MyHuIMnaabHOE Ka3eHHOE 00Ie00pa3oBaTeIbHOS YUPEKICHHS
«buceprckas cpeanss mxona Ne2y

Poccust, 623051, Ceepanosckas obaacts, Hikueceprunckuii paiion, nrr.bucepts, yin.Yanacsa, 1.7
ten./pakc 8(34398)6-16-30, e-mail: bisertschool2@yandex.ru, caiit: https://bisert2.uralschool.ru

MMPUJTOXKEHHUE Ne6.16
k OCHOBHOU 00pa30BaTEIEHON IPOrpamMMe
CpeaHEro 00Iero oOpa3oBaHuUs

(vrBepkacHa pukazom aupexropa
Ne 56 o1 31.08.2023r)

PABOYAS ITPOI' PAMMA
YYEBHOI O IIPEIMETA
«XHUMUA»


mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

HOACHUTEJBbHAA 3AIINCKA

[Iporpamma 1O XWUMUU Ha YPOBHE CPEAHEro o0miero oOpa3oBaHus
pazpaboraHa Ha OoCHOBe deaepanbHOro 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBannu B Poccuiickoii deaepanmuy, TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS
(denepanbHoil  00pa3oBaTEebLHONH MPOTpaMMbl CPEAHEr0 00IIero 00pa3OBaHUS
(®OIT  COO), mnpencraBaeHHbIX B DenepalbHOM  rOCYJApPCTBEHHOM
oOpazoBarenpHoM ctangapre COO, ¢ yuétom Konuenmuu mnpenogaBaHus
yueOHOro mpeaMera «XUMHsS» B 00pa30BaTeIbHBIX OpraHu3anusax Poccuiickoi
denepaumy, peanM3yIOIIKUX OCHOBHBIE O0pa30BATENIBHBIE MPOrPAMMBI, U
OCHOBHBIX TIOJIOKEHMH «CTparerud pa3BUTHSL BOCIHTAHUA B PoCCHiACKOM
Oenepaumn Ha nepuoa a0 2025 roma» (Pacnopstxenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKE MPOrpaMMbl MO XUMHUH, K ONPEACTICHUIO
oOuieii cTparerun 00yYeHHs, BOCIIATAHUS M PA3BUTUsL O0YUYAOIIMXCSA CPEICTBAMU
yueOHoro npeameta « Xumus» s 10-11 kinaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nonokeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEIIEH,
colepKaHus, PE3yJbTaroB OO0ydYeHUss W TPEOOBaHMA K YPOBHIO MOJATOTOBKH
BBIITY CKHUKOB.

XUMUYECKOE oOpa3oBaHue, NOJIy4aeMoe BbIITY CKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpa3oBaHHOCTH. (OHO CIOY>KMT 3aBEPLIAOIIMM  3TallOM  peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIMX
LEJIOCTHOW CHCTEME XWUMHUYECKOro 0OOpa3oBaHMs. OTHW LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOBLI, POPMUPOBAHUS MUPOBO33PEHUS M OOLICH KyJIBTYPbI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3I0POBBIO M TOPUPONHON cpene. Peanusyercs XuMuyeckoe 0O0pa3oBaHHE
00y4Yaronmxcsi Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus CPEACTBAMM YUYE€OHOTO
npeaMeTa «XuMUs», COACPKAHWE M TMOCTPOEHHE KOTOPOTO OMPENCICHBl B
oporpaMMe N0 XUMHHM C YYETOM CHCHM(PHKHA HAYKM XUMUHU, €€ 3HAUCHUS B
NO3HAHWM TMPUPOJBI U B MATEPUANIBHON KM3HU OOLIECTBA, & TAKXKE C YUYETOM
o0mMX [eneil M OPUHLKIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeAHero oduero odpazopanus B Poccuiickoit denepanuu.

XWMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIpacT 0COOYyI POib B
COBPEMEHHOW LMBWIIM3ALMK, B CO3aHUM HOBOUM 0a3bl MaTepUAIbHOM KyJIBTYPBHI.
OHa BHOCHUT CBOH BKJIaa B (PJOPMUPOBAHME PALUOHATILHOTO HAYYHOTO MBILLUICHMS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUS 00 OKPY>KArOLIEM MHUPE KaK O €IUHCTBE
OPUPOJIBI M YEJIOBEKA, KOTOPOE (POPMHUPYETCSI B XMMUM HAa OCHOBE MOHHUMAHUS
BEUICCTBEHHOIO COCTaBa OKPY>KAKOIIET0 MHUPA, OCO3HAHUS B3aMMOCBS3H MEXIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.
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TecHO B3aMMOJECHCTBYS C APYTHMHU €CTECTBEHHBIMHA HAyKaMH, XUMUS CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIbTYPbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W KM3HU KKAOro 4jeHa oOmecTBa. COBpEMEHHAsh XMMHUS KaK Hayka
CO3MJATEIbHAS, KAaK HAayKa BBICOKMX TEXHOJIOTWIA HAalpaBicHA Ha PELICHUE
r00aNbHBIX  MPOOJEM YCTOWYMBOTO PA3BUTHs YEJIOBEYECTBA — CBIPHEBOMA,
SHEPreTUUCCKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 3J0POBBSI.

B coorBerctBUM ¢ OOHIMMH LENSIMW W MPUHLMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYILIECTBEHHO HA OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOMUMYK) WM JJIsi  BbIPa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJIKEHUS
00pa3oBaHMsl B PaA3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIMIOIIMMU  NIPEAMETa  «XUMUS»  SBISIOTCS  0a30BbIE  KYpPCHl —
«Oprannueckas xuMus» W «OOmas W HEOPraHWYeCKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COACPaHHUs KOTOPBIX SBIISFOTCS OCHOBBI 0A30BOM HAYKH: CUCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHWI M3 OOIICH XUMUM) U
OpraHu4yeckon XxumMuu. GOpMUPOBAHUE NAHHON CHCTEMBI 3HAHWM NPU U3YyUYCHUU
npeaMera 00€CHEYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr00Opasus
BEUICCTB HA OCHOBE OOUINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOPraHWYECKass XUMHUs» CPOPMHPOBAHA B MPOrpaMMe MO XHMHHA Ha OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 YyueOHOro Marepuana W OOYCIOBIEHA
UCTOPUYECKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCS HAa YPOBHE KIACCUUECKOW TEOPUM CTPOCHHSI OPraHU4eCKHX
COCIMHEHMI, a TakKkKe Ha YPOBHE CTCPECOXUMHUYECKMX M  DAICKTPOHHBIX
OPEICTABICHUA O CTpOocHWMM BenlecTB. CBeAcHHs 00 HM3y4aeMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXHBIX OMOJIIOTHYECKA
AKTUBHBIX COCIAMHEHUH. B Kypce OpraHMYecKOd XWUMHUM TOJYYarOT Pa3BUTHE
c(OpPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NMEPBOHAYAIIBHBIC
NPEJICTABICHUS O XUMHAYECKOH CBSI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, O XUMUYECCKON PEAKIIUH.

[Ton HOBBIM yIJIOM 3pEHUst B NPEeAMETE «XUMUs» 0a30BOrO YPOBHS
pacCcMaTpUBAETCSl M3YUYEHHBI HA YPOBHE OCHOBHOIO 0O0mIeEro o0pa3oBaHUs
TCOPETUYECKUI Marepuan M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHWYeCcKas
XUMHS» OOyYarOIMMCS TMPEAOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOIICTEOPETUYECKUX W METOJOJIOTUUYECKUX TMO3ULIH,
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ryOKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 0OBACHSIOWEH U MPOTHO3ZUPYIOLIEH.

Envnas cucrema 3HaHUN O BOKHEHIIMX BEIICCTBAX, UX COCTABE, CTPOCHHUM,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MPOTEeKaHus JAomnosHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKAHUS, HMMECIOIMMHU KYJbTYPOJOTHYECKUH M TPHUKIATHON
XapakTep. OTH 3HAHUS CHOOCOOCTBYIOT IMOHUMAHWUIO B3aWMOCBSI3M XHMHM C
JAPYTHMH HayKaMH, PACKPbIBAIOT €€ POJb B MO3HABATEIBHONH M MPAKTUYECKOHN
JESATEIbHOCTA YEJIOBEKA, CHOCOOCTBYIOT BOCIHMTAHWUIO YBRKCHUS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBINTYCKHUKY OPWUEHTHUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH MH(MOPMALUIO U
OPUMEHATh €€ Ui TOMNOJHEHWS 3HAHWM, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIMEPUMEHTATIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B 1enoM conepikanue yueOHOro
npeaMera  «XuMHUS»  JAHHOTO  YPOBHS  M3YYEHHMsS] OPUCHTUPOBAHO  HA
(opmupoBaHue y OOYYAOIIMXCS MHPOBO33PEHUYECCKONH OCHOBBI Uil MOHUMAHHS
dunocopcknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHEM, TO3HABAEMOCTh NPUPOIHBIX SBICHHNA NYTEM OHKCOEPUMEHTA W
pELICHUS TPOTUBOPEYMI MEXIYy HOBBIMHU (akTaMH M TEOPETUUYECKUMU
OPEINOCHUIKAMH, OCO3HAHUE POJIA XUMHUH B PEIICHUHU SKOJIOTMYECKUX MPOOJeEM, a
TaKKe MPoOJEM COEPEKEHUST FHEPIETUUECKUX PECYPCOB, CHIPhS, CO3JAHUS HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4  BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
00y4arolmmxcsl MPUHATBIE MPOrpaMMON MO XMMHH TMOAXOAbl K ONPEACICHHIO
COJNEP)KAaHUST M TOCTPOCHUs TMpEAMETa MPEAyCMaTpPUBAKOT  (POPMHUPOBAHME
VHUBEPCATBHBIX YUYEOHBIX JACHCTBHNA, UWMEOMMX 0a30BOC 3HAYEHHUE  JUIS
PA3IAYHBIX BHJOB JACIATEIILHOCTU. pEIICHUS MpPoOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMALK, HEOOXOAUMBIX JIUIsl TPHOOPETEHMS OTbITA MPAKTAYECKOM
U UCCIECIOBATENIbCKON NEATEIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWUHU
XUMUH.

