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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONM MPOTPAMMBI CPETHEro OOIIEeTo 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHoro mpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOCNHUTaHUS B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt cTparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00YyYaIOUIUXCsl CPECTBAMU
yaebHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
CoNlepKaHUs, PE3yJbTaTOB OOy4YeHHUS M TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUECKOE o0Opa3oBanue, MoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTebHOM  OpraHu3alui, SBISETCS HEOThEMJIEMOM YacThlo HX
obpazoBanHocTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTAllOM peaM3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIINX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo OOpa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcsi Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHHE M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XUMHUU C Y4ETOM cChenuduKd HAayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEepUAIbHOM KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/aHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro ujgeHa ooOmectBa. CoBpeMeHHass XUMHA Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOH, MUIIEBOM, IKOJIOTMYECKON 0€30M1aCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBHM € OOmMMM LENSMA U NPUHIMIAMH CPEIHEro OOIIEero
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyJarouuxcsi, HEOOXOJIMMYI0O MM Ui  BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OPUEHTUPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLMYyMa, IPOJIOJHKEHUS
0o0pa30BaHMsl B Pa3IUYHBIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0A30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHUI0O Y4YeOHOro wmarepuana u 0OyCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpeeNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BEIIECTBA
paccMaTpUBAIOTCSl HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU o cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHWN. B Kypce OpraHM4eckol XHWMHUU TNOJYYalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPE/ICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakumu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULINMN,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsercss B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3U XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM U IIPAKTUYECKOMN
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpPUMEHATh €€ U1 TONOJIHEHUS 3HAHUM, pEelIeHUs HWHTEUIEKTYalJbHbIX U
AKCIMEPUMEHTAIIbHBIX MCCIEA0BaTENIbCKUX 3a7a4. B 1enom conepkanue yueOHOro
npeaMera  «XHUMHsSD» ~ JAHHOTO  YPOBHS ~ M3YYEHMS OpPUEHTUPOBAaHO  Ha
dbopMupoBaHHE y 0O0YyYaroIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJISi TTOHHMaHUS
¢unocopckux uued, Takux Kak: MaTepualbHOE €AMHCTBO HEOPraHUYECKOro M
OpraHUYEeCKOTO0 MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MNYTEM DSKCHEPUMEHTA U
pelIeHHs TNPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUYECKUMHU
PEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PELICHUU 3KOJIOTUYECKUX MpodiieM, a
TaK)ke MpoOJeM cOepexeHuss IHEPrETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3agad  BOCIMTAHMS, PpAa3BUTUS W COLMAIM3ALUU
o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJXOJbl K ONPEICICHUIO
COJIlEp)KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaiOT (OPMUPOBAHHE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUJAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKA, aHaau3a M
00paboTku nH(popMaLuy, HeOOXOTUMBIX I IPUOOPETEHUS OMBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHON XApaKTEPUCTUKU IEJIed HW3Yy4YEHUs NIpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JeSATEIbHOCTH YEeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW IIOJAXOJ K OIPEACIICHUIO LEIIEU W3yYEHMS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumust» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUH KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOGHHUE SI3bIKAa HAYKH, YCBOGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOpPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHHA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPO/IC, B IPAKTHUECKOHN M MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IeNiel U 3a71a4 U3y4YCHUS
npeaMeTa B mporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
NpErNoJlaBaHy  XWUMHU B OOJIBIICH CTETEHW OTHAETCA  MPEINOYTCHHE
NPAKTHYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alliy, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSL pEIIeHUs TPaKTUYECKHUX 3a/1ad.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAYCHWE [JISi PA3IUYHBIX BHJIOB
JEATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOJUMBIX I TPUOOPETCHHsI OMbITa JAEATeIbHOCTH, KOTOpas 3aHHMAaeT
BaXHOC MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HIHN
DKOJIOTHYECKON OE€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHBbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU VISl TIOMCKA U aHanu3a yuyeOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITMH XUMHUIECKOTO COJICP)KaHUS,

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPHU IJAHUPOBAHUU U TPOBEIACHUH XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOyd4arommxcs YOSKIEHHOCTH B  TyMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUM TJI00AIbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOIONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUYECKIX PECYPCOB U
COXpaHEHHS TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpexHOTro
OTHOIICHHUS K TPHPOJEC M CBOEMY 3JI0POBBIO, a TaKXe MPHOOPETEHUs OIbITa
UCTIOJIb30BaHUSI TOJNYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMU SIBIICHHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YpOBHS BXOAWT B COCTaB MpEeAMETHOUN obnactu «EcTecTBeHHO-HAyIHBIE
IPEIMETHD».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero obuiero odpazoBaHus, cocraBisieT 68 yacoB: B 10 kimacce — 34 yaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hepenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUH

[IpenMeTr oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHUS] OPraHUuYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHH. CTpyKTYpHBIE (hOPMYJIIBI
OpraHMYeCKUX BemecTB. [omornorusi, wu3zoMepus. XuMHYeCKas CBSI3b B
OPraHMYECKUX COEAMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemiecTB. HomeHkmaTypa
OpraHUYEeCKUX COEIUHEHHM (cucTeMarhueckas) W TpUBHAIbHBbIE Ha3BaHUSA
BAKHENIINX MPEICTABUTENEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTrepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOCHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUU psa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, TOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psifl. DTUIICH U MPONUIEH —
MPOCTEUINE TPEICTABUTENIN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOJTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHI psijl. AIIETHIICH
— MPOCTEHIIMIA TpPeNCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKHue W
XUMHUYECKUE CBOMCTBA (PEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
TOPEHMUS ), OJyYCHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, (pU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUS U HUTPOBAHUS), MOTYYEHUE U MpUMEHEHHE. Tonyon:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOdyYeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTHMueckass CBsSI3b MEXIY YIVIEBOJOPOAAMH, NPHUHAISKAIIUMH K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
IEPETOHKAa, KPEKUHI (TEpMUYECKHH, KaTaquTH4ecKuil), nuposu3. [IpoaykTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl M3Y4YEHHUs BEUIECTB M UX IMPEBpallCHUI:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIACTMAcC, KaydyyKOB M PE3UHBI, KOJUIEKLIHUU
«Hedptb» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ]  YIJIEBOAOPOJOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUYECKON PabOThI: MOTyYSHHE 3TUJICHA

Y U3yUYEHHE €TO CBOUCTB.

