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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToJIO)keHU «CTpaTterun pas3BuTUs Bocnutanus B Poccuiickoi
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumusi» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeNbHON  OpraHU3alllM, SBJISETCS HEOThEMIIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMeTra «XuMus», COJIEpKAHME M IIOCTPOEHHE KOTOPOIrO OIpPENEJEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeiHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMH IIPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJOTWM HalpaBlieHa Ha pelieHue
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IUYHBIX 00JIACTIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKONW XUMHUHU (C BKIIOUCHHEM 3HAHUU U3 OOIIeH XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOl XUMHUM BEIIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OUOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUN MaTepuan u (DAKTOIOTHYECKHE CBEACHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 53TOro 3aKkoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MpoTeKaHus pgomnoiHsercs B Kypcax 10 m 11 xmaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JEeSTENbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHHUS K IMPOIECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUM, PEIIEHUS HWHTEJUIEKTYAIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uuel, TakKMX Kak: MaTEepUAbHOE €IMHCTBO HEOPraHWYeCKOro H
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUH B PEUICHUU SKOJOTHUYECKUX MpobdiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepkaHUsl M TOCTPOCHUA TMpeAMEeTa MpeaycMaTpuBalOT  (popMupoBaHHe
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIEAO0BATEIbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YEeHMs] MpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS TAaKOM MOAXOJ K ONPEACICHHUIO LEJNEH W3y4eHUs
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CorynacHO JaHHOM TOYKE 3PEHMS TIJIABHBIMHM ILEJISAMH U3YYEHHsS IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIeH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00I11€00pa30BaTeIbHON OpraHU3alllK, BIIAJICIONIET0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM Tnpu W3yYeHUHM TIpeaMeTa «XHUMHUS» JTOMHHHUPYIOIIEE
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
NEATEeNIbHOCTU: pelleHus: mpoOJieM, MOoucKa, aHain3a U 00paboTku mHpopManuu,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKAa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOMCKAa U aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TMPOBEJCHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPUPOJTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yuebGHoMm maHe cpemHero oOmiero o00pa3oBaHUSI TPEAMET «XUMHUSI
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
qac B HEJICIIIO).






COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opranuueckoi XuMuU: €€ BO3HUKHOBEHHE, Pa3BUTUE W 3HAUYCHHE B
NOJIYyYEHUH HOBBIX BEIIECTB W MaTepuasioB. Teopus CTPOEHUS OPraHUYeCKHUX
coenunenuit A. M. BytnepoBa, e€ ocHOBHBIE ToJIoKeHHs. CTpyKTypHbIE (OPMYIIbI
opraHudeckux BeuiecTB. ['omonorus, nsomepusa. XuMU4eCKas CBs3b B OPraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccuuKalMu OpraHMYecKux BemnlecTB. HomeHknatypa
OpraHMYeCKUX COEIMHEHUM (cucTeMarhueckas) W  TpUBUAJIbHBIE  HA3BaHUS
BaXXHEHIINX MpeICTaBUTENIeH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3y4YeHUs BEIIECTB W WX MPEeBpallleHU:
O3HaKOMJICHHE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepUalaMH Ha WX OCHOBE,
MOJIETMPOBAHME MOJIEKYJI OpPraHMYECKUX BEIIECTB, HAOMIOJIEHHEe M OINMUCAHUE
JEMOHCTPALMOHHBIX OMNBITOB [0 IMPEBPAIEHUI0 OPraHUYECKUX BELIECTB MpPH
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHbBI: COCTaB M CTpPOCHUE, TOMOJIOTMYECKUU psaAn. MeTraH u 3TaH —
NPOCTEHIINE TMPEACTABUTENM aJKaHOB: (HU3MYEeCKHe M XUMHUYECKHME CBOMCTBA
(peakuuy 3aMEIICHUs] W TOPEHUs), HAXOXKJIECHHE B TMPUPOJAE, INOIYYEHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHH psAn. DTUIEH W IPONHIECH —
OpoCTeHIIne TPEeACTaBUTENN aJIKEHOB: (U3MUECKHMEe U XUMHUYECKHE CBOWCTBA
(peakuuyu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUA, THUApPATALMH, OKUCJICHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Ankxanuensl: Oyrtamuen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BaKHEHIIHE
XUMHYECKUE CBOWCTBa (peakuus nosuMepusanuu). IlomydeHre CHHTETHYECKOTro
Kay4dyKa W pe3HHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUI psill. ALIETUIIEH —
OpOCTEHIINK  MpEeACTaBUTENb AJKMHOB: COCTaB, CTpOoeHHE, (UINYECKUE U
XUMHYECKUE CBOMCTBA (peaklUu THIPUPOBAHMS, TaJOT€HUPOBAHMS, TUIAPATALNH,
rOpeHus), MOJy4YEHUE U NPUMEHEHHE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (PU3HUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHMpoBaHUs W HUTPOBAHUS), MOJYyYEHUE W NpUMEHEHue. 1oayon:
cocmas, cmpoenue, uzuiecKue u XumMuyeckue cotUcmaa (peaxyuu eaio2eHuposanis



U HUMpOGAHUs), noayyenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas
CBA3b MEKy YII€BOAOPOJAMH, IPUHAIICKAIMMHU K PA3JIUYHBIM KJIACCaM.