B npaktuke npenopaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHETO OOUIEr0 00pa30oBaHusl, PU ONPEACICHUH
COJIEPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3YYEHUs MPEAMETAa HaNpPaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKH Kak O0JJACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECCKON
JEATEIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJBTYpbl. C
METOAWYECKON TOYKM 3PEHUS TAKOW MOAXOM K ONPEACICHHUIO LEJIEH WU3YYCHU
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.
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CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMU LEJNSMU M3YUYEHUs TNPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBsrOTCA:

o (opMuUpOBaHME CHUCTEMBI XUMUYECKUX 3HAHWUH KAk  BaKHEHIICH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KApTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YyHIAMEHTAIbHBIC 3aKOHBI U TCOPHH XHMHH,
OCBOCHHE sI3bIKA HAYKW, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000UIEHUIT MHPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIICHUE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHMS,

e (popMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB W XUMHWYECKHX PpEaKUWi, HEOOXOMMMBIX Uil NPHOOPETEHUS
YMEHWA OpPWUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
MMEIOIIMX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMECHUH U CIIOCOOOB AEATETBHOCTH, CBI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHMEM XMMHUYECKOTO  SKCIIEPUMEHTA, COOMIOJEHUEM  MPaBHI
0€30MacHOro OOPaIECHHUS C BEIIECTBAMM.

Hapsny ¢ 5TuM, copeprxaTelibHas XapakTepUCTUKa LENeld U 3a1a4 U3yYCHUS
MPEeAMETA B TPOrpaMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM IPUOPHUTETAMHU B CUCTEME CPEIHEro oOmero oopazoBanusi. CeroaHs B
OPENOAABAHUM XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACP)KaHWUsS OOYy4YEHUsl, OPHUCHTUPOBAHHON Ha
NOJTOTOBKY BBIMTYCKHUKA 001IE00pa30BaTEeIbHON OpraHu3alyd, BIAJCIOIIErO HE
HAaO0OpOM 3HaHWi, a (PYHKIMOHAJIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0amMu W
YMEHHUSIMHU AKTUBHOTO MOJIyYCHUsI 3HAHWI W MPUMEHEHHS UX B PEATbHOMN KU3HU
JUTSl PELIEHUS TPAKTUYECKUX 3a/1a4.

B cBa3n ¢ 3TUM NpM M3y4YCHHH TMpeAMeTa «XUMHS» JTOMHHHAPYIOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a]1a4H, KAK:

aaanTanusi 00y4YaroUMXCsl K yCIOBUSIM JTWHAMWUYHO PA3BHBAIOLICTOCS MUPA,
(OpMUPOBAHME  MHTEJUICKTYalbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
pPELICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAlUsIX, CB3aHHBIX C BEIIECTBAMHU M MX
NPUMEHEHUEM,

(GopmupoBaHue y 0OOy4arONIMXCS  KJIFOUYEBBIX HABBIKOB  (KITHOUYEBBIX
KOMIETEHIMI), WUMEIOUMX YHUBEPCATBHOE 3HAUYECHWE I Pa3IMYHbIX BHIOB
JESATEILHOCTH: PEIIEHUS MPOoOJieM, MOUCKa, aHanu3a U 00paboTku MH(popManuy,
HEOOXOMUMBIX Ui MPUOOPETEHHS ONbITA JACATEIBHOCTH, KOTOpas 3aHUMACT
BOKHOE MECTO B I[IO3HAHWM XWMHH, a TaKKe I8 OLEHKH C MNO3ULUI
AKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIICCTB M XUMHYECKHX
MPOLIECCOB HA OPraHU3M YEJI0BEKA U TPUPOIHYIO CPENY;
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Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CHOCOOHOCTEH 00YUarOIIMXCS: CTOCOOHOCTH CAMOCTOSTENIBHO MPUOOPETATh HOBBIE
3HAHUS IO XMMHH B COOTBETCTBUM C >KU3HEHHBIMU MOTPEOHOCTIIMU, UCTIOIB30BATh
COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a y4eOHOH U
HAYYHO-MONYJISIPHON HHPOPMALIMKA XUMUYECKOTO COACP KaHUS;

(opMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLUATUBHOTO U JIOTMYECKOTO
MBILLIEHUS], HAOTIOAATENBHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE 0COOEHHO
HEOOXO/JMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMUYECKOTO
AKCHEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  T'yYMaHMCTUYECKOH
HAMPaBJICHHOCTH XMMUHU, €€ BAKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIB30BAHMUS, TIOMOJHEHHUS SHEPTETUYECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOLICHUS K MPUPOAEC M CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUs OIbITa
UCMOJIb30BAHUSl TOJMYUYEHHBIX 3HAHWUN Uil MPUHATUS TPAMOTHBIX PEUICHUN B
CUTYAIMSX, CBI3aHHBIX C XUMUUECKUMHU SIBJICHUSIMH.

B yuyeOnom mnaHe cpeanero oOmero oOpa3oBaHHs NPEeAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MPEAMETHON 00sacTu «ECTECTBEHHO-HAY YHBIC
OPEIMETHI.

OO01mee 4ucno 4acoB, OTBEAEHHBIX A/l M3YUYCHHs XUMUU, HAa 0a30BOM YPOBHE
cpenHero obmiero odpazoBanus, cocrapiser 68 vyacos: B 10 kimacce — 34 yvaca (1
yac B Heeno), B 11 kiacce — 34 vaca (1 4ac B HEZIENIO).
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COJAEPKAHUE OBYUYEHUA
10 KJIIACC
OPI'AHNYECKAA XUMUA

Teoperuveckne 0CHOBbI OPraHUYECKOii XUMHUHN

[TpeaMeT OpraHuyYECKO XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJYYEHUH HOBBIX BELIECTB M MaTepHanoB. Teopust CTPOCHHS OPraHM4eCKHX
coenquHennii A. M. Bytneposa, €€ 0CHOBHBIE IOJIOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OpPraHMYECKUX BewecTB. ['omonorus, wu3omepus. XUMHYECKas CBA3b B
OPraHUYECKUX COEAMHECHUSAX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenue o0 Kiaccu(puKaMM OPraHUYECKUX BelecTB. HomeHknmarypa
OPraHMYECKUX COCAMHCHUN (CHCTEMAaTW4ecKas) M TPUBUAJIbHBIE HA3BaHWUs
BOKHEHIINX ITPEACTABUTEICH KIIACCOB OPraHNYECKUX BEIECTB.

OKCIIEPUMEHTATIBHBIE METOABl M3YUYEHHs] BEMICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHME C oOpa3lamMu OPraHMYECKWX BEUICCTB M MAaTCpUAIAMH Ha WX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJl OPraHWYECKWX BEIIECTB, HAOMIOJCHUE W
OIMKCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAID OPraHUYECKUX BELIECTB
IPU HArPEBaHWU (IJIaBICHKE, OOYTTIMBAHUE U TOPEHHME).

Yraesopopoasl

AJIKaHBI. COCTaB M CTPOEHHUE, TOMOJIOTUYECKHI psia. MeraH W 3TaH —
OPOCTEHIIME MPEACTABUTENN AJTKAHOB. (PU3NYECKUE W XWMHUUYECKUE CBOMCTBA
(peakumm 3aMelIcHUsT W TOPECHHS), HAXOXACHWE B MPHUPOJAC, MONYYCHHE W
NPUMCHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH P, DTHIEH U MPONUICH —
OPOCTEHIIME MPEACTABUTENN QATKEHOB. (PU3WYECKUE W XHMHUUYECKHUE CBOWCTBA
(peakuMM TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIAPATALMW, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYUYEHUE U TPUMEHEHHE.

Anxaguensl: Oytamuen-1,3 u meTwiOyraguen-1,3: CTpoeHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus nojumepu3anuu). [1oJlydeHne CHHTETHYECKOTrO
Kay4yKa U PE3UHBI.

AJIKWHBI: COCTaB B OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUAN psil. ALICTUTIEH
— TOPOCTEHIIMA TMPEACTABUTENb AJIKWUHOB. COCTaB, CTPOCHHUE, (DU3HYECKUE W
XUMHYECKHAE CBOMCTBA (pPEaKUMU TMAPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALMH,
TOPEHHS ), TOJYYEHUE U TPUMEHECHHE.

Apenbl. beH30i: cocTaB, CTpoeHHE, (PU3NYECKUE W XMUMHYECKHE CBOMCTBA
(peakuuy raJOreHUPOBAHKS U HUTPOBAHUS ), TIOJYUYEHUE U MPUMEHEHUE. 10/yoi:
cocmas,  cmpoenue,  uzuveckue U XUMUYECKUe  CEOliCMBA  (peakyuu
2AI02eHUPOBANUS. U  HUMPOBANUsL), noiyyeHue u npumenenue. TOKCHYHOCTB
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apcHOB. ['eHeTHUecKas CBsI3b MEXKIY VYIVIEBOAOPOJAMH, MPUHAMIECKAIMUMA K
PA3IAYHBIM KITACCAM.

[IpupoaHbIE MCTOYHHMKHM YIJIEBOAOPOAOB. [IpUpOnHBIA ra3 W MOMyTHBIC
He(TsaHble Ta3bl. Hedth m €€ mpoucxoxkneHue. CrnocoObl mepepaboTKh HEPTH:
NEPETOHKA, KPEKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHpPonu3. [IpoayKTsl
nepepaboTkn HEPTH, X TPUMEHEHHUE B MPOMBILILUIEHHOCTH U B ObITy. KameHHBIH
yIOJIb ¥ TPOAYKTHI €70 MePEPAOOTKH.

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M MX MPEBPALLCHUM:
O3HAKOMJICHME C OO0pa3laMM IJ1acTMAacCc, KaydyyKOB M PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOAECIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB W
raJTOr€HONMPOU3BOIHBIX, TPOBEICHUE NPAKTUYECCKON PabOThI: MOJyYCHHUE STUIICHA
1 A3yYEHUE €TO CBOWCTB.