Pacuérnrie 3agaun.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIUHU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUH).

Kucsopoacoaep:kamnue opranndeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peaklUM C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpPUMEHEHHE. BoJIOpo/HbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpPTOB. [[elicTBUE MeTaHOJIa U ATaHOJIa HA OPraHKU3M YeJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  [JMIEPUH: CTPOCHHUE,
dbu3nueckue W XUMUYECKHE CBOWMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M uesnoBeka. [[pumeHenne ramuuepruia U STUIICHTITUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYEeCKne ¢ XHWMHUYECKHE CBOMCTBA.
TokcuuHocTh Genona. [Ilpumenenue genona.

Anpaerunpl U kemouwvl. DopManbaeruja, —aleTalbIeruja: CTPOCHHUE,
bu3nYecKue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNnbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCYCHasi KHCJIOTBI: CTpOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojJyuyeHue U MpUMEHEHHUE.
CreapuHOBasi M OJICMHOBAsI KHUCIOTHI KaK MPEJACTABUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3upoB. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.



YrneBompl:  cocTtaB, KjacCcH(UKAIUS ~ yriaeBoAoB  (MOHO-, JU- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJACWCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBopoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXJEHUE B NPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHne Kpaxmaia U
nenono3bl. du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUsS BEIIECTB W HUX MpEBpaIleHU:
IpoBeJcHUE, HAOIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcugaoM Mmeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMIICPUHA C
ruapokcuom meau(ll)), anprernnoB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u tumpoxcumom wmemu(ll), B3lammomeicTBHE Kpaxmayia ¢ HOIOM),
pOBEJICHUE MPAKTUUECKONW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluuciaenuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MJIM MPOAYKTOB PEAKIUH).

A3oTcoaeprkalue opraHu4eckKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coeauHeHus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumMepe mmiuHa). buonornueckoe
3Ha4Y€HHE aMUHOKUCIIOT. [lenTuabl.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJII0/ICHUE U OMKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypalus OeKOB IpU
HarpeBaHuM, LIBETHHIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aLUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAUHEHUN —
NOJINMEPU3ALHS U MOJUKOHIEHCALUS.

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB U HUX MpEeBpaIleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanns MeXnpeIMETHBIX CBA3EH IPU NU3YYEHUH OPTAHUYECKOM XMMHUU B
10 kmacce OCYIIECTBIISICTCS 4Yepe3 HCIONh30BAaHWE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TMOHATUN, TaK W TOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIMKIIA.

OO1ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH (aKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, KiaccUu(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

®dusuka: wmarepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUNA YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOIBI, >KUPBHI,
dbepMeHTHI).

I'eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcBl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAaLMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE H KOCMETHYECKUE MPENapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKU dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
o0oJiouka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHBIE opbOuTamnu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AIIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DNEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA M [lepuoanueckor CUCTEMBI
xuMuueckux anemMeHtoB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CIOXHBIX BEIIECTB IO TpyNmaM U MEpPHOJIaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTauimdeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ©  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUIMbl KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonaTne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKass CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHMS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHoBecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U ciiadbie d5ekTponnThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux sneMentoB [l. .
MeHneneeBa», U3yd4eHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOIIO/IeHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABl PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, PEaKIUU HOHHOIO OOMEHa),
IIPOBEICHUE NIPAKTUYECKON paboThl «BiusHue pa3nuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHUMHYECKHX pEaKUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IOHATHUS «MacCOBas
JTOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoandeckoit  cucreme
xumuyeckux snemeHToB [[. M. MenpaeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U HMX  COEAUHEHHM  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCIUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. Ilonoxxenne meramnoB B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mme Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAUIOB (HATPHWH, Kalui, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUN.

OOmue cnocoObl moiyuyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCNEpUMEHTAIbHBIE METOJIbl HM3YYEHHUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTAILHBIX 3aja4, HAaOJIOJICHWEe W ONHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0YeH, KAYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amaqn.

Pacuétel maccel BemecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIUX B PEAKIIMU BEIIECTB,
pac4€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIH OTHO
U3 BEUIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecriedeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAyYHbIX MPUHIUIAX [POMBIILIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEHMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl IJsl 3JIEKTPOHUKW, HAaHOMAaTEpHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHST W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E30MaCHOTO HCIIOIB30BAHUS MPEMapaToB OBITOBOW XUMUU
B MIOBCETHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d MNpU  HU3YyYCHUH  OOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIIOIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHATHH, SBISIOIIUXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB ECTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOJACHHUE,
JKCIIEPUMEHT, MOJICIIMNPOBAHUE, U3MEPEHUE, SBJICHHUE.



duznka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, (PM3MUYECKHUE BETUYMHBI U CIMHUIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarImMMHUCS TPOTpaMM CpeaHero oOmiero oOpa3oBaHus (JIUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3YyJbTATOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CpPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKOM TpaKJaHCKOM WACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCHU
JEeSATEIbHOCTH EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIM4KEe MPABOCO3HAHUSA SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTM U CTPOUTH JKU3HEHHBIC TIAHBI.

JIM4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€AUHCTBE YYEOHOW M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJICHUS JUYHOCTU
00yJarImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpaXaroT
c(hOpMUPOBAHHOCTh OTBITA I[IO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
OOy4JaroIMXcs M0 peau3aiyy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YUCIIE B
4acTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOMOPSJIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY H
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHSI HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEH 310poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAaHUA UEHHOCTH TPaBWJI HWHAWBUIYAJBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccHil pa3TuyHOro pojaa, B TOM
YHUCJIE HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HWHIWBHUIYAJIbHOW TPAEKTOPUU
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKHU II€JIeCO00pPa3HOr0 OTHOILIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYyILIECTBOBAHUS KU3HU Ha 3EMIJIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOJTHON U COUUAIIBHOU CPEJIbI;