IIpuponHble MCTOYHUKHM YII€BOXOPOAOB. lIpupomHelii ra3 M IIOIyTHBIE
HedTanble ra3pl. Hedts m e€ mnpoucxoxaenue. CrocoObl mnepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TePMHYECKHUM, KaTaJuTH4ecKuil), nupoiau3. I[IpomyKrs
nepepaboTKu HEPTH, UX NPUMEHEHHE B MPOMBIIIJIEHHOCTH W B ObITy. KameHHBIN
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIEpUMEHTAJIbHBIE METOABbl M3YYEHUs BEIIECTB W MX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3lamMM IJ1acTMacc, KaydyKoB U pe3uHbl, Koyuiekuuu «HedpTte» n
«YT0Ib», MOACIUPOBAHUE MOJECKYI YIIE€BOJOPOAOB U TaIOr€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuétHrnie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEaKIUM MO HM3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kucaopoaconepsxkamue oprann4ecKue coeIMHEHHA

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHOA M 3TAaHOJ: CTPOCHHUE,
¢usznueckre W XMMHYECKHME CBOMCTBAa (peakiuu C aKTHUBHBIMU METallJIaMH,
raJoreHoBOJAOpOAaMHU, TOpPEHHE), TpUMEHEHUE. BoaopoaHble CBSI3M  MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIefiCTBHE METAaHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHL. DTUIIECHTIIMKOIb U TIULEPUH: CTpoeHue, hru3ndecKue
U XUMHYECKHE CBOWCTBAa (B3aMMOJEHCTBHE CO IIEJTOYHBIMM  METAJLIAMH,
KaueCTBEHHAs pEaKUus Ha MHOTOaTOMHbIE cHUpPThI). JlelicTBHE Ha OpraHu3M
yenoBeka. [[puMeHeHue rniepruHa U STUIEHTJIUKOIIS.

deHoM: CTPOCHHE MOJICKYJbI, (U3UMYECKHE M XHUMHYECKHE CBOWCTRA.
Tokcuunocts enomna. [Ipumenenue denona.

Anbaerunsl u kemornsl. DopMaIbACTU, alleTAIBACTHI: CTPOCHHE, (HU3NIECKUE
U XUMUYECKHE CBOICTBA (peaklMU OKHUCJIEHUS U BOCCTAHOBIICHUS, KAUECTBEHHbBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIC TIPEACIbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS U yKCyCHas
KHUCIIOTBI: CTpOCHHE, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA (CBOWCTBA, OOIIME IS
KJIacca KHUCIIOT, peakius dTepruduKaIim ), moiydeHrne u npumenenne. CteapuHoBas u
OJICMHOBAsl KUCIOThHI KakK MPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. Mbuia Kak
COJIA BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbie 3puUpbl Kak MPOU3BOJAHbIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX
sa¢upoB. XKupel. ['maponus xupoB. Ilpumenenue »xupoB. buonmoruueckas poiib
KHUPOB.

VYrneBoabl: cocTaB, KinaccuUKanus yriieBoJoB (MOHO-, JU- U MOJUCAXAPUIBI).
I'moko3a — mpocTelinii MoOHOcCaxapuj: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbI,



Gu3nyecKkue U XMMHYCECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom menu(ll),
OKHCJIEHHE aMMHUAYHBIM PacTBOpOM okcujaa cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
[JIIOKO3bI), HAaXOXJEHHWE B TMpUPOJE, NPUMEHEHUE, OHOJIOTMYecKas poJib.
®otocuHTe3. PpyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman m nemnronioza kak HNpupojHble noiauMepbl. CTpoeHue Kpaxmalia U
Hewnono3bl.  duznueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNepUMEHTAJIbHBIE METOAbl HM3YYEHHUS BEIIECTB W WX IPEBpaICHUI:
npoBe/ieHrue, HAOMIOJIEHHE M ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAUYEeCTBEHHbIE PEaKUUU OJHOATOMHBIX CHUPTOB (OKHUCIEHUE HTaHOJa
okcugom wmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), ampaerusoB (OKUCICHHE aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) m rugpokcumom wmenau(ll), B3aumopelicTBue Kpaxmaiga C HOJOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnlie 3agaun.

Boruncienuss 1o ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA HMCXOAHOTO BEIIECTBA WJIM MPOJIYKTAa pPEaKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepKanue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCTOTBHI Kak amM(pOTepHbIE OpraHUYeckue coeauHeHus. Ou3nyeckue u
XMMHYECKHE CBOMCTBA AMUHOKHUCIOT (Ha TMpuMepe ThuiuHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuast.

benku kak TpUpOIHBIE BBICOKOMOJEKYJApHbIE coequHeHus. llepBuunas,
BTOpUYHAST W TPETHUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OEJIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMK Ha OeNKH.

OKCIEpUMEHTAJIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpALICHUN:
HAOJIOZICHUE W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: JACHATypalusi OEJIKOB IMpHU
HarpeBaHHM, [IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKkyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHSTUSI XMMHHU BBICOKOMOJIEKYJSIDHBIX COEIMHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSST MOJEKYJspHas
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJEKYJSIPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHECHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpalICHUN:
O03HAKOMJICHHE C 00pa3llaMu HPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeIMEeTHBIX CBSI3€H PU U3YYEHUU OpPraHn4Yeckor xumuu B 10
KJIacCE€ OCYILECTBISICTCS YEpE3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX



MOHATUN, TaK W TOHATUHN, SBISIONUXCA CHUCTEMHBIMU ISl OTIACIBHBIX MPEAMETOB
€CTeCTBEHHO-HAy4YHOTr'0 LIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TOHSTHUS: SIBICHHWE, HAyYHBIH (akKT, TUIOTE3a,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KJIAacCU(pUKAIM, NEPUOTUYHOCTb, HAOIIOJIEHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

dusuka: Marepus, OHEprus, Macca, aroM, D3JEKTPOH, MOJIEKyJa,
HHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TE€JI0, 00BEM, arperaTHOE COCTOSHUE BEIECTBA,
¢u3ndyecKre BETNIMHBI U €IUHUIBI UX H3MEPEHUSI.

buonorus: kinerka, opraHusMm, Ouocepa, OOMEH BeELIECTB B OpraHU3ME,
dorocuHTe3, OWOIOTMYECKHM aKTHBHBIE BemiecTBa (O€IKH, YIJIEBOABI, IKUPHI,
(bepMeHTHI).

