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MOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o XMMHH Ha YpOBHE CpeAHEro oouero o0pa3oBaHHUs pa3paboTaHa HA OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanmm»,
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUs (efepasbHOM 00pa3oBaTeabHON MPOrpaMMBbl CPEIHETO
obmero oo6pazoanus (POIl COO), mnpeacraBieHHbIXx B DenepaqbHOM TOCyIapPCTBEHHOM
obpazoBatenpHOM cTta”gapre COO, c¢ yuérom Konuenuuu mnpernonaBaHus y4eOHOro Ipeamera
«XuMuss» B 00pa3oBaTelnbHBIX OpraHu3anusx Poccuiickoit deneparuu, peaaTn3yrOIIMX OCHOBHBIC
o0pa3oBaTeNbHble NPOrpaMMbl, U OCHOBHBIX IOJIOKEHUH «CTpaTeruu pa3BUTHsS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoxa 10 2025 roga» (Pacnopsokenne [IpaButenscrea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pa0OTKe MPOrpaMMEbI 10 XMMHH, K OMpEICIICHUI0 OOIIeil cTpareruu
00y4yeHHUs, BOCIIMTAHUS U Pa3BUTHUS OOYUarOIIMXCs CPEACTBAMHU YUYEOHOIO nmpeaMeTa «XuMusi» s
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHIenTyalbHble monoxkeHus ®I'OC COO o
B3aUMOOOYCIIOBIEHHOCTH 1IeJieH, colepKaHMs, pe3yJabTaToB OOy4YeHUs U TpeOOBaHHM K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0pazoBaHue, 10JIy4aeMOe BbIITYCKHUKaMU 00111e00pa3oBaTeIbHON OpraHu3aluy,
ABJISICTCS HEOThEMJIEMOM 4YacThl0 HX 00pa3oBaHHOCTH. OHO CIIy)KUT 3aBEpILAIOIIMM 3TaroM
peaiu3alliM Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MNPUCYILIUX
L[EJIOCTHOM CHCTEME XHMHUYECKOTr0 00pa3oBaHUs. OTH LEHHOCTU KacalOTCsl MO3HAHUSA 3aKOHOB
IpUpoObl, (POPMUPOBAHUS MHUPOBO33PEHHS M OOILEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKU
00OCHOBAHHOTO OTHOILEHHsI K CBOEMY 3/10pOBbI0 U MPUPOAHOM cpere. Peamusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CpPEIHEro oOmiero oOpa3oBaHUs CPEICTBAMHU Y4eOHOTO
npeaMera «XuMUs», CoJlepKaHrue U MOCTPOEHUE KOTOPOro ONPEENIEHbl B IPOrpaMMe 110 XUMUU C
yu€ToM crneun(UKU HayKu XUMHUM, €€ 3Ha4eHUs B MO3HAHUU MPUPOJBI U B MATEPUAIBLHOU KU3HU
o0miecTBa, a Takxke ¢ yd4yéroM OOImMX Iesled W MPUHLUIOB, XapaKTEpU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero obiero oopasoanus B Poccuiickoit deneparumu.

XUMHS Kak 3JI€MEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpPaeT 0co0yl0 pojb B COBPEMEHHOM
LIMBUJIU3AllMY, B CO3/laHUM HOBOW 0a3pl MarepuaabHOM KyibTypbl. OHa BHOCHUT CBOH BKJIaja B
(dopMHpOBaHKE PALIMOHAIEHOTO HAYYHOT'O MBIIIIEHHS, B CO3JJaHNE LEJIOCTHOTO MPeICTaBIeHHs 00
OKpPY)KAIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (hopMUpYyeTCs B XMUMHH Ha
OCHOBE ITOHMMAaHHUs BEIIECTBEHHOTO COCTAaBa OKPY’KAIOILIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMHU 00JIACTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XHMHS CTajla HEOTheMJIEMON
4acTbI0 MUPOBOM KYJIBTYphl, HEOOXOJAUMBIM YCIOBUEM YCHEIIHOTO TPY/Ja U JKU3HHU KaXKIO0ro YjeHa
obmectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HMJaTelibHas, KaKk HayKa BBICOKMX TEXHOJIOTMH
HalpaBJieHa Ha pelIeHre M00abHBIX MPOOJIEM YCTOMUNBOIO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOH, MUIIEBOM, IKOJOTHUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBMM ¢ OOMmMMMM LEISIMH M NPUHIUIAMH CpEeAHEro ooéuiero oOpa3oBaHUs
copepkanne mpenmera «Xumus» (10-11 xmaccel, 6a30BBIil ypOBEHb M3y4YEHUS) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJrOTOBKY OOYy4YaroIIUXCsl, HEOOXOAUMYIO WM s
BBIPAOOTKM MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIHEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
MIPOJIOJIKEHHS] 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPECTBEHHO C XUMHUEH.

CocTaBisiomuMu npeaMeTa «XUMus» SBISIOTCS 6a30Bble Kypebl — «Opranuyeckast XUMHUS» U
«O01mas 1 HeopraHuvyeckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHUsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTeMa 3HAHUI MO HEOPraHWYEeCKOW XUMUU (C BKIIOYEHHEM 3HAHUU U3
oOuieil XxuMumn) U opraHndeckor XxumMuu. GopMUpPOBaHUE TaHHOW CHUCTEMbI 3HAHUHN MPU U3YUYEHUU
npeaMera o0ecreyrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT00Opa3us BELIECTB HAa OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHIA XUMUHU.



CtpykTypa comepkaHusi KypcoB — «Opranmdeckas xumus» U «OO0mas v HeopraHuveckas
XUMHUS» CPOpPMHUpPOBaHA B MPOrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJAXOAA K M3YyYCHHIO
yuyeOHOro MaTepuajga M O0OyCIIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUN Ha
ONpEIEIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XUMHUHU BEILECTBA
paccMaTpUBAIOTCA Ha YPOBHE KIACCMYECKONM TEOPUU CTPOCHHs OPraHMYECKHX COCAVHECHMH, a
TAaKK€ HAa YpPOBHE CTEPEOXMMHYECKMX M 3JIEKTPOHHBIX IPEACTABIECHUN O CTPOCHHUM BELIECTB.
Ceenenus o0 H3ydaeMbIX B Kypce BELIECTBaX MAAOTCA B Pa3sBUTHMM — OT YIJIEBOJOPOJOB 10
CIIO)KHBIX OHMOJOrMYEeCKH AaKTHUBHBIX COEAMHEHHH. B Kypce opraHmyeckoil XUMHUH MOJIYYaroT
pa3BuUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0LIEro oOpa3oBaHUS IE€PBOHAYAIbHbIE
MPEJCTaBICHUS O XMMHUYECKOH CBS3H, KIacCH(UKAIMOHHBIX IMPHU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIIUH.

[Ton HOBBIM yYIJIOM 3peHHs B TpeaMeTe «XuMHsS» 0a30BOr0 YpOBHS paccMaTpUBaeTCs
U3Y4YEHHBIH Ha YpOBHE OCHOBHOIO 0O0LIero o0pa3oBaHMsA TEOPETHUYECKU MaTepual u
(aKTOJIOTHUECKUE CBEIEHUS O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHWyeckas XHUMHUA» OOYyYaroIUMCS IPEJOCTaBISIETCs BO3MOXKHOCTb OCO3HATh
3HA4YCHUE MEePHOAMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOOJIOTHUECKUX TO3HIINH, TITy0xe
MOHATh UCTOPUYECKOE M3MEHEHHE (YHKLUH 3TOro 3aKOHa — OT 00oO0IIaroLei 10 00bACHAOLIEH U
MPOTHO3UPYIOLLEH.

Envnasg cucreMa 3HaHMM O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)K€ O XMUMHMUYECKUX PEaKLUsAX, UX CYLIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsiercas B Kypcax 10 wu 11 KkmaccoB aiieMEHTaMu — COAEp)KaHUS, HMMEIOLUIMMHU
KYJIbTYpOJIOTHUECKUH ¥ TPHUKIATHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TIOHUMAaHHIO
B3aMMOCBSA3M XUMHUU C JPYTMMH HayKaMM, pAacKpbIBalOT €€ pOJb B II03HABATEIbHOW U
MPAKTHUYECKON JIEATEIIbHOCTH YeJOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBKEHHUS K IIPOILECCY
TBOpYECTBA B O0JACTH TEOPUM M NPAKTUUYECKUX MPUIOKEHUH XHMHUH, MOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATLCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX IpOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBAaTh MH(MOPMAILMIO M NPUMEHATh €€ JJIs TOIOJHEHHs 3HaHUM, peleHHs
MHTEJJIEKTYaJIbHBIX W JKCIEPUMEHTAIbHBIX MCCIENOBAaTENIbCKUX 3anad. B memom copepxaHue
yueOHOro npenMeTra «XUMHSI» JaHHOTO YPOBHS M3y4Y€HHS OPUEHTHPOBAHO Ha (POPMHPOBAHUE Y
00yyarolMXxcsi MUPOBO33PEHUYECKON OCHOBBI JJI TMOHHMMaHUs (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHallbHOE €IMHCTBO HEOPraHMYECKOro W OPraHHMYecKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHUEM, IO3HABAEMOCTh NMPUPOIHBIX ABJIEHUHN MyTEM HKCIIEPUMEHTA U
pelieHsl TMPOTUBOPEYUH MEXJTYy HOBBIMH (akTaMHM M TEOPETHMUYECKUMH IPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHHM B PEIIEHHWU HKOJIOTMYECKUX MpoljeM, a Takxke npoliem cOepekeHus
JHEPreTUYECKUX PECYPCOB, ChIPbs, CO34aHUS HOBBIX TEXHOJIOIMI U MaTEPHUAJIOB.

B nnane pemeHus 3agad BOCIUTAHUS, PA3BUTUS U COLMAIU3aLMU OOY4YalOLIUXCSl MPUHATHIE
IIPOrpaMMOMl 10 XHUMHUHU TOAXOABl K OIpPENEICHUIO COACpPXKAHMS U TIOCTPOEHUs INpeaMeTa
npenycMaTpuBaioT (OPMUPOBAHUE YHUBEPCAIBbHBIX YUEOHBIX JEHCTBUI, HMeIomuXx 0a3oBoe
3Ha4YeHHUE IS pa3IMYHbIX BHJIOB JEATEIBHOCTHU: PELIeHHUs Mpo0iieM, IOUCKa, aHalu3a u 00paboTKu
nHpopMaluy, HEOOXOAUMBIX IS MPUOOPETEHMs] OMbITa MPAKTHYECKOM U HCCIIEOBATEIbCKOM
NESATENBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUM XUMUHU.

B mpaktuke mpernojaBaHusl XUMHH Kak Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHusi, Tak U Ha
YpOBHE CpeAHero oOmero o0pa3oBaHUs, MPU OIMpPENEICHUH COAEPKATEIbHOW XapaKTepPUCTUKH
nene M3ydeHHs IpeAMeTa HalpaBICHWEM MEepPBOCTENEHHOW 3HAUYMMOCTH TPaJWLMOHHO
npu3Haércst  (OpPMHpPOBAHHE OCHOB XHMHYECKOH HaykM Kak 00JacTd  COBPEMEHHOIO
€CTECTBO3HAHHUS, IPAKTUUECKOMN NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOIWYECKOM TOYKH 3PEHUS] TaKOW MOJAXOJ] K OMNPEACIICHUIO IENe H3y4YeHUs
IIpEIMETA SIBJISIETCS BIIOJHE OIIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3peHHs TJIaBHBIMU LIETSIMU M3YYEHHUS NpeaMeTa « XUMHUsI» Ha 6a30BOM
ypoae (10 —11 Ki1.) IBIsIFOTCS:



e (QopMHpOBAaHHE CHUCTEMBl XHMHYECKHX 3HAHUW KaK BaKHEHIIEH COCTaBISAIONICH
eCTeCTBeHHO-HaquOﬁ KapTuHbl MHPA, B OCHOBC KOTOpOﬁ JeXKaT KIIKYCBBIC ITOHATHA,
(bYHI[aMeHTaJIBHBIG 3aKOHbI U TCOPHU XHUMHHU, OCBOCHHC A3bIKa HAYKH, YCBOCHHC UM INOHHMAHUC
CYIIHOCTH JOCTYIHBIX 0000IIeHN MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHEH UX
Pa3BUTHA U CTAHOBJICHHUS,

e (dopmupoBaHMEe W pa3BUTHE MPEACTABICHUN O HAYyYHBIX METOJAaX IMO3HAHUS BEIIECTB H
XUMHUYECKUX peakiui, HEOOXOAMMBIX M NPUOOPETeHHUS YMEHUN OpUEHTUPOBATHCA B MHpE
BELIECTB U XUMUYECKHUX SIBJICHHUM, HMEIOIUX MECTO B MPUPOAE, B MPAKTUUECKON U MOBCEAHEBHOU
KHU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB AEATEIbHOCTH, CBS3AHHBIX C HAOIIOJEHHUEM U OOBICHEHUEM
XUMHUYECKOT0 IKCIIEPUMEHTa, COOIIOICHUEM MTPaBHII O€30MacHOr0 0OpalleHus C BeIleCTBAMHU.

Hapsiny ¢ stum, coxmep:karenbHas XapaKTEpUCTHKA LE€NEH M 3a7ad U3ydeHUs NpeaMeTa B
IporpaMMe o XMMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU MPHOPUTETAMHU B
cucteMe cpenHero oomero oOpaszoBanus. CerofgHsi B MPENOJaBaHUM XUMHUU B OOJIBIICH CTEICHU
OTIaETCs MPEeaNOYTEeHUE MPAKTUUECKON KOMIIOHEHTE COJIep:KaHusl 00y4YeHUs, OpUEHTHPOBAHHOW Ha
MOATOTOBKY BBITYCKHUKA 0011€00pa30BaTeIbHON OpraHU3alliy, BIACIONIEro He Ha0OpOM 3HAHMIA,
a (pyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHHSIMH AaKTHUBHOTO IOJIyYeHUs
3HAHUU U IMPUMCHCHUS UX B peaﬂbHOﬁ JKU3HHU OJId PCIICHUSA MMPAKTUYCCKUX 3aaaYy.

B cBsi3u ¢ 3TUM Npu U3ydeHUU mpeaMeTa «XUMHUS» JOMUHUPYIOIIEe 3HaYeHHe MPUOOpPEeTaroT
TaKHe eI U 3aJ1a4l, KaK:

ajanTtanus oOy4aroumxcs K YCIOBHSM JUHAMHYHO pa3BHUBAIOIIETocs MUpa, GOpMUPOBAHUE
UHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIFHOMY TPHUHATUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHLBIX C BCIICCTBAMU U UX IPUMCHCHUCM;

dbopMupoBaHue y 00YyYarOMIMXCSl KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIMIA), UMEIOIINX
YHHUBCPCAJIBHOC 3HAYCHHUC [JIA Pa3JIMYHBIX BHUAOB JACATCIBHOCTHU: PCIICHHA HpO6J’I€M, IIOHUCKa,
aHanm3a U 00paboTku HHQOpPMAIMK, HEOOXOAMMBIX s MPUOOPETEHUS OMbITa AESITENbHOCTH,
KOTOpasA 3aHUMACT BaXHOC MCECTO B IIO3HAHWU XHMMHUH, a TaKXKC I OLCHKHU C HOSI/IHI/II\/JI
JKOJIOTHUECKON O€30MacHOCTH XapakKTepa BIUSHUSA BEIIECTB M XHUMHUYECKHUX IMPOIIECCOB Ha
OpraHM3M 4eJOBeKa U MPUPOJHYIO CPENY;

pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB, HHTEIIEKTYadbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0OyyaroluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MNPHOOpeTaTh HOBbIE 3HAHMS 10 XUMHH B
COOTBETCTBUM C KMU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA U aHajlu3a y4eOHOM M Hay4yHO-NONYJSIpHOW MH(POPMAlMU XUMHUYECKOTO
COJIepKAHUS;

dbopMHpOBaHHE M DPA3BUTHE Y OOYYAIOIIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJI0AaTeNbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
IIpH TJIAHUPOBAHUHN U MTPOBECACHUN XUMHUYCCKOTO SKCIICPUMEHTA,

BOCTIHTaHHE y 00ydJaromuxcs YOSKIEHHOCTH B TYMaHUCTHUECKON HAMPABICHHOCTH XUMUH, €€
BAXHOW pOIM B pEUICHUH TIJIOOAJBHBIX MpOOJeM pPalMOHAIBHOIO MPUPOJONOIb30BAHMUS,
MIOTIOJTHEHMSI DHEPreTHYECKUX PECYPCOB M COXPAaHEHUs IPUPOJHOTO PaBHOBECHS, OCO3HAHMS
HE00XO0IMMOCTH OEpe’KHOT0 OTHOILEHHUS K MPUPOJE U CBOEMY 3JI0POBBIO, a TAKKe MPUOOPETEHUS
OTIbITa WCTOJb30BaHUS TMOJYYCHHBIX 3HAHUM AN MPHHITHS TPAMOTHBIX PEIICHUN B CHTYyaIUsX,
CBSI3AHHBIX C XUMHWYCCKUMU SABJICHUSMU.