OCO3HaHUS HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHXKEHUM XUMUU IS
pELIEHUs] BOIIPOCOB PAllMOHAIBHOTO MPUPOAOTNIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIUX BpEI OKPYXKaroUEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArOMpPUSTHBIE SKOJIOTHMUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJM4usl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YKOJOTHUYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(GbOpMHpPOBAaHUM PALMOHATIBHOTO HAYYHOIO MBIILIEHUS, CO3/IaHUU IE€JIOCTHOTO
npeacTaBiieHusl 00 OKpyKalolleM MHpE Kak O €IMHCTBE MPUPOJbI U YeJIOBEKa, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
HMBWIN3ALMU: B €€ TyMaHUCTHYECKOM HANPABICHHOCTH W BAXXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUabHON KYJbTYpPbl, PEIIEHUU TJI00AIBHBIX MPoOieM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SIHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUHM MEIUIMHBI, 0OECIIEUCHUH YCIOBUM
YCHEIIHOTO TPyAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUsA CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodheccuoHaTbHOM
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeaMmera «XHMHs» Ha
YPOBHE CpeaHero o01iero 00pa3oBaHms BKIIOYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILITMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHelUpUKy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbI (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0OBAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBaHue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHIIUN O0yUaroIuXCs;
CIIOCOOHOCTH oOyJaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4COHBIC
JICUCTBUS B IO3HABATEIILHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH W  PETYyJISTHBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH Nno3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPYU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BBEIOMPATh OCHOBAaHWUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHE XUMHYECKOU
peakiMy — MpU PEIIEHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNUSA,
COCTaBJIATH 0OOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypchl HTEpHETa), aHaTM3upOBaTh WH(POPMAIIUIO PA3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npuoOpeTaTh OMBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ JUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaAeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO MJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCIEAOBAHUN MyTEM COTJIACOBAHMS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpe/jiaraeMblii aJroOpuT™M ACHCTBHIA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUSI Kypca «OpraHudeckas XUMUSD»
OTpaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHMHU B TIO3HAHUU SIBJICHUU



npupoasl, B (POPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIIEHUS MMPAKTUYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W MPHUPOTHON
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKUN DJIEMEHT, aToM, DJICKTPOHHAas
0007109Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTh, DJICKTPOOTPHUIIATEIEHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (yHKIHOHAIbHAs TpYIINa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHCIIOPOJ W a30TCOJEpIKAIIUE COSAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS); TCOPUH M 3aKOHBI (TEOPHS CTPOCHUS
opranmdeckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYCCKUN S3BIK XHMHH; MHPOBO33PCHUYECKHE 3HAHWSI,
JeXalue B OCHOBE MOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
SIBJICHUM, (PAKTOJOTHYECKHUE CBEJICHUS O CBOWCTBAX, COCTAaBE, MOJYYCHHH W
0€30MacHOM WCITOJIb30BAHUN BAXKHEHIITUX OPTraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOHN JACATEIBHOCTH YEIIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONINE TOHITHS TPU
OTIMCaHUM COCTaBa, CTPOCHHUS U MPEBPAICHUN OPTaHUIECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEAKIUH,
W3TOTABIMBATh MOJICIIA MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WJUTIOCTPALMHA KX
XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAIJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKUX BEUIECTB IO MX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIacCy/Tpynme COeAWHEHUH (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEp KaIliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COCIWHEHWs), JaBaTh WM Ha3BaHHS IO
cuctemMatnueckorr HomeHkimarype (IUPAC), a Takxe NMpUBOAWTH TPUBUAIHHBIC
Ha3BaHUSl OT/ACJIbHBIX OPraHUYEeCKUX BEUIECTB (ITUJIEH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKOMb, TIHIEpUH, (eHod, (popmanbaerul, aleTalbIeruj, MypaBbUHas
KHCIIOTa, YKCYCHAsI KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEAPUHOBAS KUCIIOTA, TIIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH pa3TUUYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWIEH, alleTUJICH,
Oyramguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ, ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTHl, MypaBbUHAs U YKCYCHAasl KHUCJOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KHCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIUX XHMUYECKHX PpEaAKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTII€BOAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboOTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX
BEIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BIAJE€Th CUCTEMON 3HaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XHUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
nocyZol U J1abopaTopHBIM OOOpYyIOBaHMEM, a TakXKe MpaBuia OOpalieHHs ¢
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPY HATPEBaHUH, MIOJTyUYCHHE
TWJIEHA M W3yYEeHHUE €ro CBOWCTB, KaYECTBEHHBIC PEAKIMH OPraHUuYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LIBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH NpU OOpallleHuH ¢
BEIIECTBAMH U J1A0OpAaTOPHBIM OOOPYJOBaHHMEM, WIPEICTABIATH PE3yJbTaThl
XUMHUYECKOTO SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MAacCOBOMU
undopmaruu, aTepuer u apyrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KMBBIE OpPraHU3Mbl OINPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpPAIEHUS WX BPEIHOrO BO3JEHUCTBUSI HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHWE WCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, POJM XWMHU B IIO3HAHUU SIBJICHUU
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKIHOHATIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKHUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U MPUPOIHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTroOMOB, HOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KkOoBaJIeHTHAas, MOHHAsI, METAILIMYECKAs, BOJOPOAHAS ), KPUCTAIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMUYECKOE PABHOBECHE); TEOPHH M 3aKOHBI (TEOpHs
IEKTPOJIMTHYECKON aucconuanuu, nepuoauueckun 3akon J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIlCHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN $3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIKAUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XHUMHYECKHX SIBICHUN, (PAaKTOJOTUYECKUE CBEIECHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUH U 0€30MacCHOM MCIOJb30BaHUU BKHEHIIIMX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC MPHU3HAKH MOHSITHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHIATHUS NpPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPAILCHHIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIs
cocTaBieHuss (HOpMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cuctemarnueckyro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIIbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIBIM ra3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX PaA3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAs, NOHHAs, METaJUIMYECKasi, BOJOPO/IHAsA) B COCIMHEHHUSX, TUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpeibl B BOJHBIX PaCTBOPaX HEOPTraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBATh IPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY KIiaccy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHBIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |-4 mnepuonos Ilepuoanueckoil cucTeMbl
xumudeckux snemeHtoB J[. M. MenpeneeBa, ucCmonb3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanm, «3HEpPreTUYECKUe YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB U UX COCIUHEHUN
10 TIepruoIaM | rpyimmaM lleppoanyueckor CUCTEMbI XUMUYECKHUX 3eMeHTOB /J[. U.
Menaeneena;

chOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH I10
pa3IuYHBIM NpPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OpPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pazIuYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUHU UAYT JO KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KauyeCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIO3HABAThH
OTIBITHBIM TYTéM HOHBI, MPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  paCKpbIBaTh CYIIHOCTh  OKHUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIMK OT Pa3IuYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpuuuui Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKalue B OCHOBE IMPOMBINIJICHHOTO MOJyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIIMX HAyYHBIX MNPUHILUINAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYUCICHHS C HCIIOJb30BAHUEM
MOHSITUS «MaccoBas JOJiIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHiia MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1abOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaK)Ke IpaBwia OOpaIlieHus ¢
BEIIIECTBAMHU B COOTBETCTBHM C MHCTPYKLHMSIMHU MO BBINOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUe Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHMKATOPA, BIUSHUE Pa3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, KayeCTBEHHbIE peaklUuu Ha cylbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS, PELIEHUE SKCHEPUMEHTANbHBIX 3aJad IO
TeMaMm «MeTtaiey U «HeMeramibl») B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHMMHYECKOrO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIONIUX peaKnuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ yMEHHH  COOMIOAATh  MpaBWIa  IKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH JESITEIHHOCTH B IIENISAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA dKUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronumxcsi ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX ITO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
No 1/ HanmeHoBaHMe pa3jeioB U TeM Korrrpoasrere  Tpaxriseckue (uudposbie)
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0OCHOBBI OPraHN4YeCKOH XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOEHMS OPraHNYECKUX COEIMHEHUN A. 3 https://resh.edu.ru/subject/29/
M. byrneposa
Hroro no pazueny 3
Pa3nen 2. YraeBoaopoabt
https://resh.edu.ru/subject/29/
2.1 [IpenenbHbIE YrieBOOPOABI — AKAHbI 9 1 bubmmoreka [IOK
https://myschool.edu.ru/
HerpesenbHBIe YITeBOIOPOJIHL: ATKCHBL, https://resh.edu.ru/subject/29/
2.2 10 1 Bbu6nuoreka [JOK
e https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
2.3 ApomaTH4ecKue yrieBoA0pOIbI 2 bubmuorexa [JOK
https://myschool.edu.ru/
[IpHPOHBIE HCTOTHHKH YTIEBOOPOTIOB https://resh.edu.ru/subject/29/0
2.4 3 1 bu6mmoreka [IOK

U uX nepepadboTka

https://myschool.edu.ru/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/0
https://myschool.edu.ru/

Hroro no pazneny

24

Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

https://resh.edu.ru/subject/29/

3.1 Cruptel. deron 5 bubmuorexa [JOK
https://myschool.edu.ru/
At rerss. KanGoHoBLIe KICIOTEL https://resh.edu.ru/subject/29/
3.2 C ACTIIBL Bap ’ 15 bubinmoreka [JOK
TIOKHBIC SQHpHI https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
3.3 VriaeBoasl 4 bu6mmoreka [IOK
https://myschool.edu.ru/
Hroro no pazueny 24
Pa3nen 4. A3oTcoaepskanue opraHidecKue coeJUHeHHUs
https://resh.edu.ru/subject/29/
4.1 AmuHbl. AMMHOKUCIIOTEL benku 9 Bbu6nmuoreka [JOK
https://myschool.edu.ru/
Hroro mo pazueny 9
Pasznea S. BoicokomoJieKky/JIsIpHbIE COeINHEHUS
https://resh.edu.ru/subject/29/
51 [Tnactmaccel. Kayuyku. Bonokna 8 bubmuorexa [JOK
https://myschool.edu.ru/
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acos
Ne DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoTsbI
[Ipenmer opraHn4eckoi XUMHH, €€
BO3HUKHOBCHHUC, PAa3BUTUC U 3HAYCHUC.
1 HHcTpyKTax 1Mo oXpaHe Tpyaa U MpaBuiiamMm 1 bubmorexa HOK
26 P pyA P https://myschool.edu.ru/
TEXHUKH 0€30MMacHOCTH TIPH paboTe B
KaOMHETE XUMHUU.
5 TeopuaA CTPOEHMA OPraHUYECKNX CoeaMHEHNI A, 1 bubmunoreka LIOK
M. ByTnhepoBsa, eé 0CHOBHbIE MONOXKEHMUA. https://myschool.edu.ru/
[Ipencrasnenue o kaaccuukanuu
but6mmoreka [IOK
OopraHnueckux BemecTB. HomeHnknatypa
3 (cucTemaTuueckas) ¥ TPUBHATIbHBIC ! hitps:iimyserool edu.r.s
P https://resh.edu.ru/subject/29/
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bu6nuoreka [IOK
TOMOJIOTUYECKUH P https://myschool.edu.ru/
but6mmoreka [IOK
5 N3omepust 1 HOMEHKIIaTypa ajlKaHOB. 1
https://myschool.edu.ru/
6 Nzome OMEHKJIaTypa ajaKaHO 1 bubnuorexa LIOK
MepHsI © HOMEHKJIAT KaHOB.
P P https://myschool.edu.ru/
. bubmunoreka LIOK
7 CaoiicTBa aJIKaHOB 1
https://myschool.edu.ru/
8 Meran u 3TaH — NpocCTeuIIre 1 bu6nuoreka [IOK
MPEICTaBUTENN aTKAHOB https://myschool.edu.ru/
9 [{uknoankaHbpl: CTPOCHHE, 1 but6mmoreka [IOK
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TOMOJIOTUYECKHUN psill, U30MEPUS,
HOMEHKJIATYypa.

