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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1o XuUMHM Ha YpPOBHE CpeAaHero oomero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpedboBaHU K pe3ysibTaTaM OCBOCHHS
dbenepanbHON 00pa30BaTEIbHOM IIPOrpaMMBl CPEIHETO OO0Iero 00pa3oBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepadbHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHueniuu mnpenojaBaHust
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
denepanuy, peaM3yIOMIUX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTpaMMbl, U
OCHOBHBIX TookeHH «CrTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
Odeneparuu Ha niepuon 10 2025 roga» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpamMMmbl MO XUMHUHU, K ONpPENESICHUIO
oOrmielt crpareruy 00y4YeHus, BOCTUTAHUS M Pa3BUTHS O0YUYaAIOIIUXCS CPEICTBAMHU
yaeOHoro npeamera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIA
koHuentyanbHubie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
Collep KaHMsl, pPe3yNbTaTOB OOy4deHUss W TpeOOBaHUM K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpasoBaHue, MoJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHOM  OpraHU3alluM, SIBJISICTCS HEOTHhEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX I[IEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHMMHUYECKOro o0pa3oBaHWsl. IJTU IEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPhl
YelioBeKa, a TakKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbI0 M TIPUPOAHON cpene. Peanmsyercs xumuyeckoe oOpa3oBaHUE
00yy4aromuxcsi Ha YPOBHE CPEIHETO 00IEero oOpa3oBaHUsl CPeACTBAMU Y4eOHOTO
npeamera «XUMHS», COIAEPHKAHUE M TOCTPOEHHE KOTOPOIrO ONpENENICHbl B
nporpaMMme 1O XUMHU C YYE€TOM CHenu(PuKd HAayKd XUMUHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOJIBI U B MaTEPUATBLHOM MKU3HU OOIIECTBA, a TAKKE C YUETOM
o0IUX 1eJed W TPUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpefHero ooriero oopasoBanus B Poccuiickoit denepannm.

XUMHS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MTPAeT 0COOYIO pOJib B
COBPEMEHHOW LMBMJIM3AIMHU, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYPBHI.
OHa BHOCHUT CBOW BKJIaJ B (DOPMUPOBAHKE PAlMOHATBLHOIO HAYYHOTO MBIIIUICHHUS,
B CO3J/IaHME IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXKAIOIIEM MHUpE KaK O €IUMHCTBE
OpUPOIBl M YelOBEeKa, KOTopoe (popmMupyercs B XUMHUH HAa OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'O0 COCTaBa OKPY)KAIOUIErO0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C APYTMMHM €CTECTBEHHBIMU HAayKaMH, XUMHs cTaja
HEOTHEMJIEMOI YaCThbI0 MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa M JKM3HM Kaxxaoro uieHa oOujectBa. CoBpeMeHHas XUMHUSI KaK Hayka
CO3UJATENIbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HAalpaBJIeHa Ha pEIICHUE
ro0agbHBIX MPOOJEM YCTOWYMBOTO pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOrHYECKO 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU LEISIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIN YpPOBEHB
U3YyUCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa OOUIEKYJIbTYPHYIO MOJITOTOBKY
oOy4Jaromuxcs, HEOOXOJUMYI0 MM i1  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIIEIIHOIO BKIKYEHUS B JKH3Hb COLMYMA, MPOJOJIKEHUS
00pa30BaHUs B Pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMHl  npeamMeTa  «XHUMHS»  SBISIIOTCA  0a30BbIE  KYypChl —
«Oprannueckas xumuss» U «OOIIass WM HEOpPraHWuYecKass XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HAyKHU: CUCTEMA
3HAHWM MO0 HEOPTaHWYECKOW XMUMUH (C BKIIOUEHHWEM 3HAHUUM U3 00IIeH XUMHUM) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npenMera 00ecreyrMBaeT BO3MOXKHOCTh PAaCCMOTPEHMSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa coaepxaHus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHu4veckass XUMHs» c(OopMUpOBaHa B MporpamMMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wMarepuajna ©u oOyCJIOBJIEHA
UCTOPUYECKA  OOOCHOBaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONpPEAENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4ecKOd XHMHH BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M  IJIEKTPOHHBIX
npelcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOIOTMYECKU
AKTUBHBIX COEAWHEHHH. B Kypce OpraHM4eckol XMMHUH TNOJYy4aroT pPa3BUTHE
c(hopMHpOBaHHBIE Ha YPOBHE OCHOBHOIO 001ero o0pa3oBaHMs NMEPBOHAYAIBHbIE
NPEJICTABIICHUS O XUMHYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKuu.

[lon HOBBIM YyrjaoM 3peHUss B IMpeaMere «XUMHS» 0a30BOr0 ypOBHS
paccMaTpUBAETCs M3YyYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
TEOpeTHUUECKU MaTepuan M (AKTOIOTMUECKHE CBEICHHMS O BEIeCTBaX U
XUMHYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHuueckKas
XUMUS» OOYyYarOUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEePUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJIOTHYECKUX TMO3UIUH,
rIy0oKe TOHSATh HMCTOPUYECKOE M3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
000011aro111ei 10 OOBACHSIONIEH U TPOTHO3UPYIOIIIEH.

Ennnas cuctema 3HaHMM O BAXKHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHHH, a TAKKE O XMMHUYECKUX PEaAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus JomnojHsercs B Kypcax 10 um 11 xmaccos
AJEMEHTaMH COJIEPKAHUS, HMMEIOIIUMHU KYJIbTYpPOJOTHUECKUA U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
IpYTMMU HAayKaMU, PACKpPBIBAIOT €€ pPOJIb B II03HABATEIBHOW W INPAKTUYECKOU
JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBa)KEHHUS K MpOIECCY
TBOpUYECTBA B O0JIACTH TECOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh MHPOPMALIUIO U
OPUMEHATh €€ ISl TIONOJHEHMS 3HAaHUM, pEIICHUS WHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENBbCKUX 3a4a4d. B 1enom copepxkanue yueOHOro
npeamera «XUMHS»  JTaHHOTO  YPOBHS  W3YYEHHS OPUEHTUPOBAHO  Ha
dbopMupoBaHuE y O0YyYaOIIMXCSd MHUPOBO33PEHUYECKOM OCHOBBI ISl TOHUMAHMS
bunocodckux HIEH, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOCHHEM, IIO3HABAEMOCTh MPUPOAHBIX SIBICHUNA MYTEM OKCIEpUMEHTa U
pelIeHus] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMHM U TEOPETHUYECKUMU
NPENNOChUTKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUH SKOJOTUYECKUX MPoOIieM, a
TaK)Ke Mpo0seM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3aHUSI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B numane pemeHuss 3agady  BOCHWTAHUS, Pa3BUTUS M COLMAIM3ALMU
OOyJaroIIMXcs TPHUHIATHIE MPOTPAMMON IO XUMHU TOJXOJBI K OIPEIACIICHUIO
CONEpKaHUS M TIOCTPOCHHUS TpeAMETa NpeaycMaTpuBaloT (OPMUPOBAHUE
YHUBEPCAJIbHBIX y4eOHBIX JACHCTBUN, wuMelomuX 0a30Boe 3HA4YeHHE IS
pPa3NUYHBIX BHJIOB JICATENILHOCTU: pEUIeHUs MpoOsieM, TMOWCKa, aHalu3a Hu
00paboTku nHpopMalUK, HEOOXOAUMBIX JJIsI TPUOOPETEHUS ONbITa MPAKTUYECKOMN
U HCCJEN0BATEIbCKON JESITENIbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B IMO3HAHUU
XUMUHU.