['eorpadus: MuHEpaslbl, TOpPHBIE TIOPOJIbI, TOJIE3HBIE HCKOMAeMble, TOILTUBO,
pecypchl.

TexHomorus: MUIIEBHIE MPOTYKTH, OCHOBBI PAlIMOHAILHOTO MUTAHWSI, MOIOIIHE
CpeICTBa, JIEKAPCTBCHHBIE M KOCMETHYECKHE TIpernaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XHUMHUYECKUN dJIeMEHT. AToM. SIapo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0YKa.
DHepreTuyeckre ypOBHH, MOAYPOBHH. ATOMHBIC OpOUTa M, S-, P-, - 3JICMEHTHI.
Oco0OeHHOCTH pacTpeeseHUs] AJIEKTPOHOB IO OpOUTANsIM B aToMax dSJIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpAIUsi AaTOMOB.

[Tepunonnueckuit 3akoH U llepuonnyeckas cucteMa XUMHUYECKAX 3JIEMEHTOB /.
N. Menneneera. CBs3b mnepuoguyeckoro 3akoHa U llepumomnueckoil cuCTEMBI
xuMuuecknx 3ieMeHToB J[. U. MenpaeneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DJIIEMEHTOB U
o0pa3yeMbIX UMM TIPOCTHIX U CIIOKHBIX BEIIECTB IO TPyIaM U IepuogaM. 3HaUCHUE
MEPUOIUYECKOI0 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKOH CBS3U
(KoBaJIeHTHAsl HEMOJIIpHAsT M TOJIApHAasi, HOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJIGHTHOM XUMHUYECKOW CBsi3M (OOMEHHBII W  JOHOPHO-
akuenTopHbelil). BopopoaHas cBa3b. BalleHTHOCTb. DIEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHbI: KATHOHBI U AHUOHBI.



BemecTBa MONEKYIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA
COCTaBa BEIIECTBA. [HWIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BELIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TondaTue o nucnepcHbIX cUcTeMax. VICTUHHBIE W KOJJIOUJHBIE PACTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKAIMX K PA3TUYHBIM KJIACCAM.

Xumuueckas — peakius.  Kiaccudpukanus — XMMHYECKHUX — peakiuid B
HEOPraHWYECKON U OPraHNYeCKOM XMMUH. 3aKOH COXPAHEHUS MAaCChl BELIECTB, 3aKOH
COXPAHEHUS U TIPEBPAILICHUS SHEPTUU NTPU XUMUYECKUX PEaKIUAX.

CkopocTh peakiinu, €€ 3aBHUCHUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTumble
peakuuu. XuMuueckoe paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

Onektponutnyeckas auccornuanus. CuiibHbIE U ciadbie d7eKkTpoiauThl. Cpeaa
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCTasd, HEUTpaIbHas, IIEJIOUHAs.

OKHUCIHUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

OKCIepUMEHTAJIbHBIE METOAbl M3YYEHHUsI BEIIECTB W HMX IPEBPALICHUN:
nemoHctpanus tabnui «llepuonnueckas cuctema xumuueckux siementoB J[. .
MenneneeBay, H3ydeHUE MOJENEH KPHUCTAUIMYECKUX PEIIETOK, HAONM0IeHue U
OMKMCAHKUE JIEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX OMBITOB (Pa3OKEHUE IMEPOKCHUIA
BOAOpOAA B MPUCYTCTBUU KaTaau3aTopa, OMpPENeNICHHE CPEIbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCATFHOTO HWHIWKATOPA, PEAKIMU MOHHOTO OOMEHa), MpOBEICHUE
pPaKTUUECKON paboThl «BiusiHue pazmuyHbIX (AaKTOPOB HAa CKOPOCTh XMMHYECKOU
peaKIum».

Pacuérurnle 3amaun.

Pacu€éTtei 1o  ypaBHEHMAM  XMMUYECKHMX pEaKklud, B TOM  YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACYETHI C UCIIOJIb30BAHUEM IOHATHUS «MAacCCOBAsl JIOJIS
BEILIECTBAY.

Heoprannuyeckasi xumust

Hewmerannel. I[lonoxenne HemeraiuioB B [lepuoanyeckoil cucteMe XUMUYECKUX
anemenTtoB [[. M. MenneneeBa m OCOOCHHOCTH CTpOoeHHsS aTomMoB. Dusmdeckue
CBOMCTBa HEMETAJUIOB. AJIOTPONHS HEMETAJJIOB (Ha MpHUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbocdopa, yrieposa u KpeMHHUs) U UX COSTUHEHUN (OKCHIOB, KU CIOPOACOACPKAIITX
KHCJIOT, BOJOPOJHBIX COSTUHEHUI).

[IprMeHeHnEe BaXKHENIINX HEMETAJJIOB U UX COCTMHEHHUIM.



Meramubl. Ilonoxxenune meramioB B Ilepuoaundeckoil cUCTEME XMMUYECKUX
sanemeHToB J[. Y. MenneneeBa. OcOOEHHOCTH CTPOECHHS AJIEKTPOHHBIX 000JIOUEK
atoMoB MeTaiioB. OOume ¢Qusnyeckue cpoiicTBa MeramuioB. CrjiaBbl METaIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kaiaui, KajlbIuH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue crnocoObl mnonydeHus: MeTaioB. [IpumeHeHune MeTayuioB B OBITY U
TEXHHUKE.

OKCNEPUMEHTAIIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBPAIICHUN:
U3y4YeHHE KOJUIeKIuu «MeTamibl M CIUlaBbl», OOpa3lOB HEMETAJIOB, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a/ia4, HAONIOJEHWEe | OMHCAaHWE JEMOHCTPAIIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICMCTBUE THUIPOKCHA ATIOMHHHS C PAcTBOPAMHU
KHUCJIOT U IIeJIoUel, KaueCTBEHHBIE PEaKIIMi Ha KaTHOHBI METAaJIJIOB).

PacuétHrnlie 3agaun.

PacuéThl macchl BemiecTBa WM 00bEMa ra3oB IO H3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH O00BbEMY OJHOTO W3 YYACTBYIOUIMX B pEAKIMH BEIIECTB,
pacu€Tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIIU OJHO U3
BEILIECTB UMEET ITPUMECH.

XHMHUS U )KU3Hb

Ponp xumum B oOecleyeHUH HSKOJIOTMUECKOW, HHEPreTHYecKON M MHUIIEBOMN
0e30MacHOCTH, pPAa3BUTUU MeAUIMHBL [loHSATHE O HAyYHBIX MeETO/ax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenus 00 oOMIMX HAYYHBIX MPUHIIUIIAX MPOMBIIIJICHHOTO MOJIYYCHHS
Ba)KHEUIIINX BEIIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAJIOB: BAXXHEUIIWE CTPOUTEIIBHBIC
MaTepHabl, KOHCTPYKIIMOHHBIC MaTEpUalibl, KPACKH, CTEKIIO, KEPAMHKA, MaTEPUaJIbI
JUTSI TIEKTPOHHUKHU, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPATbHBIC YIOOPECHHS.

XuMUs H 3J0pOBbE YEIIOBEKA: IMpaBUia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, NpaBuia 0€30MaCHOr0 MCIOJIB30BaHUS MPENapaToB ObITOBOM XMMHH B
ITOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzanust MeXTpEeIMETHBIX CBSA3EH MPU M3yUYCHUU OOIICH U HEOPTaHUYECKON
xumuu B 11 Knacce ocyliecTBIsieTCs Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTHM, TaK W TMOHATHH, SBISIIOIIMXCS CUCTEMHBIMH I OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuue ecTecTBEHHO-HAay4YHbIE MOHATHS: Hay4HbId (HaKkT, TUIOTE3a, 3aKOH,
TEOpHs, aHalIu3, CHUHTE3, KIacCUPUKalus, TMEePUOJUYHOCTb, HAOJIOJICHHUE,
JKCIIEPUMEHT, MOJECIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: Marepus, dHEPTHs, Macca, aTOM, JJICKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOM, PaJIUOAKTHBHOCTh, MOJIEKYJa, YHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (M3MYECCKUE BEIMYMHBI M CIUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi:  kineTka, opraHusMm, DJKocucTema, Ouocdepa, Makpo-
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaabl, TOPHBIC TOPOJIBI, IMOJIE3HBIC HCKOMAeMbIC, TOIUIMBO,
PECYpCHI.

TexHOMOTUsA: XUMHUYECKass MPOMBIIUICHHOCTh, METaJUTYPrys, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IMHUIICBAs
IPOMBIILICHHOCTD, dapmareBTHUYECKass ~ MPOMBINIICHHOCTh,  MPOW3BOACTBO
KOCMETHYECKHUX IIPernaparoB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTCXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 XUMNAU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K  pe3yJibTaTaM  OCBOEHUS
oOydJaromuMucsl TPOTrpaMM  CpeaHero ooOmero oOpa3oBaHus  (JIMYHOCTHBIM,
METanpeAMETHbIM U  MNpeaMeTHbIM). HayyHO-MeTOAMYEeCKOM  OCHOBOM s
pa3paboTKH TUTAHUPYEMBIX pE3yJbTAaTOB OCBOCHHSI MPOTpPaMM CPEAHEro OOIIero
o0pa30BaHus SABISETCS CUCTEMHO-IEATETbHOCTHBIN TTOIXO/I.

B CcoOTBETCTBUM C CHCTEMHO-IEATEIIBHOCTHBIM MOAXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MpeameTa «XHMHUS» Ha YpPOBHE CPEIHETrO
o01iero 00pa3oBaHusl BBIICICHBI CIEAYIONINE COCTABIISIONTHUE:

OCO3HaHUE OOYYAIOIIUMHCS POCCUUCKONW TpPakAaHCKOM MACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CAMOOTIPEIENICHHUIO;

HaJM4Yue MOTUBALIMU K O0YUYEHHIO;

I[[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHWA JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUN 0a30BO HAYKH XMMUH;

FOTOBHOCTh W CHOCOOHOCTh OOYYaloIIMXCS PYKOBOACTBOBATHCS B CBOEH
NEATENIbHOCTU I1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMU UEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJu4Yue MPaBOCO3HAHUS HKOJIOTUYECKOW KYJIBTYpPbl U CHOCOOHOCTU CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIC TUIAHBI.



JIn4HOCTHBIE pEe3yJbTaThl OCBOEHUSI TpeaMeTa «XUMHUS» JTOCTUTAIOTCS B
€UHCTBE Yy4YeOHOW ¢ BOCIUTATEIIBHOW JEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U
ujieanaMu pOCCUHUCKOI0 rpakJIaHCKOro O0IIecTBa, MPUHATHIMUA B OOLIECTBE HOPMAMHU
W TpaBUJaMU  TOBEJIEHHUSA, CIHOCOOCTBYIOIIMMHU IpoIleccaM  CaMOIO3HAHUS,
CaMOpAa3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH 00YyYalOLIUXCSl.