https://myschool.edu.ru/

CBoiicTBa IIMKIIOATIKAHOB. | eHeTHYeCcKast

bubmunoreka LIOK

10 CBSI3b C aJIKAHAMH. https://myschool.edu.ru/
Pemenue pacy€THpIx 3a1a4y Ha
11 HEIXO)KI[GHII)/IG MoneKynﬂ;[Hoﬁ hopmyIbI bubnuorexa LIOK
https://myschool.edu.ru/
aJIKaHOB.
12 KonTtposbHast paboTta o TeMe «AJKaHbI» https://resh.edu.ru/subject/29/
13 AJIKEHBI: COCTaB U CTPOCHHUE, bu6nuoreka [JOK
TOMOJIOTUYECKHUU psAJl, U30MEPHUSL. https://myschool.edu.ru/
. but6mmoreka [IOK
14 AJKEHBI: CBOMCTBA U MOJTYYCHUE.
https://myschool.edu.ru/
15 DOTUJIEH U IPONUIIEH — MpOCTeHIne bubnmoreka [JOK
MPEACTABUTEIIN AIIKEHOB https://myschool.edu.ru/
16 lpaxTuecias padora «HOHqueHHe https://resh.edu.ru/subject/29/
ATUJICHA U H3yYEHHUE €TO CBOUCTB
17 ATKaIHeHbl. CTpOEHNE, HOMEHKJIIATYpa, bubmmoreka [JOK
CBOMCTBA. https://myschool.edu.ru/
Ankanuensl. byraauen-1,3 n
18 MeTH§6yTaz[He$II;. ITonyuenne Bubmmorexa HOK
’ https://myschool.edu.ru/
CUHTETHYECKOTO KayyyKa 1 PE3UHbI
19 AJKUHBL: COCTaB M OCOOCHHOCTH CTPOSHHUS, bu6nuoreka [IOK
TOMOJIOTUYECKUH PSI. https://myschool.edu.ru/
20 ALleTUJIEH — MPOCTEUIIHI TPEACTABUTEND bu6mmoreka [IOK
AJIKMHOB. https://myschool.edu.ru/
21 BEIMHCICHIIA 10 ypaBHEHHIO XHMITECKOH https://resh.edu.ru/subject/29/
peakuuu
22 Brrunciienus 1o ypaBHEHHIO XUMHYECKON https://resh.edu.ru/subject/29/
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peakiuu

Apensl: 6eH3011 1 TOJTyoJ. TOKCHYHOCTD

but6mmoreka [IOK

23
apeHoB https://myschool.edu.ru/
24 ['eneTnueckas CBA3b yriaeBOAOPOIOB, bubnmoreka [JOK
MPUHAJJICKAINX K PA3JIMYHBIM KJIacCaMm https://myschool.edu.ru/
[IpupoaHbie KICTOYHUKHU YTIIEBOJOPOIAOB:
25 I pI/I pOl[HBIf/i ras " Ioil Iile He(bTI:IHBIe bubnnorexa LIOK
prp It https://myschool.edu.ru/
ra3bl, HeTh
26 HedTb: criocoOb! 1 IPOAYKTHI €€ bu6nuoreka [JOK
nepepadboTku https://myschool.edu.ru/
KontponbHas padoTa mo pasaen .
27 P P pasaery https://resh.edu.ru/subject/29/
«YTII€BOIOPOABD)
I1 €ACJIbHBIC OAHOATOMHBIC CIIMPTHI:
28 COpCTaB CTpOEHUE FOMOJIOFI/I‘-IGCEI/Iﬁ ST bubmorexa HOK
> TP ’ PR, https://myschool.edu.ru/
HM30MepHsl, HOMEHKIIaTypa.
I1 €ACJIbHBIC OAHOATOMHBIC CIIMPTHI: .
29 P . P https://resh.edu.ru/subject/29/
CBOHMCTBA U MOJIYUCHUC. BOI[OpOI[HaSI CBsA3b
[IpenenbHBIC OTHOATOMHBIC CITUPTHI: .
30 pel g P https://resh.edu.ru/subject/29/
MeTaHOJ u 3TaHoi. Bomopoanas cBs3b
31 MHoOroaroMHble CIUPTHI: ITUICHTIUKOIb U bubmmoreka [JOK
TIIULIEPUH https://myschool.edu.ru/
32 DeHOT: CTPOCHUE MOJICKYIIBI, PU3NIECKUE bu6nuoreka [IOK
U XMMUYECKUE CBOWCTBA, IPUMEHEHUE https://myschool.edu.ru/
ATNBIETHIBI: COCTAB, CTPOEHUE,
33 TOMOJIOTUYECKUH PSII, N30MEPUS U bubmmorexa LOK
PAR, p https://myschool.edu.ru/
HOMEHKJIaTypa.
. but6mmoreka [IOK
34 CBoiicTBa ¥ IPUMEHEHHUE AJIbJICTUIOB.

https://myschool.edu.ru/
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Anpaerunsl: GopMambaeTu U

bubmunoreka LIOK

35
areTanbaeru. AIECTOH https://myschool.edu.ru/
OnHOOCHOBHBIE IIPE/IeNbHBIE KApOOHOBBIE
36 KHUCJIOTBI: COCTaB, CTPOCHUE, but6mmoreka [IOK
TOMOJIOTUYECKHM psAll, U30MEPUs U https://myschool.edu.ru/
HOMEHKJIATYypa.
XHUMUYECKUE CBOMCTBA U TPUMEHEHHUE
37 P 5 bubmoreka [{OK
OAHOOCHOBHBIX MNIPECACIbHBIX KAPOOHOBBIX
p p https://myschool.edu.ru/
KHCIIOT
38 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE but6mmoreka [IOK
KHCJIOTBI: MypaBbHHAs M YKCYCHAs https://myschool.edu.ru/
[TpakTuueckas pabora «CBolicTBa .
39 P P . https://resh.edu.ru/subject/29/
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK
40 IIPEICTABUTENHN BEICIINX KapOOHOBBIX bubmmorexa IIOK
P P https://myschool.edu.ru/
KHCIIOT
41 Mpbuta Kak COJIM BBICITUX KapOOHOBBIX bu6nuoreka [IOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://myschool.edu.ru/
Croxusie YhUpPHI KaK II ONU3BOJHBIC
$up P bubmuoreka [JOK
42 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
https://myschool.edu.ru/
a¢upoB
43 Kupsl: runponus, npUMEHEHUE, Bu6muotexa [JOK
OuosIorn4ecKas poJib KHUPOB https://myschool.edu.ru/
[TpakTrueckas padota. Pemenne
P P but6mmoreka [IOK
44 SKCIIEPUMEHTAIBHBIX 3a/1a4 Ha
https://myschool.edu.ru/
pacrno3HaBaHHe OPraHUYECKHUX B-B
45 Ypoxk - ynpakHeHHE bubmuoreka [JOK

o TeMme «I eHeTHmdyecKas CBI3b OCHOBHBIX

https://myschool.edu.ru/
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KJIACCOB OPraHUYECKUX COCIUHECHUIN.