CBS3b C PABOYEM ITPOT'PAMMOM BOCIIUTAHUSI IITKOJIbI

Peanuzanus BocnuTaTe bHOrO MOTEHIIMANA HA YPOKE XUMHUU MPENoJaraeT clieayolee:

e opraHu3zaiio paboTsl C 1eThbMU KakK B o(JaifH, Tak U OHJaiH Gopmare;

® YCTAHOBJICHHC JOBCPHUTCIBbHBIX OTHOIIEHUH MCXKAY YUUTCIIEM MW C€ro Y4YCHUKaMH,
CHOCOOCTBYIONIMX TO3UTHUBHOMY BOCHPUATHUIO Yy4yallUMHCA TpeOOBaHUM U Mpoch0d ydHTens,
MPUBJICYECHUIO MX BHHMMaHUA K OOCYXJaeMONM Ha ypoke HH(pOpMAlUH, aKTUBHU3AIMH MX
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M03HABATENbHOMN 1€ATEIbHOCTH,;

e T00YyX/JEHHE IIKOJBHUKOB COOJIOJaTh HA YPOKE OOIICHPUHATHIE HOPMBI TOBEACHUS,
npaBuiaa OOLICHHUS €O CTapiiuMu (YYUTENIIMH) M CBEPCTHUKAMH (IIKOJbHUKAMHM), MPHHIIUAIIBI
y4eOHOM JUCIHUIUIMHBI U CAMOOpPraHM3allii, COIVIacHO YcTaBa IIKOJbI, [IpaBuiam BHYTpPEHHETO
pacrnopska mKOJIbI.

® WCIIOJIb30BAHHME BOCIUTATEIBHBIX BO3MOXHOCTEH COJEp)KaHHs Yy4eOHOro mpeaMera 4epes
JEMOHCTPALIMIO JIETSIM MPUMEPOB OTBETCTBEHHOIO, TPAXKIAHCKOTO TIOBEIEHUS, MPOSBICHUS
YeJIOBEKOIIO0Us U J00OpOCEpICeYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOLIUX TEKCTOB Ui YTCHHS,
3a/1a4 JUIsl pelIeHns, KeWCOB U IUCKYCCHIA,

® TMPUMCHCHHE HA YPOKE MHTEPAKTUBHBIX (POPM paOOTHI yUaIIMXCS: MHTEIUICKTYAIbHBIX UTP
BUKTOPHUHBI, TECTUPOBAHUE KEHChHI, CTUMYJIUPYIOIIUX T03HABATEIbHYIO MOTHBAIUIO IKOJEHUKOB;

® NCKyCCUH, KOTOpBIE JAlOT y4yalllUMCS BO3MOXHOCTb MPHOOPECTH OMBIT BEIACHUS
KOHCTPYKTHBHOTO JIMAJIOTa,;

® TpynmnoBoi pabOThI WM PabOTHI B TTapax, KOTOPBIC Y4aT MIKOJIHLHUKOB KOMaHIHON paboTe U
B3aMMO/ICHCTBUIO C IPYTUMU JICTHMU;

® OQIUMIIHAJBI, 33aHUMATENbHBIE YPOKM M TMATHMHHYTKH, YPOK - JeJoBas WUrpa, ypoK —
MyTEIIECTBHE, YpOK MacTep-KJiacc, YPOK-UCCIICZIOBaHNUE, Yy4eOHO-pa3BIICKATEIbHBIC
MEPOIPUATHS, BKIIOYECHHE B YPOK WIPOBBIX IMPOLEAYP, KOTOPBIC IOMOTAIOT TIOJICPKAThH
MOTHBAIIMIO JIETEH K TMIOJYYCHUIO 3HAHWW, HAJTQKUBAHWIO IMO3UTUBHBIX MEKIUIHOCTHBIX
OTHOIICHUH B KJIACCE, TOMOTAIOT YCTAHOBJICHUIO JOOPOXKEIaTEIbHON aTMOCc(ephl BO BpeMsl YPOKa,

® UHTEUIEKTYaJIbHbIX WP, CTUMYIHPYIOIIUX TO3HABATEIbHYI0 MOTHBAIMIO IIKOJHLHUKOB.
[IpenmerHbie BbIycKu 3acenaHus kinyba «Urto? ['me? Korma?», OpeitH-punra, redMuduxarius:
KBECTBI,  WTpa-TIPOBOKAIUS,  WTPa-dKCICPUMEHT,  UTpa-IACMOHCTpAIUsl, WIrPa-COCTI3aHUE,
TUIAKTHYECKOro Tearpa, e IOJIYYCHHbIE Ha YpOKE 3HaHUA OOBITPHIBAIOTCS B TEATPATbHBIX
MMOCTaHOBKAX;

e opranuzanus medcTBa MOTHBUPOBAHHBIX M OJPYAUPOBAHHBIX yUYANIMXCA HAJ UX
HEYCIICBAOIIUMA  OJHOKJIACCHUKAMH, JIAOIIEr0 IIKOJBHUKAM COLNHUATBHO 3HAYUMBIH  OIBIT
COTPYJTHUYECTBA U B3AMMHOMN TTOMOIIIH;

¢ VHUIMUPOBAHHE M TMOJJAEPKKA HCCIEAOBATEIHCKON NEATENHHOCTH IIKOJIHHUKOB B paMKax
peali3alii WMH WHJIUBUIYaIbHBIX W TPYIIIOBBIX HCCIEIOBATEIILCKUX IMPOCKTOB, IOMOTAeT
MPUOOPECTH HABBIK CAMOCTOSITEIbHOTO PEUICHHUs] TEOPETUYECKOM MpoOaeMbl, OQOpMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKHUTEIHLHOTO OTHOIICHUS K YYXKUM UAesM, 0(hOpMIICHHBIM B paboTax
JOPYTHX  WCCIEAOBaTeNe, HABBIK  IMYOJUYHOTO  BBICTYIUICHUS  TIepel  ayJAUTOPHEH,
apryMEHTHUPOBAHUS U OTCTaWBAHUS CBOCH TOYKH 3PCHHUS,

e co37aHWe THOKOW W OTKPBITOM CpeApl OOYYCHHsS] W BOCIHTAHUS C HMCIIOIH30BAaHUEM
raJDKETOB, OTKPBITHIX 00Opa30BaTENbHBIX PECYpPCOB, CHUCTEM YIPABICHUS TO3BOJIAET CO3/AaTh
YCIOBUSL JUIsI peanu3allid BeAyIIMX NPUHIHUIOB oOpazoBanus XX| Beka: «oOpa3oBaHHe AJs
BCEX», «00pazoBaHUe Yepe3 BCIO KU3HB», 00pa30BaHUE «BCETa, BE3/IC U B JTI000E BPEMsI».

Y oOydaromuxcsi pa3BUBAIOTCS HABBIKM COTPYJHUYECTBA, KOMMYHHKAIIUHU, COLUATHHON
OTBETCTBEHHOCTH, CIIOCOOHOCTb KPUTHYECKH MBICIHTh, ONEPATHUBHO M KAa4eCTBEHHO peIIaTh
MPOOJIEMBI; BOCITUTHIBACTCS [ICHHOCTHOE OTHOIIICHUE K MUPY.

PesynpTarel enuHCTBA Y4eOHON M BOCHHTATEIBHOW MEATEIHHOCTH OTPAXKEHBI B pasjiene
pabodeil mporpaMMbl «JIMYHOCTHBIE PE3YJbTAaThl W3YYCHHS YUEOHOTO MpeaMeTa «XUMHUsS» Ha
YPOBHE CPEAHETO 0011ero 00pa3oBaHUS».

B yuebGHOM mutaHe cpemHero oOmero oopasoBaHus MpeaMeT «XuMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB PEeIMETHOM 001acTH «EcTecTBeHHO-HAYYHBIE TTPEIMETHI».

OO11ee yncno 4acoB, OTBEAEHHBIX NIl U3YUEHHUs XUMUH, Ha 0a30BOM YPOBHE CpETHEro 00IIero
obpasoBanwusi, coctaniser 68 yacos: B 10 kimacce — 34 uaca (1 gac B Henemo), B 11 kimacce — 34 uaca
(1 gac B Hemeri0).



COJAEPKXAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyecKkue OCHOBbI OPraHUYECKONH XUMUM

[TpenmeT oprannyeckoil XuMuu: €€ BO3HUKHOBEHUE, PAa3BUTHE U 3HAUCHUE B MMOJIYUEHUU HOBBIX
BEUIECTB U MarepuanoB. Teopus cTpoeHus opraHudeckux coeauHeHuid A. M. byrtneposa, eé
OCHOBHBIE ToJI0keHUs. CTpYyKTypHbIe (HOpMYJbl OpraHU4YecKUX BemlecTB. ['oMoiorus, u3omepusi.
XuMudeckasi CBSI3b B OPraHMUE€CKUX COCTUHEHUSIX — OJJMHAPHBIE U KPATHBIC CBA3H.

[IpencraBinenue o kiaccupUKalUKM OpPraHUYECKUX BemlecTB. HomeHkIaTypa oOpraHudeckux
coeMHeHUH (CHCTeMaTH4ecKas) M TPUBUAIbHBIC HAa3BaHUS BAXXHEUIIMX MPEICTaBUTEIICH KIAaCCOB
OpPraHUYECKUX BEILIECTB.

DKCIIEpUMEHTAIbHbIE METOAbl W3Y4YCHHUS BEHIECTB M HX MPEBPAIECHUNA: O3HAKOMIICHHE C
o0Opa3laMi OpraHMYeCKHX BEIIECTB W MaTepHallaMd Ha HMX OCHOBE, MOJEIHMPOBAHHUE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOJIOJACHUE U ONMUCAHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIIECHUIO
OpPraHMYeCKUX BEIIECTB MIPU HarpeBaHUU (IUIaBJICHHE, OOYTIIMBaHKE H TOPEHHE).

YriieBogopoanbl

AJKaHbBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHU psia. MeTaH M d3TaH — MpocTeHIne
MPEACTAaBUTENHN AJKAHOB: (PU3UYECKHE U XMMUYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUsI U TOPEHUS),
HaXO0XJACHHUE B MIPUPOJIE, OTyUYECHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKHM psii. DTUJIECH W MPONWICH — MPOCTEHIIHe
NPEACTABUTENIM AIKCHOB: (PHU3MYECKME W XHMHUYCCKHE CBOWCTBAa (peakiuu THIPUPOBAHUS,
TaJIOTeHUPOBAHUS, TUIpATAI[UU, OKUCIICHHS U TIOJTUMEPHU3ALINH ), TTOJIYYCHHE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u wmetunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBoMicTBa (peakius mojauMepu3aiun). [loyueHrne CHHTETHIECKOTO KayayKa H Pe3UHbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHUNA Psil. ALIETUICH — MPOCTEHIIN
MPEJICTaBUTENIb AJKHHOB. COCTaB, CTPOCHHE, (PU3UYECKHE W XHMHUYECKHE CBOWCTBa (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUHU, TOPEHUS ), TOJIyIeHHE U TIPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (u3NUECKHME M XHUMHUYECKHE CBOWCTBa (peakuuu
raJIOTEHUPOBAHUS W HUTPOBAaHHUSA), TONy4YeHHE W TMpuMeHeHue. Toryon: cocmas, cmpoenue,
Qusuueckue u xumuueckue ceoucmea (peakyuu eano2eHUPOBAHUs. U HUMPOBAHUS), NOLYYeHUe U
npumenenue.  TOKCUYHOCTb  apeHOB. ['eHeTHdeckas CBA3b  MEXAY  YIJIEBOJOPOAAMH,
MIPUHAJICIKAIMMHU K Pa3IMYHBIM KJIaccaMm.

[TpupoaHble HICTOYHHUKH YTIIeBOJ0pO10B. [IpuponHbIil a3 u nomyTHbIe He(TsAHbIE ra3bl. HepTh
n e€ mnpoucxoxnaeHue. CrocoObl mnepepabOTKH HEPTH: MEeperoHka, KPEKUHT (TepMUYECKHI,
KaTaTuTH4eckuii), mupoiu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH
1 B ObITy. KaMEeHHBIH yTOIb U IPOYKTHI €T0 MepepaboTKH.

OKCIepUMEHTAIbHbIE METOAbl W3YYEHHUS BEIIECTB M MX MPEBPALICHUN: O3HAKOMIICHHE C
oOpasmamMu IJIacTMacc, KaydykoB W pe3wHbl, KoyuleKiuu «HedTb» u «YTomp», mMomenupoBaHuE
MOJIEKYJ1 YTJIEBOJOPOJIOB U TallOTEHONPOM3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJTyYeHUE ITHICHA U U3yUEHUE €r0 CBONCTB.

Pacuérnupie 3amaun.

Brruucnenuss mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOIMYECTBA HCXOTHOTO
BEIIECTBA WU MPOAYKTA PEaKIMU MO0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO M3 UCXOTHBIX
BEIIIECTB WU MPOTYKTOB PEAKITHH).

Kucaopoacoaep:kamme oprannyeckue coeInHeHust

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpPOEHHE, (QU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (peakuMM C AKTHUBHBIMH METaJUIaMH, TallOT€HOBOJOpPOAaMH, TOpEHUeE),
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IIpUMEHEHHE. BOoIopoIHbIE CBS3M MEXIY MOJIEKYJIaMH CIIMPTOB. JIeCTBHE METaHOIA U 3TAHOJIA HA
OpraHM3M YeJIOBEKa.

MHoroaToMHble CIUPTHI. DTUJIECHIVIMKONIb U INIMLEPUH: CTPOEHHUE, (PU3NUECKHe U XUMUYECKUEe
CBOMCTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU METAJNIaMH, KAU€CTBEHHAs! PEaKIMsl HA MHOTOATOMHBIE
cnupthl). JlelicTBUe HA OpraHu3M uenoBeka. [IpuMeHenne riunepyusa u STUIICHTJIUKOIISL.

®deHou: cTpOeHHE MOJIEKYJbl, (puU3MuecKkue M XUMUYECKHe cBOiicTBa. TOKCHMYHOCTH (heHoIa.
[Tpumenenue peHomna.

Anbnerunsl U kemonsi. opManbaerus, aneTanbIeru: cTpoeHue, GU3nYeckue 1 XMMUYECKHe
CBOMCTBa (pEaKkUWU OKHUCICHUS M BOCCTAHOBIICHHS, KAUECTBEHHBIC PEAKLUH), IOJIyYCHUE U
IIPUMCHEHHUE.

OMHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuUHAash W YKCYCHasi KHCIIOTHI:
cTpoeHue, (HU3MUECKUe M XMMHUYECKHEe CBOiicTBa (CBOMCTBA, 0OIIME Ul Kiacca KHCIOT, PEaKius
TepuUKaAIMK), TMONlydeHHe U mnpuMeHeHue. CrTeapuHOBas M OJEUHOBAas KHCJIOTHI Kak
IIPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHnble 3(hupbl KaKk IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ Maposn3 cinoxHbIX 3GupoB. XKupsl.
I'mpponus xupos. [IpuMeHneHne kupoB. bruosorudeckas posp KUPOB.