B npaktuke mnpenojaBaHus XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00I1Iero 00pa3oBaHusl, IIPU ONPEAECICHUN
COJIEpPKATEIbHOM XApPAaKTEPUCTUKHU LeJeld HU3y4YeHHUs MpeaMeTa HampaBiIeHHEM
MEPBOCTETIEHHON 3HAYMMOCTH TPAJAMIIMOHHO MpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak OO0JIACTH COBPEMEHHOT'O €CTECTBO3HAHMWSI, MPAKTHUYECKOU
NESATETbHOCTA YE€JI0BEKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KyJIbTYyphl. C



METOAMYECKOW TOYKU 3PEHUSI TAaKOW MOJIXOJ K OMPEACNICHUIO IeJed W3y4eHHS
IIpEAMETA SBJISIETCS BIIOJIHE ONPABJAHHBIM.

CornacHO AaHHOM TOYKE 3pEHHUS TJIABHBIMHU LIENSAMU W3Y4YCHHS MpEaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsIIOTCS:

e (opmMupoBaHHEe CHUCTEMbl XUMHUYECKHUX 3HAHUU Kak  BaKHEHIIeu
COCTABJISIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPAa, B OCHOBE KOTOPOU
JeKaT KIIIOUEBBIC MOHATHS, (PyHJAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOEHHE S3bIKa HAYKH, YCBOEHHE W TOHHMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
WX PAa3BUTHS U CTAHOBJICHUS;

e (opMHpOBAHUE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XUMHMUYECKUX pEaKIUi, HEOOXOIUMBIX [Jii TPUOOpETECHUS
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
MMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKOW U MOBCETHEBHOMN KU3HMU;

e Pa3BUTHE YMEHUU U CITIOCOOOB JCATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM H
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJCHUEM TPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUECTBAMHU.

Hapsny ¢ atuMm, coaepkareibHas XapaKTepUCTHKA 1IeJIel U 3a]a4 U3yYCHUS
npeaMeTa B mporpaMMe Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME cpeaHero oobmiero odpazoBanus. CeroaHs B
NpernojjaBaHud  XMMHUM B OOJNbIIEH  CTENeHW OTAAETCS  MPEeANnoYTEHUE
NPaKTUYECKON KOMIIOHEHTE COJepKaHUusd OOy4YeHHUs, OpPUEHTUPOBAHHON Ha
NOJrOTOBKY BBIITYCKHHKA OOII€00pa30BaTEIbHON OpraHu3alliy, BIAJCIOLIEr0 HE
HAOOpOM 3HaHUM, a (PYHKIIMOHAIBHOM TPAaMOTHOCTBIO, TO €CTh CHOCOOaMU H
YMEHUSAMU aKTUBHOTO MOJYYEHUS] 3HAHUN M NMPUMEHEHUS UX B PEAIbHOMN JKU3HU
JUISL PELICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM npW U3ydyeHHM TpeAMeTa «XHUMHS» JOMUHUPYIOIIEE
3HauYEHHE MPUOOPETAIOT TaKHUe LIeTU U 3a]1auM, KaK:

aganTamys 00y4aroluxcsl K YCIOBHSIM JUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHUpOBaHWE  WHTEUIEKTyaJIbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MNPHUHSTHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAlHSIX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHue 'y O0O0yJarOmuMXcs KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHI[MI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [IJIsi Pa3IUYHBbIX BHUOB
NESTENbHOCTU: PellleHus MpoOseM, MOUCKa, aHanu3a U 00paboTKU HH(OpMAIUH,
HEOOXOIUMBIX JUISI TPHUOOPETEHHUSI ONbITa JACSITEIBHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TO3HAHUM XUMHUHU, a TaKXKe JJIsI OIEHKH C TMO3UIUN



AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIMSHUS BEIIECTB W XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00y4YaroIIUXCs: CIIOCOOHOCTU CAMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUH C KHU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAY4YHO-TIOMYJISIPHOM HH(pOpMALIMM XUMHUECKOTO COJIEPIKaHuUs;

(dbopMupoBaHuE U pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHWE Y OOydYarommxcsi YOSKIEHHOCTH B TYMaHHUCTHYECKOH
HANPABJIEHHOCTH XUMHH, €€ BAXKHOM pOJNIM B PELICHUU TI00aJbHBIX MpoOsieM
PaIMOHAIIBHOT'O MPUPOIONOIB30BAHUS, TTOTIOJTHEHUSI YHEPTE€TUYECKUX PECYpPCOB U
COXpPaHEHHUSI TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepekHOro
OTHOILIEHUSI K TPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHHS OIbITa
UCIIOJIb30BaHUSl TONYYEHHBIX 3HAHUW [JI MPUHATHS TPAMOTHBIX pEUICHUN B
CUTYalUsIX, CBA3AHHBIX C XUMUUECKUMU SIBJICHUSIMU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHUA MNpeaMET «XUMUS
6a30BOro ypOBHS BXOAHUT B COCTaB MPEAMETHON 00macTu «ECTeCTBEHHO-HAyYHBIC
IPEeIMETHD.