PacuérHbie 3anaun.

BelunicneHuss 1Mo  ypaBHEHHMIO XWUMHWUYECKOH peakumu (Macchl, 0ObEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WJIM MPOAYKTA PEAKLMH MO M3BECTHBIM MAcCCE,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucnaopoacoaep:xxkamue opranndeckue coeAMHEHUS

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON. CTPOECHHE,
(U3NYECKUE W XUMHUYECKHE CBOMCTBA (pPECakUMM C AKTUBHBIMM METAJlJIaMHU,
raJIOr€HOBOJIOPOIAMHU, TOPEHUE), MNPUMEHEHHWE. BOAOpOaHBIE CBSI3W  MEXKAY
MOJIEKYJIaMH CITUPTOB. /el CTBAE METAHOA U STAHOJIa HA OPraHU3M YETIOBEKA.

MHOroarOMHbBI€  CHOMPTBHL.  OTWICHTVIMKOJAbL W [JHMLIECPUH.  CTPOEHHUE,
(U3nYECKUE W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UIETOYHBIMH
METAJIJIaMU, KAQUECTBEHHAs PEAKIMS HA MHOTOATOMHBIC ChUpThl). JleiicTBUE Ha
OpraHu3M 4esioBeKa. [ [puMeHeHrne TITMUEPAHA U STHICHTTTUKOJIS.

@DeHON: CTPOCHUE MOJIEKYJbl, (U3NYECKUE M XWUMUYECKUE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenne enomna.

Anpaeruabl W xkemonvl. DOpPMAIBICTHI, aAUETAIBAECTHI. CTPOCHUE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMW OKWCIECHHS M BOCCTAHOBJICHMS,
KQUECTBEHHBIC PEAKIIMH ), IOJTYYEHUE U TPUMEHEHUE,

OMHOOCHOBHBIE TpPEACHbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbrHAs U
YKCYCHAsl KHCJIOTBI. CTPOE€HHE, (PU3MUECKAE U XHMHUUYECKUE CBOWCTBA (CBOMCTBA,
olume Juisl Kjiacca KACIOT, PeaKus 3TepruUKalim), MOJyYeHUE U TPUMEHEHUE.
CreapuHOBass W OJIEMHOBAsl KUCJIOTHI KaK MPEACTABUTENIM BBICIIMX KapOOHOBBIX
KHACTOT. Mblj1a KaK COJM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

Cnoxnble 3QUpbl Kak MPOW3BOJAHBIE KapOOHOBBIX KMCIOT. ['maponus
COXHBIX 3(upoB. XKupsel. ['mapoaus xxupos. [I[pumeHeHue xxupoB. buonornueckas
POJb SKUPOB.
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YrneBoabl:  COCTaB, KilacCHPUKALMs  yIJIEBOAOB  (MOHO-, JU- W
nojucaxapuasl). [ Jr0K03a — MpOCTEHIIMI MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (PU3MYECKME W XMMHYECKAE CBOHCTBA (B3aMMOJCHCTBUE C
ruapokcuom meau(ll), okucieHne aMMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TIJIFOKO3bl), HAXOXKICHUE B MPHUPOJAC, NPUMCHEHUE,
ouojornyeckas poJib. @otocuHTe3. DPyKTO3a KAK H30OMEP IITHOKO3BI.

Kpaxman v nennrono3a Kak NpupoAHbIe MOJUMEphl. CTpPOEHHE Kpaxmala U
LEJUTION03bl.  DU3NYECKUE W XUMHYECKHE CBOMCTBA Kpaxmajia (THIPOJu3,
KQUEeCTBEHHAS PEAKLIUS C MOJIOM ).

OKCIIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M WX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOJEHUE W OMUCAHUE JEMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CHUPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CIHMPTOB (OKMUCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX COMPTOB (B3aMMOJCHCTBHE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcuaom Mmemu(ll), B3ammoneiicTBHME Kpaxmalia € HOIOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3anaum.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWUYECKOH peakumu (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAKIIMM MO M3BECTHBIM MAaccCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOEP)KAIME OPraHUYECKUE COEANMHEHUSI.

AMHWHOKHUCIIOTHL KaKk aM(pOTEpHBIE OPraHUYECKUE COeAMHCHUs. Du3nueckue
¥ XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA MpUMEpe TMuuHa). bronormdeckoe
3HAUEHUE AMHHOKHCIIOT. [lenTumsi.

Benku kak npupoaHBIE BBICOKOMOJEKYJSIPHBIC coeAavHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHYHAs CTPYKTypa OenkoB. XMUMHYECKHE CBOWCTBA OCIKOB:
THIPOJIN3, ACHATYPaLUsl, KAYECTBEHHBIE PEAKIIMK HA OCIIKH.

OKCIEPUMEHTATIBHBIE METOABl M3YUYEHHs] BEHICCTB W WX MNPEBPALICHUN:
HAOJFOJICHUE W OMUCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JACHATypauust OCIKOB MPU
HArpEBaHUM, LIBETHBIE PEAKIIUN OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHHUSI

OCHOBHBIE MOHATHS XWMHU BBICOKOMOJICKYJISIPHBIX COCIMHEHWI: MOHOMED,
NOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOIMMEPU3ALNN, CPEIHSAS MOJICKYJIspHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIAMHEHUN —
NOJTUMEPH3ALIMS A TOJTMKOHACHCALIUS.

OKCINIEPUMEHTATIBHBIE METOABl M3YYEHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJICHUE C 00pa3llaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC,
Kay4yKOB.

MeKnpeaMeTHBIE CBA3H.
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Peanuzaiius MeXNpeAMETHBIX CBA3EH MPU U3YUECHUH OPraHMUYECKOW XUMUK B
10 knacce OCYUIECTBISETCS YEPE3 MCMOJb30BAHME KAk OOLIMX €CTECTBEHHO-
HAYYHbIX MOHATUH, TaK W TIOHSATHM, SBISIONIMXCS CUCTEMHBIMM JUIsl OTIEJIbHBIX
OPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO11Ke eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyUHbIH (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAIM3, CUHTE3, KJacCU(pUKAIMs, NEPUOJUIHOCTb, HAOIIOCHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

duzuka: Marepus, SHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI MX U3MEPEHMUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(dorocuHTE3, OHMOJIOrMYECKA AaKTHBHBIC BelIEeCTBAa (OCNKH, YIJIEBOIBI, >KHPHI,
(EpMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIE TOPObI, TIOJE3HBIE UCKOMAEMBIE, TOIUJIUBO,
PECypCHL

TexHOJorKsl: MUIIEBBIE MPOAYKTHI, OCHOBHI PAMOHAIBLHOTO MUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpemnaparsl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMHUA

Teopernyeckne 0CHOBbI XUMUH

XAMHMYECKUI dneMeHT. ATOM. Sapo aroma, W30TOMbL. DIEKTPOHHAS
000JI04Ka. DHEPreTUYECKUE YPOBHU, MOAYPOBHU. ATOMHBIE OpOWTan, s-, p-, d-
3neMeHTbl. OCOOEHHOCTH PACHpPEAEIICHUsT 3JIEKTPOHOB MO OpOMTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNEKTPOHHAS KOH(PUIypaLKsi aTOMOB.

[Tepuoanuecknii 3aK0H U llepuoanyeckas CUCTEMA XUMUYECKUX BIIEMEHTOB
J. Y. Menaeneesa. CBs3b NEPUOIMYECKOTO 3aKOHA M [leproanyeckoil cucTeMbl
Xxumuueckux anemMeHtoB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHMHYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX W CJOXKHBIX BEUICCTB IO TPyMNIaM H IEPHOJAM.
3HAQUYECHHE NMEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAs! HEMOJIIPHAS W TOJIAPHAs, WOHHAS, METaimyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKkuenTopHeiid). BonopomHas cBs3b. BalneHTHOCTh. DNIEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHus. MOHBI: KATHOHBI U AHUOHBI.
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BemecrBa  MONEKYISPHOTO M HEMOJEKYJSPHOIO  CTPOCHHs.  3aKOH
MOCTOSIHCTBA COCTABA BEIIECTBA. TUINBI KPUCTAUIMYECKUX PEIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKHA.

[TonsaTne 0 muCHEpPCHBIX cucTeMax. MICTMHHBIE W KOJUIOMIOHBIE PACTBOPBIL.
MaccoBas 10J1s1 BELLECTBA B PACTBOPE.

Knaccupukanms HEOPraHnYeCKUX COCIUHECHUM. Howmenxkiiarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIMX K PA3JIMYHBIM KJIACCAM.

Xumuyeckas — peakums.  Knaccupukanms — XMMHYECKMX — peakumid B
HEOPraHWYEeCKON M OPraHMYeCKOM XMMHMH. 3aKOH COXPAHECHMsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX MTPH XUMHYECKUX PEAKLIMSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMbIE
peakuuu. XuUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOIMIKAE HA COCTOSHUE
XUMHAUYECKOT0 paBHOBecHs. [Ipunimn Jle [larense.

DnekTponuTryeckas aucconuanus. CUibHbIC U clla0bie 3aeKTpoauThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAsA, HEUTPAJIbHAS, IETOYHAS.

OKHCITATENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

OKCIEPUMEHTAIIBHBIE METOAbl M3YyUYECHMsI BEIIECTB M WX NPEBPALLCHMUIA:
aeMoHcTpauus Tadmun «llepruoandeckas cucteMa XUMUYECKUX 3neMeHToB J[. K.
MenpeneeBa», U3yYeHUE MOJENICH KPUCTATMYECKUX PEIIETOK, HAOIIOACHHE WU
OIMKCAHUE JEMOHCTPALIMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3joKEHUE NEPOKCHIA
BOJOPOJAa B MPUCYTCTBUU KaTaau3aropa, ONpPeIeIEHAE CPEAbl PAaCTBOPOB BEIIECTB
C TMOMOUIbI0 YHUBEPCAIBHOTO HWHIMKATOpPA, PEaKIMK WOHHOTO OOMEHA),
OPOBEIACHUE MPAKTHUECKOH padoThl « BnusiHue pa3nuuHbix (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

Pacu€TtHbie 3anauu.