O00011IeHrEe U cUCTEMAaTU3aLNs 3HAHUI 110

bubmunoreka LIOK

46 TeMe «ANbACTUABLI K KAPOOHOBBIC
Ste p https://myschool.edu.ru/
KHCJIOTBI.

47 KontponbHas paboTa 1mo Teme bubnuoreka [JOK
«ANBIETHIBI U KApOOHOBBIC KHUCIOTHI. https://myschool.edu.ru/
VYTeBoabl: COCTaB, KiacCHPUKAIuSI.

. bubmuoreka [JOK
48 Baxxneiimme npeacTaBuTeIN: TIIOK03a,
https://myschool.edu.ru/
bpykTO3a, caxapo3a

49 Kpaxman u niesutoio3a kak mpupoHbIe bu6nuoreka [IOK

[IOJIUMEPBHI https://myschool.edu.ru/
O06o0menue 1 cucTeMaTH3alns 3HaHUH 110
50 eMe HlK CI0pOaCOACpKa ) e bubnmorexa LIOK
teme «Kucn YKaIn
POACOACPRAMT https://myschool.edu.ru/
OpPraHUYECKUE COCTUHEHUS
KontponbHas paboTa mo pasaeny

51 «Kucnopoaconepkaiye opraHndecKue https://resh.edu.ru/subject/29/
COCIUHCHHUS»

50 AMUHBI: COCTaB, CTPOCHHE, U30MEPUSI, Bubanoteka LOK
HOMEHKJIaTypa. https://myschool.edu.ru/

. Bubnnoteka LILOK
53 CBoiicTBa aMUHOB.
https://myschool.edu.ru/
b K
54 AMMWHbI: METUNAMUH U aHUAWH nomorexa O
https://myschool.edu.ru/
AMUHOKHCTIOTHI KaK aM(pOTEepHBIC
bubmunoreka LIOK
95 OpraHUYECKUE COCAMHEHUS, UX
https://myschool.edu.ru/
Ouonornyeckoe 3HaueHUE. [lentuap
56 benku kak npupoaHsie bu6nuorexa [IOK

BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

https://myschool.edu.ru/
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57 A3oTcozepKalue reTepouuKInIecKie 1 Bu6muotexa [JOK
COEIMHEHUSI. https://myschool.edu.ru/
58 HykienHOBbIE KUCIOTHI. 1 Bubmmorexa [IOK
https://myschool.edu.ru/
but6mmoreka [IOK
59 XUMHS ¥ 37J0POBbE YEITOBEKA. 1 https://myschool edu.ru/
60 VYpok — ynpakHeHHE 110 TeME 1 bubnmoreka [JOK
«A30TCOEpIKAIIE YTIIEBOAOPOIBI https://myschool.edu.ru/
61 OCHOBHBIC TOHSATUS XUMHUU 1 bubmuoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN https://myschool.edu.ru/
62 CuHTEeTHYECKHE TIOTUMEPHI. 1 bubnuorexa LIOK
https://myschool.edu.ru/
63 KonneHcannonHbIe TOTUMEPHI. 1 bubmunoreka LIOK
Ilenomacrt. https://myschool.edu.ru/
64 CuHTeTHYeCcKue BOJIOKHA. 1 Bubmmorexa [IOK
https://myschool.edu.ru/
65 [TpakTrueckas padota «Pacno3naBanue 1 bubnuoreka [JOK
IJTACTMACC ¥ BOJIOKOHY. https://myschool.edu.ru/
OcCHOBHBIE METO/BI CHHTE3a ) BuGmorexa LOK
66 BBICOKOMOJIEKYIISPHBIX COCTMHEHHH. 1
https://myschool.edu.ru/
[TnacTmacchl, KayqykH, BOJOKHA
Opranuveckasi XMMUs, 4Y€JIOBEK U
67 n}fnpo;[a. [ToBTOpEHUE U cUCcTEMaTH3AIUS 1 Bubmmorexa [IOK
° https://myschool.edu.ru/
3HaHu# 1o TeMe «llommmepsi».
but6mmoreka [IOK
68 OpraHuYecKas XMmMus, YeN0BeK U Npupoaa. 1 httos://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpomsusie  Tparmieckie (undposbie)
NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH https://resh.edu.ru/subject/29/
1.1 u [lepuonnueckas cucTeMa XUMHIECKUX 8 1 but6mmoreka [IOK
anemenToB 1. 1. MenaeneeBa https://myschool.edu.ru/
Crpocnue emmectsa. MHOrooGpasie https://resh.edu.ru/subject/29/
12 BemeCTs 9 but6mmoreka [IOK
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
1.3 XUMHYECKHE PEeaKIuu 17 1 1 bu6mmoreka [IOK
https://myschool.edu.ru/
Hroro no pazueny 34 2 1
Pa3nen 2. Heoprannueckass xumms
https://resh.edu.ru/subject/29/
2.1 MeTanasl 7 1 1 Bbubmunoreka LIOK
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
2.2 Hemeramnsr 12 1 1 bubmunoreka LIOK
https://myschool.edu.ru/
CBsI3b HEOPraHUYECKHUX M OPTaHUIECKHUX hits:resh.edu. Lisujecli2s!
2.3 7 but6mmoreka [IOK

BEILECTB

https://myschool.edu.ru/
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Hroro no pazneny

26

Pa3zgen 3. XuMus 1 :Ku3HbL

https://resh.edu.ru/subject/29/

3.1 XHUMUS U )KU3Hb 8 but6mmoreka [IOK
https://myschool.edu.ru/
Hroro mo pazneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
11 KJTACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
https://resh.edu.ru/subject/29/
1 XUMHUYECKUH 3JIEMEHT. ATOM. 1 bu6mmoreka [IOK
https://myschool.edu.ru/
2 DNeKTpOHHAass KOHPUTYpaIus aTOMOB 1 bubmorexa LIOK
P P https://myschool.edu.ru/
bu6mmoreka [IOK
3 KBanToBBIC uncia. 1 1
https://myschool.edu.ru/
4 Pacnpenenenue 31eKTpOHOB B aTOMax 1 bubanorexa HOK
3JIEMEHTOB MaJIbIX MEPUOJIOB. https://myschool.edu.ru/
5 Pacnpenenenue 351eKTpOHOB B aTOMax 1 bubmmoreka [JOK
3JIEMEHTOB OOJIBIITUX TTEPHUOOB. https://myschool.edu.ru/
Ilepuoguueckuii 3akoH u Ileprnoguueckas .
P P https://resh.edu.ru/subject/29/
crucTemMa XMMHAYECKUX anemMeHToB /1. U.
6 M N 1 Bbu6nmmoreka [JOK
€H/JIeTIeeBa, UX CBSI3b C COBPEMEHHOM
a . ’ p https://myschool.edu.ru/
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHMS CBONCTB https://resh.edu.ru/subject/29/
7 XMMHYECKHUX 3JIEMEHTOB M UX COCIUHECHUH 110 1 Bbu6nmmoreka [JOK
IpyIIIaM U IIEpUOAAM. https://myschool.edu.ru/
3HayYeHUEe MePUOIMUYECKOTO 3aKOHA U CUCTEMBbI
bu6mmoreka [IOK
8 xuMuueckux 3neMeHToB .M. Menneneesa B 1
https://myschool.edu.ru/
pa3BUTHHU HAYKH
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Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€