O611ee uncI0 YacoB, OTBEAEHHBIX JJI U3YUEHHs] XUMUHU, HAa 06a30BOM YPOBHE
cpenHero oobmiero oopaszoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coequHennii A. M. Bytneposa, e€ ocHoBHbIE ToNokeHus1. CTPYKTypHbIE (POPMYJIBI
OpPraHWYECKUX BelecTB. loMonorus, wu3zoMepusa. XuMH4YecKas CBS3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYEeCKUX COEJUHEHUU (CUCTEMaTHYecKas) W TPUBHUAJIBHBIE Ha3BaHMS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUMX BEUIECTB, HAOIIOACHUE U
OMMCAHNE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAILIEHUI0 OPraHUYECKUX BEILIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOoCTEHIINEe MPEICTABUTENN AaJIKaHOB: (PU3UYECKHE W XHMHUYECKHE CBOICTBa
(peakuMy 3aMelleHWsT W TOPEHMs), HAXOXKIEHUE B IMPUPOJE, IOIYyYEHUE W
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTEHIINE TMPEJCTABUTEIN AJKEHOB: (PU3MYECKHE W XHUMHUYECKHE CBOICTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINH ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
KAay4yyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benson: cocraB, cTpoeHHe, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy raJloreHUPOBAHUS U HUTPOBAHUS), MOJyYEHHE U NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCUUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEperoHka, KpPEeKUHI (TEPMHUYECKUM, KaTaluTU4yecKuid), nuponus. I[IpomykTsl
nepepaboTku He(TH, X TMPUMEHEHUE B MPOMBIIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MTPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJJHOTO U3 MCXOJHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kuciiopoaconep:kamnue oprannyeckue coeJMHeHUs

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJIOPOAAMH, TOPEHHUE), NpHUMEHEHHe. BoaopolaHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHONa U ATaHOJIa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJJlaMH, KaueCTBEHHAsl peakiusi Ha MHOroaTOMHble CIUpThl). JleiicTBue Ha
opraHusM 4yenoeka. [[puMeHeHne rimmuepruHa v 3TUJIEHTJIMKOIIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KMCIOTBI: CTPOCHUE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOWCTBa (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHue, HaOMIOJICHNE W OIMHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe riuiuHa). buonorudeckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEepUMCHTAIbHBIE METOABl HM3YYCHHsI BEIISCTB W WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIIH, CPEIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCNIKH, YTIECBOIBI, KHUDHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOIMYECKOTO 3aKOHA U [lepmoandyeckoi CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[TonsTne o mucnepcHbIX cHcTeMax. VICTHMHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanumss  XUMHUECKHX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuUMHUYECKOe paBHOBecHe. DakTOpbl, BIMSIOIIME HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX NPEBpALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIokKEHUE MEePOKCUIA
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnementoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COEAUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O6mme Qusndyeckue cBoicTBa MeTauioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme cmocoObl MoMy4deHus: MeTamioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHA ATIOMUHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUN.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILIHME CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JIEKTPOHUKHA, HAHOMAaTEpHUallbl, OPraHUYECKHUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEJIOBEKA: IMpaBWjIa HCIOJBb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmst  MeXNpeaMeTHBIX  CBs3ed TpM  H3ydyeHUHM oOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSITUM, Tak W TIOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SABJICHUEC.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJa, SHEPIeTUIECKI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOJIbI, TOJIE3HbIE UCKOMAaeMbIE, TOILIHBO,
pecypchl.

TexHomorus: XUMUYecKasi MPOMBIIIIICHHOCTh, METATYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKUX TMpPEenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMEeTHbIM U HpeaMeTHbiM). HaydHo-meroandeckol OCHOBOM ISt
pa3paboTKU IJIAaHUPYEMBIX PE3yJbTaTOB OCBOCHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBJISIETCS] CUCTEMHO-/1EATEIbHOCTHBIN MOAXO.

B coOTBETCTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHMs MpeaMera «XuMHUsS» Ha YpPOBHE CPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HAHHE OO0YYaIOIMMHCS POCCUHUCKONW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTU U CaMOOIIPEAEIICHHIO;

HAJIMYKU€ MOTUBALIUU K O0YUEHUIO;

LEJICHANPABIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [ICHHOCTEH U UCTOPUUYECKUX TPAAULIUN 0a30BON HAYKH XHUMUWU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMUA YCTaHOBKaMH, MPUCYIIMMH LEIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTAaBUTh
LEJIH U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUSI MpeaAMeTra «XHUMHS» JOCTUraloTCs B
€IMHCTBE Y4YeOHOM M BOCIHUTATEIbHOW JAESATEIIBHOCTU B COOTBETCTBHHM C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMM W  [paBWIaMH  TOBEAEHUS,  CIOCOOCTBYIOIIMMH  IpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAaHOBIECHUS JINYHOCTHU
o0yyJarommxcs.

JIMYHOCTHBIE pe3ydabTaThl OCBOEHHUSA MpeaMmeTa «XHMHUS» OTpaXaroT
c(OpMHPOBAHHOCTh OMbITA IO3HABATEILHON M MNPAKTUYECKOW JEATETbHOCTH
0o0y4JarommMxcs 1Mo peaju3aiyy NPUHATHIX B 00IIECTBE IIEHHOCTEN, B TOM YHUCIIE B
4acTH:

1) rpaxIaHCKOro BOCIIUTAHUS .

OCO3HAHMS 00YYaIOUMMUCS CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEMH,
YBAYKECHHUS K 3aKOHY U IPABONOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKIUYHOCTHBIX
OTHOUIEHUI B KOJJIEKTHBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATEIBHBIX 3a/1ay, BBHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMeHThI IpYTuX MPU aHAIU3€ PA3JIUYHBIX BUJOB YUEOHOU JAESATENbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[IEHHOCTHOT'O OTHOILIEHHSI K HCTOPUYECKOMY M HAYYHOMY HACIEIUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMUMHUHU, OCO3HAHUS TOrO, YTO JIOCTHKEHHUS HAyKU €CTh PE3yJbTaT
JUIMTENTFHBIX ~ HAOMIOZIEHUM, KPOMOTJIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHUSIX COBPEMEHHOM OTE€UYECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM W OCO3HAHUE IMOCHEACTBUM 3THX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3]I0POBBIO;

coOIoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BellecTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAOIIUX 3JOPOBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TIOCTEACTBUN U HENPUSITUS BPEAHBIX NPUBBIUEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESITENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyacTHE B PEUICHUH NPaKTUYECKUX 3aj]ay
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXXEHUS K TPYLY, JIOIIM TPYJa U pe3yJibTaTaM TPy OBOM AEATEIBHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAaHOB C Y4€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0JI0rH4ecKOro BOCIIUTAHMA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUS TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJNIb30BAHUSA JOCTHKEHUHW XUMHH  JUIs
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHS MNPOrHO3MPOBATH HEOJIArONpHUSATHBIE 3KOJIOTHMYECKHE
NOCJIECTBUS NMPEANIPUHUMAEMBIX TEUCTBUN U MPEIOTBPALIATh HX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
NPAKTUKE, CHOCOOHOCTM U yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOI'O HAYYHOTO MBIIIJICHHUS, CO3JaHUU LEIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHHM 11  COBPEMEHHOU
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIpaBICHHOCTH W BaXXHOM pOIU B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, OOECIEYEHHH YCIOBUMI
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOMMOPTHOM >KM3HM KaXIOro ujeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