Pacuétel 10 ypaBHEHUSM XMMHMYECKMX pPEaKkUuid, B TOM  YHUCIE
TEPMOXHMMHUYECKUE PACUYETHI, PACUETHI C MCHOJIB30BAHUEM TOHATHS «MaccoBas
JIOJISI BELIECTBAY.

Heoprannuyeckasi xumust

Hemeraymel.  Tlonokenue HemetauioB B [lepuoaumueckoid  cucteme
xumudeckux dnemeHToB [l M. MenaeneeBa 1 0COOCHHOCTU CTPOEHHUSI aTOMOB.
OHU3NYECKUE CBOWCTBA HEMETAIOB. AJIOTPONHUS HEMETAUIOB (HAa NOpUMEpE
KHCJIOPOJa, cephbl, pocdopa u yriepoaa).

XHAMHUYECKHE CBOMCTBA BAXHEHIIMX HEMETAIOB (raJIor€HOB, CEPHI, a30Ta,
dochopa, yraepoga W KpPEeMHHs)) M MX  COCAUHEHWH  (OKCHIOB,
KHACTOPOJICOAEPKAMX KHCITOT, BOAOPOAHBIX COEIUHEHUN ).

[IpuMeHeHEe BOKHENIITNX HEMETAJUIOB U UX COECIMHEHUIA.
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Merainel. [lonoxxeHnne metaioB B [lepuoandeckoil cucTeMe XUMHUYECKUX
anemeHToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK
aToMOB MeTauioB. O0mue gusnueckue cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XHAMHUYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpWid, KA, KajabIuH,
MarHui, aTFlOMUHUI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOmue cnocoObl MoayuYeHus: MeTaIOB. [IpuMeHeHne MeTauioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYECHMs] BEIUECTB M WX NPEBPALLCHMUIA:
U3YYCHUE KOJIEKUMU «MeTannel W CIUIaBb», 0OpPa3sLOB HEMETAIIOB, PEIICHUE
SKCIECPUMCEHTAJIBHBIX 337a4, HAONIOJACHUE W ONMCAHHME JEMOHCTPAUMOHHBIX W
71a00PaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IIET0YEH, KAUECTBEHHBIC PEAKI[UN HA KATHOHBI METAJIJIOB).

PacuérHbie 3anaun.

Pacuérsl Maccel BewmecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEUIECTBA, Macce WM O0BEMY OJHOIO W3 YYAaCTBYIOUIMX B PEAKIUM BEILECTB,
pacuéTel Macchl (00bEMA, KOJTMUECTBA BEIICCTBA) MPOAYKTOB PEAKLIMH, €CIIH OJIHO
U3 BELIECTB UMEET ITPUMECH.

XUMHS U KU3Hb

Ponb xumMumn B 00€CMEUCHUH SKOJIOTMYECKOM, YHEPreTUUYECKONH W MUILIEBOMN
0€30MacCHOCTH, PA3BUTUM MEIWLMHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnennss 00 OOmMMX HAyYHBIX OPUHLMAINAX MPOMBILILIEHHOTO
ITOJTYYEHHS BOKHEHWIINX BEIIECTB.

UenoBek B MHUPE BELIECTB W MATEPHAIOB. BOKHEWIIAE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLUMOHHBIE Marephalibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAJIbHBIE
yA0OpEHHUS.

XWMHUS W 3J0pOBbE YENIOBEKA: MpaBUjla KCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOM XUMUU
B IIOBCEXHEBHON JKU3HHU.

MeKnpeIMeTHBIE CBA3H.

Peanuzanuss MEXNpPEIMETHBIX  CBS3€H MpuW  HM3ydYeHUM OoO0Wed u
HEOPraHMYeCKON XUMHUM B 11 Kjacce OCyLIECTBISAETCS YEPE3 MUCIIOIB30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHATHHA, SIBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOmue eCTECTBEHHO-HAYYHBIC MOHSATUS. HAYYHBIA (PAKT, TMIOTE3a, 3aKOH,
TEOpUsl, AHAIM3, CHHTE3, KilacCupuKaluus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.
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duznka: MaTepus, SHEPTH, Macca, aToM, dJIEKTPOH, MMPOTOH, HEUTPOH, MOH,
U30TOM, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BELUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEINECTBA, (PU3MUECKUE BEIMYMHBI U CIUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, JKOcHCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HbIE MCKOTAEMBbIE, TOTIJTUBO,
PECypCHL

TexHoNoTus: XUMHUYECKass MPOMBIIIJIEHHOCTh, METAJTyprusi, MPOU3BOACTBO
CTPOUTEIILHBIX MAaTEepPHANIOB, CEILCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBIIIJICHHOCTh,  TTPOM3BOCTBO
KOCMETHYECKUX TPErnapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHAaiOB,
ANIEKTPOHHAS MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.
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[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K PeE3yJibTaTaM OCBOCHUS
OoOy4YaroUnMMHUCs MPOrpaMM CPEIHEro oOmEero oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM).  HaydHOo-mMeToamueckol OCHOBOW — AJis
Pa3pabOTKM TUTAHUPYEMBIX PE3YyJbTATOB OCBOCHHS MPOTPAMM CPEIHEro OOIIEro
00pa3oBaHMusl SABJIICTCA CUCTEMHO-ACITELHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHUCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MpPEAMETa «XWUMHUS» Ha YPOBHE CPEIHErO
o0mero o0pa3oBaHusl BbIICIEHBI CIAEAYFOIAE COCTABISIONIUE:

OCO3HaHUE OOYYAOIUMUCSH POCCHMCKONW TPAKITAHCKOH HMICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH W CAMOOIPEICTICHHIO;

HAIAYME MOTUBALUU K OOYUYEHUIO,

LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOESKICHUH JIMYHOCTA HA OCHOBE
KJTFOUYEBBIX HEHHOCTEN M HCTOPUYECKUX TPAAULMiI Oa30BOM HAYKH XUMUU;

TFOTOBHOCTb M CIOCOOHOCTH OOYYarOIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEILHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYINUMH LETOCTHOM
CUCTEME XMMHYECKOTO 00Pa30BaHMs,

HAJIAYUE MPABOCO3HAHMS SKOJIOTMUYECKON KYJBTYPhl U CHOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HCHHBIC TJIaHBI.

JIMYHOCTHBIE PE3yNbTATHl OCBOCHHS TMpeAMETa «XHUMHsS» JOCTUTAOTCI B
€IMHCTBE YYeOHOM W BOCHUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECCKHUMH, COLIMOKYJIBTYPHBIMH, yXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPa)KIAaHCKOro OOIIECTBA, MPUHATHIMH B OOLIECCTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYKOIIMMHM  MpOLECCaM
CaMOIIO3HAHMUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
00y Yaronmxcsl.

JIMYHOCTHBIE  pE3yNbTAThl OCBOCHHs MNpeAMeTa «XHMHsS» OTPAKAIOT
Cc()OPMUPOBAHHOCTh OMBITA TMO3HABATENILHONM M MPAKTHYECKOH JAEATEIBHOCTH
o0ydarommxcs Mo peajin3alii TPUHATBIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

0CO3HaHUs 00YYAOIMIMMHUCS CBOUX KOHCTUTYIMOHHBIX MMPaB U 00S3aHHOCTEH,
YBOKCHHS K 3aKOHY ¥ MIPABONOPSIKY;

OPEJICTABICHUAS O COLMAJBHBIX HOPMAax M MpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;
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TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUHU
y4€OHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATENBHBIX 3374, BBIMOJTHCHUN
XUMHYECKHX IKCTIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh W MPHHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY |
apPryMEHThI IPYTUX NP aHAIHM3€E PAa3IMYHbIX BHIOB YUEOHOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LIEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJICIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHS K MPOLIECCY TBOPYECTBA B OOJACTH TEOPUM W MPAKTUUYECKOTO
OPUMEHEHUS XWMUWHM, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMIOJICHUI, KPOMOTIMBBIX SKCIEPUMEHTATBHBIX  MOUCKOB,
NOCTOSTHHOTO TPYJa YYEHBIX U TPAKTHKOB,

WMHTEPECA M TO3HABATEIBHBIX MOTHUBOB B TIOJYYEHWH W MOCICAYIOMIEM
aHaJM3e MHQPOpPMALMKA O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHBIE C XUMUUYECKUMU SBIICHUSIMH,
Y IPUHAMATH OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBbI A IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHWUE WM TMOCTYNKH CBOMX TOBAPMILECH C
NO3ULMII HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJIEACTBUH 3THUX
NOCTYTKOB,

4) popmupoBaHUA KyJbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOoBOro W 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PH3MUYECKOMY W
NCUXUYECKOMY 3/I0POBBIO;

coOtoficHUs TpaBuil O€30MacHOro oOpalleHusi C BEUIECTBAMU B OBITY,
ITOBCEAHEBHOM KU3HU U B TPYAOBOU AEATEIIBHOCTH,

NOHAMAHWS UEHHOCTM TPaBHJ WHAWBHIYAILHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYCK (yHNOTPeOIEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

S) Tpy10BOro BOCIMTAHUS:

KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B y4eOHO-MCCIEA0BATEIBCKOM
JESATEIbHOCTH, OOIIECTBEHHO TIOJE3HOM, TBOPUYECKOM W APYyrWX BUAAX
JESATEIbHOCTH,

YCTQaHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJlacca, MIKOJIbI),


mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

MHTEPECA K MPAKTHYECKOMY HM3YUYEHHIO MPOQECCHI pa3nvMuHOro pojaa, B TOM
YHUCJIE HA OCHOBE MPUMEHEHHMS PEAMETHBIX 3HAHUH 110 XUMUH;

YB&OKCHUS K TPY Y, JIFOAAM TPyaa U pe3yabTaTaM TPy A0BOU ACATCIHHOCTH,

FOTOBHOCTM K OCO3HAHHOMY BBIOOpDY MHAMBHIYAJIBHOH TpPacKTOpHUU
oOpazoBanus, Oyaymed mpodeccuu W pealu3alid COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) 3K0JIOTHYECKOTr0 BOCIIUTAHUS