JInuHOCTHBIE  pe3ylbTaThl OCBOGHUSI MpeaMeTa «XUMHS  OTPaKaroT
c(hOpMUPOBAHHOCTh OIBITA TIO3HABATEILHON U TPAKTHUYECKOW JIESITEIHHOCTH
oOydaromuxcs Mo pean3aliid NPUHITHIX B OOIIECTBE LIEHHOCTEH, B TOM YHCIE B
YacCTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHUS OOYYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBaXKEHUS K 3aKOHY M TPABOTIOPSJIKY;

NpEACTaBICHUS O COIMAJIBHBIX HOPMaxX U TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEIBHOCTH MPHU CO3JaHUU YUCOHBIX
IPOEKTOB, PEUICHUU y4eOHBIX U TMO3HABATEIbHBIX 3a/1a4, BHIIOJHEHUN XUMUYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHMUMAaTh M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHUKY U
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

HEHHOCTHOTO OTHOLIEHHWS K HUCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYECTBCHHON XUMMH;

yBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUHM M TPAKTUUYECKOTO
OPUMEHEHHS] XUMHUHU, OCO3HAHMS TOTO, YTO JOCTHKEHHS HAyKH €CThb PEe3yJbTar
JUIMTENTFHBIX ~ HAONIONCHHWM,  KPOMOTIMBBIX  OKCIEPUMEHTAJIBHBIX  TOMCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHHUH M MOCIEAYIOUIEM aHAIIN3E
uH(OPMAITH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYallUU, CBSI3AHHBIE C XUMHUYECKUMHU SIBICHUSMU, U
MPUHUMATh OCO3HAHHBIE PEUICHUS, OPHEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJAEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHHUE TMOCJIEACTBUNA ATUX
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbS:



MOHUMaHUs LEHHOCTeW 3740poBOro M Oe3omacHOro oOpa3a  KU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHHUS K COOCTBEHHOMY (HU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmofieHus mpaBuyl 0Oe30MacHOro oOpalieHust ¢ BellecTBaMu B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAHMUS  [ICHHOCTH TMPaBWI  WHAUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaIIUIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJEH;

OCO3HAHUS TOCIEJCTBUN M HENPHUATHS BPEAHBIX MNPUBBIYEK (yHmoTpeOeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS);

5) Tpya0BOro BOCIMTAHMS:

KOMMYHHKATUBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIE0BATETHLCKOM
NeATEeIIbHOCTH, OOIIECTBEHHO MOJIC3HON, TBOPUYECKON U APYTUX BUJAX ACATECILHOCTH;

YCTAaHOBKHM Ha aKTMBHOE yYaCTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 COI[UATbHOMN
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpECa K MPAKTUYECKOMY HM3Y4YCHHUIO MPOdecCcuil pa3MuHOro Pojia, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUsI TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBOKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HMHAWBUIYAJIBHON  TPaeKTOPHUHU
oOpazoBanus, Oyayiiel npodeccuu U pearn3aiiui COOCTBEHHBIX KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0/10rN4eCcKOro BOCIIUTAHUSA:

AKOJIOTMYECKH IIeJIeCOO0Pa3HOr0 OTHOIICHUS K TMPUPOJie, KaK HCTOYHHKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUsI TJIO0ABHOTO XapaKTepa JKOJOTHMUYECKHUX TMpoOJIeM, BIHSHUS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBLHOM CPE/IbI;

OCO3HaHUS HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTH)KEHUM XUMUU JJIsl PELICHUS
BOIIPOCOB PAITMOHATIBHOTO MIPUPOIOTI0IB30BAHUS;

AKTUBHOI'O HEMPUATHUS ACUCTBUM, MPUHOCIIIMX BPEI OKPYKAOIIECH MPUPOTHOU
cpene, YMEHHsS IMPOTHO3UPOBATH HEOIArompUSTHBIC SKOJOTHYCCKHE ITOCIIEICTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJIMYUST PA3BUTOTO JKOJOTHMYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpHI,
OTBITa JACATEIBHOCTH IKOJOTHYECKON HaMpaBIEHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMM B TIO3HABATEJIbHON, KOMMYHHKAaTUBHON W COLIMAIBLHOM MPAKTUKE, CIIOCOOHOCTH
1 YMEHUS aKTUBHO MPOTHUBOCTOSATH HICOJIOTHH XeMo(poOnw;

7) HEHHOCTH HAYYHOTI'0 NO3HAHUA:

c(OOpMHUPOBAHHOCTH MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HaYKH U OOIECTBEHHOU MPAKTUKU;



MOHUMAaHMS CcHenu(PUKM XUMHUM KakKk HayKd, OCO3HaHus €€ poiu B
dbopMuUpOBaHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM IIEJIOCTHOTO
MpeACTaBIeHUsS 00 OKpYXalollleM MHUpEe KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHud MpoOJieM COXpaHEHHUs
MIPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMUU JJISI COBPEMEHHOM IUBWIIN3AIINH:
B €€ T'YMaHHUCTUYECKON HANpaBI€HHOCTH M BaXHOW POJU B CO3JAaHUM HOBOM Oa3bl
MaTepuaIbHON KYJIbTYPBI, PEIICHUH TJIO0ANTBHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUUECKOW, THILIEBOM M  IKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIIEUEHUN YCIOBUM YCIEIIHOTO TpyAa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KAXKJIOT'O YJieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON  TIpaMOTHOCTH: TMOHUMAHUS  CYIIHOCTH  METOJOB
MO3HAHMS, HUCIOIB3YEMBIX B ©CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh
noJiydaeMble 3HAHUS JJI1 aHain3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOIANTNX B HEM M3MEHEHUMN, YMEHUs JenaTh 0O0OCHOBAaHHBIC 3aKIIOYEHUS Ha
OCHOBE HAy4YHBIX ()aKTOB M MMEIOIIUXCS JAHHBIX C IEJIbI0 TOJYYEHHUS JTOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~CaMOCTOSITENILHO — HCIIOJIb30BaTh XWMHUUYECKHE 3HAHMS  JUIs
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K [IO3HAHUIO U UCCIIEI0BATEIBCKON AEATEIIbHOCTH,