TIoJTydaeMble 3HAHMS JIJIS aHAJIM3a M OOBSICHEHUS SBJICHUN OKPYIKAIOIIEro MHUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpooOJieM B peabHbIX KU3ZHEHHBIX CUTYaIIUX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccuoHaaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUS ~ MHUPOBO33PEHUS o0y4Jaronmxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYUYHbIE MOHSTHS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
Ipolecc, CUCTeMa, Hay4YHbIW (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH U COITUATBLHON KOMIETEHITUN 00 yJIarOIINXCs;
CIIOCOOHOCTH 00yJaronmxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMH U  PETrYISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OmpeAeiaTh IeIH JEATEeIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTICIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYX ACHUS (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBHIBATH MOJICIIbHbIE IPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYae€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6a3oBbIe HcCIIeA0BaTEILCKHE TeCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPYMEHTA
NO3HAHMSI U OCHOBBI I (POPMUPOBAHMS TMIIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIQJICTh HABBIKAMU CaMOCTOATENIBHOIO IUIAHUPOBAHUS U  IIPOBEICHUSA
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpoILECCa, CaMOCTOSITEIbHO NPOTHO3UPOBATh €ro pe3yiabTaT, (popMyIUpoBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSABIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
NOMyJIsipHasl JIUTEpATypa XHUMHYECKOrO COAEPKAHUSA, CIPAaBOYHBIE MOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH(YOPMALMIO Pa3IMYHBIX BUAOB U (QOpM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpPMAIIMU, HEOOXOAWMOW Ui BBIIOJHEHHS Y4eOHBIX 3adad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMNBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHpopMaInu (CxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHOH 3a1a9H,

BBICTYINAaTh C MPE3EHTAIME pe3ylbTaTOB IMO3HABATENLHOM J1€ATEbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, peaIM3aIlii y4eOHOTO MPOeKTa U (DOPMYIHUPOBATH BHIBOJBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTENbHOCTh, Ompenensis e€ Lenu M 3aJadyd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKHUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM O XHMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUW B TO3HAHWUU SIBJICHUU



OpuUpoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM  KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHONM TPAMOTHOCTH, HEOOXOIUMOM /IJIsl pEIIeHHs IPAKTUYECKUX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOMOJIAralIlife TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIIbHOCTh, XUMUYECKAas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJb, MOJISIpHAs
Macca, MOJSIpHBIM 00BEM, YIVIEPOJAHBIN CKeleT, (YyHKIMOHAIbHAs TpyIIa,
paauKai, U30MepHsi, U30MEPBI, TOMOJIOTHUECKUNA P, TOMOJIOTH, YIJIE€BOAOPOMbI,
KHCIIOPOJIT U a30TCOAEPKAIINE COCIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PaKTONOrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKHUX BEIIECTB B OBITY H
PAKTHYECKOM JESTENIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHATHUH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
OMMCAHWU COCTaBa, CTPOCHHUS ¥ IPEBPALICHUI OPTaHUYECKUX COEANHEHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIb30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB W YPaBHEHHH XUMHUUYECKUX pEaKIIUil,
W3rOTaBJIMBaTh MOJEIU MOJEKYJ OPraHUYECKHUX BEIIECTB I WILIIOCTPALMU KX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUSI;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAIJIC)KHOCTh HM3yYEHHBIX
OpraHUYeCKUX BEIIECTB IO WX COCTaBY U CTPOCHUIO K OMNPEIeTIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ U a30TCOAEp KaIlne
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS IO
cuctematuieckoii Homenknatype (IUPAC), a Takxke TpHBOIWTH TPUBHAIBLHBIC
Ha3BaHUS OTJAEIBHBIX OPraHMYECKUX BEIIeCTB (PTUJICH, MPOMWIEH, alleTUJIEH,
STWICHIJIUKONb, TIAUIEpUH, (eHos, (popmalibIerus], aleraablerusl, MypaBbUHAs
KHCJIOTa, YKCYCHAsI KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, HeJII0103a, TIUIIH);

c(OpMHUPOBAHHOCTh YMEHHSI OINPEACNATh BHUABl XUMHUYECKOM CBSI3M B
OpPraHUYECKUX COCIUHEHUSAX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHHUS TPUMCHATH TIOJOKCHHUS TCOPUU CTPOCHHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsCHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAaHEHHsI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh ~ yYMEHHHA  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
buznueckre W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHUYECKHX BEIIECTB (METaH, 3TaH, ITWIECH, NPOMWJIEH, alleTUJIEH,
Oyranuen-1,3, mermnOyramuen-1,3, OeH30J, METaHOJ, 3TaHOJ], JTHUJICHIIUKOIb,
TJIAIIEPUH, (EHOJI, areTalbIerua, MypaBbUHAs M YKCYCHAas KHCIIOTBHI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMHHOYKCYCHAsI KUCJI0Ta), HIUTFOCTPUPOBATH TCHETHUCCKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIMH C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPHU30BaTh UCTOYHUKH YTIIEBOIOPOIHOTO
CeIpbsi  (HepTh, MNPUPOAHBIM Ta3, Yyroib), CIOCOOBI UX TMepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(hOpMHPOBAHHOCTh YMEHHU TIPOBOJAUTH BBIUYMCICHUS IO XUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOTUYECTBA HMCXOMHOTO BEIISCTBA WIIM IMPOJIYKTA
peakiMu MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIM MPOJAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CHUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HAYYHOTO TMO3HAHUS, UCIOIb3YEMbIX B XUMUU TIPH W3YYEHUU BEIICCTB U
XUMHUYECKHUX SIBJICHUM (HaOt0/IeHrne, U3MEpeHne, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHUE 3HAHUS JIs TPUHSATUS PEIICHUN B
KOHKPETHBIX KWU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIMIECTBAMH M WX
IPUMCHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATH MpaBuila MOJIb30BAHUA XUMUYECKOM
nocyao u JabopaTOpHBIM OOOpPYJOBaHHEM, a TaKKe MpaBwia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMH IO BBITIOJHCHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATh XUMUYECKHI
AKCIIEPUMEHT (TIPEBPAICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, ITOTYyUEHUE
STWJIICHA W W3YYCHHE €r0 CBOMCTB, KAYEeCTBCHHBIC PEAKIUHA OPTaHUYECKHUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE pPEaKIMH OEIKOB) B
COOTBETCTBUM C TMpaBUJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHUuH C
BEIIECTBAMU W J1a0OpPaTOPHBIM OOOPYIOBAHHWEM, TMPEACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCTIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUpoBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uHGOpMAIINIO, TOJIYYaeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaiu, IHTepHET U ApYrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEAEHUST B OBITY U TPYIAOBOM JEATEIBHOCTH B IIENIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKpY)KarOUIEHd MPUPOMHOU Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICMCTBUSA HA >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MoHUMas cmbicha mokazatens [1/IK, mosicHsaTh Ha mpumepax crocoObl
YMEHBIICHUS] W MPEAOTBPAICHUS WX BPEOHOTO BO3JCHCTBUS HAa OpPraHu3M
YEJIOBEKa;

