTOMOB

https://resh.edu.ru/subject/lesson/6479/main
/150993/

[Tepuoanueckuit
3aKOH U
Ilepuonuueckas
cucTemMa
XHUMHYCSCKHX
anemenToB /l. 1.
Menpaeneena, ux
CBSI3b C
COBPEMEHHOM
TEOPUEN CTPOEHUS
aTOMOB

https://lesson.edu.ru/04/11

3aKOHOMEPHOCTH
H3MEHEHUS
CBOMCTB
XAMHYECKUX
DJICMEHTOB U UX
COETUHEHUH I10
rpymmnam u
TIePUOIaM.
3HadeHUe
MEPUOTUIECKOTO
3aKOHA U CUCTEMBI
XAMHYECKUX
anemenTtoB J[.1.
Menneneesa B
pPa3BUTUHU HAYKU

https://lesson.edu.ru/04/11



https://resh.edu.ru/subject/lesson/6479/main/150993/
https://resh.edu.ru/subject/lesson/6479/main/150993/
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Crpoenue
BEIIIECTBA.
Xumudeckas CBS3b,
€€ BUIBI;
MEXaHU3MBbI
oOpa3oBaHUs
KOBaJICHTHOM
cBA3U. BopopoaHas
CBSI3b

https://resh.edu.ru/subject/lesson/6332/start/
151021/
https://resh.edu.ru/subject/lesson/4939/main
151137/

BanenTHOCTSE.
DNeKTpoOTpHUIIaTEN
pHOCTE. CTEIeHb
OKHCJICHHS.
BemecTtBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJISIPHOTO
CTpOEHUS

ITonstie o
JUCIIEPCHBIX
cHCTEeMax.
HUctunnbie n
KOJUIOUTHEIS
pacTBOPBL.
MaccoBas gois
BEILIECTBA B
pactBope

https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/lesson/4939/main
/151137/
https://resh.edu.ru/subject/lesson/4939/main
/151138/
https://resh.edu.ru/subject/lesson/4939/main
/151139/
https://resh.edu.ru/subject/lesson/4939/main
1151140/

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX
COCIUHCHMUI.
I'emetmueckas
CBS3b
HEOPTaHUYECKUX
BCIIECTB,

https://lesson.edu.ru/04/11



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4939/main/151138/
https://resh.edu.ru/subject/lesson/4939/main/151138/
https://resh.edu.ru/subject/lesson/4939/main/151139/
https://resh.edu.ru/subject/lesson/4939/main/151139/
https://resh.edu.ru/subject/lesson/4939/main/151140/
https://resh.edu.ru/subject/lesson/4939/main/151140/
https://lesson.edu.ru/04/11

Pa3IMYHBIX

10

KJIaCCOB

Knaccudpukanus

XUMHNYECKUX

peakuuii B https://resh.edu.ru/subject/lesson/4938/main
HEOPraHUYECKOM 1 /151110/

OpPraHUYECKOMN https://resh.edu.ru/subject/lesson/4938/main

XHUMHH. 3aKOH
COXpaHEHHUS MacChl
BCILIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHUs
SHEPTUHU MpHU
XHUMHYCSCKHX
peaKIusIx

CKOpOCTh peaKIuu.
Oobpatumsbie
peaxIuu.
XumMuueckoe
paBHOBECHE

[IpakTnueckas
pabota Ne 1.
«BnusHue
Pa3IUYHBIX
(dhakTOpOoB Ha
CKOpPOCTh
XUMHUYECKON
peaKIm»

/151111/
https://resh.edu.ru/subject/lesson/4938/main
/151112/
https://resh.edu.ru/subject/lesson/4938/main
/151113/

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

11

DneKTpoIuTHIeCKa
s TUCCOLIAITHS.
[TonsTHe o
BOJOPOTHOM
nmokasareie (pH)
pactBopa. Peakiuu

https://lesson.edu.ru/04/11



https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151110/
https://resh.edu.ru/subject/lesson/4938/main/151111/
https://resh.edu.ru/subject/lesson/4938/main/151111/
https://resh.edu.ru/subject/lesson/4938/main/151112/
https://resh.edu.ru/subject/lesson/4938/main/151112/
https://resh.edu.ru/subject/lesson/4938/main/151113/
https://resh.edu.ru/subject/lesson/4938/main/151113/
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HOHHOTro oOMeHa.