VrneBojbl: cocTaB, Kiaccu(UKanus yrieBogoB (MOHO-, M- W Toikcaxapuisl). [mokoza —
[POCTEHIINI MOHOCaxapuj: OCOOEHHOCTH CTPOEHHUS MOJIEKYJNbl, (PU3NYECKHE U XUMHYECKHE
cBoiicTBa (B3aumoseiicteue ¢ ruapokcuaom meau(ll), okucieHrne aMMHaYHBIM PACTBOPOM OKCHIIA
cepeopa(l), BoccraHOBJICHHME, OpOXKEHHE TIJIFOKO3bI), HAXOXKJICHHE B MPHPOJEC, NPUMEHEHHE,
Ouosiornyeckas posb. oTocuHTe3. PPyKTO3a KaK U30MEP TIIHOKO3BI.

Kpaxman u wnemnonio3a kak HpUpojaHble mnoiuMepbl. CTpoeHHE Kpaxmana U LEJUTHOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA Kpaxmaia (I'MIpoJin3, KayeCTBEHHAs PEaKkIMs ¢ HOAO0M).

OKCHepUMEHTAJIbHBIE METOJbl HU3Y4YEHHsS BEIIECTB M UX [PEBPALICHUI: IpOBEJIEHHUE,
Ha0JII0/IEHNE U ONHCAaHNE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CIUPTOB (OKuCIeHHue odTaHonma okcuaoM Menu(ll)), MHOroaTroMHbBIX CIHPTOB
(B3ammogeiictBue riuiepuHa ¢ ruapokcuaom memu(ll)), ampmerumoB (OKMCIIeHHE aMMHAYHBIM
pactBopom okcuna cepebpa(l) u ruapokcunom memu(ll), B3aumosneiicTBie Kpaxmania ¢ HOIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrble 3agaqu.

Borunicnenuss mo ypaBHEHMIO XMMHUYECKON peakluu (Macchl, 00bEMa, KOIMYECTBA UCXOJHOTO
BEIIECTBA WJIU MPOJIyKTa PEAKIMU M0 U3BECTHBIM Macce, 00bEMY, KOTUYECTBY OJTHOTO U3 UCXOAHBIX
BEIIIECTB WM MPOJYKTOB PEaKIIHH).

A3oTcozeprKalie OpraHn4ecKiue COeAUHEHHNS.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHudeckue coeAuHeHus. Puznueckue U XMUMHUYECKHE
CBOWCTBA AaMMHOKHUCIOT (Ha TMpuMepe TIJuIMHA). buonmornyeckoe 3HaueHUE aMHHOKHUCIOT.
[TenTuae!.

benku kak mHpUpPOAHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHMs. [lepBuuHas, BTOpUYHAs U
TpeTHYHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OENKOB: THUJIPOJU3, JI€HATypalus,
KayeCTBEHHBIE PEaKIIMy Ha OEJIKH.

OKCHepUMEHTAIbHBIE METOJbl HW3Y4YEHHs BEIIECTB M WX IMpEeBpalleHuil: HaOmoaeHue u
OIMCaHME JAEMOHCTPALMOHHBIX OMBITOB: JE€HATypalus OETKOB IPH HAIPEBaHUH, IBETHBIE PEaKIUU
O€eJKOB.

BbicokomosiekyasipHbIe cOeJUHEeHU

OcCHOBHBIE TMOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI. MOHOMEp, MOJHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEPHU3aluu, CPEAHsSI MOoIeKysipHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUH — OJUMEPU3ALIUS U ITOJIMKOHICHCALINS.

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIeCTB M HUX MPEBpallleHUN: O3HAKOMIIEHUE C
o0pa3iaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.
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MexnpenMeTHbIE CBSI3U.

Peanuzanus MEXIpeIMETHBIX CBs3ed NpU M3ydyeHMH opranmdeckoil xumuu B 10 kiacce
OCYILLIECTBIISICTCA 4epe3 MCIOJIb30BaHME KaK OOLIMX €eCTECTBEHHO-HAy4HbIX IOHATUH, Tak M
MIOHSATUH, SABJIAIOIIMXCA CUCTEMHBIMU JUISL OTIEIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO011e ecTecTBEHHO-HaY4HbIE MOHSATHUSA: SBJICHUE, HaY4HbIM (pakT, runoresa, 3aKOH, TEOPHUS,
aHaIM3, CHUHTE3, KIACCHU(PHUKAIMI, NEPUOJUYHOCTh, HAONIOJIECHHE, H3MEpEHHUE, HKCIEPUMEHT,
MOJIETIMPOBAHUE.

®usuka: marepus, SHEPIHs, Macca, aTOM, JJEKTPOH, MOJIEKYJa, DHEPreTUYECKUH YPOBEHbD,
BEIIECTBO, TeJO, 00bEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3NUECKUE BETUYMHBl U €AUHULBI UX
U3MEPEHMUS.

buonorus: knerka, opraHu3M, Ouocdepa, OOMEH BeUIECTB B OpraHusme, (oTocuHres,
OMOJIOTHMYECKH aKTHBHBIC BelecTBa (OCIKH, YIIIeBOIbI, XKHUPHI, HEPMEHTHI).

['eorpadus: MuHepasbl, FOPHbIE TOPO/IbL, TIOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONIorus: NUILEBbIE IPOMYKTHI, OCHOBBI PAallMOHAJIBHOIO IMUTAHUSA, MOIOIIME CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKHUE IpEnaparhbl, MaTEpHUajbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuuecKui  sneMeHT. AtToMm. Sapo aroma, H30TONBL.  DJEKTpOHHass  00O0J0YKa.
DHepreTHYecKue ypoBHH, MOIYPOBHH. ATOMHBIC OpOHMTand, S-, P-, 0- anemeHThl. OCOOCHHOCTH
pacripesieieHust 3JIEKTPOHOB MO OpOMTalsIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHQUTYypalusi aTOMOB.

Ilepponnueckuin 3akoH u Ilepuommueckas cucremMa XUMUYECKHX odneMmeHroB JI. M.
Menpeneena. CBsi3b eproOAMYECKOro 3akoHa U [lepuonnyeckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB
. . MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB M0 rpynnam u
neprogam. 3HaueHUe NEPUOANYECKOTO 3aKOHA B Pa3BUTHHU HAYKH.

CrtpoeHue BeliecTBa. XMMHUYECKas CBsA3b. Buabl XUMHUUECKO! CBsI3U (KOBaJIEHTHAsl HETIOJISIpHast
U TOJIsIpHAsi, MOHHAs, MeTaJulndyecKas). MexaHu3Mbl 00pa30BaHMsI KOBAJEHTHOM XUMHUECKON CBS3U
(oOmMeHHBbIH u JIOHOPHO-aKIEITOPHBIN). Bonoponnas CBSI3b. BaneHTHOCTS.
OnexTpooTpuLaTeNbHOCTh. CTENEHb OKUCIEHUs. FIOHBI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMs. 3aKOH IIOCTOSIHCTBA COCTaBa
BEUIECTBA. [UIBl KPUCTALINYECKMX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPHUCTAJUINYECKON PEIIETKH.

IlonsaTe 0 aucnepcHbIX cucreMax. VCTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOPE.

Knaccugukanus HeopraHndeckux coennHeHui. HomeHkIaTypa HEOpPraHMYeCKHX BEIEeCTB.
I'eneTnveckas CBSI3b HEOPTraHMUYECKUX BEIIECTB, IPUHAUICKAINX K PA3TUIHBIM KJIACCAM.

Xumnueckass peakius. Kraccupukanust XUMHYECKMX pEakUMid B HEOPraHMYECKOW u
OpraHWYEeCKOM XMMHH. 3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAHEHUS WU IPEBPAILCHHUS
SHEPIUU NP XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pPa3IMuHBIX (hakTopoB. OOpaTHMble pEaKLUU.
Xumuueckoe paBHOBecue. @DakToOpbl, BIUSAIOIMIME HAa COCTOSHUE XUMHUYECKOIO PpaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTtnueckass auccormanus. CuibpHble W ciadble 37eKTponauThl. Cpeaa BOAHBIX
PacTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAs, IICIOYHAS.
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OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCTIepUMEHTAIBHBIE METObI U3YYCHHUS BEIIECTB M MX MPEBPALICHUN: TEMOHCTpAIUs TabIuI]
«Ilepmoanyeckass cucremMa xumuuyeckux sieMeHtoB [[. M. MeHneneeBa», u3ydeHue Mopenei
KPUCTANINYECKUX PENIETOK, HAONIOJCHHE M OIMCAaHUE JCMOHCTPAIMOHHBIX W JTAOOPATOPHBIX
OTBITOB (pa3fio’KeHUE IMEPOKCHAa BOJOPOJAA B MPUCYTCTBUU KaTallu3aTopa, OMpPENCICHUE Cpeabl
pPacTBOPOB BEHIECTB C IMOMOINBIO YHHUBEPCAIBHOTO HMHIWKATOpPA, PEaKIMd HOHHOTO OOMEHa),
MIPOBEJICHUE MPAKTUUYECKOH paboThl «BiusHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKIum».

Pacuérnbie 3agaun.

Pacuérel 10 ypaBHEHHAM XUMUYECKHX PEAaKUUH, B TOM YHUCJIE TEPMOXHMHUYECKHE PaACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM ITOHATHS «MACcCOBasi J10JIs1 BEIIECTBAY.

Heopranuueckasi xummus

Hemeramnsl. [lonoxxenue HemetamioB B [lepuoauueckoi cucreMe XMMUYECKUX AJIEMEHTOB /.
W. MenneneeBa M OCOOCHHOCTH CTpPOEHHS aTOMOB. DH3MYECKHWE CBOHCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha puUMepe KUCIopoia, cepsl, hocdopa 1 yriepoaa).

XVWMUYECKUE CBOMCTBA BAXKHEHIINX HEMETAIUIOB (TAJIOTEHOB, CEPHI, a30Ta, ¢ocdopa, yriepoaa
U KpPEeMHHS) U HX COCAMHEHUH (OKCHUIOB, KHUCIOPOJCOJEPKAIINX KHUCIOT, BOJOPOIHBIX
COCIMHCHUN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue metaioB B lleproanueckoi cucreMe XMMHUYECKUX 3iieMeHTOB JI. H.
MenpaeneeBa. OCOOEHHOCTH CTPOCHHUS OJIEKTPOHHBIX 000J04YeK aToMOB MeTamioB. OOmiue
¢usnyeckne cBoiicTBa MeTauioB. CIUIaBhl METAJIOB. DJIEKTPOXUMHUYECKUH DA HaNpsHKSHUH
METaJUIOB.

XUMHUYECKUE CBOMCTBA BAKHEHIIUX MeTa/UoB (HATPpHUM, Kaluil, KalIblUH, MAarHUH, aTIOMUHHH,
LUHK, XpPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUI.

O61ue criocoOb! noay4yeHus: MeTajuioB. [IpuMeHeHne MeTanaoB B ObITY M TEXHUKE.

DKCIEpUMEHTAIbHbIE METO/bl M3YUYEHUs BELIECTB U MX NPEBPAILICHUN: W3yUEHUE KOJUICKIUU
«MeTasibl ¥ CIUIaBbI», 00pa3lloB HEMETAUIOB, PEIICHUE YKCIIEPUMEHTANIBHBIX 3a/1a4, HaOI0IeHHEe
U ONHUCAaHHWE JIEMOHCTPAI[MOHHBIX M IJIA0OPATOPHBIX OMBITOB (B3aUMOJAEUCTBHE THAPOKCUAA
QTIOMUHMSI C PACTBOPAMU KHUCIIOT M IIeJI0Uei, KaueCTBEHHBIC PEaKIIMM Ha KATHOHBI METaJIIOB).

Pacuérnrble 3agaqu.

Pacuérer maccel BemiecTBa WM 00BbEMaA Ta30B MO U3BECTHOMY KOJUYECTBY BEIIECTBA, MAacce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEUIECTB, pacuéThl Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOIYKTOB PEAKIINH, €CJIM OJTHO W3 BEIIECTB UMEET MPUMECH.

XuMUA 4 KA3HDb

Ponp xuMuu B oOecreyeHHH JKOJIOTUYECKOW, SHEPreTHYeCKOW M TMHINEBOM 0e30MacHOCTH,
pa3BuTUU MeauIMHEL. [loHATHE 0 HAYYHBIX METOAAaX IMO3HAHUS BEHIECTB U XUMUUYECKUX PEAKIIUA.

[TpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO MOTYYSHHUS Ba)KHEHIIUX
BEIIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpPHANOB: BaXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHasbl JUIsl JJIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHE U MUHEPATbHBIEC yI0OpEHUSI.

XuMus ¥ 3JJ0pPOBhE YETOBEKA: MPaBHUIa UCIOJIB30BAHUS JICKAPCTBEHHBIX MpEnapaToB, MpaBuia
0€30MMacHOTO UCIOIH30BaHUS MPENapaToB OBITOBON XHMHH B IOBCEAHEBHON KHU3HU.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MEXNpeAMETHBIX CBS3€H MPU M3yYeHHH OOIed M HeopraHudecko xumuu B 11
KJIacCe OCYIIECTBIICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHSATUH, SABJIAIOMIMXCA CUCTEMHBIMU JUISI OTJIEIBHBIX IPEAMETOB €CTECTBEHHO-HAYUHOI'O [IUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpUs, aHAIH3,
CHHTC3, KJ'IaCCI/I(I)I/IKaI_II/ISI, NEepuOoaANIHOCTD, Ha6HIO,IIeHI/Ie, OKCIICPUMCHT, MOZACIIMPOBAHUC,
U3MepeHHe, sBJICHHE.

®dusuka: MaTepus, SHEpPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEWTPOH, HWOH, H30TOIl,
PaIMOAaKTUBHOCTb, MOJICKYJIA, DHEPreTHYCCKUIl YPOBEHb, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSHHUCEC BCIIICCTBA, q)HSI/I‘-IeCKI/Ie BCJIIMYMHBI U €AMHUIBI UX U3MCPCHUA, CKOPOCTD.

Buosnorus: KieTka, opraHu3M, SKOCHCTeMa, Ouocdepa, MaKpo- H MHKPOJICMEHTBI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHu3Me.

[eorpacdust: MUHEpaIIbl, TOPHBIE OPOJIBI, [IOJE3HBIC UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MNPOMBINIJICHHOCTh, MCTAJUIYyprus, HpOU3BOACTBO CTPOUTCIBbHBIX
MaTepHaoB, CEJIbCKOX 03 HCTBEHHOE HPOU3BOJICTBO, HHIIeBast HPOMBIIUICHHOCTB,
d)apMaHeBTI/I‘IGCKaH MMPOMBIIIJICHHOCTD, IMMPOU3BOACTBO KOCMCTUUCCKHX NPCapaToB, MPOMU3BOJACTBO
KOHCTPYKIMOHHBIX MaTePHAJIOB, 3JIEKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHU ITPOI'PAMMBI 110 XUMHNHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHS OOYYAOIIMMHUCS TIPOrpaMM
cpenHero obmero oOpa3oBaHUSl (JUYHOCTHBIM, METAlpPEJAMETHBIM U mpeaMeTHbiM). Hayuno-
METOAMYECKOW OCHOBOW il pa3paOOTKH IJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS MPOTPaMM
cpenHero oo1iero 06pa3oBaHUs ABISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM C CHUCTEMHO-AESTENBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yNbTaTOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CpeHero oOIiero o0pa3oBaHusl BblAEICHBI
CJIEYIOIINE COCTABISIOLINE!