JUIs 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;

JUISL CHEMBbIX W CIa0OBUIANIMX OOYYaIONUXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obo3HaueHuid JI. bpaiins nis 3anucu XMMUYeCKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHUS Kypca «OOIas W HeopraHudeckas
XAMUSA» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUH: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJIM XHMUU B TIO3HAHUU SIBJICHUU
Opupoabl, B (QOPMUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS MPAKTUIECKHUX 3a71a9
¥ JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUSA (XUMUYCCKUH 3JEMEHT, aToMm, M3oTom, S-, P-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIbHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAJJTHYECKasi, BOJOPOHAsS), KpUCTAIUIUUECKas peréTka,
TUNBI  XAMHWYECKUX  PEAKIUMWA, PACTBOP, DJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAST JIUCCOLUALUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakini, XUMUYECKOE€ PABHOBECHE);, TEOPUM W 3aKOHbI (TEopus
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHUS MACChI BEIIECTB, 3aKOH COXPAaHECHUSA U MPEBPAICHUS SHEPTUHN
IpU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM SI3BIK XUMHUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIME B OCHOBE NMOHMMAHUS NPUUYUHHOCTU U
CUCTEMHOCTH XHWMHMUYECKHX SIBJICHUM, (PAKTOJIOTHYECKHUE CBEJICHHS O CBOWMCTBAX,
COCTaBe, MOJIYYCHUH 1 0€301aCHOM HCTIOJIb30BAHUH BAXKHEHIITUX HEOPTAHUICCKUX
BEIIECTB B OBITY M IPAKTUIECKOM NEATEILHOCTH YETIOBEKA;



c(OpMHPOBAHHOCTh YMEHMI BBISBIIATH XapaKTEpHbIE MPU3HAKUA MOHSITHUH,
YCTaHABIIMBaTh UX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
OIMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX NIPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JIsSI
cocTtaBieHuss (GOpMYJ BEIIECTB M  yPaBHEHHH  XMMHUYECKUX  PEaKLuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHbIil Ta3, YIIEKHUCIbIA ra3, aMMHUaK, Tami€Has
U3BECTb, HETAlIEHAs U3BECTh, IUTHEBAS COMIA, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAENATh BaJI€HTHOCTb U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTABA, BUJ XMUMHUYECKOU
CBA3M (KOBaJEHTHAs, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THUI
KPUCTANIMYECKON PEIIETKH KOHKPETHOrO BelllecTBa (aTOMHas, MOJIEKYJspHas,
WOHHAsI, METAJUTMUECKas), XapakTep CpeAbl B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTD YMEHUU yCTaHaBIINBAaTh IPUHAIIEKHOCTb
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBy K ONPEAEIEHHOMY Kiaccy/rpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICH MEPUOANYECKOr0 3aKoHa Jl.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapakTepu3OBaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dJeMeHTOB |—4 mepuonoB llepmonnueckon cuCTEMBI
XuMHYecKuX djemeHToB JI. M. MeHpaeneeBa, UCIOIb3ys MOHATUA «S-, P-, d-
AIEKTPOHHBIE opouTany, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAVHEHUU
1o nepuonam u rpynnam [leprnoanueckont cucTeMbl XUMHYECKUX 31eMeHToB J1. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHMM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C IMOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pazIMYHBIM NpPU3HAKaM (YUCIY M COCTaBY PEarupyrollUX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OPaTUMOCTH
peaKiiM, y4acTHIO KaTajanu3aropa);

c(OpPMUPOBAHHOCTh YMEHHH COCTaBIISATh YPABHEHMsI PEaKUUil pa3iIMuHbIX
THUIIOB, TIOJHBIE U COKpAIIEHHbIC YPABHEHUS PeaKIMii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, IIPH KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH pPEAKIMH, MOATBEPKAAIOIINEC
Ka4eCTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTb YMEHHH  pPacKpbiBaTh CYIIHOCTh  OKHUCJIUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHsS AJIEKTPOHHOIO OajaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHEro Bo3aeicTBus (nmpunuun Jle [latense);

c(OpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUYECKHE MPOIIECCHI,
JeXKaAIUE B OCHOBE MPOMBIIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh MPEACTABICHUM 00 OONIMX HAyYHBIX MNPHUHIUIAX U
IKOJIOTMUECKHUX ITPoOIeMax XUMHUUYECKOrO ITPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJUTH BBIYHCICHUS C HWCIOIH30BAHUEM
MOHSITUSA «MaccoBasi J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUW Ta30B
IPU XUMHUYECKUX PEaKIMIX, MacChl BEIIECTBA U 00BhEMA ra30B MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WM O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIIECTB, TEIUIOBOrO A(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB, MPEBPAILCHUS U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTb YMEHHUM COOIOIATh MPaBUJIa MOJIb30BAHUS XUMUYECKOU
nocyao u jgabopaTOpHBIM OOOpYJOBaHHEM, a TaKkKe MpaBwia OOpalieHus C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJIHEHUIO JIa0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINNOIHATh XUMHYCCKUM
AKCHEPUMEHT (pa3yioKEeHUEe MEepoKCcuaa BOAOPOJa B MPHUCYTCTBUU KaTaau3aTopa,
ONpPEAECICHUE CpEeabl PacTBOPOB BEHIECTB € NOMOUIBI0  YHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PAa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMUMHYECKOU PEAKIIUH,
peakIui MOHHOTO OOMEHa, KauyeCTBEHHbIE PEaklMH Ha cyibdaT-, KapOoHAT- U
XJIOPU-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3aJa4 MO
teMaMm «Metamnel» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHUKHU
0€30MacHOCTH TPU OOpaIllEHUH C BEIIeCTBAMH U JaOOPaTOPHBIM 000PY/IOBAHHUEM,
NPEACTaBIATh PEe3YyAbTAaThl XUMHYECKOTO0 OJKCIepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIONIUX pEaKIuii U (OPMYIHPOBATH BHIBOABI HA OCHOBE
3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaluu, HTEepHET U Apyrux);