SKOJIOTHYECKH 1IEJIECO00PA3HOr0 OTHOLIEHUS K MPUPOJAEC, KaK HMCTOYHUKY
CYLICCTBOBAHHUS >KU3HH HA 3EMJIC,

NOHAMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHAE TPUPOJHON U COLMAIBHON CPEMBL,

OCO3HaHUS HEOOXOJAMMOCTH MCHOJb30BAHUS JOCTHXKEHUN XUMHUHM AJIs
PELICHHs] BOIIPOCOB PALMOHAIBHOTO MPUPOJONIOIB30BAHUS,

AKTUBHOTO HENPUATHS ACUCTBHUM, TMPUHOCIAIIUX BpPed OKPYKAKOLIEH
OPUPOHOM Cpele, YMEHMsI MPOTHO3WPOBATH HEOIArOMPHUITHBIE 3KOJOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHCTBUI U TPENOTBPALLATH X,

HAJIM4YMS PA3BUTOrO SKOJIOTMYECKOTrO MBILUICHHMS, 3KOJIOTUYECKON KYJIBTY PHI,
OMBbITa JEATENBHOCTH 3KOJIOTUYECKON HaITPaBJICHHOCTH, YMEHUS
PYKOBOIACTBOBATHCS MMH B MO3HABATEIIBHONW, KOMMYHWUKATUBHON W COLMAIBHOM
OPAKTUKE, CHOCOOHOCTM M YMEHUSI AaKTUBHO NPOTHBOCTOSATH HIECOJOTUH
xemopooun,

7) HEHHOCTH HAYYHOTI'O MO3HAHMS:

c()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHON MPAKTHUKH;

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poilu B
(OpPMUPOBAHMU PALMOHATBHOIO HAYYHOTO MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS. 00 OKPYXAIOUIEM MUPE KaK O €IUHCTBE MPHPOIBI U YETIOBEKA, B
NO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NTPOOJIEM COXPaHEHUS
MIPUPOAHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYUMOCTH XMMHH JUISI  COBPEMEHHOM
LIMBUAJIM3ALMA. B €€ TYMAHUCTUYECKOM HANMPAaBICHHOCTA W BAKHOW pOJIM B
CO3/IaHMW HOBOH 0a3bl MaTepUAIIBHON KYJBTYPBI, PEIIEHUH TIOOATBHBIX MPOOIEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTHYECCKON, NMUIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, OOCCICYEHUH YCIOBHM
YCOEWIHOTO TPYyJa M OSKOJOTMYECKH KOM(OPTHOH J>KM3HM KaXIOr0 YJICHA
001I1eCTBA,

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: ITOHUMAaHWs CYLIHOCTH METOOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CMIOCOOHOCTH MCHOJB30BATH
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NOJTy4aEMble 3HAHUS JJI aHAJIM3A U OOBSICHEHHS SBJICHUI OKPY>KAKOIIEro MUPA U
OPOUCXOASIINX B HEM U3MECHECHUH, YMEHUS JIENaTh 000CHOBAHHBIC 3AKIIFOYCHHUS Ha
OCHOBE HAy4YHbIX (AKTOB M MMEKOUIMXCA JAaHHBIX C LEIbI0 IOy UYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS IS
peteHust NpoOJieM B pealbHBIX )KU3HEHHBIX CUTYaLUsIX;

UHTEpECA K O3HAHUIO U HCCIIEI0BATENBCKON ACATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

UHTEpeCca K OCOOEHHOCTIM TPYJa B PA3MYHBIX cepax MpodecCHOHANBHOM

JNEATENBHOCTH.
METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yAbTATBl OCBOCHHS YUEOHOrO MpeAMETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaHUS BKITIOYALOT;

3HaUUMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOYYaArOIIUXCS
MEXIACUUIUTMHAPHBIC (MEKIPEAMETHBIE) OOLIEHAYYHBIE TIOHATHUS, OTPAKAOLINE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOOOB MMO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX (MaTepHsi, BEIICCTBO, SHEPIHsl, SBICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLMI, TMIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHEC);

YHUBEPCAJIbHBIC yUeOHBbIC NEHCTBUs (NTO3HABATEIIbHBIE, KOMMYHUKATHUBHEIE,

PETYJIATUBHBIC), 00ecneYnBaroOIIne (opmupoBaHue (YHKIMOHATBHON
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIUN O00YYarOINXCS,
CHOCOOHOCTB oOyJaromuxcst M CIOJIb30BATh OCBOCHHBIC

MEXIACUUIUTMHAPHBIC, MAPOBO33PCHUYECKUE 3HAHWS M YHUBEPCAJIBHBIE YUCOHBIE
JEUCTBHS B ITIO3HABATEIILHON W COL[UAJIBHON ITPAKTUKE.

MeranpeaMeTHBIE PE3YIbTaThl OTPAKAOT OBJIAJCHUE VHUBEPCAIBHBIMHU
y4cOHBIMA  TO3HABATEIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAIbHbIMH y4eOHbIMHU MO3HABATEJIbHBIMH
JAeCTBHAMM:

1) 6Ga3oBbIe JOrHYECKUE CHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyalM3UpOBaTh  MpOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENEIATh LENN JOEATEIBHOCTH, 3aJaBas MNapaMeTpbl W KPUTEPUHA HX
JOCTIKECHUSA, COOTHOCHTE PE3YJIBTATHI AEATEIFHOCTH € MIOCTABICHHBIMU LIEJISIMU,

HCIIONIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHUS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW TMOHATHA W yCTAHABIMBATH WX B3aWUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYOLIUE MOHATHS UIsl OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBJICHUM

BbIOMpATh OCHOBAHWS M KPUTCPUM s KJIAaCCH(PUKANMHU BEIICCTB W
XAMUYECKUX PEAKLINI,

YCTaHABJIMBATh MPUYAHHO-CICACTBEHHBIE CBS3M MEXIY HM3y4acMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXACHUA (MHAYKTHBHBIE, ACHYyKTUBHBIC, IIO
AQHAJIOTHW), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaCCMATPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHMS, MUCIOJIb3YEMBIE B XUMHHA CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEH, MPEOOPA3OBBIBATH MOJCTBHBIC TPEACTABICHHS — XUMHYECKUAN
3HAK (CUMBOJI) DJIEMEHTA, XUMHUYecKas (POPMyJia, YPaBHEHUE XWUMUYECCKOMN
PEAKIMM — MPH PEIICHUM YYE€OHBIX MO3HABATEJBHBIX W IMPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHHUS ISl BBISIBJICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYaEMbIX BEUICCTB U XMMHUYECKHAX PEAKLIUAN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQ/ICTh OCHOBAMM METOJOB HAYYHOIO TMO3HAHWS BELIECTB M XUMUYECKHX
peaKuii;

(opMyTUPOBATH LENH U 33]1a4H UCCIIEN0BAHUS, HCIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYJMPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI I (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXKACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHWS W MPOBEACHUS
YUECHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOMIOIaTh 32 XOJA0M
IPOLECCa, CAMOCTOSATENIBHO MPOrHO3MPOBATh €ro Pe3yJsibTar, (popMyaupoBaTh
0000LIEHHS W BBIBOABI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YJILTATOB HCCIIEA0BAHUS,
COCTaBJATH OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIIENOBATENIbCKOW W MPOEKTHOM
JESATEIIbHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITETEHOMY
NOWCKY METOJOB PELICHUS NPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HCTOYHWMKAX WH(pOpManmu (HAY4HO-
NOMYJISIpHAsE JTUTEPATypa XUMHUYECKOTO COJACP)KAHWS, CIPABOYHBIE MMOCOOUS,
pecypcbl MIHTEpHETA), aHANM3UPOBAaTh WHPOPMALMIO Pa3IMYHBIX BUJIOB U (QOpM
NPEICTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUYHBOCTB,
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(OpMYJIMPOBATH 3alPOChl U MPUMEHSATh PA3JIMYHBIE METOABI MPU MOUCKE U
orOope wHpoOpManuuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ay
ONpeACICHHOTO THUIIA,

nprOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYXO  (OpPMYy  MPEACTABIICHUS
uH(popMalum (CXeMbl, TpadpuKh, AMarpaMmbl, TAOIULBI, PUCYHKH W IPYTHE),

UCMOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CPEACTBA MNpu padoTre ¢
XUMHYECKOH MHQPOpMAUUE: NPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE W
MAaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POpPMYJIbI, a00pEBUATYPbl, HOMEHKIIATY PY;

UCIOJB30BaTh W NPEeOOPa30OBbIBATH 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHne yHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMBI B XOJC AUAJIOTA W/WIH
JUCKYCCHW,  BBICKa3bIBaTh  MIEH, (OPMYJMPOBATH  CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEUIOKEHHOM 3a1a4;

BBICTYNIaTh C MPE3CHTAUMEN Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
NOJTYYEHHBIX CAMOCTOSITENIEHO MJTH COBMECTHO CO CBEPCTHUKAMHU MTPH BBITOJIHEHUT
XUMHYECKOTO SKCIEPUMEHTA, TPAKTUUYECCKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
M3y4aCMbIX BELIECTB, Peau3anuu yu4eOHOro mpoekTa U (POpMyJIMpPOBaTh BBIBOIBI
N0 pe3yibTaraM NPOBEAEHHBIX HMCCICAOBAHUNA MyTEM COrIACOBAHWS TMO3HMLMNA B
X0J1¢ 00CY X ACHUS 1 OOMEHA MHEHUSIMH.