OCO3HAaHHE OOYYAIOUIUMUCS POCCUMCKOM TIpaKAAHCKOW HUIACHTUYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIILHOCTH M CaMOOIIPEIETICHUIO;

HAJIM4YMEe MOTUBALIUU K 00yYEHUIO;

[[EJICHANIPABICHHOE DPAa3BUTHE BHYTPEHHHUX YOEKICHWH IJMWYHOCTH HA OCHOBE KIIFOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULIMI 0a30BOM HAyKH XUMUU;

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIMXCs PYKOBOACTBOBATHCS B CBOCH J1€ATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, HPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHYECKOIO
o0pa3zoBaHUs;

HaJIMYue MPaBOCO3HAHUS IKOJIOIMUECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTh
KU3HEHHBIC IJIaHbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpEAMETa « XUMUS» TOCTUTAIOTCS B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHOW JIEATEIbHOCTH B COOTBETCTBUM C TYMAHHCTUYECKUMH, COLUOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€ajJaMH POCCUHCKOIO TIpakJaHCKOTO OOIlecTBa,
IPUHATBIMA B OOILIECTBE HOPMaMU M NpPaBUIAMU TOBEICHHUS, CIIOCOOCTBYIOIIMMH IpoOLeccaM
CaMOII03HaHUs1, CAMOPa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUSI IMYHOCTH 00YYarOIIMXCS.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS MpeIMeTa « XUMHS» OTPaKatoT CPOPMHUPOBAHHOCTH OIBITA
MIO3HABATEIbHON M NPAKTHYECKON JAeATEeIbHOCTH OOydYarolUMXcsl MO pealu3aluu MPUHATHIX B
00I11eCTBE LIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

OCO3HAHMs OOYYaIOUIMMHUCSA CBOMX KOHCTUTYIMOHHBIX INpaB M OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOMOPSAKY;

IPEICTaBICHUs. O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXJINYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MAEATENbHOCTH IMpPH CO3JaHMU YYEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3a/1a4, BHITOJTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI IPYTUX Ipu
aHaJIM3e pa3INYHbIX BUJIOB YUeOHOM e TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OTEUECTBEHHOW XUMUM;

YBa)XKEHUS K IMPOLIECCYy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO NMPUMEHEHUS] XUMUH,
OCO3HAHMS TOTO, YTO JOCTHXKEHUS] HAYKH €CTh Pe3yJbTaT UINTENbHBIX HAOII01eHUH, KPOMOTINBbIX
AKCIIEPUMEHTAJIBHBIX IOMCKOB, IOCTOSTHHOTO TPY/a YYE€HBIX U IPAKTHKOB;

UHTEpeca U MOo3HaBaTEeIbHBIX MOTUBOB B MOJYYEHUHU U MOCIEAYIOIIEM aHalIu3e MH(pOpMaIuu o
MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OT€UECTBEHHOW XMMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XMMHYECKHUMH SIBICHUSIMH, U NPUHUMATh
OCO3HaHHBIE PELICHNUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
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TOTOBHOCTH OLIEHUBaTh CBOE TIOBEIEHHWE U TMOCTYNKH CBOMX TOBapHIled ¢ MO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM STUX MOCTYIKOB;

4) hopMUpOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHMs ILIEHHOCTEH 370poBOro W 0Oe30macHOro obpasza KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOIOICHHSI TIPABHJI 0€30TIACHOTO OOpaIeHHsI C BEIIECTBAMH B OBITY, TTOBCETHEBHOM KU3HU U
B TPYAOBOH J€ATEIbHOCTH;

MOHMMAHHUSI IICHHOCTH MPAaBWJI UHAUBHIYAILHOTO U KOJUICKTUBHOTO OE30MAaCHOTO MOBEICHUS B
CUTYaIUAX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMsI TOCIICACTBUH W HENPHUATHS BPEAHBIX NpUBbIUEK (ymoTpeOIeHUsT aJKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOIr0 BOCIIMTAHUS

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEIOBATEIbCKOM  AESITENbHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JNCATCIHHOCTH,

YCTAaHOBKM HAa AaKTHUBHOE Yy4YacTHE B pEIICHWH MPAKTUYECKHX 3aJad  COIHMAIbHOMN
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYCHHIO MPOQPECCHI pa3IudHOTO poja, B TOM YMCJIE HAa OCHOBE
MIPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOH IeATeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYaJLHOW TPAaeKTOPHH 0Opa3oBaHUs, Oymaymiei
npodeccun u peanuzanuu COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00I11eCTBa,;

6) IK0JI0OrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKH 1€71€cO00pa3HOro OTHOILIEHUS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAHUS
’KM3HH Ha 3eMIIE;

MOHMMAHMS TJIOOATFHOTO XapaKTepa SKOJOTHYECKUX MpOoOIeM, BIHSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOTHON U COIUATILHOM CPEBI;

OCO3HAHUS HEOOXOJIMMOCTH HCIOJIb30BAHUS JOCTHKEHHN XUMHUH MAJS pEIIeHHs] BOIPOCOB
paIlMoOHAIBHOTO TIPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HEMPUSTHUS NEHCTBUM, MPUHOCIIINX BPE OKPY’KAIOIIEH TPUPOIHOUN cpesie, yMEHHS
MPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTHUECKUE MOCIESACTBUS MPEANTPUHUMAEMBIX TEUCTBUN U
MpeA0TBpalaTh UX;

HaJUYHS Pa3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, DKOJIOTMYECKOW KYJIbTYpHI, OIIbITa
JEATEIbHOCTH  3KOJIOTMUECKOW  HANpaBJIC€HHOCTH, YMEHHUSI pPYKOBOJCTBOBATHCS UMM B
MMO3HABATEIbHOM, KOMMYHUKATUBHON M COLIMAILHON TPAKTUKE, CIIOCOOHOCTH M yYMEHHS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 O3HAHUA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00IIECTBEHHOU MPaKTUKH;

MOHMMAaHUS CHeNU(PUKM XUMHHM KaK HayKd, OCO3HaHUs €€ poinu B (HopMHpOBaAHUHU
paIlMoOHAIBFHOTO HAYYHOTO MBIIIUICHHS, CO3/IaHUM I[€JIOCTHOTO TPEACTABICHHUS 00 OKpYKAroIemM
MHUpE KaK O €IMHCTBE MPUPObI U YETOBEKA, B O3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM coXpaHeHHUs MPUPOTHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHH JUII COBPEMEHHOW IMBIJIM3AIlMU: B €€
T'YMaHUCTHYECKONW HANpaBIEHHOCTH M BAaKHOM POJMM B CO3JaHUM HOBOW 0a3bl MaTepHalbHOM
KYJIbTYpBl, PEHICHHH TI00aTbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOMA,
SHEPTETUYECKON, TTUIIEBOW M SKOJIOTHUECKOW 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, 00ECTIEYCHUN
YCJIOBHH YCIIEIITHOTO TPY/Ia ¥ IKOJIOTHIECKHA KOM(POPTHOM KM3HU KAKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOH  TpPaMOTHOCTHU:  [OHUMAHUA  CYIIHOCTH  METOJOB  IO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIMOCOOHOCTH HCIOJIb30BaTh IMOJIydaeMble 3HAHUS IS
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aHaJin3a 1 OOBSICHEHHUS SIBJICHUN OKPY>KAIOLIEro MUPA U MPOUCXOIAIINX B HEM U3MEHEHHH, YMEHUs
nenath 000CHOBAHHBIC 3aKIIOYCHHSI HA OCHOBE HAayUYHBIX (DaKTOB U UMEIOIINXCS JAaHHBIX C LEJIBI0
MOJIy4€HHUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOh30BaTh XUMUYECKHE 3HAHUS JJIS PEHICHUS MpoOiieM B
peaIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpEca K NO3HAHUIO U UCCIIEI0BATENIbCKON JESTENbHOCTH;

FOTOBHOCTU M CIOCOOHOCTH K HEMPEephIBHOMY OOpa30BaHHIO W CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 10 XMMHH B COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSIMH;
MHTEpeca K 0COOCHHOCTSIM TPy/Aa B Pa3iMuHbIX chepax npodhecCHOHATBLHON NesTeIbHOCTH.

METANPEJMETHBIE PE3YJIbTATDBI

MertanpenmMeTHble pe3yIbTaThl OCBOCHHUS Y4E€OHOTO MpeaMeTa «XUMUsS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaUMMBbIC IS (DOPMHPOBAHUS MHPOBO33PCHHS OOYYAIOMIMXCS MEKIUCITUIUIMHAPHBIC
(MexxmipeMeTHBIC) OOIIeHAYYHbIC TOHATHUS, OTPAKAIOIINE [[EIOCTHOCTh HAYYHON KapTUHBI MUPA U
CHenM(pUKy METOJOB IO3HAHUS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprusi, SIBJICHUE, MpOIlecCc, CUCTeMa, Hay4yHbI (aKkT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHNE, HAOIIOACHHE, U3MEPEHHE, IKCIICPUMEHT U JPYyTHUeC);

YHHUBEpCcalibHble yueOHbIe AeHCTBHs (IIO3HABAaTEIbHbIC, KOMMYHUKATUBHbBIC, PETYJISTUBHBIC),
obecnieunBaromue GopMupoBaHue (PYHKIIMOHATHHONW TPAMOTHOCTH M COLMATBHOW KOMIICTCHIIUU
oOyuaronmxcs;

CIIOCOOHOCTH 00yyJaronmxcs HCII0Ib30BaTh OCBOCHHEIE MEXIUCIUTIIIHHAPHBIE,
MHUPOBO33PEHUYECKHNE 3HAHUS M YyHHUBEpPCAIbHbIE Y4eOHBbIE JCWCTBUS B IIO3HABATEIbHON U
COLIMAJIBHON ITPAKTHKE.

MetanpeaMeTHble  pe3ylbTaThl  OTPAXKAIOT  OBJIAJEHUE  YHUBEPCAIBHBIMH  YYEOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M PETYJISTHBHBIMU JICHCTBUSIMH.

ORi1aieHHe YHHBEPCAJIbLHBIMH YUeOHBIMHU MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbIe JIOrNYecKHUe JeiCTBUS:

CaMOCTOSITEILHO ~ ()OPMYJIUPOBATh W aKTyaIM3UpOBaTh MpoOOJIeMy, BCECTOpPOHHE &
paccMaTpuBaTh;

OTIPEICIIATH TEJH JISATSIILHOCTH, 3a/1aBast MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS, COOTHOCUTH
PE3YNbTaThI JESTENLHOCTH C TOCTABIEHHBIMHU LIETISIMU;

UCIIOJIb30BAaTh TIPM OCBOCHWM 3HAHWW TIPUEMBI JIOTHYECKOTO MBINUICHUS — BBIACIATH
XapaKkTepHble TMPU3HAKKM TIOHSATHA ¥  yCTaHABIMBaTh WX B3aMMOCBA3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE TIOHATHS JIsI OOBSICHCHUS OT/ICTHHBIX ()aKTOB W SIBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPUH TSI KIIAaCCU(UKALIUY BEUIECTB U XUMUYECKHUX PEAKITHil;

YCTaHABIIMBATh IPHUUYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Ty N3YyIacMbIMHU SBJICHUSIMU,

CTPOUTBH JIOTUYECKHUE PaACCYXICHHs (MHIYyKTUBHBIC, NEAYKTHUBHBIC, MO0 AHAJIOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPHUBACMBIX SIBIICHUSAX, (OPMYIHPOBATH BBIBOJBI H
3aKJIIOYEHUS;

NPUMEHSTh B TIPOIECCe MO3HAHUS, HUCIOJIb3yeMble B XHMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIENIH, MPEOOPa30BBIBATH MOJICIBHBIC MPEJACTABICHUS — XMMUYECKUN 3HAK (CMMBOJ) 3JICMEHTA,
XUMHYeCKass (QopMmyia, ypaBHECHHE XHMHUYSCKOH pEaKIUH — TP PEIICHUH  yYeOHBIX
MO3HABATENBHBIX M MPAKTHUUECKUX 3a/lad, MPUMEHSATh HAa3BaHHBIE MOJEIbHBIC MPEACTABICHUS IS
BBISIBJICHHSI XaPAKTEPHBIX MTPU3HAKOB U3YYaeMbIX BEIICCTB U XUMHUYCCKHUX PEAKIIHH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUUYCCKUX PEaKITUH;

dbopMyIMpOBaTh eI W 33Ja4d  WCCICJAOBAaHWS, WCIOJB30BaTh ITOCTABIICHHBIC W
CaMOCTOSITENTLHO C(HOPMYITMPOBAHHBIE BOIIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJISI
(hopMHUPOBaHKS TUITOTE3BI TIO MPOBEPKE MPABUIIBLHOCTH BBHICKA3bIBAEMBIX CY)KJICHH,
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BJIQJIETh HABBIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEACHHUS] YUCHHUECKUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHMs HAONMIOAATh 3a XOJOM IIpOIecca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €ro pe3ynabTaT, (opmyaupoBaTh OO0OOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICIOBAHMSI, COCTABJIATH OOOCHOBAHHBIA OTUYET O MPOICIIAHHON
pabore;

nproOpeTaTh ONBIT YYCHUYECKOH HCCIIE0BATEIbCKON M MTPOSKTHON JEATENbHOCTH, MPOSBISTH
CIOCOOHOCTBH U TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHMs TPAKTUUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOAO0B IO3HAHUSI.

3) pa6ora ¢ nngopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX MUCTOUYHUKAX HH(POpMANMU (HAy4YHO-TIOMYJIApHAs JUTEpaTypa
XMMHYECKOTO COJIEpKaHUs, CIPaBOYHBbIC MMOCOOMS, pecypchl VHTepHeTa), aHalIU3UpPOBaTh
MHPOPMALIMIO PA3NIUYHBIX BUIAOB U (OPM TIPEACTABICHUS, KPUTUYECKH OLICHUBATH €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

dopMynHpoBaTh 3ampockl M TPUMEHATH pa3jIMYHbIE METOABl IpH TIOMCKE U O0TOOpe
uH(popManuy, HeOOXOAUMOM JJIsl BBIMOJIHEHHs YUeOHBIX 3a7a4u ONpeAeNEHHOTO TUIIA;

npuoOpeTaTs OINBIT HCHOJIB30BAaHUA HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM,

CaMOCTOSTENIHO BBIOMPATh ONTUMANbHYIO (OpMY IMpeicTaBieHHs HHPOpMaIMu (CXEMBbl,
rpaduky, TuarpaMMmsl, TaOIUIBI, PUCYHKU U APYTHUE);

UCTIOJIb30BaTh HAYYHBIN SI3BIK B Ka4ECTBE CPENICTBA MPH padoTe ¢ XMMHUYECKOH MH(OpMAITHEH:
MPUMEHITh MEXNpeAMETHbIE ((U3HUecKue M MaTeMaTUYecKue) 3HaKU M CUMBOIIBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYDY;

HCIIOJIb30BaTh U MPeoOpa30oBbhIBATh 3HAKOBO-CUMBOJIMUECKHE CPEICTBA HATIISITHOCTH.

OsJaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMH:

3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEeMbl B XOJA€ IHMajora H/Wid JITUCKYCCHH,
BbICKa3blBaTh HUJAEH, (OPMYIHPOBATh CBOM NPEJIOKEHUS OTHOCUTENIBHO  BBIIOJHEHHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNaTh C TIPe3EHTAllMeld pe3ylbTaTOB I103HABATENbHONW JESATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITENTFHO MJI COBMECTHO CO CBEPCTHHKAMH TP BBIMOJHEHHH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON palboThl MO HCCIEIOBAaHUIO CBOWCTB M3y4yaeMbIX BELIECTB, peaju3alMd y4eOHOro
npoekTa W (HOpMyIMpPOBATH BBIBOABI 1O pe3yJbTaTaM IPOBENEHHBIX HCCICIOBAHUN IyTEM
COIJIACOBaHUS MO3UIUI B X07e 00CYXAeHUS 1 0OMEeHa MHEHUSIMH.