https://resh.edu.ru/subject/29/

9 BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM bu6mmoreka [IOK
CBSI3U. https://myschool.edu.ru/
. . bubmuorexa [JOK
10 CBolicTBa KOBAJIEHTHON CBSI3U
https://myschool.edu.ru/
Bbu6nmmoreka [JOK
11 Merannnueckas cBs3b. BomopoaHast ¢Bs3b.
AOPO https://myschool.edu.ru/
BasieHTHOCTB. DIIEKTPOOTPULIATENHHOCTb. .
Crrement okuciems. Belectsa https://resh.edu.ru/subject/29/
12 one oro e. o Ilel oro bubinmoreka [JOK
MOJICKYJIAPHOTO 1 HEMOJICKYIAPHOT https://myschool.edu.ru/
CTPOCHUS
[Tonsarue o nucnepcHsIx cucremax. VictuHHbie https://resh.edu.ru/subject/29/
13 Y KOJUTOMIHBIE pacTBOPBI. MaccoBast 10Jis bu6mmoreka [IOK
BEILIECTBA B paCTBOPE https://myschool.edu.ru/
14 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnnorexa HOK
pacTBOpOB. https://myschool.edu.ru/
15 Pemenue pacuéTHbpIX 3a1a4 bubmmorexa IOK
p e https://myschool.edu.ru/
Knaccudukanms 1 HOMEHKIaTypa .
HEOPraHWYECKNX coeauHeHui. ['eHeTnueckas https://resh.edu.ru/subject/29/
16 P s ' bubimoreka [IOK
CBA3b HeOpI‘aHI/IquKHX BCIICCTB, paSHI/I‘IHBIX https://mvschool.edu.ru/
KJIaCCOB
17 KonTtponbHas padota mo temam «CTpoeHHE bubnnorexa [HOK
aToMoB. CTpOECHHE BEILIECTBA.» https://myschool.edu.ru/
K nacCH(UKAII XIMIHECKIX PeaKiyii B https://resh.edu.ru/subject/29/
18 t . peartt bubmuorexa [JOK
HCOPTAHMHCCKOR  XUMHH. https://myschool.edu.ru/
19 Knaccudukanust XMMHUYEeCKHX PEaKIIHii B Bbu6nmmoreka [JOK

OPraHU4YeCKON XUMHH

https://myschool.edu.ru/
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Bbu6nmuoreka [JOK

20 3aK0H COXpaHEHUsI MaCChl BEIICCTB https://myschool.edu.ru/

91 3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUN bubmmoreka [JOK
MIPU XUMHAYECKUX PEAKIUAX https://myschool.edu.ru/

https://resh.edu.ru/subject/29/

22 CKOpOCTh peakIuu. bubmuorexa [JOK
https://myschool.edu.ru/

93 @DakTOopbl, BIUSIONIAE HA CKOPOCTh bubmuorexa [JOK

XAMHUYECKUX PEAKLUM. https://myschool.edu.ru/
bu6mmoreka [IOK

24 OOpatumbIe peakui. https://myschool.edu.ru/

o5 XUMHUYECKOE PABHOBECHUE U YCIIOBUS €TI0 bubanorexka HOK
CMEIICHHUS. https://myschool.edu.ru/
[IpakTuueckas padora Ne 1. «Bnusiaue https://resh.edu.ru/subject/29/

26 pa3IUUYHBIX (PAKTOPOB HA CKOPOCTH bubmuorexa [JOK
XUMHYECKON PEaKIum» https://myschool.edu.ru/

https://resh.edu.ru/subject/29/
DIIeKTpoUTHYECKas Aucconuanus. [lonarue o
2t BOZIOpOHOM Toka3arene (PH) pactBopa bubmmorexa LIOK
) https://myschool.edu.ru/
bu6mmorexa [IOK

28 Peaiuyn HOHHOTO 06MeHa https://myschool.edu.ru/

29 CriocoObI BEIpaKEHUST KOHIICHTPAITUU bubnnorexa [HOK
pacTBOpOB. https://myschool.edu.ru/

30 lMunponu3 HeOpraHMYECKUX COSAMHECHUN. bubmmorera IOK

https://myschool.edu.ru/

31 I'maponns opraHM4eCKUX COEAUHEHUN. bubmmorexa [IOK
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/

32 OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

bu6mmoreka [IOK
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https://myschool.edu.ru/

33 [Tonsarue 06 371eKTpOM3E paciaaBoB U bubmmoreka [IOK
pacTBOPOB coJieit https://myschool.edu.ru/

34 KonTponpHas pabota mo pazaeny bubanorexa HOK
«Teopernueckre OCHOBBI XUMUL https://myschool.edu.ru/
Mertamibl, ux nosnoxxenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX AnemMeHToB [I. U. https://resh.edu.ru/subject/29/

35 MeHneneeBa 1 0COOEHHOCTH CTPOCHUS bu6mmoreka [IOK
atromoB. O0mme uznyeckue cBoicTa https://myschool.edu.ru/
MCTAJIJIOB
CraBbl METAIIIOB. DIEKTPOXUMHUECKUH psifl hitps:firesh.edu.rusubjectizs/

36 HaIPSHKEHUN METalIoB bubmmorexa LIOK

https://myschool.edu.ru/
XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB https://resh.edu.ru/subject/29/

37 (HaTpWii, KM, KaIbIHI, MAarHUM, bu6mmoreka [IOK
ATIOMUHHK ) U UX COCTMHECHUM https://myschool.edu.ru/
Xumieckue cBoficTBa XpoMa, MeTH i HX https://resh.edu.ru/subject/29/

38 - bu6mmorexa [IOK

https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA IIMHKA, KEJIE3a U UX hitps:/Iresh.edu.ru/subject/29/
39 coemmHemii ’ bubinmoreka [JOK
https://myschool.edu.ru/
[IpakTuueckas padota Ne 2. "Pemenue https://resh.edu.ru/subject/29/

40 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
«Metamibi»" https://myschool.edu.ru/

41 KoHnTtponbHas paboTa mo temaM «MeTaubD . bubmorexa HOK

https://myschool.edu.ru/

42 Hewmeramibl, ux nonoxxenue B [leprnonnueckoi https://resh.edu.ru/subject/29/

CHCTEME XMMHYECKUX 3eMeHToB J[. 1.