OgyageHHne YHHBEPCAJbHBIMHA PEryISTHBHbIMH JCHCTBUSIMU:

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIATH CBOK MMO3HABATEIIBHYIO
JEATENIbHOCTh, ONpeAcss €€ LeMu M 3aJadd, KOHTPOJIMPOBaTh W MO MEpe
HEOOXOMMOCTH KOPPEKTHPOBATh NPEUIAracMblii  aJIfOPUTM  ACHCTBHNA MpPU
BBITIOJTHCHMHA YYEOHBIX M MCCIECAOBATEIbCKUX 3a7a4, BbIOMparh HauboJiee
3¢ deKkTHBHBIA cMOCO0 WX pEHICHHS C YYETOM IMOJIYYEHMS HOBBIX 3HAHWUH O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX;

OCYILECTBIISATE CAMOKOHTPOJb CBOEH AEATEIILHOCTH HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHUS Kypca «OpraHMyeckas XUMHS)
OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOW  COCTaBIISIOUICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpa, POJIA XWMHUHA B TO3HAHWM SBJIICHUAMN
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OpUpPObl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYpPbl JIAYHOCTH, €&
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PEIICHUS MPAKTHYECCKUX 33124
Y DKOJIOTMYECKH OOOCHOBAHHOIO OTHOILIEHUSI K CBOEMY 3/I0POBBIO M MPUPOAHOMN
cpene;

BJIAJCHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpas  BKIIFOYAET:
OCHOBOIOJIATAKOIINE TMOHATUS (XMMHYECKHWA JJIEMEHT, aTOM, JJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTYpHas (opmysa (pa3BEpHyTas W COKpalEHHAsI), MOJIb, MOJISpHAs
Macca, MOJIAPHBIA OOBEM, YIIEPOAHBIA CKeNneT, (yHKUMOHAbHAS TPYIIA,
panuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI Psifl, TOMOJIOTH, YTIEBOAOPOMIBI,
KHACJIOPO M a30TCOAEPKALIME COCAUHEHMS, MOHOMED, TOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCAMHEHHUS ), TEOPUU W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHsI MAcChl BELIECTB),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XWMHWHU, MHPOBO33PECHUYECKUE 3HAHWS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH M CUCTEMHOCTH XHUMHYECKHX
SABJICHUH, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOIYYCHHH W
0€30MacCHOM HMCIOJIb30BAHWM BAKHEHIIMX OPraHWYeCKUX BEIICCTB B OBITY H
NPAKTUYECKON ACATEIBHOCTH YETOBEKA,

c()OPMUPOBAHHOCTh YMCHHI BBISIBIISATh XAPAKTCPHBIC MPU3HAKH MOHSITHIA,
YCTaHABJIMBATH MX B3aMMOCBS3b, UCIOJbB30BATH COOTBETCTBYIOIIME TOHATUS TPU
OTMKCAaHUU COCTABA, CTPOCHHS W MPEBPALICHUI OPraHUYE€CKUX COCTMHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI MCMOJb30BaTh XUMHUYECKYI) CHUMBOJIAKY MJIst
COCTaBJICHUSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOIA)
(GOopMysT OPraHMYECKMX BEIICCTB W YPABHEHUH XUMUYECKUX PEaKLUid,
W3rOTABIMBATH MOJECIH MOJIEKYJI OPraHMYECKHX BEINECTB AJII WILTIOCTPALIMM HMX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWH YCTAHABIMBATh MPHHAIC)KHOCTh HM3yYCHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K OMNPEACTEHHOMY
KJIACCy/Tpynne COeAMHEHUH (YrIeBOJOPOAbI, KHCIOPOA W a30TCOACpKAlUe
COCIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHCHUWsS), aBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIE
HA3BaHWs OTACIBHBIX OPraHUYECKWX BEIMICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIUKONb, TIMUEPUH, (PEHOJ, OpMATBACIU, ALCTaNbACTHA, MypPaBbUHAsS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK03a,
(dpyKTO3a, Kpaxmaj, eJIIr0j103a, TJUIHH);

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh BUIAbI XHUMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPATHBIE),
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C()OPMUPOBAHHOCTh YMEHUSI TPHUMCHSTH MOJIOKCHHUSI TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa At 00ObsICHEHHs] 3aBUCHMOCTH CBOWCTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMSI MACCHI BEILIECTB,

C()OPMUPOBAHHOCTh ~ YMEHHMI  XapakTEPHU30BaThb  COCTaB, CTPOCHUE,
(U3NYECKUE W XUMHYECKUE CBOMCTBA THMHWYHBIX MPEACTABUTENECH Pa3TUUYHbBIX
KJJACCOB OPraHWYECKUX BEIIECTB (METaH, 3TaH, STWIEH, NMPOMWICH, ALICTUJICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30J, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
TIIMUEPHAH, (PEHON, AUETATbACTHA, MYPAaBbHHAS W YKCYCHAs KHUCIOTHI, TIIFOKO03a,
KpaxmaJ, UEJUTI0I03a, aMUHOYKCYCHAsI KACJI0Ta), WILTFOCTPUPOBATH TEHETHYECKY FO
CBSI3b MEXKIY HUMHM YPABHEHUSIMM COOTBETCTBYIOIIMX XWUMHUYECKHX PEaKIUil C
UCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YIIIEBOJOPOAHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBl WX MNEPepabOTKH MU
MPAKTUYECKOE MPUMEHEHUE TPOAYKTOB NepepabOTKHy;

Cc()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHECHUSAM (MacChl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEILECTBA WJIM MPOAYKTa
PEAKIMKM MO HW3BECTHBIM Macce, OOBEMY, KOJMYECTBY OIHOIO M3 HMCXOJHBIX
BEUICCTB MM MPOAYKTOB PEAKLINN ),

c(hOPMUPOBAHHOCTL YMEHMH BJIAJIETh CUCTEMOM 3HAHUH 00 OCHOBHBIX
METOJAX HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XHUMHUW MPU U3YUYECHUW BELICCTB U
XUMHUYECKUX SIBIICHUH (HAOMIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE ),
UCMOJIb30BaTh CHCTEMHBIE XUMWYECKHE 3HAHWSA JUIs TPUHITHS PELICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsaX, CBS3aHHBIX C BEHOIECTBAMH MW HX
NPUMECHEHUEM,

c(OPMUPOBAHHOCTh YMEHHIA COOJIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKOH
MOoCyJI0i M JTabopaToOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWja OOpalieHUsl C
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKUMSMHU MO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKHX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWI TMJIAHUPOBATh M BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (ITPEBPALLICHHS] OPraHUYECKUX BEUIECTB MPU HATPEBAHUM, MOy YCHHE
ATUJICHA W W3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIHMH OPraHu4eCKUX
BEUICCTB, JcHATypauuss OCKOB MPHU HArpeBaHUM, LBETHBIE PeakUuuu OEIKOB) B
COOTBETCTBMM C TPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpallleHuH C
BEIIECTBAMM M Ja0OpPaTOpHBIM  OOOPYJOBAHUEM, MPEACTABIISATh PE3YJIBTATHI
XUMHYECKOTO JKCIEPUMEHTa B (OpPME 3aMKCH YPABHEHUN COOTBETCTBYIOLIMX
peakuuii 1 GopMyIMPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIBTATOB,;

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3UPOBATH XHUMHUYECKYHO
WH(POPMALMIO, TOJNYYAEMYK) M3 Pa3HBIX MCTOYHMKOB (CPEICTBA MAaCCOBOH
uH(popmanmu, HTEpHET 1 ApyTHX),
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c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEJIeCO00PA3HOr0 TOBEACHUS B OBITY M TPYAOBOH NEATENBHOCTH B LENSX
COXPAHEHUSI CBOETO 3J0POBbSl M OKPY’KAKOILIEH MPUPOJHONW CPEnbl, OCO3HABAThH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OMPENETIEHHBIX OPraHUYECKUX
BEUICCTB, MOHMMAasi cMbica nokasarens [1JIK, moscHsaTe Ha mpuMepax crnocoObl
YMEHBUICHUS M NOPEIOTBpALEHUS] WX BPEIHOIO BO3JACHCTBMS HA OPTraHU3M
YeJIOBEKA,

Ui 00yYarOUIMXCs ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS. YMEHHE
OPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL ClenbiX H c1abOBHIAIIMX OOYYArOUXCS: YMEHHE HCHOJIb30BaTh
peNbepHO-TOUYCUHY0 cUCTeMY 0Oo3HaueHui JI. bpaiing aid 3anucu XuMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OOmas u HeopraHudeckas
XUMHUSY OTPAKAKOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOW KAPTUHBI MWPA, POJIM XUMHM B TO3HAHWW SIBJICHUI
OpupoAbl, B  (POPMUPOBAHWUM  MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €€
(OYHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIMMOM JJTs PEHICHUS TPAKTUYECCKUX 3a71a4
U DKOJIOTHYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHAC  CUCTEMOM  XMMHYCCKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOITOJIATAKOIINE MOHATUS (XMMUYECKUN DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJIa, MOJib, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTD, CTENCHb OKUCIICHUS, XUMUYECKAsT CBS3b
(KOBAJICHTHAs!, HOHHAS, METAUTMYECKAst, BOAOPOHAS ), KPUCTAUTMYECKAs PEIIETKA,
TUATIBL  XUMHAYECKUX  PCAKIHHA, PACTBOP, OJICKTPOJIMTBL,  HEIJEKTPOIUTHI,
BNEKTPOJIUTUYECKAS ~IUMCCOLMALMS, OKMCIUTENb, BOCCTAHOBUTEIL, CKOPOCTH
XUMUYECKON peaklMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEOpHUS
BJIEKTPOJIMTUYECKON aucconumanuu, nepuoanyeckuit 3axkon /. WM. Menaeneena,
3aKOH COXPAHEHWSI MACChl BEUIECTB, 3aKOH COXPAHCHHS W MPEBPALICHUS SHEPTUAN
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUMH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKANIME B OCHOBE NMOHWUMAHWS NMPUYAHHOCTA W
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM HMCMOIb30BAHUM BAKHEHIITNX HEOPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOMN NEITEIILHOCTH YETTOBEKA,
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c()OPMUPOBAHHOCTh YMCHHI BBISBISITH XaPAaKTCPHBIC MPU3HAKH TOHSITHMA,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIOJIB30BATH COOTBETCTBYIOIIUE MOHATUS IPU
OMUCAHUN HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI MCMOJb30BATh XUMHUYECKYI) CHUMBOJIMKY MJIst
cocTtaBineHuss (OpPMYJ  BEHIECTB M  YPaBHEHUH  XMMHUYECKUX  PEaKUUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, yIJICKHCIbIA ra3, aMMHAK, ramiéHas
W3BECTh, HETAUIEHAS U3BECTh, MATHEBAS COJIA, MUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUN OMPEIENIATh BAICHTHOCTh U CTENEHD OKUCIICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTAaBa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAs, METAJUIMYECKAs, BOAOPOJHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKOH PEIETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISPHAS,
WOHHAs, METAUIMYECKAS ), XaPAKTEP CPEIbl B BOJHBIX PACTBOPAX HEOPraHMYECKUX
COCIMHECHU,