OgJaileHNe YHUBEPCAJIbHBIMH PeryJsiTHBHbIMH J1eHCTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIATh CBOIO IO3HABATENbHYIO JESTEIbHOCTD,
ompenenss e€ LeNd W 33Ja4d, KOHTPOJHMPOBATH M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
Ipe/ularaéMblii  aqropuT™M JEWCTBUH IMpHU BBIOJHEHUHM YYEOHBIX M HCCIENOBAaTEIbCKUX 3a/ad,
BbIOMpaTh HanOosiee 3PPEKTUBHBIN CIOCO0 UX pElIeHUs C Y4ETOM MOJIY4YEHHs] HOBBIX 3HAHMM O
BEIIECTBAX U XUMUYECKUX PEaKIHsX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHBI

10 KVIACC

IIpeameTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHSI» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUH O XMMHUYECKOH COCTAaBIAIONIEH €CTeCTBEHHO-HAY4YHOM
KapTUHBI MHpa, pOJIU XWUMHHU B IMO3HAHHUHU SIBIICHUH npupoanl, B q)OpMI/IpOBaHI/II/I MBIIIJICHUS N
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS PEIICHHS
NPAKTUYECKUX 33Ja4 U DKOJOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3[0POBBIO H
IIPUPOJHOM Ccpene;
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BJIQJICHUE CHUCTEMON XMMHUYECKUX 3HAHHM, KOTOpas BKIIOYAECT: OCHOBOIIOJIATAIOUINe MOHSATHUS
(XMMHUYECKUII 9JIEMEHT, aroM, JJCKTpOHHas 000JOYKa aToMma, MOJIEKYJa, BaJCHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, XHUMHYECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaIéHHast), MOJib, MOJIIpHAsi Macca, MOJIIPHBIA 00BEM, YITIEpOIHBINA CKeNleT, (PYHKIMOHAIbHAs
rpymna, paaukai, U30MepHUsi, U30MEpbl, TOMOJIOTUYECKUH PSll, TOMOJIOTH, YTJIEBOJOPOIbI, KUCIOPO]
U a30TCOJIEepIKaIle COSAUHEHUS,, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIISIPHBIC
COCIMHEHMS); TEOPUU M 3aKOHbI (TeOopus CTpOeHMsI opraHuMdeckux BemectB A. M. byrtneposa,
3aKOH COXPAHEHUS MAaCChl BCIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYCCKHH S3bIK  XHUMHU;
MHPOBO33PEHUYECKUE 3HAHUS, JeKallMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SIBJICHUH, (DAKTOIOTMYECKHE CBEACHHUS O CBOWMCTBAX, COCTaBe, IOJYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXXHEUIIUX OPraHUYEeCKHX BEUIECTB B OBITY W MNPAKTHUYECKOU
JeSTEIIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHUU BBISBJISATH XapaKTEpHbIC MPU3HAKU MOHSATUHN, YCTaHABIMBATH UX
B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIONIUE ITOHSATHS IPH OIMKMCAHUU COCTaBa, CTPOCHUS W
MpPEeBpALICHUI OPraHUYEeCKIX COCTMHEHU;

c(OPMUPOBAHHOCTh YMCHHM HCIOJIb30BaTh XHUMHYECKYIO CHMBOJHUKY JUISI COCTaBIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYJT OPraHMYECKUX BEIICCTB U
ypaBHEHUN XMMHUYECKUX PEaKIUi, U3rOTaBIMBATh MOJETU MOJEKYJ OPraHWYECKHUX BEIIECTB JIs
WUTIOCTPAIIUU UX XUMAYECKOTO W MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAUICKHOCTh HM3YUYEHHBIX OpPraHMYECKHX
BEIIECTB 10 HUX COCTaBy M CTPOCHHIO K OINpPENeIEHHOMY KJIACCY/TPYIIe COeIUHEHHH
(yriieBoopoibl, KUCIOPO U a30TCOACPIKAIINE COSTHHEHHS, BBICOKOMOJICKYIISIPHBIE COCITUHEHNS),
JaBaTh WM Ha3BaHUs 1o cucremarnueckod Homenkiarype (IUPAC), a Ttakke NIpUBOIUTH
TPUBUAIbHBIE HA3BaHUA OTAENBHBIX OpPraHMYECKHX BEIIECTB (PTUJICH, TMPOMUIIEH, AalleTHIIEH,
STWJICHIJIUKOJIb, TIUIEPHH, (heHoII, (hopMaIbACTH I, alleTaIbACTH I, MypaBbUHAS KHCIIOTA, YKCYyCHAS
KHCJIOTa, OJIEMHOBAsl KMCJIOTA, CTEAPUHOBAsI KUCJIOTA, INII0OK03a, PpyKTO3a, Kpaxmal, LeJIIH103a,
TJIMIIVH),

Cc()OPMUPOBAHHOCTh YMEHHUS ONPEICSNISATh BHUIBl XUMHUYECKOW CBS3M B OPTaHUYECKUX
COeUHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHSI TIPUMEHSTH MTOJIOKCHUS TEOPUH CTPOCHUS OPTaHUYECKHUX BEIIECTB
A. M. byrtnepoBa nnsi oOBbsSICHEHUS! 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;
3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepHU30BaTh COCTaB, CTPOCHHE, PU3NYECKUE U XUMHUYECKUE
CBOWCTBA THITMYHBIX MPEJACTABUTEIICH Pa3IMYHBIX KJIACCOB OPraHHYECKUX BEIIeCTB (MeTaH, 3TaH,
STWJICH, TPOMWIIEH, aleTuieH, Oyraauen-1,3, merunOyranueH-1,3, OGeH305, MeTaHON, 3TaHOI,
STWICHIJINKOJb, TIUIEPUH, (PEHOI, ameranbAeru, MypaBbHHAs W YKCYCHas KHUCJIOTHI, TJTFOKO03a,
Kpaxmall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WJUTFOCTPUPOBATH T€HETHYECKYIO CBSI3b MEXIY
HAMHU YPaBHCHHSMH COOTBETCTBYIOIIUX XHUMHYCCKHX PEAKIUH C HCIIOJIB30BAHHEM CTPYKTYPHBIX
hopmyu;

c(OpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKH YIIICBOJOPOJHOTO CHIPhS (HE(TH,
MPUPOJHBIA Ta3, Yroyib), CHOCOOBI MX MepepabOTKH M TPAKTUYECKOE MPUMEHEHHE MPOIAYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBHIYUCICHHS MO XMMHUYECKHUM ypaBHEHUSM (Macchl,
00bEMa, KOJTMUYECTBA MCXOTHOTO BEIIECTBA WIIM TPOIYKTa PEaKIMU 10 W3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 UCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUW BIIAETh CUCTEMON 3HAHWUW OO0 OCHOBHBIX METOJIaX HAYYHOTO
MTO3HAHUS, UCTIOIB3YEMBIX B XHMHH ITPY U3YYCHHUH BEIIESCTB M XUMUYECKUX SBJIICHUH (HaOI0IeHIE,
HU3MEpEeHUe, SKCIIEPUMEHT, MOJECTUPOBAHNE), UCIOIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATHS PEIIeHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C BEIIECTBAMH U UX
MIPUMEHEHHEM;
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c(hOpMUPOBAHHOCTh YMEHHUM COONIOAATh TpPaBWIA TMOJIH30BAHUSI XWMHUYECKOW TOCYION |
nabopaTOpHBIM 000pYIOBaHUEM, a TaKXKe MpaBUiIa OOpAIICHUsI C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBITOJIHEHUIO 1a00paTOPHBIX XMMHUYECKUX OIBITOB;

c()OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh W  BBIIOJHATh XUMHUYECKUH OSKCIICPUMEHT
(mpeBpallleHUs] OpraHUYECKUX BEIIECTB IMPH HArPEBAHUHU, MOJYyYEHHE JTHJIEHA U H3Y4YCHHE €ro
CBOWCTB, KQUeCTBEHHBIC PEAKIIMM OPTraHMYECKHUX BEIIECTB, JeHATypamus OCIKOB NMPH HATPCBAHHH,
L[BETHBIE PEAKIMN OEIKOB) B COOTBETCTBUH C MPaBHJIAMHU TE€XHUKHU OE30MACHOCTH MPH OOpaIeHUH
C BellecTBaMH M JabOpaTOPHBIM OOOpPYAOBAHHUEM, IMPEACTABIATh PE3YJbTAThl XUMHYECKOTO
JKCIIepUMeHTa B (opMe 3alliCu YypaBHEHHH COOTBETCTBYIOIIMX peakuuii U (HopMyIupoBaTh
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh yYMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYyI0 M3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MaccoBoW nHpopmaruu, IHTEpHET U IpyTuX);

c(hOpMHUPOBAHHOCTh YMEHHI1 COOI0OaTh MPaBUIIa SKOJIOTUYECKH 11€JIeCO00Pa3HOTO MOBEICHUS
B OBITY M TPYAOBOW [EATEILHOCTH B IIEJIAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAIOMIICH
MIPUPOJIHON Cpelbl, OCO3HABATh ONACHOCTh BO3ICHCTBUSA HAa KUBbIE OPTaHU3MbI ONPEIEIEHHBIX
OpraHWYECKUX BEIIECTB, MOHMMAs cMmbica mokaszatens [IJIK, mosicHATh Ha mpuMepax CHOCOOBI
YMEHBUIEHUS U IPENOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUTSE OOYYAFOIIUXCS ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3JIOPOBBS: YMCHHE IPUMCHSTH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUA;

JUTSL CIIETIBIX W CJIA0OBHANIUX OOYYArONIMXCS: YMECHHE HCIIOJIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3Hauenuii JI. bpaiins 11 3anucu XuMudeckux (Gopmyot.

11 KIIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O0mas u Heopranndeckasi XMMHS» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XWMHUUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHbl MHUpA, POJM XMMHUU B TO3HAHUM SIBICHUH NPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS H
KyIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMOW MJil pEeUIeHUs
NPAKTUYECKUX 3aJad M SKOJOIMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/0POBBIO H
MPUPOIHOM CpeJie;

BJIAJICHNE CHUCTEMOM XMMHYECKUX 3HAHHUI, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOIINE MOHATHS
(XMMHUYECKUI JIEMEHT, aToM, M30TOIl, S-, P-, 0- AJIeKTpOHHBIE OPOUTAIM aTOMOB, UOH, MOJICKYJIa,
MOJIb, MOJIIpDHBI 00BEM, BaJEHTHOCTb, DSJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHCIIECHMUS,
XUMHUYECKas CBsA3b (KOBaJIEHTHAs, MOHHAs, METaJUIM4yecKasi, BOJOpOJHAs), KpHCTaJuInYecKas
pemérka, TUIBl  XUMUYECKUX  PEAKIUH,  pacTBOp,  DJIEKTPOJIUTHL,  HEDIEKTPOJIMTHI,
ANEKTPOIIUTUYECKAS TUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW pPeaKIui,
XMMHUYECKOE pPaBHOBECHE); TEOPUHM M 3aKOHBl (TEOpHUs DIEKTPOIUTHUYECKOM AMCCOLMAIUH,
nepuoanueckuii 3akoH . 1. MenpeneeBa, 3aKOH COXpPAaHEHUS MACChl BEIIECTB, 3aKOH COXPaHEHUS
U TIPEBpAIllCHUs SHEPIUU TPU XUMHUYECKHX PEaKIHsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUECKHE 3HAHMUSI, JIS)KAIUE B OCHOBE TOHMMAHUSI IPUYMHHOCTH U CHCTEMHOCTH
XUMUYECKHX SIBICHUH, (DAKTOJOTHUECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IOJYyYEHHH H
0€30MacHOM HCIIOJIb30BAHUM BaKHEHIIMX HEOPraHMYeCKUX BEIIECTB B OBITY M MPaKTHUYECKON
JESTEIBHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBIABJIATH XapaKTEpHbIE MPU3HAKU MOHSATUHM, YCTAaHABIMBATH HUX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIUE MOHATHS IIPU ONMCAHUN HEOPTraHUYECKUX BEILECTB
U X IPEBPALLEHNN;

c(OpMUPOBAHHOCTh YMEHHI HCHOJB30BaTh XUMHYECKYIO CHUMBOJIMKY [UIsl COCTaBIICHUS
(bopMyJT BEIIECTB M ypaBHEHHI XUMUYECKUX peaknui, cucteMaTndeckyro Homenknarypy (IUPAC)
U TPUBHUAJbHBIC HAa3BaHWs OT/ACIBHBIX HEOPraHMUYECKHUX BellecTB (yrapHbIi ra3, yrIEKUCIBIN ras,
aMMUaK, raiéHasi U3BeCTh, Heral€Has u3BecTb, MUThEBAs COJA, MUPUT U JIPYTHE);
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c(OpMUPOBAHHOCTh YMEHHM OINpEAENsATh BAaJECHTHOCTh U CTENEHb OKUCICHHS] XMMHYECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJ XMMHYECKOM CBSI3U (KOBAaJEHTHAasl, MOHHAs,
MeTaJlJIn4yecKasi, BOJOPOAHAs) B COCOUHEHUSX, THUIl KPUCTAIUIMYECKOW PEMIETKH KOHKPETHOIO
BemiecTBa (aroMHasi, MOJICKYJISIpHAs, WOHHAs, METAUIMYECKas), XapaKTep Cpeasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIUBATh MPHHAUICKHOCTh HEOPraHMYECKUX BEIIECTB IO
UX COCTaBy K OIpeneiaEHHOMY KiacCy/Tpymie COeAMHEHHH (IPOCThie BellecTBa — METalIbl U
HEMETaJlTbl, OKCU/Ibl, OCHOBAHUS, KHCIIOTHI, aM(pOTEpHBIEC TUIPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PacCKpbIBaTh CMBICI Neproaudeckoro 3akoHa J{. . Menneneesa u
JIEMOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX
anemeHToB 1-4 nepuonos Ilepuoguyeckoit cucrembl xumuueckux snaemeHtoB [ 1. Menneneena,
UCIIOJIB3YS MOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMUTAINY», KIHEPrETUUYCCKUE YPOBHUY», OOBICHSITH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHMX 3JIEMEHTOB U UX COEIMHEHUI IO mepuojaM u
rpynmaM [lepuoanueckoil cucremsl xumuyeckux snemeHToB J[. . Menzeneena,

Cc(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMHMCHIBATH) OOIIME XUMHYCCKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB pa3JIUYHbIX KJACCOB, IMOATBEPkKAATh CYILECTBOBAHUE TI'E€HETHYECKOU
CBA3M MEXJYy HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOILIBI) YPAaBHEHH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATH XUMHYECKHE PEaKIUH [0 Pa3IU4YHbIM
MpHU3HAKAM (YHCIy M COCTaBY PEarupyrollix BEIIeCTB, TEIIIOBOMY 3((eKTy peakiuu, H3MEHEHUIO
CTETEeHEeW OKUCIICHUS SJIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YIaCTHIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHMM COCTaBJIATh YpaBHEHUS pEaKLUUW pa3IUYHBIX THUIIOB, MOJHbIE U
COKpalI€HHbIE YpaBHEHUS pPEaKIHii MOHHOTO OOMEHa, Y4YHUTHIBas YCIOBHUS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPraHUUYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpaxX HEOPraHMYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkuuii IoCpeICTBOM COCTaBJIEHMSI AJIEKTPOHHOr0 OanaHca ATUX PeaKIuii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pPEaKIUu OT
pa3nuYHbIX (DAKTOPOB; XapaKTep CMENIEHUS XHMHUYECKOTO PpaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aelictus (mpunnui Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XWMHUYECKUE MPOIECCHI, JIeXkKAIIUe B OCHOBE
MPOMBIIIJIEHHOTO TOJYYeHHs] CEpHOM KHUCIOThI, aMMHaka, a Takke CcHOpMHUPOBAHHOCTH
Mpe/icTaBiIeHU 00 OOIIMX HAayYHbIX MPUHLIMIAX M SKOJIOTMYECKHX MpodjieMax XUMHYECKOIrO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHHUM MPOBOJIUTH BBIUMCIEHHS C HCIOJIb30BAaHUEM IOHSTHUS «MaccoBast
JIOJIsl BEUIECTBa B pacTBOpe», OOBEMHBIX OTHOIICHHWH Ta30B MPU XMUMHUYECKUX PEAKIHSIX, MACChI
BellecTBa WM 00bEMaA Ta30B MO0 U3BECTHOMY KOJMYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIIMU BEILECTB, TEIIOBOTroO 3((ekra peakiui Ha OCHOBE 3aKOHOB COXPaHEHUs
Macchl BEUIECTB, MPEBPAILEHUS U COXPAaHEHUS YIHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUH COONIIO/IaTh TpaBHla TOJIB30BAHUS XWMHUYECKOW MOCYAOH U
nabopaTOpHBIM O00OPYIOBAaHMEM, a TAKXKe MpaBWia OOpaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKLHUSMH IO BBITOJIHEHHUIO 1a00paTOPHBIX XUMMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUJITAHUPOBATh M  BBITIOJHATH XUMHUYECKHH OKCIEPUMEHT
(paznokeHue mepoKcua BOJOPOJia B MPUCYTCTBUM KaTalln3aTopa, ONpeesieHue Cpebl pacTBOPOB
BEIIECTB C MOMOIIBI0 YHUBEPCATLHOTO WHIMKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakIuy, peakilni HOHHOTO 00MeHa, KayeCTBEeHHbBIE PeaKIuu Ha cynb(dar-, kKapOoHaT-
U XJOPUI-aHHOHBbI, HAa KAaTMOH aMMOHUsS, PELIEHUE HSKCIEPUMEHTAJIbHBIX 3aJa4 IO TEeMaM
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«Mertauib» U «Hemeramib») B COOTBETCTBHHM C MPAaBUIAMH TEXHUKHA O€30MAaCHOCTH MPH
oOpalleHnu ¢ BeulecTBaMH W J1AOOpaTOPHBIM O0OpPYJOBAHUEM, TNPEACTABIATH PE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOUIMX peakUuid u
(hopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh yYMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMy0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKAIUH, VIHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHI1 COOI0OaTh MPaBUIIa SKOJIOTUYECKH 11€JIeCO00Pa3HOTO MMOBEICHUS
B OBITY M TPYAOBOW JEATEIBHOCTH B LEJAX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAIOMIICH
MIPUPOJIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OINPEACIEHHBIX
BelIecTB, MOHUMast cMbici Tokasatens [1JIK, mosicHsITh Ha mpuMepax CIocOoObl YMEHBICHUS W
MPEAOTBPALLIEHHUS UX BPEAHOTO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTSE OOYYAOIIUXCSl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE TIPUMCHSITh 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHUIA;