chOpMUPOBAHHOCTb  YMEHHH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eecoo0pa3Horo TMOBEAEHUS B OBITY M TPYAOBOM JEITEIHHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3/I0POBbS M OKPYKAIOLIEW MNPUPOAHON Cpeabl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mNpuMepax CIOCOObl YMEHBIICHUS U
IPEAOTBPAILEHUS UX BPEAHOTO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYAIOIINXCS C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL  CHEMBbIX U CIHA0OBUIANIMX OOYYalOUUXCS: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosmnuectBo yacos
Ne HaumeHnoBanue pa3ienoB JIeKTPOHHBIE (LU (PPOBHIE)
Kourpoabubie | IlpakTuyeckue
n/n U TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoThI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[loBTOpEHNE OCHOBHBIX
pazzenoB xuMuu 9 kiacca.
1.1 CrapToBasi TUarHOCTHKA 2 1 0
3HAHHUI OCHOBHBIX Pa3AeioB
xumuu 9 knacca
IIpeameT opranndeckoi
. Te e .
1.2 KUMIL. % COPIAL CTPOCHI . 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPraHn4€CKUuX COCIUHCHUN
A. M. bytneposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
IT
2.1 PEASILHHE YIIICBOROPOART 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHbI
Hemnpenensusie
2.2 YIJI€BOAOPO/bI: AJTKEHBI, 5 0 0.5 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaJIeHbI, ATTKUHbI
A
2.3 POMATHIACCKHE 2 0 0 https://resh.edu.ru/subject/lesson/5727/start/150577/
YIJ1€BOIOPOABI
IT .
24 PHPOIGIRIE HUTORHIIA 3 0 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
YTIE€BOIOPOAOB U UX



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/6148/start/170461/

nepepadboTka

25 [TpomexyTouHas 1 1 0
JUarHoCTHKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUs
3.1 Crnuptsl. ®eHon 3 0 0 https://resh.edu.ru/subject/lesson/5727/start/150577/
An .K
3.2 bACTH eI, KapOoHoBLIe 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
KuCNoThl. ClI0KHBIE 3(PUPHI
33 v 3 0 0 https://resh.edu.ru/subject/lesson/6150/start/150687/
' [ICBORT https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro mo pazneny 13
Pa3pnen 4. A3orconepxainue opranudeckue coeJHHEeHUs1
Am . Am .
41 HHBL HHOKHCIOTRL 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/150742/
benku
Hroro mo pazneny 3
Paspnen S. BbicokoMOIEKY ISIpHBIE COCTUHEHNUSA
51 [Inactmaccel. Kayuyku. 5 1 0
Bosokna
Hroro no pazgeny 2
BILEE KOJIMYECTBO YACOB
OB © CTBO HACO 34 3 1.5

I1O0 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/

11 KVIACC

KoanuyecTBo 4acoB

Ne HaumenoBaHue pa3iesioB u DJIeKTPOHHBIE (U (pPOBHIE)
Kontpoabnbie | IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoThbI
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
CtpoeHue aTOMOB.
[lepuoanueckuii 3aKOH U
1.1 [lepuoaunueckas cucrema 2.5 0 0
XUMHUYECKHX 371eMeHTOB /1.
H. MeunneneeBa
1.2 BxogHast quarHocTHka 0.5 0.5 0
13 CrpoeHue BelecTna. 4 0 0
MHuoroo6pasue BemecTs
1.4 XHWMHUYECKUE PEAKIINN 5 0 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
15 IIpomexxyrounas 1 05 0
JIMAarHOCTHKA
Htoro no pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 M 6 0 1 https://resh.edu.ru/subject/lesson/3493/start/151213/
' CTAILIbE https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemerannbi 9 0 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
C .
2.3 BASD HOOPTEHIRECKI: 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpTraHN4YCCKUX BCIICCTB
Hroro no pazaeny 17

Pa3zgea 3. Xumus u ;Ku3HL



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/5452/start/150796/

3.1 KHMHS HKH3HD 2 https://resh.edu.ru/subject/lesson/4823/start/150933/
39 WTOroBslii KOHTPOJIb 3HAHUI 9

' 3a kypc 11 kmacca

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/4823/start/150933/




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KonnuectBo yacos DJIeKTPOHHBIE
Ne Hara
IMpakTn4 uudposBbie
n/ Tema ypoka Kounrtpoabn H3Y4YeHH
Bcero ecKHue Oﬁpa3OBaTe.}11>Hl)Ie
1 ble padoThbI A
padoThI pecypchl
[ToBTOpEeHNE OCHOBHBIX pa3/ielioB XUMUU 9 1 0 0
Kjacca
CraproBas TUarHOCTHKA 3HAHUI 1 1 0
[Ipeamer opraHn4eckon XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3Ha4YeHUE. Teopus 1 0 0 https://resh.edu.ru/subject/les
CTPOEHHUSI OPraHUYECKUX coequHeHu A.M. son/6149/start/170390/
bytnepoBa, €€ OCHOBHBIC TIOJIOKCHUS
[pencraBnenue o kiaccupUKAUN
opraHuyeckux BemecTs. Homenknartypa 1 0 0
(cucrematnyeckas) ¥ TPUBHAIIbHBIE Ha3BaHUS
OpTraHWYECKHX BEIIECTB
AJKaHbBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUI .
Metar u 514 P oc e”’ . 1 0 0 https://resh.edu.ru/subject/les
si1. MeTaH U DTaH - IPOCTEHIIN
pAn p son/6151/start/149993/
MPeJICTaBUTENH AJIKAHOB
Astke COCTAB 1 CTPOCHIC. CROHCTRA 1 0 0 https://resh.edu.ru/subject/les
HBI: TaB U CTPOEHUE, CBOWCTB
p ’ son/5412/start/212563/
OTWJIEH U MPONUJIEH — MPOCTEUIINE
npeCTaBUTENH akeHoB. [IpakTuueckas 1 0 05
pabota Nel. "Tlonydenue sTHIIeHA U U3y4eHHUE '
ero cBoMcTB"
Anxanuensl. byranuen-1,3 u meTriOyraaueH- 1 0 0



https://resh.edu.ru/subject/lesson/6149/start/170390/
https://resh.edu.ru/subject/lesson/6149/start/170390/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/