c()OPMUPOBAHHOCTH YMEHUI YCTaHABINBATh PUHAIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBY K ONPEACIEHHOMY KIacCy/TpyIie
COCIMHEHMI (ITPOCThIE BEMIECTBA — METAUIBI U HEMETAILIBI, OKCUABI, OCHOBAHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c()OPMUPOBAHHOCTh YMEHHI PACKPHIBATH CMBICI IEPUOJANYECKOTO 3aKoHa JI.
H. MenaeneeBa u 1EMOHCTPHPOBATH €TI0 CUCTEMATHZUPYHOLIY 0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKY 0 (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHWI XapaKTEPU30BaThb SJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKHUX JNeMEHTOB 14 mnepuonoB IlepuoanvecKkoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHWY, OOBSCHSATH
3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMUYECKUX DJIEMEHTOB M UX COEAUHEHUA
1o nepuoaam u rpynnam [lepuoauueckoit CHCTEMBI XUMUUYECKUX 3JIEMEHTOB 1. U.
Menaeneena,

C()OPMUPOBAHHOCTh YMEHUH  XapakTepu30BaTh (OMUCHIBATh)  OOIIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKUX  BEIUECTB  PA3JIMYHBIX  KIIACCOB,
MIOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYOLIMX XUMUYECKUX PEAKLIUI;

Cc()OPMUPOBAHHOCTh YMEHUS KIACCHU(PUIMPOBATH XUMHYECKHAE PEAKLMUM 10
PA3IMYHBIM MPHU3HAKAM (YMCIYy W COCTaBY PEArMpyrOIIMX BEUIECTB, TETUIOBOMY
3(h(PekTy peakunmu, U3MEHEHHIO CTENEHEH OKHUCIICHUS 3JIEMEHTOB, 0OpaTMMOCTH
PEAKIMH, YUACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHIA COCTaBIISITh YPABHCHHS PEAKLMA pa3MYHbIX
TUIOB, TIOJTHBIE M COKPALIEHHBIE YPABHEHHSI PEAKIIMIA HOHHOTO 0OMEHA, YUUTHIBAs
YCIIOBUSA, TPH KOTOPBIX 3TH PEAKLMU UAYT 10 KOHLA,
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c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH PEAKIUHU, MOATBEPKIAIOLINE
KaYeCTBEHHBI COCTaB pa3jIMYHBIX HEOPraHWYECKUX BELIECTB, PACMO3HABATH
OMBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
BEIIECTB,;

c(OPMHUPOBAHHOCTh ~ YMEHHMH  pacKpbIBaThb CYHIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMA MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
OTHAX PEaKIN;

c(OPMHUPOBAHHOCTb YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIMu OT PA3IUYHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PAaBHOBECH I
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE MPOLECCHI,
JeKalllUe B OCHOBE MPOMBIIUICHHOTO MOJYUEHUs] CEPHON KHUCIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTH MPEACTaBICHUI 00 OOIIMX HAYUYHBIX MPUHIMNAX U
AKOJIOTUYECKUX MPOOJIEMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIb30BAHUEM
MOHSATHSI «MAccoBasi J10Jis BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHHWHA Tra30B
IPU XUMHUYECKUX PEAKIMSIX, MACChl BEUIECTBA WK 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCEe WJIM 00BEMY OJTHOTO M3 YUACTBYIOLIUX B pEaKIMU
BEIIECTB, TEMJIOBOr0 3(PQeKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHMSI MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHHUSI SHEPTUH;

c(OpMHUPOBAHHOCTH YMEHUI COOIIOIATH TPaBUIIA TOJIb30BAHUS XUMUUECKOM
NOoCyJI0il M JTabopaToOpHbIM OOOPYJOBAHUEM, a TAKXKE MpaBWja OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKLMSMH IO BBHIMOJHEHUIO JA0OPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTL YMEHHWI T[UIAHUPOBATh W BBIMOJHATH XUMHUUYECKUM
AKCHEPUMEHT (Pa3Nio’KEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUM KaTalu3aropa,
OMpPENEJICHUE CPEebl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BIMSHUE PA3TUUHBIX (AKTOPOB HA CKOPOCTb XMMHMUYECKOW pEeaKIvu,
PEAKIMM MOHHOrO OOMEHA, KAQUECTBEHHBIC PEAKUMHM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KATMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
Temam «MeTajuibly U «HemeTamuibl») B COOTBETCTBUM C TMpaBUJIaMU TEXHHUKH
0€30MacHOCTHA pH OOPAILCHUHN C BEIIECTBAMH W JIAOOPATOPHBIM 000PYA0BAHUEM,
OPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucu
YPaBHEHUMI COOTBETCTBYIOLIMX peakuuii u (GopMyJMpoBaTh BHIBOJIbI HA OCHOBE
ATUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKHA aAHATU3UPOBATh XUMHUYECKYIO
WH(POPMALMIO, TOJNYYAaEMYK) M3 Pa3HBIX MCTOYHMKOB (CPEICTBA MAacCCOBOH
KOMMYHUKaIMK, IHTepHET U Ipyrux);
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c(hOPMUPOBAHHOCTL ~ YMEHHMU  CcOOMMIOAATh  MpaBWja  SKOJOTHYECKH
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LENSX
COXPAHEHUSI CBOETO 3J0POBbSl M OKPY’KAKOILIEH MPUPOJHONW CPEnbl, OCO3HABAThH
OMAacCHOCTh BO3ACHCTBUS HA JKUBbIE OPraHU3Mbl OMPEACAEHHBIX BEUIECTB, MOHUMAas
cmbicn mokazarens [1/IK, mosicHATe Ha mpuMepax crnocoObl YMEHBIICHUS W
NPEIOTBPALIEHHS KX BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA,

Ui 00yYarOUIMXCs ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3[0POBbS. YMEHHE
OPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CenbiX M cinaOoBUIAIMX OOyYarOUIUXCs: YMEHUE WCIHOJIb30BaTh
peNibepHO-TOUYCUHY0 cucTeMy oOo3HadyeHui JI. Bpaiing aid 3anucu XuMUYeCKuX

dbopmy.
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TEMATHUHYECKOE INTAHUPOBAHUE

10 KJTACC
KoaunyectBo uacos DNeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IlpakTnueckue
NPOrpamMMmBslI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcbl
Pasnen 1. TeopeTnueckue 0CHOBbI OPraHHY€CKOH XMMHH
IIpenmer oprannueckoi xumuu. Teopus
1.1 CTPOEHHS] OPraHUYECKUX COeTUHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Paszpen 2. Yriaesonopoabt
2.1 IIpenenbHbie yriaeBOaOPOIbI — aJIKaHbI 2
29 HenpenenbHele yriaeBoaopobl: alKeHBbI, 6 !
' aJIKaJIMEHbI, aJIKUHbI
23 ApomMaTH4eCKHe yrieBOAOPOIbI 2
54 IIpupoaHble HCTOYHUKY YIJIEBOAOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazaeny 13
Pa3nen 3. Kuciopoacoaep:kamue opraHniecKue CoeInHeHHs
3.1 Cruptel. @enHon 3
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 |
' CroxxHble 3 upsI
33 Yraesoasl 3 1
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Hroro no pazaeny 13
Pa3nen 4. A3oTcoaepxaiue opraHudecKne coeIHHEeHUs

4.1 AmuHbl. AMUHOKHCTTOTHI. benku 3
Hroro no pazaeny 3
Pazaen S. BbicokoMoOJIeKyJIsIpHBbIE COeINHEHHUS

51 IInactmaccel. Kayuyku. Bogokna 2
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

11 KVIACC

KonnyectBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB 1 TeM uugposbIe
Ne n/m Kontpoabubie | IIpakTHueckue (mupp )
NPOrpamMMmBslI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pazgen 1. Teopernueckue 0CHOBBI XUMHUH
Ctpoenue atomoB. [lepuonuyeckuii 3akoH
1.1 u Ilepuoauueckas cucteMa XUMHYECKUX 3
anemeHToB J[. 1. MeHneneesa
12 Ctpoenue BemmecTBa. MHOroodOpasue 4
' BEILECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pasgeny 13
Pasnen 2. Heopranumueckasi Xumust
2.1 MeTtaniel 1
22 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX 5
' BEILECTB
Hroro no pasgeny 17
Pazgen 3. Xumus u )KU3Hb
3.1 XUMUs U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 2 3
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HOYPOYHOE IIJTAHUPOBAHUE
10 KJTACC

No

n/n

Tema ypoxa

KoanuyecTBO 4acoB

Bcero

KonTtpoabnsbie
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

IIpenmer opraHu4eckoi Xumuu, eé
BO3HMKHOBEHHE, PA3BUTHE U 3HAUYCHHE

Teopust CTpOEHUsI OPraHUYECKUX
coenuHenunit A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKCHUA

IIpencraBnenue o kiaccupuKau
opranndeckux seuiects. HomeHkmatypa
(cucremaruveckast) ¥ TPUBHAJIbHbBIE
Ha3BaHUA OPraHUYCCKUX BEILICCTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTUYECKUH P

MertaH 1 3TaH — npocTeuue
MPEACTABUTENH aJTKaHOB

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

OTUJIEH U NPOINUJIEH — MPOCTENLINe
MPENCTABUTENN AJIKEHOB

[IpaxTrueckas padora Ne 1. «Iloxyuenne
5THUJIEHA U U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. bytanuen-1,3 u
metundytanuen-1,3. [Tonyuenue
CUHTETUYECKOrO Kay4uyKa U PEe3UHBI
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AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