JUTSL CIIETIBIX W CJIA0OBHISANIUX OOYYArOMIMXCS: YMEHHE HCIIOJIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3Hauenuii JI. bpaiins 11 3anucu XuMmu4eckux (hopmyot.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM (uudposbIe)
Ne i/ EpOrpaMMEI P Beero Kontpoabusie | [IpakTnueckue o6 p?:f OBATEILHEIC
padoThI padoThI pecypebi
Pa3znen 1. TeopeTnueckne 0CHOBBI OPraHM4ecKOM XMMHUU
. bubnuorexa 1[OK
[Ipenmer oprannueckoit xumuu. Teopust .
11 CTPOCHHUS OPTaHMYECKUX coearHeHu A. M. 3 https://m.edso0.ru
Byrieposa bubnuorexa POII
https://resh.edu.ru
Htoro no pazneny 3
Pa3nea 2. YrieBogopoasbl
bubnuorexka 11OK
2.1 [IpenenbHbIE yriaeBOIOPOIbI — AJTKAHbI 2 https://m.eds00.1u
bubnmnorexka POIII
https://resh.edu.ru
bubanorexa 1HOK
HenpenenbHble yriieBOJOPOIbI: aTKECHBI, https://m.edsoo.ru
2.2 6 1
aJIKaJyECHEBI, aJJKMHBI bubnuorexa POIII
https://resh.edu.ru
bu6nunorexa 1JOK
2.3 ApomaTtndeckue yriieBoI0pOIbl 2 https://m.eds00.ru
' bubnmnorexka POIII
https://resh.edu.ru
butbmmoreka 11OK
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U https://m.edsoo.ru
24 3 1
uX nepepadoTka bubnuorexa POIII
https://resh.edu.ru
Hroro mo pazneny 13

Paznen 3. Kuciiopoacoaep:xamue oprannieckue coeuHeHUsI

19



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

butbmmoreka 11IOK
https://m.edsoo.ru

3.1 Cruptel. Denon 3 Eubmiorexa POILI
https://resh.edu.ru
butbmmoreka 11IOK

3. Anpnerunbsl. KapOOHOBBIC KHCIIOTHI. 7 https://m.edsoo.ru

CnoxxHbie A(UPBI bubnuorexa POII
https://resh.edu.ru
bubmunorexa IHOK
https://m.edsoo.ru

3.3 Y LIEBOTIbI 3 BI/IEJ‘II/IOTGK& POIII
https://resh.edu.ru

Hroro mo pazneny 13

Pa3znen 4. A3oTcoaep:kaniue oprannyeckue coeIuHeHUust
bu6mmorexka 1IOK
https://m.edso0.ru

4.1 AmuHBI. AMHHOKHUCIIOTEL. benku 3 Erbmorexa POIII
https://resh.edu.ru

Hroro no paszneny 3

Paspnen 5. BeIcOKOMOJIEKYISIPHbIE COeIMHEHUS
bubmmorexa 1IOK
https://m.edsoo.ru

5.1 IInactmaccel. Kayayku. Bonokna 2 Brbiuorexa POILI
https://resh.edu.ru

Uroro mo pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoJsunyecTBo 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHMe pa3aeoB U TeM udposbie
Ne i/ EpOrpaMMEI pasi Beero Kontpoasubie | [IpakTuuyeckue glé p(zl::ﬂ)s ar e.?n,m,l e
padoThI padoThI pecypebi
Pa3znea 1. TeopeTnueckne 0CHOBBI XUMHUM
. bubmuorexa 1[OK
Crpoenue atomoB. [lepuoanueckuii 3aKoH u https://m.eds00.ru
1.1 [Tepuoanueckas cucTeMa XUMHYECKHUX 3
anemeHToB 1. I. Menpeneena bubmaorexa PIIII
https://resh.edu.ru
bubmuorexa 1[OK
19 Ctpoenue BemectBa. MHOrooopasue 4 https://m.edsoo.ru
BEILIECTB bubanorexa POII
https://resh.edu.ru
bu6morexka 1IOK
1.3 XHUMHUYECKHE pEeaKIuU 6 1 1 gﬁgi!gff;%%ﬁ[
https://resh.edu.ru
Hroro no paszneny 13
Pasjnen 2. Heoprannueckasi xumusi
bu6morexa 1IOK
https://m.edsoo.ru
2.1 Meraet 6 1 bubnuorexa POIII
https://resh.edu.ru
bu6mmorexa 1IOK
https://m.edsoo.ru
2.2 HemeTamier 9 1 1 BI/I[6)J'II/IOTeKa POII
https://resh.edu.ru
23 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX 2 bubmmoreka [JOK
BEIIECTB https://m.edso0.ru

21



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

BbubGnuorexa POIII
https://resh.edu.ru

Hroro mo pazaeny 17
Pa3nen 3. XuMus u :KU3HL
butbmmoreka 11IOK
https://m.edsoo.ru
3.1 XUMUS U )KU3Hb 4 BH%HI/IOTeKa POII
https://resh.edu.ru
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34
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https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

ITOYPOYHOE IINTAHUPOBAHHME

10 KVIACC
KoJunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne nudposbie
Tema ypoka
/i yp Beero KOﬁHTpOJILHLIe Hpgucnmecxne 06pa3oBATETBHbIC
padoTsI padoTbI pecypesi

[Ipeamer opraan4eckoi Xumuu, €

bubnuorexka 11OK
https://m.edsoo.ru

! BO3HUKHOBEHHUE, pa3BUTHE U 3HAUCHUE bubnuorexa POII
https://resh.edu.ru
bubnuorexka 11OK

9 Teopust cTpoeHUS OPraHUUECKUX COCTUHCHUI https://m.edsoo.ru

A. M. bytiiepoBa, €€ OCHOBHbIE [TOJIOKEHUS Bubmnorexa POII
https://resh.edu.ru
[IpencraBienue o Kki1accupuKauu bubnnorexka LHOK
3 opranudeckux Beuiects. HomeHnkmnarypa https://m.edsoo.ru
(cucremaTnyeckasi) U TpUBHAJIbHbIE Ha3BaHUS bubnuorexa POIII
OpPraHMYECKUX BEIIECTB https://resh.edu.ru
bubnmorexa 1JOK

4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKHIA https://m.edsoo.ru

paa bubnuorexka POII
https://resh.edu.ru
bubanorexa 1HOK

MeraH U 3TaH — MPOCTEUIIINE MPEICTABUTEIH https://m.edsoo.ru

5

aJIKaHOB bubnuorexa POII
https://resh.edu.ru
bubmunorexa 1JOK

6 AJIKEHBI: COCTaB U CTPOEHHE, CBONCTBA https://m.edsoo.ru

) ’ bubnuorexa POIII
https://resh.edu.ru

7 OTUieH U NpOoNuIeH — InpocTeiiue bubmuoreka [JOK
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

npeacCTaBUTCIIN aJIKCHOB

https://m.edso0.ru
Bubaunoreka POII
https://resh.edu.ru

[IpakTrueckas padota Ne 1. «[Toxyuenue
STWIEHA U U3yYEHUE €TO CBOMCTBY

bubmuorexa 1JOK
https://m.edsoo.ru
Bubnuorexa POIII
https://resh.edu.ru

Ankaguensl. Byraguen-1,3 u metunOyranuen-
1,3. Ilony4yeHne CUHTETUYECKOT O KayuyKa 1
PE3HHEI

butbmmoreka 11IOK
https://m.edsoo.ru
bubmmnorexa POIII
https://resh.edu.ru

10

AJKHWHBI: COCTaB U 0COOEHHOCTH CTPOCHHS,
TOMOJIOTMYECKUHN Psifl. ALETHIIEH —
IIPOCTEUIINN NTPEACTAaBUTENb AIIKUHOB

bubmunorexa 1HOK
https://m.edsoo.ru
bubmmnorexa POIII
https://resh.edu.ru

11

Bbruunciienus mo ypaBHEHUIO XUMUYECKOM
peakiuu

bubnuorexka 11OK
https://m.edsoo.ru
bubnnorexa POIII
https://resh.edu.ru

12

ApeHbl: 6eH301 U ToIyoJ. TOKCUYHOCTh
apeHoB

bubanorexa IHOK
https://m.edsoo.ru
bubnnorexa POIII
https://resh.edu.ru

13

['eneTnveckas CBSI3b yIaeBOJOPOIOB,
MPUHAITISKANTNX K Pa3IMYHbIM KJ1accaM

bubnmorexa 1JOK
https://m.edsoo.ru
Bubnuorexa POIII
https://resh.edu.ru

14

[TpupoHBIE HCTOYHUKH YTIEBOIOPOIOB:
MIPUPOTHBIN Ta3 U MOMYTHBIE He()TSHBIE Ta3kI,
HePTh U IPOAYKTHI €€ epepaboTKu

bubnunorexa 1JOK
https://m.edsoo.ru
bubnnorexa POIII
https://resh.edu.ru

15

Hpnpo;[HHe HCTOYHHUKHU YTIICBOAOPOOOB:

bu6nunorexa LIOK
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

HPUPO/IHBIN ra3 U MOMyTHBIC HeTSHBIE ra3bl,
He(PTh U IPOAYKTHI €€ epepadoTKH

https://m.edso0.ru
Bubaunoreka POII
https://resh.edu.ru

16

Kontposnbnas paboTa no pazaeny
«YTIIEBOIOPOIBI»

17

[IpenenbHbIe OTHOATOMHBIE CIUPTHI: METAHOI
1 3TaHoi. BomopoaHas cBs3b

bubmuorexa 1JOK
https://m.edsoo.ru
Bubnuorexa POIII
https://resh.edu.ru

18

MHoroaTtoMHBIS CIIMPTHBI: OTUJICHIJTIMKOJIb U
TJIIMOCPHUH

bubmunorexa 1HOK
https://m.edsoo.ru
bubmmnorexa POIII
https://resh.edu.ru

19

deHout: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/I‘{CCKI/IG u
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

bubnuorexka 11OK
https://m.edsoo.ru
bubmnorexa POIII
https://resh.edu.ru

20

Anpaeruapl: GopMaIbAEeTUI U alleTalbICTH/I.
A1leToH

bu6anorexa 1HOK
https://m.edsoo.ru
bubnnorexa POIII
https://resh.edu.ru

21

OAHOOCHOBHBIE NpeieNIbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAs U YKCYCHas

bubanorexa IHOK
https://m.edsoo.ru
bubnnorexa POIII
https://resh.edu.ru

22

IIpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

bubnunorexa 1JOK
https://m.edsoo.ru
Bubnuorexa POIII
https://resh.edu.ru

23

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOTHhI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHUCJIOT

but6mmoreka 11OK
https://m.edso0.ru
Bubnunorexa POIII
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

Mpg11a KaK COJIM BBICIINX Kap6OHOBBIX KHCJIOT,

bubmuorexa 1JOK
https://m.edso0.ru

24 HX MOIOIIEE JICHCTBHE bubnnorexa POII
https://resh.edu.ru
butbmmoreka 11IOK

CnoxxHble 2(ODUPBI KaK MPOU3BOTHBIE .
25 KapOOHOBBIX KUCIIOT. [ 'HAPOIN3 CIIOKHBIX https://m.eds00.1u
>HpoB bubnnorexa POII
P https://resh.edu.ru
bubmunorexa 1HOK

26 XKupsl: rHIpOIN3, IPUMEHEHHE, https://m.edsoo.ru

OmoJI0oruYecKast poib )KHPOB bubnuorexa POII
https://resh.edu.ru
bubnuorexka 11OK

VYTHeBobl: COCTaB, Kiaccu(puKaIms. .

27 Baxwueiiume npeacraBuTeNu: riKko3a hitps://m.edso0.ru

dpyKTOsa, Caxaposa ' ’ bubnuorexa POII

PYK ’ P https://resh.edu.ru
bu6anorexa 1HOK

28 Kpaxman u 1emuiono3a Kak NpupoIHbIe https://m.edsoo.ru

MOJMMEPBI bubnuotexa POII
https://resh.edu.ru

Kontponbnas paboTa mo pazaeny

29 «Kucnopoacoaepxaiire opraHnueckue

COCIUHCHHUS»
bubnunorexa 1JOK

30 AMWHBI: METWJIAMUH U aHWJINH https://m.eds00.1u

) bubnuorexa POII
https://resh.edu.ru
bubnmunorexa 1JOK

AMUHOKHUCIIOTHI Kak aM(OTEpHBIE )
https://m.edsoo.ru

31 OpPraHUYECKUE COCTUHEHUS, X OMOIOTHYECKOe

3HadyeHue. [lentuanl

bubmmorexa POIII
https://resh.edu.ru

26



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

benku xak IMPpHUPOAHBIC BBICOKOMOJICKYJIAPHBIC

butbmmoreka 11IOK
https://m.edsoo.ru

32 COETUHEHUSI 1 Bbubnuorexa POIII
https://resh.edu.ru
butbmmoreka 11IOK

OCHOBHBIE TIOHSATHS XUMHH https://m.edsoo.ru

33 . 1

BBICOKOMOJICKYJISIPHBIX COCIMHEHUM bubnnorexa POII
https://resh.edu.ru
bubmunorexa 1HOK
OCHOBHBIE METO/IbI CHHTE3a )
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 https://m.edso0.ru
ILmacTMacchl, Kay4yKH, BOJIOKHA ‘ bubmorexa PILI
> KAYTYKH, https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