IM'maponus
OpFaHI/I‘IeCKI/IX nu
HEOpPraHu4YCCKUX
BEILICCTB
OKUCIUTEILHO- https://lesson.edu.ru/04/11
BOCCTAHOBUTCJIbHBI
€ peakuuu.
12 TToustie 00
3J'IGKTpOJ'II/I3e
paciiiaBoB U
pacTBOpPOB coJeil
KontponpHas https://lesson.edu.ru/04/11
13 pabota 1o pazmeny
«Teoperndeckue
OCHOBBI XUMHN))
https://resh.edu.ru/subject/lesson/3493/main
/151216/
MeTaribL. Hx https://resh.edu.ru/subject/lesson/3493/main
ITOJIOKCHHUEC B /151217_/ . .
Tepnoieckoii https://resh.edu.ru/subject/lesson/3493/main
cHCTEME /151218/
CHMIECKIX https://resh.edu.ru/subject/lesson/3493/main
anemenToB /l. 1. —/1512_19/ . .
14 Mereneena i https://resh.edu.ru/subject/lesson/5814/main
0COOEHHOCTH —/1512_40/ . .
CTPOGHI ATOMOB https://resh.edu.ru/subject/lesson/5814/main
O6mme ) /151241/
(usHHCCKHe https://resh.edu.ru/subject/lesson/5814/main
CBOWCTBA METAIJIOB —/1512_42/ . .
https://resh.edu.ru/subject/lesson/5814/main
/151262/
15 CmiaBbl METAJUIOB. https://resh.edu.ru/subject/lesson/4961/main



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151216/
https://resh.edu.ru/subject/lesson/3493/main/151217/
https://resh.edu.ru/subject/lesson/3493/main/151217/
https://resh.edu.ru/subject/lesson/3493/main/151218/
https://resh.edu.ru/subject/lesson/3493/main/151218/
https://resh.edu.ru/subject/lesson/3493/main/151219/
https://resh.edu.ru/subject/lesson/3493/main/151219/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151241/
https://resh.edu.ru/subject/lesson/5814/main/151241/
https://resh.edu.ru/subject/lesson/5814/main/151242/
https://resh.edu.ru/subject/lesson/5814/main/151242/
https://resh.edu.ru/subject/lesson/5814/main/151262/
https://resh.edu.ru/subject/lesson/5814/main/151262/
https://resh.edu.ru/subject/lesson/4961/main/151297/

DIEeKTPOXUMHUYECK
Wl psn
HanpsHKEHUN
METaJIJIOB

XHUMHYECKHE
CBOMCTBa
BaKHEHUIITIX
METaJUIOB (HaTpuUi,

/151297/
https://resh.edu.ru/subject/lesson/4961/main
/151298/
https://resh.edu.ru/subject/lesson/4961/main
/151299/
https://resh.edu.ru/subject/lesson/4961/main
/151300/

https://resh.edu.ru/subject/lesson/5814/main
1151240/
https://resh.edu.ru/subject/lesson/5814/main
1151241/

16 AL, KaTbI https://resh.edu.ru/subject/lesson/5814/main
N LHH, /151242/
aHIOMH}’IHﬁ) — https://resh.edu.ru/subject/lesson/5814/main
9 /151262/
COCOANHCHNU _—
https://resh.edu.ru/subject/lesson/3534/main
/151269/
XUMIecKHe https://resh.edu.ru/subject/lesson/3534/main
CBOICTBA XpoMma, /—1512_70/ . ;
17 METH T FiX https://resh.edu.ru/subject/lesson/3534/main
COE€IUHEHUN /151271 . ;
https://resh.edu.ru/subject/lesson/3534/main
/151272/
https://resh.edu.ru/subject/lesson/3534/main
/151269/
XuMHYECKUE https://resh.edu.ru/subject/lesson/3534/main
18 CBOICTBA IIMHKA, /151270/