1,3. [TonyyeHre CHHTETUYECKOTO KaydyKa 1
pEe3UHBI

AJIKHHBI: COCTaB M 0OCOOEHHOCTH CTPOCHHS,

9 TOMOJIOTMYECKHUH psii. AETHIIEH —
NPOCTEUIINI TPEACTABUTEND AIIKUHOB

10 Brrunciienust o ypaBHEHHIO XUMHYECKON
peakuuu

11 Apensl: 6eH301 U TOIy0d. TOKCUYHOCTD https://resh.edu.ru/subject/les
apeHoB son/4775/start/150494/

12 ['eneTnyeckas cBsI3b yriaeBogOpPOAOB,
IIPUHAJJIEKAIINX K Pa3IMYHbIM KjlaccaM
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:

13 HII))HIE)OI)[IHLH“J ra3 u HOHyTI-}IIZIe Heg)TE)IHHHe rassl, e
HedbTh 1 MPOAYKTH 6 MepepaboTk son/6148/start/170461/

14 Hed s u ciocoOb! €€ mepepadoTku

15 [IpomesxyTouHasi KOHTpOJIbHAs paboTa 1o
paznenam xumuu 10 kinacca

16 Kamennsr1it yrosp u ero nepepadborka

17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI https://resh.edu.ru/subject/les
1 3TaHoi. BonoponHas cBsA3b son/4769/start/150550/

18 MHOroaroMHble CIUPTHI: STUIIEHIJIMKOIIb U
TJIMLEPHUH

19 ®DeHOJI: CTPOCHHUE MOJIEKYJTbI, (PU3UIECKUE U https://resh.edu.ru/subject/les
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE son/5727/start/150577/

20 Anpaeruasl: GopMaIbAerul U aleTaabaerul. https://resh.edu.ru/subject/les
A1teToH son/4776/start/150604/

21 OaHOOCHOBHBIE NpefieNIbHbIE KAapOOHOBbIE

KHCJIOTBI: MYpaBbHHAA U YKCYCHasA



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

[Ipaktuueckas padora Ne 2. «CBoiicTBa

22 0
pacTBOpa YKCYCHOM KHCIOTBI»
93 CreapuHOBas U OJICHHOBAS KUCJIOTHI, KaK 0
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KAPOOHOBBIX KHUCJIOT, 0
HUX MOIOIIee NeHCTBUE
CrnosxHbie 3(UpHI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIOT. [ HAPOIN3 CIIOKHBIX 0
3¢upoB
26 JKupbl: ruposin3, IpuMeHEeHue, 0 https://resh.edu.ru/subject/les
Ouosorudeckas poJib KUpPOB son/5952/start/150631/
YrneBoabl: cocTaB, KiIacCUPUKAIIHS. )
27 Bakueiiiire nmpeacTaBUTENN: TIIOKO3a 0 https://resh.edu.ru/subject/les
e ' ’ son/6150/start/150687/
(dbpykTo3a, caxaposa
28 Kpaxman u nemntono3a kak OpupoIHbIE 0 https://resh.edu.ru/subject/les
[IOJIUMEPBL son/5413/start/150714/
O060061enre yueOHOro MaTepuaa o paszeiny
29 «Kucnopoacoaepxkaiime opraHuuecKue 0
COEIMHEHUD
30 AMUHEBI: METHJIAMUH U aHUJINH 0
AMUHOKHUCIIOTHI Kak aM(OTEpHbIE .
31 opra CCKILE Co . BHONOIIeCKOe 0 https://resh.edu.ru/subject/les
PTaHIACCKAC COCAMHCHIA, UX DHOOTHHECCK son/4743/start/150742/
sgayenue. IlenTuanl
39 Benku kak mpupoIHBIC BEICOKOMOJICKYIISIPHBIE 0
COEIUHEHUS
OCHOBHBIE TTOHATHS XUMHUHU U METOJIBLI CHHTE3a https://resh.edu.ru/subject/les
33 BBICOKOMOJICKYJISIPHBIX COCTHHEHUH. 0.5 son/6095/start/150823/

[Inactmaccsl, kayuyku, BoJJokHa. Mtorosas

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



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/29/10/

JMarHocTuKa. JluarHoctudeckass KOHTPOJIbHAS
pabora.

O06o001IeHHE TT0 KYpCY OPraHMYECKON XUMUU 32

34
10 xmacc

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5

1.5



https://resh.edu.ru/subject/29/10/

11 KVIACC

Tema ypoka

KoauuecTBo 4acoB

Jara
U3y4YeHHU
A

DJIeKTPOHHBIE M (pOBLIE
o0pa3oBaTe/bHbIE

pecypcbl

Bcero

KonTpoasn
ble padoThI

IpakTn4
ecKHe
padoTbI

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypanus aTOMOB

[Tepuonnueckuii 3akon u Ileprnonnueckas
CHCTeMa XUMHUYECKHUX dnemMeHnToB J[. 1.
MenpeneeBa, ux CBsi3b C COBPEMEHHOM
TEOPUEHN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XHMHYECKHX 3JIEMESHTOB M UX COSIUHCHHUH 110
rpynnaM u nepuoaam. 3HaueHue
MEPUOJNYECKOTO 3aKOHA U CHCTEMBI
xuMmuueckux anemenToB J[.U. Meneneena B
pa3BUTHM HayKU. BXoJIHas AuarHocTrka
3HAHMUIA.