10 TOMOJIOTUYECKUM psifl. ALETUIIEH —
MPOCTEHUIININ MPEACTABUTEND AIKUHOB

1 BrrucneHus no ypaBHEHUIO XUMUYECKON
peaxkuuu

12 Apenbl: 6eH301 1 TOyos1. TOKCHYHOCTD
apeHoB

13 I'enernueckas CBsA3b yINIEBOAOPOIOB,
MPUHAJISKALINX K Pa3IMYHbIM KJlaccam
IIpupoaHblie HCTOYHUKH YIJI€BOAOPOIOB:

14 NPUPOIHBIH ra3 v MOMyTHbIE HE(PTSIHBIE
rasbl, HeTb U MIPOAYKTHI €€ rnepepadoTKu
IIpupoaHbie HCTOYHUKH YIJI€BOAOPOIOB:

15 NPUPOIHBIN ra3 v MOMyTHBIE HE(PTSIHBIE
rasbl, HeTh U MIPOAYKTHI €€ rnepepadoTKu

16 KonrponpHas paboTta 1o pazaeny
«YTneBoaopoab

17 IIpenenbHble OIHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHoJ. BogoponHas cBsA3b

18 MHoOroaToMHbl€ CIIUPTHI: STUJIEHIJIUKOIb U
IIIMLEPUH

19 @DeHOoIT: CTPOCHUE MOJIEKYJIbI, (PU3NIECKHE
U XUMUYECKHE CBOMCTBA, MPUMEHEHNE

20 Anpnerunsl: popManbaerun u
aneraibaerun. ALeToH

21 OnHOOCHOBHBIE MTpeaeNbHbIE KaPOOHOBBIE
KHCJIOTHI: MypaBbUHAs U YKCYCHasl

22 IIpakTrueckas padora Ne 2. «CBoiicTBa



mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

pacTBOpa yKCyCHOM KHUCIOTHD)

CTeapI/IHOBaﬂ " OJICMHOBAasA KHCJIOTBI, KaK

23 NPEACTABUTENN BBICIINX KAPOOHOBBIX
KHCJIOT

iy MpbIia KaK COJM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE AEHCTBHE
CrnosxHble 3(UPBI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. [ HAPOIH3 CIOKHBIX
s¢upoB

26 Kupsl: ruaponus, npuMeHeHue,
Ouonornveckas pob KHPOB
VYTneBoabl: COCTaB, KiaCCH(pHUKAIHUSL.

27 Baxueiiine npeAaCTaBUTENN: TIIIOKO34,
bpykTo3a, caxaposa

)8 Kpaxman u nennroso3a kak IpUpogHbIe
MOJIUMEPbI
KonrponbHas paboTta 1o pazaeny

29 «Kucnopoacoaep:kaine opraHu4eCKue
COEIUHEHUSD»

30 AMWHBI. METHJIAMUH W aHWJIUH
AMUHOKHCIIOTHI Kak aM(OoTepHbIe

31 OPTaHWYECKHUE COCOUHEHMUS, UX
Ounonornyeckoe 3HaueHue. [lenTunb

17 benku kak mpupoaHble
BBICOKOMOJIEKY JISIPHbIE COEAMHEHMSI

3 OCHOBHBIE TIOHATHS] XUMHUH
BBICOKOMOJIEKY JISIPHBIX COEIMHEHUN

34 OCHOBHBIE METOIbI CHHTE3a
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IInacTmaccsl, kay4yKku, BOJIOKHA

BBICOKOMOIJICKY JIAPHBIX COGHHHGHHﬁ.

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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11 KVIACC

No

n/n

Tema ypoxa

Koan4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTe/ibHbBIE

pecypchl

XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(pHTrypanus aTOMOB

Ilepuoanueckuii 3axon u Ilepuoanueckas
cucTeMa Xumuueckux 3siemeHTos /1. K.
Menneneesa, X CBsI3b C COBPEMEHHOMN
TEOpHUEN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB
XUMUYECKHUX 3JIEMEHTOB M UX COSTMHEHUI O
rpynnaM u nepuogam. 3HaueHue
MEePUOIUYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anemeHToB /[ 1. Menneneera B
Pa3BHUTUU HAYKH

Ctpoenue BemecTsa. XUMUUECKasi CBsI3b, €€
BUBI, MEXaHU3MBI O0pa30BaHUs
KOBAJICHTHOM CBsA3U. BopoponHas CBsi3b

BaneHTHOCTB. DIEKTPOOTPULIATENILHOCTb.
Crenenb okucaeHus. BelecTsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[lonsTHE O AUCTIEPCHBIX CUCTEMAX.
HctuHHBIE U KOJUIOUIHBIE PACTBOPHL
Maccosasi 1onst BEeLIeCTBa B PaCTBOPE
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Knaccudukamnvsi © HOMEHKIAaTypa
HEOPraHWYEeCKUX CoenuHeHui. I eneTnueckas
CBSI3b HEOPraHUYECKHUX BEILECTB, PA3JIUYHBIX
KJIACCOB

Knaccnpukanms XUMUIECKUX PEaKIii B
HEOPTraHU4YECKON U OPraHU4eCKON XUMHUHM.
3aKOH COXpPaHEHUs1 MACChI BELIECTB; 3aKOH
COXpaHEHUs U MPEBPalleHUs] SHEPTruu Mpu
XUMHMYECKUX PEaKLUsIX

Ckopoctb peakiu. OOpaTUMBbIE PEaKIIH.
XUMHUYECKOE PABHOBECHE

10

IIpaxTrueckas padora Ne 1. «Bnusaue
pa3NUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKOU PeaKLIUy

11

DnexTponuTHueckas qucconnanys. [lousTue
0 BogoponHoM nokasarene (pH) pactsopa.
Peaxiuu nonHoro oomena. I'uaposms
OpPTaHUYCCKUX U HECOPTraHUYCCKUX BEIICCTB

12

OKuCINTENbHO-BOCCTAHOBUTEILHBIC
peakmu. [TonsTHE 00 3NMEKTpONIN3E
pAacIIaBOB U PaCTBOPOB COJIEH

13

KonrponbHas pabota 1o pazaeny
«TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHWI»

14

Merannsl, ux nonoxenue s [leppuognaeckon
cucTeMe XUMHYEeCKUX 3sieMenToB /. .
MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS
aTomoB. O0mue pusnyeckue CBONUCTBA
METaJIIOB
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15

Cnnasbl METaJIIOB. DJNEKTPOXUMUYECKUH psAL
HaIpPsKEHUH METaJIOB

16

XuMuieckre CBONCTBA BAKHEHIITNX
METaJJIOB (HATPHA, KaJui, KaJIbLUN, MarHuH,
ATFOMUHUI) U UX COETMHEHHH

17

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COENUHEHUN

18

XuMHudecKkye CBONCTBA IIMHKA, sKejle3a U UX
COeMUHEHHI

19

[IpakTrueckas padora Ne 2. "Pemenne
SKCIIEPUMEHTAIBHBIX 337a4 110 TEME
«Meramiby"

20

HeMeTaJ'IJ'IbI, UX IMOJIOKCHUEC B
Ilepronnueckoi cucTeMe XUMUYECKUX
anemeHToB J[. 1. Menneneesa u
0COOEHHOCTH CTPOEHHS AaTOMOB

21

duznyeckue CBOICTBA HEMETAIIOB.
ANJIOTpONHUS HEMETAIIOB (Ha IpUMepe
KHCIopona, cepl, hocdopa u yriepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOr€HOB, CEPhI U UX
COENUHEHUN

23

Xumuueckue cBOHCTBa a30ta, pochopa 1 ux
COeIMHEHU N

24

XHUMHUECKHe CBONCTBA YIJIepOaa, KPEMHUS U
UX COeOUHEHUN

25

IIpuMeHeHne BasKHEMIINX HEMETAJIOB U UX
COENUHEHUN

26

O0o001meHue U CUCTEMATU3ALUS 3HAHUHN 110
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Teme «Hemerasuery. Beiuucinenus mo
YPABHEHUSAM XUMHUYECKUX PEaKLUil U
TEPMOXUMHYECKHE PACUETHI

IIpaxTrueckas padora Ne 3. «Pemenne

27 DKCIIEPUMEHTAJIbHBIX 331a4 10 TEME 1
"HemeTtanmbl"»

28 KontponbHas padora mo temam « MeTaymibn |
u «Hemerannbn

29 Heoprannueckue n OpraHn4eCKUe KUCIOTHI. |
Heoprannueckue u opraHu4ecKrue OCHOBAHUS
AmdoTepHbIE HEOPTAHUYECKHE U

30 OpraHU4ecKHe coenuHeHus. I enernueckas !
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB
Ponp xumun B obecrieueHnn S3KOIOrHYeCKOH,

31 SHEPTeTUYECKON U MUINEBOH 0e30MacHOCTH, 1
Pa3BUTHUH MEIULIUHBI
IIpencraBnenust 06 oOMMX HAYyYHBIX

32 NPUHLUIAX IPOMBILIJIEHHOTO IOy Y€HUS 1
BaKHEUIIINX BEILIECTB

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 1

34 XHUMHUs U 300POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

» Xumusi, 10 knacc/ 'abpuensna O.C., OctpoymoB U.I'., Cankos C.A.,
AxkumoHnepHoe o0miectBo «M3aarensctBo «IIpocBemenne)

» Xumus, 11 knacc/ 'abpuensn O.C., O01iecTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «J[PODAY; AkmonepHoe o0mecTBo «M3narenscTBo

«IIpocseuieHue»

METOANYECKUE MATEPUAJIBI UISA YUUTEJIA
Xumusi(6a30BbIi ypoBeHb) Peanuzanus oOpazoBanus. MeToamyeckoe mocodue

uts yunrtens nox pepakuueit I'.B.ITnuyrunoit M. ®I'bHY HUuctATyT cTparerun

oOpazoanus PAO. 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://edsoo.ru/rabochie proqgrammy
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