JKeJe3a U uX
COEIUHEHUN

https://resh.edu.ru/subject/lesson/3534/main
/151271/
https://resh.edu.ru/subject/lesson/3534/main
[151272/



https://resh.edu.ru/subject/lesson/4961/main/151297/
https://resh.edu.ru/subject/lesson/4961/main/151298/
https://resh.edu.ru/subject/lesson/4961/main/151298/
https://resh.edu.ru/subject/lesson/4961/main/151299/
https://resh.edu.ru/subject/lesson/4961/main/151299/
https://resh.edu.ru/subject/lesson/4961/main/151300/
https://resh.edu.ru/subject/lesson/4961/main/151300/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151240/
https://resh.edu.ru/subject/lesson/5814/main/151241/
https://resh.edu.ru/subject/lesson/5814/main/151241/
https://resh.edu.ru/subject/lesson/5814/main/151242/
https://resh.edu.ru/subject/lesson/5814/main/151242/
https://resh.edu.ru/subject/lesson/5814/main/151262/
https://resh.edu.ru/subject/lesson/5814/main/151262/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151270/
https://resh.edu.ru/subject/lesson/3534/main/151270/
https://resh.edu.ru/subject/lesson/3534/main/151271/
https://resh.edu.ru/subject/lesson/3534/main/151271/
https://resh.edu.ru/subject/lesson/3534/main/151272/
https://resh.edu.ru/subject/lesson/3534/main/151272/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151269/
https://resh.edu.ru/subject/lesson/3534/main/151270/
https://resh.edu.ru/subject/lesson/3534/main/151270/
https://resh.edu.ru/subject/lesson/3534/main/151271/
https://resh.edu.ru/subject/lesson/3534/main/151271/
https://resh.edu.ru/subject/lesson/3534/main/151272/
https://resh.edu.ru/subject/lesson/3534/main/151272/

https://resh.edu.ru/subject/lesson/5814/train/
151248/
https://resh.edu.ru/subject/lesson/5814/train/

e 151269 | |
"Perere https://resh.edu.ru/subject/lesson/5814/train/
19 151250/
JKCHICPUMCHTATILH https://resh.edu.ru/subject/lesson/5814/train/
BbIX 3a4a4 110 TEMEC
g 151252/
«Meranpry https://resh.edu.ru/subject/lesson/3534/train/
151273/
Hewmeramibl, ux https://resh.edu.ru/subject/lesson/5939/main
IIOJIO)KEHUE B /151324/
[Teproanyeckoii https://resh.edu.ru/subject/lesson/5939/main
cucreMe /151325/
20 XUMUYECKHUX https://resh.edu.ru/subject/lesson/5939/main
snementos /1. U. /151326/
MeneneeBa u https://resh.edu.ru/subject/lesson/5939/main
0COOEHHOCTHU /151327/
CTPOCHUS aTOMOB
dusnueckue https://lesson.edu.ru/04/11
CBOMCTBA
HEMCTAJIJIOB.
AsmoTponust
21 HEMeTaJUIoB (Ha
puMepe
KHUCIIOPOAA, CEpHI,
dbocdopa u
yraepojaa)
XuMuuyeckue https://lesson.edu.ru/04/11
29 CBOMCTBA

rajoreHoB, Cepbl U
HUX COeIUHEHUN



https://resh.edu.ru/subject/lesson/5814/train/151248/
https://resh.edu.ru/subject/lesson/5814/train/151248/
https://resh.edu.ru/subject/lesson/5814/train/151249/
https://resh.edu.ru/subject/lesson/5814/train/151249/
https://resh.edu.ru/subject/lesson/5814/train/151250/
https://resh.edu.ru/subject/lesson/5814/train/151250/
https://resh.edu.ru/subject/lesson/5814/train/151252/
https://resh.edu.ru/subject/lesson/5814/train/151252/
https://resh.edu.ru/subject/lesson/3534/train/151273/
https://resh.edu.ru/subject/lesson/3534/train/151273/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/5939/main/151325/
https://resh.edu.ru/subject/lesson/5939/main/151325/
https://resh.edu.ru/subject/lesson/5939/main/151326/
https://resh.edu.ru/subject/lesson/5939/main/151326/
https://resh.edu.ru/subject/lesson/5939/main/151327/
https://resh.edu.ru/subject/lesson/5939/main/151327/
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

23

24

XuMmudeckue
CBOICTBa a30Ta,
dhocdopa u ux
COCIUHCHUI
XHUMHYECKHE
CBOMCTBa
yriiepojia, KpeMHHUS
U UX COEOUHEHUN