TOTOBHOCTM W CIIOCOOHOCTH K  HEMNpPEephIBHOMY  OOpa3oBaHUIO U
caM0o00pa3oBaHWIO0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 1O XHUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B Pa3anyHBIX cdepax mpodhecCHOoHATBHOM
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHHUS y4eOHOTo mpeaMera «XHUMHs» Ha
YPOBHE CpeaHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBbIE U1t dbopmupoBaHUs MHUPOBO33PEHHUS o0y4Jaronmxcs
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAyYHbIE TOHATHS, OTPaXKaoIINe
LETOCTHOCTh HAYYHOW KapTUHBI MuUpa M crneuuduKy MEeTOA0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, DHEPTHs, SIBJIICHHE,
mporiece, CUCTeMa, Hay4YHBIM (DAKT, MPUHINI, TUNOTE3a, 3aKOHOMEPHOCThH, 3aKOH,
TEOpHsl, UCCIICIOBAHNE, HAOMIOACHUE, H3MEPEHHE, SKCTICPUMEHT U JPYTHE);

YHUBEpCaJIbHble Yy4yeOHblEe JeHUCTBUS (ITO3HABATEIbHbIE, KOMMYHUKATHBHEIE,
peryisiTuBHbIE), oOecrneunBaromue GopMupoBaHue (HyHKIMOHATBHON I'PAMOTHOCTH
U COL[MAJIbHOM KOMIMETEHIIUU 00y4YaroIINXCs;



CIOCOOHOCTh 00YUaIOIIMXCS UCTIOIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMSI W  yHUBEpCallbHble  y4eOHbIE  JIEUCTBUS B
[I03HABATEJILHOU U COLIMAJILHOU IPAKTUKE.

MetanpeaMeTHBIE  pE3yJbTAThl  OTPAXKAIOT OBJIAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH MO3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMH Mo3HABaTeJIbHBIMH
JeUCTBUSIMMU:

1) 6a30Bble JOrMUYecKHe AeiCTBUS:

CaMOCTOSITEILHO (OPMYJIUPOBATH M AKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccmaTpuBark;

ompeAeisaTh UENu JACSATEIbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ICSTEIBHOCTH C MOCTaBJICHHBIMU LICJISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUW MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpHbIE NPU3HAKU TMOHSITUWA M YCTAaHABIMBATHL KX B3aUMOCBS3b,
UCIIOJI30BaTh COOTBETCTBYIOIIME TMOHATHS I OOBSACHEHUS OTIAEIbHBIX (haKTOB U
SIBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJI KIaCCU(PUKAIIMK BEIIECTB U XUMUUYECKUX
peaKiuu;

yCTAHABIMBATh  IMPUYUHHO-CJIEACTBEHHBIC  CBSI3M  MEXKIYy  M3y4yaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE paCCYXIC€HUA (MHAYKTUBHBIC, JI€AYKTUBHBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS] B PACCMATPUBAECMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUS;

IPUMEHSTh B IPOIECCE MO3HAHUSA, HUCHOJIb3YyEMbl€ B XUMHUU CUMBOJUYECKUE
(3HaKOBBIC) MOJIENH, MTPEOOPa30BBIBATh MOJICIbHBIE MPEACTABICHUS — XUMHUYCCKHUMA
3HaK (CHMBOJI) DJIEMEHTa, XUMU4ecKasi popMyra, ypaBHEHHE XUMUUYECKON peaKIuy —
NP pPEIICHUM YYCOHBIX IMO3HABATEIbHBIX M MNPAKTHYECKUX 3a7ad, MNPUMEHSTH
Ha3BaHHBIE MOJICJIbHBIC TIPEJCTABICHUS JJIs BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUS:

BJIAZIETh OCHOBAMH METOJOB HAYYHOTO IIO3HAHWS BEIIECTB M XUMHUYECKHUX
pEeaKUunii;

dbopMyITHPOBATH 1SN U 3aJ1a4d MCCIICIOBAHUS, UCIIOJIB30BATh TTOCTABICHHBIC H
CaMOCTOSITEILHO C(POPMYITMPOBAaHHBIEC BOIPOCH B KaYeCTBE MHCTPYMEHTA ITO3HAHUS
W OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO TPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BIIaJICTh HABBIKAMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TPOBEICHUS
YYEHUUECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsS HAOIIOAaTh 3a XOI0M
mpoiecca, CaMOCTOSITENIbHO IMPOTHO3MPOBATH €ro  pe3yiabTar, (HopMyIupoBaTh



00001IEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpEeTaTh  OMbIT YYEHUYECKOM  HMCCIEeNOBAaTEIbCKOM U MPOEKTHOM
NESATeIbHOCTH, TIPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TMOUCKY
METOJIOB pEIICHUs MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3JUYHBIX METOJIOB
MTO3HAHMUSL.