ITOYPOYHOE IINTAHUPOBAHHME

11 KJIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne uudposbie
Tema ypoka
n/n yp Beero K;)ﬁl—l(;l“pr(:JIbele HpﬁaxanecKne 06pa3oBATETBHbIC
p padoThI pecypes
bubmuorexa 1IOK
1 XUMUYECKHU 2IeMEHT. ATOM. DJICKTPOHHAS 1 https://m.edsoo.ru
KOH(UTypaIus aToMOB bubanorexa POIII
https://resh.edu.ru
[Tepuonuueckuii 3akoH u [lepuoandeckas bu6mmorexa 1IOK
9 crcTeMa XMMHYECKUX dyeMenToB J1. 1. 1 https://m.edsoo.ru
MeneineeBa, X CBsI3b C COBPEMEHHOU TeOpHUe bubnuorexa POII
CTPOCHHS aTOMOB https://resh.edu.ru
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM 10 bubmuorexa 1IOK
3 rpymmaM 1 rnepuojaaM. 3HaueHHue 1 https://m.edsoo.ru
MEPUOAUYECKOT0 3aKOHA U CUCTEMBI bubnmnorexka POII
xuMudeckux snementoB [I.11. Menaeneesa B https://resh.edu.ru
pa3BUTUU HAYKU
N bubmuorexa 1IOK
Crpoenue BemiecTBa. XuMHUUYECKast CBSI3b, €€ hitps://m.eds0o.ru
4 BU/IbI; MEXaHU3MBI 00pa30BaHuUsl KOBAJCHTHOMN 1 — N
bu6mmorexa POII
cBs3u. BogopoaHas cBsizb https://resh.edu.ru
bu6morexa 1JOK
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. https://m.eds00.ru
5 Cremnenb oKHclIeHUS. BemecTBa MOIEKyISIPHOTO 1 — .
» yAp bubmunorexa POIII
Y HEMOJIEKYJISIPHOTO CTPOCHHUS https:/resh.edu.ru
Bbu6mmorexa 1IOK
[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE 1 hitps://m.eds00.ru
KOJIJIOUAHBIE pacTBOPEL. MaccoBast 101t 1 — .
6 OJUIOHJTHDIC PactBop cecopad 1o bu6mmorexa POII
BCHICCTRA B pacTBOpe https://resh.edu.ru

28



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Krnaccudukanus u HoMeHKIIaTypa
HEOPraHWYECKUX COEAMHEHU. [ 'eHeTnueckas

butbmmoreka 11IOK
https://m.edsoo.ru

! CBSI3b HEOPTraHMYECKUX BEIIECTB, PA3JIUYHbBIX bubnuorexa POII
KJIaCCOB https://resh.edu.ru
KnaccmbHKauHsi XUMUYECKUX PEAKLHi B Bubsmorexa LJOK
HEOPTaHMYECKON M OPraHUIECKOU XMUMHUH. )

8 3aKOH COXpaHEHMSI MaCChl BEIIECTB; 3aKOH https://m.eds00.1u
COXPAHEHUS U TIPEBPAIICHUS SHEPTUU TPU bubmorexa PLI

https://resh.edu.ru
XUMHUYECKHUX PEaKIIHsIX
bubmunorexa 1HOK

9 Ckopoctb peakiuu. OOpaTuMble peakiuu. https://m.edsoo.ru

XHWMHYECKOE PAaBHOBECHE bubnnorexa POIII
https://resh.edu.ru
[Ipaktrueckas padora Ne 1. «Bnusaue BH6H_HOTeKa HOK

10 | pa3nuuHBIX (PAKTOPOB HA CKOPOCTH XUMUYECKOH hitps://m.eds00.1u

peaKITHID bubnuorexa POIII
https://resh.edu.ru
DnekTponuTHdeckas auccomnuarus. [lonstue o bubnnorexka [HOK

11 | BOZIOPOIHOM roKasaterne (pH) pactBopa. https://m.edsoo.ru
Peakuuu nonnoro oomena. I'maponus bubnuorexa POIII
OpPraHMYEeCKUX U HEOPTaHMUYCCKHUX BEIICCTB https://resh.edu.ru
OKUCTUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUH. bubmorexa TIOK

12 | Ilonstue 00 AIEKTPOJIM3€E paCIIaBOB U hitps://m.eds00.1u
PaCTBOpOB Coeii bubnuorexa POIII

https://resh.edu.ru

13 Kontponbras paboTa mo pasaeny
«TeopeTudeckre OCHOBBI XMHH»

Mertaibl, ux nonoxxkenue B Ilepuoanueckoit bubmuoreka [HOK

14 CHUCTEME XMMUYECKHUX 351eMeHToB [1. 1. https://m.edsoo.ru
MeHpneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB. bubnuorexa POII
Oomrre hu3nyecKre CBOMCTBA METAJIIOB https://resh.edu.ru

15 CmutaBbl METaIOB. DIIEKTPOXUMUYECKUM PSIJT bubnuotexa [JOK
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hapr[}KeHI/Iﬁ METAaJlJIOB

https://m.edso0.ru
bubauoreka POII
https://resh.edu.ru

16

XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJLIIOB
(HaTpuil, KaJni, KanbLUi, MarHUH, aJTFOMUHHI)
U UX COEOUHEHNN

bubmuorexka 1IOK
https://m.edsoo.ru
Bubnmorexa POIII
https://resh.edu.ru

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COE€IUHEHUN

bu6mmorexka 1IOK
https://m.edsoo0.ru
bubanorexa POII
https://resh.edu.ru

18

XnMHYecKre CBOMCTBA IIMHKA, JKeJle3a U UX
COETUHEHUN

bu6mmorexka 1IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

19

IIpakTuueckas pabora Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
«Metamip»"

bubmuorexka 1IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

20

Hewmeraisl, ux nonoxenue B Ileprnoanueckon
cUCTEMEe XMMHUYECKUX dy1eMeHToB []. 1.
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB

bu6morexa 1IOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

21

dusnueckue cBOMCTBAa HEMETAIIOB.
AnnoTponusi HEeMETauIoB (Ha IpUMEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposa)

bubmmorexa 1IOK
https://m.edsoo.ru
Bubmmorexa POIII
https://resh.edu.ru

22

XUMHUYECKHE CBOMCTBA rajJOr€HOB, CEPBI U UX
COE€IUHEHUN

bu6mmorexka 1IOK
https://m.edsoo.ru
bub6anorexa POIII
https://resh.edu.ru

23

XuMHUUYECKUE CBOMCTBA a30Ta, pochopa 1 ux

bu6mmoreka [JOK
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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COETUHEHUN

https://m.edso0.ru
bubauoreka POII
https://resh.edu.ru

XUMUUJeCcKHe CBOMCTBA yria€poaa, KpEMHHA U UX

bubmuorexka 1IOK
https://m.edso0.ru

24 COCIMHEHU I bubnmorexka POIII
https://resh.edu.ru
bu6mmorexka 1IOK

o5 [IpuMeHeHHEe BaKHEHIIINX HEMETAJIOB M X https://m.edso0.ru

COCTMHEHUN bubanorexa POII
https://resh.edu.ru
O000111eHE U CUCTEMATU3ALUS 3HAHUN 110 TEME bu6mmorexka 1IOK
26 «HeMeTauer». BeraucieHus mo ypaBHSHUSIM https://m.edso0.ru
XUMHUYECKHUX PEAKINi U TePMOXUMUYECKUE bubnuorexa POII
pacuéThl https://resh.edu.ru
IIpakTryeckas padora Ne 3. «Pemienue BH6H_HOTeKa LIOK
27 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME hitps://m.eds00.ru
"HemeTamie's bubnuorexa POII
https://resh.edu.ru
KontponbHas padoTa mo teMaM «MeTaliei» U
28 «Hemerambi»/Beepoccuiickas mpoBepoYHas
paborta
bu6mmorexa 1IOK
29 Heopranudeckue u OpraHn4ecKue KHCIOTHI. https://m.edsoo.ru
Heoprannueckue n opraHun4eckue OCHOBaHHUS bubnmorexka POII
https://resh.edu.ru
bu6morexa 1IOK
AMdoTepHbIe HEOPTraHUIECKHNE U OPTaHUYECKHE )
30 coenuHenusd. I'eneTndeckas cBSI3b hitps://m.eds00.1u
HEOPTraHUYECKUX U OPTaHUYECKHUX BEIIECTB bubmmorexa P
https://resh.edu.ru
31 Ponp xumuu B o0ecrieueHuN KO0 HYSCKOM, bu6mmoreka [JOK

3HCpFCTH‘ICCKOﬁ U TIHIIEBO 6C3OHaCHOCTI/I,

https://m.edso0.ru
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Pa3sBUTHUHN MCIUITMHBI

bubanorexa POIII
https://resh.edu.ru

[IpencraBienus 00 00IIKX HAYYHBIX IPUHIMIAX

bu6morexka 1IOK
https://m.edsoo.ru

32 ESL(I)-II\;Z:ITI;IHCHHOFO MOJTYYCHUST BaKHEHUIITHUX 1 Brbmitorexa POILL
https://resh.edu.ru
bubmuorexka 1IOK

33 UYennoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 https://m.edsoo.ru
bubanorexa POIII
https://resh.edu.ru
bubmuorexa 1IOK
https://m.edso0.ru

34 XuMHs ¥ 370pOBbE YEIIOBEKA 1 Erbanorexa POLL
https://resh.edu.ru

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

Xumus, 10 knace/Pymsutuc I'.E., ®enpaman @.I. AknimonepHoe obmiectBo "'M3naTenbcTBO
"[IpocBemenue”
Xumus, 11 knace/Pymsutuc I'.E., ®enpaman @.I. Aknmoneproe o6mectBo "M3naTenbeTBo
"[Ipoceemienue”

KpuTtepuu usydeHusi npeIMeTHBIX pe3y1bTaTOB 10 XuMuM yyamuxcs 10-11 kiaaccos.

OueHka yCTHBIX OTBETOB.

OtrMmetrka «5» - CTaBUTCS B TOM Cllydae, €CIU YYalllMiCs MOKa3blBa€T BEpPHOE MOHUMaHHUE
XUMHUYECKON CYHIHOCTH PAaCCMaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, AACT
TOYHOE OTpeieNIeHNEe U UCTOJIKOBAHHE OCHOBHBIX MOHSITHH, 3aKOHOB, TEOPHIA, a TaKKe IMPABHILHOE
olpesieNIeHue XUMUYECKUX BEIMYUH, UX €UHUI] U CIIOCOO0B U3MEPEHMSI; YMEET IPUMEHUTh 3HAHUS
B HOBOWM CHUTYyallMH MPHU BBIMOJIHEHUH MPAKTUYECKUX 3a/aHUi; MOKET YCTAaHOBUTH CBSI3b MEXKIY
U3y4aeMbIM U paHEe H3YyYEHHBIM MaTepHalloM IO Kypcy XUMHH, a TaK K€ C MaTepuajioMm,
YCBOEHHBIM 10 U3YUEHUIO JPYTUX MPEIMETOB.

OtmeTka «4» - CTaBUTCA, €CJIM OTBET YYCHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHHSIM K
oTBeTYy Ha «5», HO nOaH 0e3 HUCHONb30BaHHSA COOCTBEHHOTO IUJIaHA, HOBBIX NPUMEPOB, 0Oe€3
[IPUMEHEHUs] 3HAHUW B HOBOM cCHUTyaluu, O€3 HCIOJb30BaHUS CBSA3EH C paHee H3yUYEHHBIM
MaTepUajIoM, YCBOCHHBIM NpPH HM3YYEHHH APYIHX MPEAMETOB; €CJIM YYalUHCS AOMYCTUI OJHY
OLIMOKY WK He OoJiee IByX HEJOUYETOB M MOKET UX UCHPABUTh CAMOCTOSTEIBHO UM C HEOOJIBIION
MTOMOIUIBIO YUUTEIS.

OtmeTka «3» - CTaBHUTCS, €CIHM YYAIIMKCS TPABWIBHO MOHMMAET XUMHUYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SBJICHHA M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTHAEIbHbIC MPOOENbI B
YCBOEGHHUH BONPOCOM Kypca XMMHHU, HE MPEMSITCTBYIONINE AabHEHIIIEMY YCBOEHUIO IIPOIPaMMHOTO
MaTepuana; yMeeT MPHUMEHATh T[OJIydeHHbIE 3HAHMS MpPU pPEUIeHHH NpPOCThIX 337ad ¢
HCIIOJIb30BAHUEM TOTOBBIX (OpMYJ, HO 3aTpyAHSETCS MpH pEIIeHWH 3a7ad, TPeOYIoIuX
npeoOpa3oBaHus HEKOTOPHIX (OpMyI; AOMYycTUN He Ooyiee OAHON TpyOOH OmHOKM U JBYX
HEZ04YeTOB, He Oojiee 0HON TpyOol M oAHOM He Tpy0Ooil ommOKH, HE OoJiee IBYX-TpeX HE IpyObIxX
oOO0K, OHOM He Tpy0oil OIMOKY U TPEX HEJOUETOB, JOMYCTUI YEThIPE WU MSITh HEI0UETOB.

OTmeTKa «2» - CTaBHUTCS, €CIIM YYAIIUKCS HE OBJIAZEN OCHOBHBIMH 3HAHUSIMH M YMEHUH B
COOTBETCTBUHM C TPeOOBAaHUSAMM INPOrpaMMbl U JONMYCTHJ OOJIbIIEe OMMOOK M HEJOYETOB, YeM
HEOO0XOIMMO JUIS OLEHKH «3» .

OueHka nucbMEHHbIX PadoT.

OtMmeTtka «5» cTaBUTCS 3a pabOTY, BHIIIOJIHEHHYIO TIOJTHOCTHIO 0€3 OIIMOOK U HEJJOUETOB.

Otmerka «4» cTaBUTCA 3a pabOTy, BBHINOJIHEHHYIO IMOJHOCTBIO, HO IPU HAJUYUU B HEW He
OoJiee oJIHOM TpyOOH OMIMOKHK M OJTHOTO HEJ0UeTa ; He OoJiee TPEeX HEJ0UETOB.

Otmerka «3» CTaBHUTCS, €CIM YYEHHK BBIIOJIHII MPABUIBHO HE MeHee 2/3 Bcell paboThl min
JOTYCTUJT HEe OoJiee OTHOM TPpyOOM OMMOKMA M JIBYX HEIOYETOB, HE OOJiee OMHOU TrpyOoil M OIHOM
Herpyooi omubku, He Oojee Tpex HEerpyobIX OIIMOOK, OJHOM HerpyOoil omuOKuM U Tpex
HE/I0YETOB, TIPU HATUYNHN YETHIPEX-TISITH HETOUETOB.

OTMmeTKa «2» CTaBUTCSI, €CJIM YUCIIO OUIHOOK M HEJ0YETOB MPEBBICHIIO HOPMY OLICHKH «3» MU
BBITIOJTHEHO MPaBWIbHO MeHee 2/3 Bcel paboThI.

Ouenka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT:

[Ikana nmepeBoja B NATHOAUILHYIO CUCTEMY OLIEHKU
Otmetka «5» craBurcs 3a BoimosHeHHe 90-100% paboTsr;

Otmetka «4» craBurcs 3a BoinonHeHue 70-89 % pabotsr;
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Otmerka «3» craBurcs 3a BelmoiHenue 50-69%:;
OrMeTKa «2» cTaBUTCS 3a BhIoHeHEe MeHee 50%
KpuTtepuu onieHHBaHHUs TECTOBBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoa B NATUOAIIIBHYIO CHCTEMY OLIEHKH

OtMmetka «5» craButcs 3a BoinoHeHHE 90-100% paboTh!.

Otmetka «4» craBurcs 3a BoinonHenune 70-89 % paborsr;

Otmertka «3» craBurc 3a Boelnonaenue 50-69%

OTMeTKa «2» cTaBUTCS 3a BeIMoIHeHne MeHee 50%,

Kputepuu oueHnBaHUs IKCIEPUMEHTAIBHBIX YMeHHUil (J1a00opaTOpHbIe U MPaKTHYECKHUe
3a/laHuA):

Otrmerka «5» CTaBUTCS, €CIM pabdoTa BBINOJIHEHA IOJHOCTHIO U MPABUIBHO, CHEIAHbI
MpaBWJIbHbIE HAOIIOJCHHS U BHIBOJIBI;

OKCIIEPUMEHT OCYIIECTBJICH IO TUIAHY C YYETOM TEXHHKH O€30MacHOCTH W MPaBHI PabOTHI C
BELIECTBAMH U 000PYIOBAHUEM;

MIPOSIBIICHBI OPTAHHU3AIMOHHO - TPYJIOBBIC YMEHUS, IMOJICP)KUBAIOTCS YUCTOTA padOYero Mecra
U TOPAI0K (Ha CTOJIe, 9KOHOMHO HCIIOIB3YIOTCS PEaKTHBbI)

Otrmerka «4» CTaBUTCS, €ClM paboTa BBINOJHEHA MPABUIBHO, CHACJIAHBI MPaBUIIbLHBIC
HAONIO/IEHUsI W BBIBOJBI, HO MPU STOM SKCIEPHUMEHT MPOBEACH HE MOJHOCTHIO WJIHM AOMYIICHBI
HECYIIIECTBEHHbIE OLIMOKHU B paboTe C BEIIECTBAMU U 000PYI0BaHUEM.