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

25

26

[Ipumenenne
BayKHEHIITHX
HEMETAIJIOB U UX
COEJIMHEHU

O06o0061IeHuE U
CHCTeMaTH3amus
3HAHUH II0 TEME
«Hemeranmby.
Breraucnenus 1o
YPaBHEHUSAM
XUMHYECKIX
peakuuii u
TEPMOXUMHUYECKHE
pacyeTsl

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

27

[IpakTnueckas
pabota Ne 3.
«Pemrenune
AKCIEPUMEHTAIIbH
BIX 3a7a4 I10 TEME
"Hemertamisl"»

https://lesson.edu.ru/04/11

28

KonTponbHas
pabora 1o Temam
«MeTannel» 1
«HemeTamibs

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

29

Heoprannueckue u
OpraHUYEeCcKUe
KHCIIOTBHI.
Heopranuueckue u
OpraHu4ecKue
OCHOBaHUS

https://lesson.edu.ru/04/11

30

31

AmpotepHble
HEOPraHUYECKHUe U
OpraHuYecKue
COCIMHCHHS.
I'eneTnueckas
CBSI3b
HEOPraHUYECKUX U
OpPraHHYECKUX
BEIIECTB

Pomne xuMun B
obecnieueHUH
JKOJIOTHYECKOM,
SHEPIreTUYECKOU U
MHIIEBON
0C30ITacHOCTH,
pa3BUTUU

M€ IUIIUHEI

https://resh.edu.ru/subject/lesson/4960/start/
151374/
https://resh.edu.ru/subject/lesson/4960/main
/151378/
https://resh.edu.ru/subject/lesson/4960/main
/151379/
https://resh.edu.ru/subject/lesson/4960/main
/151380/
https://resh.edu.ru/subject/lesson/4960/main
/151381/

https://lesson.edu.ru/04/11

32

IIpencraBnenus o0
00IIX HAYyYHBIX
MPUHITUITAX
MTPOMBIIIIIICHHOTO
MOJTy4eHUs
BayKHEHIITNX
BEIIIECTB

https://lesson.edu.ru/04/11

33

UYenosek B Mupe
BEILIECTB U

https://lesson.edu.ru/04/11



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151378/
https://resh.edu.ru/subject/lesson/4960/main/151379/
https://resh.edu.ru/subject/lesson/4960/main/151379/
https://resh.edu.ru/subject/lesson/4960/main/151380/
https://resh.edu.ru/subject/lesson/4960/main/151380/
https://resh.edu.ru/subject/lesson/4960/main/151381/
https://resh.edu.ru/subject/lesson/4960/main/151381/
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