0.5

CtpoeHue BemecTBa. XUMUUYECKas CBs3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHMsI KOBAJIEHTHON
cBaA3u. BogoponHas cBA3b

BajnieHTHOCTB. DJIEKTPOOTPULIATEIBHOCTD.
Crenenn okuciienus. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS

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

on/6332/start/151021/



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

[TonsiTHe 0 nucnepcHbIX cucteMax. VicTuHHbIe
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 1o
BEIIECTBA B paCTBOPE

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

on/4939/start/151134/

Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMYecKuX coequHeHul. ['eneTnueckas
CBSI3b HEOPTaHUYECKUX BEUIECTB, PAa3INUHBIX
KJIaCCOB

Knaccudukanus XuMHYeCKUX peakiuii B
HEOPraHUYECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

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

on/4938/start/151107/

Ckopoctb peakuuu. OOpaTUMble peaKkiuy.
XUMHYECKOE PaBHOBECHUE

10

[IpaxkTueckas pabora Ne 1. «Bnusuue
pa3auyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

11

DnekTponuTuyeckas auccouuanus. [lonstue o
BOZIOpOAHOM Moka3zarene (PH) pactopa.
Peaxiiun nonnoro oomena. ['muponms
OpTraHNYCCKUX U HCOPIraHNMYCCKHUX BCUICCTB

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

on/5912/start/92791/

12

OKHCIHUTENTbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
[Tonsatue 00 »eKTpoOIIN3€E PacIUIaBOB U
pacTBOpPOB CoOJIE

13

[TpomexxyTouHast KOHTPOJIbHAS paboTa 1o
paznenam xumuu 11 kacca

14

Mertaiuel, ux nojgoxenue B [lepuoguyeckoit
cHCTeMe XuMHuYecKux siaeMmeHToB /1. WM.



https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

MeneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mre ¢pu3ndecKrue CBONCTBAa METAJIOB

CnnaBbl METALIOB. DNEKTPOXUMUUYECKUHN PST

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

15
HaIIPSHKEHUN METaJUIOB 0n/4961/start/151293/
XuMHYECKHE CBOMCTBA Ba)KHEHNIIINX METAJIJIOB .

16 (aTpHi, KaHi, KATBIHH, MATHE, A0 i) https://resh.edu.ru/subject/less

HATPHUH, Kallni, KaJIbIIAA, MarHUH MUHUH
ThuH, » KaJIbIHH, ’ on/5814/start/151239/
U X COCOUHCHUH

17 XHUMHUYECKUE CBOMCTBA XpOMA, MEIU U UX https://resh.edu.ru/subject/less
COEIUHEHUH on/3534/start/151266/

18 XUMHYEeCKHE CBOMCTBA IIMHKA, JKeae3a U UX https://resh.edu.ru/subject/less
COCTUHCHUH on/3534/start/151266/
[Tpaktuueckas padora Ne 2. "Perenune

19 AKCTICPUMEHTAIBHBIX 33124 110 TEME
«MeTams»"

Hewmeramiel, nx nmojoxxenue B Ileproamaeckon .
20 cHOTEME ’ - pﬂ " https://resh.edu.ru/subject/less
HCTEME XUMHUYECKHUX 3yemenToB J]. U.
on/5939/start/151320/
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
dusnyeckue cBOCTBAa HEMETAIIOB.

21 Annotponusi HEMETaUIoB (Ha IPUMEpE
KHCIIOpoJ1a, cephl, hocdopa u yrieposa)

29 XUMHUYECKUE CBOMCTBA raJlOr€HOB, CEPhI U UX
COE€IUHEHNN

3 XuMHUeCcKue CBOMCTBA a3oTa, hochopa u ux
COeIUHEHUN

24 XHUMHUUYECKUE CBOMCTBA YIIIEpO1a, KPEMHUS U
UX COEIUHEHUN

o5 [IpuMeHeHre BaXKHEUIIINX HEMETAVIOB U UX

COEIMHEHUN



https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

26

O00011eHNE U cCUCTEMATU3ALMs 3HAHUHN 110
teme «Hemerannery». Beraucinenus mo
YpaBHECHUSM XUMHYECKHUX PEaAKINi 1
TEPMOXUMHUYECKUE PACUETHI

27

[TpaxkTrueckas padota Ne 3. «Pemenue
HKCIIEPUMEHTAJIBHBIX 337a4 10 TEME
"Hemetamisi"»

28

O60061eHne yaeOHOro MaTepuaa o TeMam
«Mertamaey n «HemeTamie

29

HeopFaHI/I‘IeCKI/Ie N OPTraHUYCCKHUE KUCIIOTEI.
HeopraHI/meCKHe N OPTraHUYCCKHUEC OCHOBAHUA

30

AmdoTepHble HEOPTaHUYECKHUE U
opraHudeckue coefuHeHus. ['eneTnueckas
CBSI3b HEOPTAaHMUYECKUX U OPraHUYECKUX
BEIIECTB

31

Ponb xumMun B 00eCrieYeHUM YKOJIOTHYECKOM,
HHEPreTUUECKON U MUIIEBOI 0€30MacHOCTH,
pa3Butuu MeaunuHsbl. [IpencraBnenus oo
00IMX HAYYHBIX MMPUHIIUATIAX TPOMBIIINICHHOTO
MOJTYYCHUS BaXKHEHIITNX BEIIECTB

32

YeoBek B MHPC BCIICCTB U MATCPUATIOB.
XuMus u 3A0POBBEC YCIIOBCKA

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

on/5452/start/150796/

33

Hrorosast [MarHOCTHKA 110 OCHOBHBLIM
pazaenam xumuu 11 knacca

34

O06001IeHIe, TOBTOPEHHE OCHOBHBIX Pa3/eiioB
xumuu 11 knacca

OBIIEE KOJIMYECTBO YACOB I1O0
[TPO'PAMME

34

2.5



https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus / I'abpuensan O.C., OctpoymoB N.T'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3aaTenscTBO «lIpocBereHne»
» Xumus, 11 xmace/ I'abpuensa O.C., OcrpoymoB WN.T'., Cnankos C.A.,

AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

IMabpuensn, OctpoymoB: Xumus. 10-11 knaccel. ba3oBblif ypoBeHb.
Mertoaunueckoe nocodue

https://nsportal.ru/

Xumus (0a30BbId ypoBeHb). Peanuzanus TpedoBanuii ®I'OC ocHOBHOTO 00111€T0
oOpa3oBaHus: MeToguueckoe nocooue nis yuurens / Kapepuna A. A., [luuyruna
I'.B.; nox pen.

I'. B. [Inuyrunoit. M. : ®T'BHY «MHcTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHMUs
PAO», 2022. 81 c.:

WII.

Xomuenko M.I'. COopHUK 3a7a4 U YIPAKHEHUM 110 XUMHH JIJIs1 CPETHEN IKOJIbI/
N.T".Xomuenko.-2-¢ u3a. uctp. u aorn.— M.: PUA «Hoas Bomna»: U3gatens

Ywmepenkon.-2010.-214 ¢



IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/

https://vpr.sdamgia.ru/

https://uchi.ru/