OtMeTka «3» CTaBUTCS ,ecU pabOTa BBHIIOJIHEHA PABUJILHO HE MEHEE YeM HAIMOJIOBUHY WU
JIOTYILIEHA CYIIECTBEHHAs OLIMOKA B X0J1€ dKCIIEpUMEHTa B O0BSICHEHNHU, B 0OPMIIEHUH pabOThl, B
COOJIIOICHUH TIPABUJI TEXHUKU 0€30IaCHOCTH Ha paboTe ¢ BellecTBaMU U 000pYyJ0BaHHEM, KOTOpas
WCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS

OtrMeTka «2» CTaBUTCS, €CIM JOMYIICHBI OOJiee BYX CYIIECTBEHHBIX OIIMOOK B XOe:
AKCIIEPUMEHTa, B OOBSICHEHWH, B OPOPMIICHHM DPAOOTHI, B COOJIOJICHWM TNPABUI TCXHUKH 0e3-
OMACHOCTH Mpu paboTe ¢ BeuecTBaMH M OOOpYIOBAHUEM, KOTOPbIE YyYallUiics HE MOXET
WCIIPABUTH JIAXKe TI0 TPEOOBAHUIO YUUTEIIA.

OneHka NpoeKTHBIX padoT.

Otmerka «5» CTaBUTCS, €CIU IIeJb YeTKO c(hOopMyIHpOBaHAa M YOeIUTEeTbHO OOOCHOBAHA.
[Ipencrasien pa3BepHyTHIN IJIaH JOCTHKEHMS LEIH MTPOEKTa. TeMa NMPOeKTa pacKphITa IMOJIHOCTHIO
u HCYEPIIBIBAIOLIIE.
Paborta coaepXuT 10CTaTOYHO MOJHYI0 MH(OPMAIMIO U3 pa3IMYHBIX UCTOYHHMKOB. [IpencraBieH
aHaJM3 CUTYallud, CKJIaJbIBABIIMXCS B X0/€ PabOThl, CAETaHbl HEOOXOIUMBIE BBIBOJIbI, HAMEUEHBI
NepCreKTUBbl padboThl. PaboTa oTiinyaeTcsi TBOPUECKUM MOJIXOJI0M, COOCTBEHHBIM OPUTHMHAIBHBIM
OTHOILICHHEM aBTOpa K ujee mpoekrta. Pabota oTimyaeTcs 4eTKUM M TPaMOTHBIM O(QOPMIICHHEM B
TOYHOM COOTBETCTBMM C YCTAQHOBJIEHHBIMM IpaBHJIAMU. BBICTyIIIEHHE  COOTBETCTBYIOT
TpeOOBAaHUAM IPOBEACHUS NMPE3CHTALMU, OHO HE BBHIIUIO 3a PaMKU perjiaMeHTa, aBTOp BIa/ieeT
KyJIbTypol OOIIEHUS C ayIuTOpued, Npe3eHTalus XOpOILO IOArOTOBIEHA, aBTOPY YIAJIOCh
3aWHTEPECcCOBaTh AayAUTOpHUIO. I[IpOJYKT MOJHOCTBIO COOTBETCTBYET TpEOOBAaHMSIM KayecTBa
(3cTeTnueH, y00€H B UCIIOIb30BaHUU, COOTBETCTBYET 3asIBIICHHBIM IICIISIM).

Otmerka «4» craBUTCs, €ciu Lenb CHOpMYIMpPOBaHA, HO He oOocHoBaHa. [IpencraBiieH
KpaTKUil TUIaH JOCTMIKEHHUS LIedM IpoekTa. Tema MpoeKTa pacKpbelTa HE MOJHOCThIO. Paborta
COZICp)KUT HE3HAUUTENbHBIH 00BbeM NOAXOoAsAlled uHpoOpMaMM U3 OrPaHHMYEHHOTO YHCIia
OJIHOTHUITHBIX MCTOYHUKOB. [IpencraBieH pa3BepHyTbIi 0030p pabOTHI MO JOCTHKEHHUIO LENEH,
3adBICHHBIX B  IpoekTe. PabGora  camocrosiTenbHas, JIEMOHCTPUPYIOIIAs  CEPbE3HYIO
3aMHTEPECOBAHHOCTh aBTOPA, IpPEANPHUHATA IIONBITKA IPEACTABUTH JIMYHBIM B3IVISA Ha TEMY
MPOEKTa, MPUMEHEHBI 3JEeMEHTHhl TBopuecTBa. IIpeanpuHATHI HONBITKM O(QOPMUTH pPabOTy B
COOTBETCTBUM C YCTAHOBJIICHHBIMM IpPAaBHJIAMH, NPHUAATH €H COOTBETCTBYIOIIYIO CTPYKTYpPY.
BricTynneHnne cooTBETCTBYIOT TPEOOBaHUSAM NPOBEIEHUS NMPE3EHTAIMH, OHO HE BBILUIO 32 PAMKH
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periiaMeHTa, HO aBTOp HE BIaAeeT KyJIbTypoil oOIIeHHs ¢ ayauTopueil (yMeHHe OTBeuaTh Ha
BONPOCHI, JOKa3bIBaTh TOYKY 3peHus). [IpOAYyKT HE MOIHOCTBIO COOTBETCTBYET TpPEeOOBAHHIM
KaJyecTBa

OtMeTka «3» CTaBUTCS, €CIIM IeNb CPOPMYIUPOBAHA HEUETKO MO0 HE CHOPMYyIHPOBAHA.
[IpencraBneHHbI TUTAaH HE BEAET K JOCTH)KCHUIO IIENM MPOEKTa. Tema TpOeKTa pacKphiTa
¢dbparmenTapHo. bonbIias 4acTh TpEACTaBICHHON HWHQPOpPMAIMK HE OTHOCHUTCS K TeME PalOTHI.
AHanmm3 3aMeHEeH KpaTKUM OMUCAHHWEM XOJ1a U TOPsIIKa padoThl. ABTOp MPOSIBIII HE3HAYUTEIbHBIHN
WHTEpPEC K TEeMe NPOeKTa, HO HE MPOJECMOHCTPHPOBAI CAMOCTOSTEILHOCTH B paboTe, He
WCIIOJIh30BaJ BO3MOXXHOCTH TBOPYECKOI'O IMOAXO0Ja. B mucbMeHHOW 4yacTh paboThl OTCYTCTBYIOT
YCTaHOBJICHHBIC MPABWIIAMHU TMOPSJIOK W YETKas CTPYKTypa, MOMYIIECHBbI OMMOKH B O(OpMIICHUU.
BrIcTyIuieHre HE COOTBETCTBYET TPEOOBAHUSAM MPOBECHHS Tpe3eHTanu. [IpOeKTHBII POIYKT HE
COOTBETCTBYeT TpeOOBaHUSAM KauecTBa (ACTETUKA, YAOOCTBO HCIIOJIB30BAHUS, COOTBETCTBUE
3asIBJICHHBIM LICJISIM)

Ouenka yMeHHUH peliaTh pacyeTHbIE 32/1a4H.

OTMeTKa «5» CTaBUTCS, €CIIM B JIOTHUYECKOM PACCYXICHUU M PEUICHUH HEeT OUIMOOK, 3a/1a4ya
peleHa panroHaIbHBIM CIIOCOO0M;

OtMeTka «4» CTaBUTCS, €CIM B JIOTUYECKOM PACCYXJACHHHM U PEIIEHUS HET CYIIECTBEHHBIX
omnOOK, HO 3ajJada pelieHa HEpaluOHAJIBHBIM CHOCOOOM, HIIM JOMyIIEHO He Oojee ABYX
HECYIIECTBEHHBIX OITUOOK.

OtMeTKa «3» CTaBHUTCS, €CIIU B JIOTHYECKOM PACCYXKICHHH HET CYIMIECTBEHHBIX OMIMOOK, HO
JOMYIIeHA CYIIECTBEHHAs OIIMOKa B MATEMaTHYECKUX pacyerax.

OTMeTKa «2» CTaBHUTCS,eCITH UMEETCS CYIIECTBEHHBIC OMTUOKU B JIOTHYECKOM PACCYXKICHUH U
B PCUICHUU.

OuneHka yMeHH# pelmiaTh YIKCIEPUMEHTAIBHBIE 32/1a4H.

[Ipr olleHKEe 3TOTO yMEHHsI CIIEyeT YYHUTHIBATh HAOJIOJCHUS YUUTENS M TPEIbSIBISIEMbIC
yUYalIuMCsl PE3YJIbTaThl BHIIOJIHEHUS OMBITOB.

OtmeTka «5» CTaBHUTCS, €CIU TUIAH PEIICHHS 3a/la4d COCTaBJICH IPAaBHIILHO, OCYIIECTBIICH
Mo00p XMMHUUYECKUX PEaKTUBOB U 00OPYIOBAHUS, TAHO MOJHOE OOBSICHEHHE U CIETIaHbl BHIBOIBI.

OTtmeTKka «4» CTaBUTCS, €CNM IUIAH PEIICHHUs] COCTABJICH IMPAaBHJIBHO, OCYIIECTBIEH MOAOOD
XUMHYECKHX PEaKTHBOB M 000PYAOBaHUs. TOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIMOOK (B
OOBSICHEHUH U BBIBOJIAX).

OTMeTKa «2» CTaBUTCS, €CIM IUIAaH PEIICHUS COCTABIIEH MPAaBHJIBHO, OCYIIECTBICH MOI00D
XUMHYECKHX PEaKTHBOB W OOOpPYIOBaHWS. JOMYIICHA CYIICCTBEHHAs OIMMOKAa B OOBSCHECHUH W
BBIBOJIAX.

OTMeTKa «2» CTaBHUTCS, €CJIM JOIYIICHBI ABE U OoJiee OMMOKH (B TUTAHE PEIICHUs, B TTO100pe
XMUMHYECKHX, PEaKTHBOB U 000pYI0BaHHS, B OOBSICHEHHH U BBHIBOAX).

Ouenka pedepara.

W3noxeHHOe MOHNMaHue pedepara Kak MeJIOCTHOTO aBTOPCKOTO TEKCTA OMPEIEIIeT KPUTEPHH
€ro OLICHKH:

- HOBH3HA TEKCTAa,

- 000CHOBaHHOCTH BHIOOpPA NCTOUHUKA;

- CTETIeHb PACKPBITHUS CYIIIHOCTH BOIIPOCA,

- coOmoieHus TpeOoBaHUN K OPOPMIICHHIO.

HoBun3na Tekcra:

a) aKTyaJbHOCTh TEMBI MCCIICIOBAHHS,

0) HOBHM3HA U CAMOCTOSATENIBHOCTD B IOCTAHOBKE MPOOJIEMBI, (POPMYIHMPOBAHHE HOBOTO aCIEeKTa
M3BECTHOM IPOOJIEMBI;

B) YMeHHUE paboTaTh C JINTEPaTypoi, CUCTEMAaTU3UPOBATh U CTPYKTYPUPOBATh MaTepua,
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') CAMOCTOSITEIBHOCTh OLIEHOK U CYXKJICHUI;

1) CTHJIEBOE €IMHCTBO TEKCTA, €IMHCTBO )KaHPOBBIX YepT.

CreneHb pacKpbITHs CYIIIHOCTH BOIIpOCA:

a) COOTBETCTBUE IIJIaHa TeMe pedepara;

0) COOTBETCTBUE COCPIKAHUSI TEME U IIaHy pedepara;

B) MOJIHOTA U IIyOMHA 3HAHUI 110 TEME;

r) yMeHue 00001aTh, AejaaTh BBIBOABI, COMOCTABISATh PA3JIMYHBIE TOYKU 3PEHUS MO OJAHOMY
BOIIPOCY

O60cHOBaHHOCTDH BBIOOPA HCTOYHUKOB:

a) OICHKa MCIIOJIb30BAaHHOM JIMTEPATyphl: MPUBJICUEHBI JH Haubojee M3BECTHBIE PaOOTHI IO
TE€Me UCCIeI0OBaHus (B T.4. KypHaJIbHbIE MyOIMKAIIMN MOCIEAHUX JIET, TOCIEeIHUE CTATUCTUYECKUE
TaHHBIE, CBOJKH, CITPABKH H T.JI.).

Cobmronenue TpeboBaHM K 0OPMIICHHUIO:

a) HAaCKOJIbKO, BEpHO, OQOPMIIEHBI CCBUIKM Ha HCHOJIb3YEMYIO JIUTEPaTypy, CIHCOK
JUTEepaTyphl; O) OIIEHKAa T'PAMOTHOCTH M KYJIbTYpPhl H3JIOKEeHHS (B T.4. opdorpaduyeckoi,
MYHKTYAI[MOHHOM, CTUJIMCTUYECKOW KYJIbTYPBI), BJIaJJCHUE TCPMUHOJIOTUCIH;

B) coOuoienre TpeboBaHmil kK 00bEMy pedepara.

VYyammiics npeacTasisieT pedepar Ha pEIeH3HI0 He TI03/IHEe YKa3aHHOTO CPOKa.

J171s yCTHOTO BBICTYIUICHHS ydaiemycs qoctatodno 10-20 MUHYT.

OtmeTka «5» CTaBUTCS, €CIIM BBITIOJTHEHBI Bce TPeOOBaHUS K HAIIMCAHUIO U 3aIIuTe pedepara:
o0o3HavyeHa nmpobieMa U 000CHOBaHA €€ aKTyaJbHOCTb, CIIEaH KPAaTKU aHAIU3 PAa3TUYHBIX TOYEK
3peHHsi Ha pacCMaTpUBacMyl0 TMpOOJIeMy H JIOTUYHO H3JI0KEHA COOCTBEHHAs IMO3MIIHS,
chOopMyIUPOBAaHbl BBIBOJBI, TEMa pPACKpbITa IMOJHOCTHIO, BBIAEpXKaH O0O0BEM, COOIIOJCHBI
TpeOOBaHUs K BHEIIHEMY O(DOPMIICHHIO, JaHBI TPABUIIBHBIC OTBETHI HA JONOJTHUTEIBHBIE BOIPOCHI.

OtMeTka «4» CTaBUTCS, €CIIM BBIOJHEHBI OCHOBHBIE TpEOOBaHUA K pedepaTy U ero 3aiure
BBITTOJIHEHBI, HO TIPY ATOM JIONYIIEHBI HEMOUETH. B 4acCTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHHUH
MaTepuaia; OTCYTCTBYET JIOTHMYecKasl IMOCIEIOBATENbHOCTh B CYXACHUSX; HE BbIACpkKaH 00BEM
pedepara; UMEIOTCS yIymeHust B 0pOPMIICHUH; Ha JOMOJHUTEIbHBIE BOMIPOCH NIPU 3aIIUTE JTAHBI
HETOJIHbIE OTBETHI.

OtmeTka «3» CTaBUTCS, €CIM HMMEIOTCS CYIIECTBEHHBIE OTCTYIUIGHHS OT TpeOOBaHUM K
pedepupoBanmo. B yacTHOCTM: TemMa OCBelleHa JHIIb YaCTHYHO; JOMYLIEHbl (DakTUUYecKHe
omuOKH B COAEpKaHUM pedepaTa WIM MPHU OTBETE Ha JIOTIOJIHHUTENBHBIE BOIPOCH; BO BpEMS
3alIUThl OTCYTCTBYET BHIBO/I.

OTMeTKa «2» CTaBUTCS, €CIM TeMma pedepara He pacKpbiTa, OOHAPYKHBACTCS CYIICCTBEHHOE
HEMIOHUMaHHe TPoOIIeM.
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