MaTepHaJIoB

XuUMUA U 3]0pOBbE

https://lesson.edu.ru/04/11

34 1
4eJI0BEKa
OBIIEE KOJIMYECTBO
YACOB I10 34

[NPOT'PAMME



https://lesson.edu.ru/04/11

YUYEBHO-METOJAUYECKOE OBECIIEYEHUE
OBPA30OBATEJIbBHOI'O TPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA
Xumus, 11 kmace/ IN'abpuensa O.C., O61mecTBo ¢ OrpaHUYEeHHON 0TBETCTBEHHOCTHIO «J[PODA»;
AxuunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
1. O.C. I'abpuensH, I'.I". JIsicoBa «Xumust Metonndeckoe mocooue — 6a3oBbId ypOBEHBY - M.:
Hpoda 2022 rog.
2. O.C. I'abpuensa, .I'. OctpoymoB, «OO011ast XuMus B TECTAX, 3a7adax, ynpaxxHeHusx. 11
kiace» — M.: llpoda, 2023 rog.
3. O.C. I'abpuensn, [1.H. bepe3skun, A.A. YimakoBa «Xumus 11 kiacc: KonrponbHsie u
MIPOBEPOYHBIC PAOOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.
4. O.C. I'abpuensn, I'.I". JIsicoBa, A.I'. Begenckas «Xumus 11 knacc: HacronbHast kHUTA 115
yuurensi». Yacts 1 — M.: lpoda, 2019 roa.
5. 0.C. T'abpuensn, I'.T". JIeicoBa, A.I'. Beenenckas «Xumus 11 knacc: HactonbHast kaura ajist
yuurensi». Yacts 2 — M.: lpoda, 2022 rox.
6. O.C. I'abpuensn, I1.B. Pemeros, U.I'. OctpoymoBa «3aiaqn 1o XMMHHU U CITIOCOOBI X
pemerus» - M.: «/Ipodan, 2021roz.
7. M.A. PaboBa, Y .IO. Hesckas, P.B. JIuako «TecTel mo xumuu 11 ximacey, - M.: Dk3aMeH,
2019r.
8. O.C. I'abpuensn, N.I'. OctpoymM0oB «XUMHUYECKHUN IKCTIEPUMEHT B mkosie 11 kmace»; - M.:
Hpoda. — 2019 rogx.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru - T'azeta «Xumus» U caliT 1151 yauTens «5 uay Ha ypoK XUMHK»
http://my.mail.ru/community/chem-textbook/ - Benymmii . M. Xwmn. bBonee cra
BUJICO3aITUCEH AKCIIEPUMEHTOB C YPOKOB, BO3MOXKHOCTh pa3MeIlaTh CBOM MAaTEPUAIIbI, a TAKXKe
00CyXJaTh U KOMMECHTHPOBATh UyXHe. YTOOHBIA TOWCK MAaTEPHAJIOB, MO KIFOUYEBBIM CIIOBaM,
(obyaky TEeron)
http://him.1september.ru -Enunast komnekius [{OP: [TpeamerHas koyuteKus «XuMHUSI»
http://school-collection.edu.ru/collection/chemistry - EctecTBeHHO-HAyYHBIE 3SKCIEPHUMEHTBI:
xumus. Komneknus Poccuiickoro o6mieo0pa3zoBareabHOTO TopTaia
http://experiment.edu.ru - AJIXUMUK: caiit JL.FO. Anuk6epoBoii
http://www alhimik.ru - Bcepoccuiickast omumIiaa mKoJI5HUKOB 10 XUMHH
http://chem.rusolymp.ru - Opranudeckast XuMHsi: 3JT€KTPOHHBIH YISOHUK [UISI CPEIAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru - OCHOBbI XUMHU: 3JICKTPOHHBIIH yICOHHK
http://www hemi.nsu.ru - OTKpbITHIH KOJUTeK: XUMHUSI
http://www.chemistry.ru - JlucraHiimoHHast OJMMIIHAAA [0 XUMHH: TCICKOMMYHHKAIIMOHHBIH
00pa3oBaTeNbHbII MPOEKT
http://chemworld.narod.ru Caiit «BupTyanbHas XUMHUYIECKast KO
http://maratakm.narod.ru Caiit «Mup XuMum»
http://chemistry.narod.ru XuMuK.py: caiit o xumuu
http://him.1september.ru Equnas xomrekuus LIOP: TIpeameTHas KOIIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-HaydHBIE  IKCIIEPUMEHTHI:
XUMUSL.

Moanucan: Xamepyesa MapuHa BnagummposHa
DN: S=Pecny6nuka Bypstus, C=RU,
Xa M e pye Ba G=MapwuHa BnagnmmposHa, SN=Xamepyesa,
CN=Xamepyesa MapuHa BnagumuposHa,
E=director@school37uu.ru,
M a p M H a MNHH=032609183272, CHMNC=04196078867
OcHoBaHwe: S ABNsCL aBTOPOM 3TOr0
[[OKyMeHTa
BJ-I a'q M M M po B H aMeCTOI'IOnD)KBHVIe: MecTO noanMcaHus
NaTta: 2024-10-23 13:30:34

Foxit PhantomPDF Bepcus: 10.0.0


http://www.chemnet.ru/
http://my.mail.ru/community/chem-textbook/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286837835&usg=AOvVaw1yPmMiSf2PdjbAMbf4J7CQ
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286838016&usg=AOvVaw1ilVJP4XaqvOnCMWEnaukq
https://www.google.com/url?q=http://chemistry.narod.ru&sa=D&source=editors&ust=1697367286838207&usg=AOvVaw28dgve3dDrlK9dCzoD3Rkt
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697367286836874&usg=AOvVaw1w76Yil8cy8XQOReAbm-tK
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697367286837325&usg=AOvVaw2PiBi7HjhKUdJAqyQB_Bat

		2024-10-23T13:30:34+0800
	Хамеруева Марина Владимировна
	Я являюсь автором этого документа