Bbu6nmuoreka [JOK
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MenzeneeBa 1 0COOEHHOCTU CTPOCHHUSI aTOMOB

https://myschool.edu.ru/

dusnyeckue cBOMCTBAa HEMETAILIOB.

https://resh.edu.ru/subject/29/

43 AnnoTponusi HEMETaIoB (Ha IpUMeEpe bubmmoreka [JOK
KHCIIOpo/a, cepbl, pocdopa u yriepoaa) https://myschool.edu.ru/
XUMHUECKUE CBOICTBA T'aJIOTEHOB, CEPHI U UX hitps:firesh.edu.rusubjectizs/

44 B ’ Bbu6nmmoreka [JOK
COCHIHEHIHI https://myschool.edu.ru/
XuMHUecKrue CBOUCTBA a30Ta, (hocodpa u ux hiipsefiresh.edu.rusubject/20/

45 . ’ bubnnoreka [JOK
COCHIHEHIHI https://myschool.edu.ru/
XuUMHYECKHE CBOMCTBA yriiepoa, KpEMHHUS U e e

46 X COCIHHEHMI bu6mmorexa [IOK

https://myschool.edu.ru/
[TpuMeHeHNEe BaKHEHIIINX HEMETALIOB M UX e e
47 coeHHCHM bu6mmoreka [IOK
https://myschool.edu.ru/
. https://resh.edu.ru/subject/29/
O06o01IeHre U cCUCTeMaTH3alus 3HAHUN 110

48 teme «Hemeranmabiy. bubmiorexa LIOK

https://myschool.edu.ru/

49 Brruucnenus no ypaBHEHHUSIM XUMHYECKUX bubmmoreka [JOK
pEAKIUI U TEPMOXUMUYECKUE PACUETHI https://myschool.edu.ru/

0 Bpruncnenus o ypaBHEHHUSIM XUMUYECKUX bubnumoreka [IOK

> peaKLHii. https://myschool.edu.ru/

51 Brrunciienus no ypaBHEHUSIM XUMHUYECKUX bubanorexa HOK
PEAKIUN U TEPMOXUMHUYECKUE PACUETHI. https://myschool.edu.ru/
[IpakTuyeckas padora Ne 3. «Perenune https://resh.edu.ru/subject/29/

52 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
"Hemeramnsl"» https://myschool.edu.ru/

53 KonTponpHas padora o temam «HemeTanmbny
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94 Heoprannueckue n opraHuyecKue KUCIOTBHI. bubmmoreka [JOK
https://myschool.edu.ru/
. . bubmuorexa [JOK
95 OxucauTenbHble CBONCTBA CEPHOU KUCIIOTBHI.
https://myschool.edu.ru/
. . bubmuorexa [JOK
56 OKuCIHATENbHBIE CBOMCTBA A30THOM KHUCIIOTHI.
https://myschool.edu.ru/
Bbubnuoreka [JOK
57 Heoprannueckue u opraHnuecKiue OCHOBAHMS
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
58 AMoTepHbIE HEOPTaHUYECKHE COCIUHEHUSI. bubmmoreka [JOK
https://myschool.edu.ru/
Bbu6nuoreka [JOK
59 AMdoTepHbIE OPraHUYECKUE COCTMHEHUSI.
Qorep p A https://myschool.edu.ru/
60 ['eneTnueckas CBA3b HEOPTaHUYECKUX U bubmmoreka [JOK
OPraHUYECKUX BEIIECTB https://myschool.edu.ru/
Ponp xuMuu B 00€eCIIeUeHHH DKOIOTHIECKOH, https://resh.edu.ru/subject/29/
61 JHEPreTUYeCKON U MUIEBOI 0e30MacHOCTH, bubmmoreka [JOK
Pa3BUTUN MEOULIUHBI https://myschool.edu.ru/
[IpencraBnenus 00 00X HAYYHBIX https://resh.edu.ru/subject/29/
62 IPUHLINIIAX IPOMBIIIIEHHOTO MOITY4YEHHUS bubmmoreka [IOK
BAKHEMIIMX BEILLIECTB https://myschool.edu.ru/
XHUMHUKO-TEXHOJIOTUYECKUE TPUHITUATIBI
bu6mmoreka [IOK
63 MIPOMBIIIUICHHOTO TMOJyYE€HUSI METAJIJIOB.
https://myschool.edu.ru/
[Tpon3BoOACTBO YyryHa.
bu6mmoreka [IOK
64 [Tpon3BoaCTBO CTANIH.
P A https://myschool.edu.ru/
65 XuMH4ecKasi IPOMBIIUIEHHOCTh U bubmmoreka [JOK

OKpY’Karomias cpea

https://myschool.edu.ru/



https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://resh.edu.ru/subject/29/

66 UenoBek B MUpE BEUIECTB U MAaTEPHAIIOB 1 bubmmoreka [JOK
https://myschool.edu.ru/
Bbu6nmuoreka [JOK

67 XuMu1 B GbrTy. . https://myschoI(_JII.edu.ru/
https://resh.edu.ru/subject/29/

68 XuMHS ¥ 3J0POBbE YEIIOBEKA 1 bu6mmoreka [IOK
https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://resh.edu.ru/subject/29/
https://myschool.edu.ru/
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https://myschool.edu.ru/




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCcTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 11 xknace/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe 001IeCTBO

«3marensctBo «lIpocBemienne»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://www.uchmag.ru/estore/s7990/10-klass/himiya/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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