3) pabora ¢ uHpopManmeii:

OpPUECHTHPOBATLCS B  Pa3IMYHBIX HUCTOYHMKAX HWHPopManuu (Hay4HO-
NOMyJIIpHAsl JIMTEpaTypa XUMUUECKOTO COepPKaHuUsl, CIIPABOYHBIE TOCOOUS, peCypChl
WNutepuera), aHanu3upoBath HHGOPMALUIO  PA3IUYHBIX BUIOB U (opMm
IpeACTaBICHUS, KPUTUYECKU OIEHUBATH €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

dbopMynUpoBaTh 3anpoChl U MPUMEHSITH PA3IUYHBIC METOJBI MPU TIOMCKE H
orbope wuHpOpMaIMK, HEOOXOAUMON IS  BBINIOJHEHUS  y4yeOHBIX  3aaad
OIPEAEIIEHHOIO TUIIA;

npuoOpeTaTb OMNBIT HMCIOJIB30BaHUS  WH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U Pa3IMYHbIX IIOUCKOBBIX CHCTEM;

CaMOCTOSATEIILHO BBIOMPATh ONTUMANIbHYIO OpMY MpecTaBIeHUsI HHMOPMAITTU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KA4E€CTBE CPEJICTBA MPHU pabOTe ¢ XUMUYECKON
uHboOpMaIMel: NPUMEHATh MEXIpeaAMeTHbIe (Pu3nueckrue U MaTeMaTUYeCKue)
3HAKU ¥ CUMBOJIBI, GOpMYIIbl, a00peBUATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh M NPEOOpPa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHUE  CPEJCTBA
HATJISIAHOCTH.

OBianeHne yHMBEepCAJIbHBIMHA KOMMYHUKATHUBHBIMHU ACICTBUSIMH:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl B XOJI€ JHUAJora W/WUiu
JUCKYCCHH, BBICKA3bIBATh UJCH, (OPMYIHPOBATH CBOM MPEITIOKEHHSI OTHOCUTEIIHHO
BBITIOJIHEHUS MPEIJIOKEHHOM 3a1a4H;

BBICTYNIaTh C TMpPE3EHTAllMeld pe3yJbTaTOB IO3HABATEIbHOW [EATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMH MPH BBINOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKON pabOThl MO HCCIETOBAHUIO CBOWCTB
M3y4aeMBbIX BEIIECTB, peaM3allii Y4eOHOTo IPOeKTa U (POPMYIHPOBATH BHIBOJIBI 11O
pe3yibpTaTaM MPOBEIEHHBIX HCCICAOBAHUU MYyTEM COTJIACOBAHMS MO3ULUNA B XOJ€
00CyXeHUS 1 OOMEHA MHEHHUSIMH.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH I€CTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBaTh M OCYLIECTBIATH CBOIO IO3HABATEIBHYIO
NEeATEeNIbHOCTb, Ompenensis e€ Ledd W 3a7adyd, KOHTPOJUpPOBAaTh W MO Mepe
HEOOXOJUMOCTA KOPPEKTUPOBATh IMpeAjaraeéMblii  ajiropuTM ACHCTBUM  mOpH
BBIIIOJIHEHUM Y4YEOHBIX U HCCIIENIOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee



3¢ (PeKTUBHBIN crnoco0 UX pElIeHHs ¢ Y4YETOM IMOJYYEHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBJISATh CAMOKOHTPOJIb CBOEM JEATENIBHOCTH HA OCHOBE CaMOAaHAIU3a U
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranndeckas XUMHUs» OTPAXKaOT:

cOPMHUPOBAHHOCTh  MPEACTABJICHUA O  XUMHUYECKOHM  COCTaBIISIIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XUMHUU B TIO3HAHUU SBJICHUI TPUPOIBI,
B (OpMHUpPOBAHMHM MBIIUICHUS] W KYJIbTYpPhl JIMYHOCTH, €€ (yHKIIMOHATBHOU
IPAMOTHOCTH, HEOOXOIWMOM [Jisi PEIICHUs MPAKTHUYCCKUX 3a7ad U DKOJOTHYCCKH
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MPUPOTHON Cpeie;

BJIQJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWUM,  KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIMe MOHATUS (XUMHUYECKHI 2JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa
aToMa, MOJIEKYyJIa, BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, XUMHUYECKasi CBS3b,
CTpykTypHast ¢opmyina (pa3BépHyTass W COKpamli€éHHas), MOJb, MOJISIpHas Macca,
MOJIIPHBIM  00BEM, YIIIEpOAHBIA CKeNeT, (YHKIMOHAIbHAS TpYIa, paJauKa,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUN PsIi, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA U
a30TCOAEPXKAIIME  COCIWHEHHS, MOHOMEp, IMOJUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~COEJMHEHHMs); TEOPUU U 3aKOHbI (T€opus CTPOECHUs
oprannyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XHWMHHU; MHPOBO33PEHUECKHE 3HAHUS,
JIeXKalMe B OCHOBE TOHMMAHHUS IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBIICHHI,
(dakToNOTNYEeCKUEe CBEJCHUS O CBOMCTBaX, COCTaBe, MOJyYeHWH U O€30MacHOM
HCIIOJIb30BAaHUU BAXKHEUIINX OPraHUYECKUX BEIIECTB B OBITY M IPAKTUYECKOU
JNEATENbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHHH BBIABISATh XapaKTepHBIC TPU3HAKKA TOHSITHH,
YCTaHABIMBATh HMX B3aUMOCBS3b, HMCIIOJIb30BAaTh COOTBETCTBYIOIIME NOHATHUS IIPU
ONMCAaHUU COCTaBa, CTPOEHUSI U MTPEBPAIIECHUN OPraHUYECKUX COCIMHEHHNM;

c(hOpPMHUPOBAHHOCTh YMEHHH HWCMOJIB30BaTh XWMUYECKYI) CHMBOJHKY JIJIS
COCTaBIICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3zBEPHYTOM, COKpAMEHHOMN) HopMyT
OPraHMYEeCKUX BEIIECTB U YPABHCHUN XMMHUUYECKUX PEAKIMU, U3TOTABIMBATh MOJECIIN
MOJIEKYJI OpPraHMYE€CKMX BEIIECTB JUIS WUIIOCTPALMA HUX XUMHUYECKOrO0 U
MPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAHaBIMBATh NPUHAJICKHOCTh H3YUYEHHBIX
OpPraHMYEeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY



KJIacCy/Tpynne COeAUHEHUU (YIrJIeBOMOPOABI, KHUCIOPOA U  a30TCOAECpKAIHE
COCIMHEHUS, BBICOKOMOJICKYJIPHbIE COCAWHEHHUS), JaBaThb MM Ha3BaHUS IO
cucremarnueckoir HomeHkiatype (IUPAC), a Takke mNpUBOAUTH TPUBHAIBHBIC
Ha3BaHUsI OTMEJIBHBIX OPraHUYECKUX BEHICCTB (STUJICH, TMPOMNUJIEH, alleTHJICH,
ATUJICHTJIUKOJb, TIULEpUH, (GeHosd, (opManblaeruj, aleTalbIeruj, MypaBbUHas
KHCJIOTA, YKCYCHAasi KUCJIOTa, OJICMHOBAs KHUCJIOTa, CTEApUHOBAs KHUCJIOTA, TIIFOKO3a,
dbpykTo3a, KpaxmMall, HeJI003a, TJIUIUH);

chOpMUPOBAHHOCTh YMEHHUsI OMNPENENATh BHUAbI XUMHYECKOHW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yMEHHUS TMPUMEHSTH TOJOXEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa s 00bsSCHEHHUS! 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh COCTaB, CTpPOCHUE, (HU3NUECKUE
U XUMHUYECKHE CBOWCTBA THUINWYHBIX TPEJCTABUTEICH pa3IMYHBIX KJIACCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, dTUJICH, NMPOMWICH, aleTuiieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3071, METaHO, 3TaHOJ, ITHICHTJIUKOJb, TIHUIEPUH, (EHO,
aleTaNbJIeTH, MypaBbUHAs M YKCYCHas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, IeJUTI003a,
AMUHOYKCYCHasi KHCJIOTa), WIIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HHUMU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKHUX pEaKIUi ¢ HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (POpMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YTIEBOIOPOIHOTO
ChIpbsl (HEe(Th, TIPUPOIHBIN Ta3, Yroyib), CIOCOOBI UX MEePepadOTKH U MPAKTUYECKOE
NpUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpPMHPOBAHHOCTh YMEHHUM TPOBOJIUTH BBIYMCICHHS 1O XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bE€Ma, KOJUYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa
pEeaKkiuu Mo M3BECTHBIM Macce, 00hEMY, KOIHMUECTBY OJHOTO M3 MCXOJHBIX BEIECTB
WJIU TIPOJIYKTOB PEAKIIUH);

c(hopMHUPOBAHHOCTh YMEHHM BIIaJICTh CUCTEMOM 3HAHWK 00 OCHOBHBIX METOJIaX
Hay4YHOr0 TO3HAHUS, UCTIONIB3YEMbBIX B XUMHUH MPU U3YUCHUU BEIIECTB U XUMUYECKUX
ABJICHUN (HaOIIO/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICITHUPOBAHNUE), UCIIOIH30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyalusiX, CBI3aHHbBIX C BELIECTBAMU U UX TPUMEHECHHEM;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOAATh TpPaBHIIA TOJH30BAHUS XUMUYECKON
MoCy/iIol W Ja0OpaTOpHBIM O0OpPYJOBAaHHMEM, a TakKe NpaBuia OOpalleHus c
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIUSMH IO BBIIOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW [UIAHUPOBATH M  BBINOJHATH XUMHUYECKHIA
AKCHEPUMEHT (TIpEeBpallleHUus] OPraHMYEeCKUX BEILECTB MPHU HATPEBaHUU, MOJIYUYEHUE
ATUJIEHA U U3YUYEHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMH OPTraHUYECKUX BEIIECTB,



AeHaTypauusi OeJIKOB IPU HAarpEeBaHUM, IBETHbIE peakUUU OEJIKOB) B COOTBETCTBUU C
MpaBUJIAMHM TEXHUKHU 0€30MacHOCTU MPU OOpaIlleHUH C BEIIECTBAMU U JJAOOPATOPHBIM
000pyAOBaHUEM, NPEICTABIATh PE3YNbTAThl XMMUYECKOTO AKCIIEpUMEHTa B (popme
3aMMCH YpPaBHEHMH COOTBETCTBYIOIIMX peakuuid ¥ (HOpMYyIUpOBATH BBIBOABI Ha
OCHOBE 3TUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUH KPUTHYECKHM aHAIU3UPOBATh XHMHUYECKYIO
uH(pOpMAIMIO, TOJY4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, HTepHeT u Apyrux);

c(hopMUPOBAHHOCTH YMEHUM cobroaaTh npaBuia 3KOJIOTUYECKHU
1[eJ1eco00pa3Horo MOBENEHHUS B OBITY W TPYJOBOM JESATENIbHOCTH B LEIAX
COXpAaHEHHUSI CBOETO 370pPOBbS M OKpY)KaloLlell NpUPOJHON cpebl, OCO3HABaTh
OMACHOCTh BO3JCHCTBUS HA >KMBBIE OPTraHU3MblI ONPEACIEHHBIX OPraHUYECKHUX
BelIecTB, NMoHuMasi cmbicn mokasarens [IJIK, mosicHaTe Ha mpumepax crnocoObl
YMEHBIICHHS U MPEOTBPAILIEHUS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsE OOYYaIOIIUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
OPUMEHSTh 3HAHMS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUH;

UIA  CIenblX U ClHa0OBUAAIIMX OOy4yalolUXCs: YMEHHE HCIOJIb30BaTh
penbe(HO-TOUeuHYyI0 cucTeMy o0o3HaueHuil JI. Bpailns ans 3ammcu XMMHUYECKHX

dbopmyi.
MHNPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpeameTrHbIe pe3yabpTaThl OCBOCHUS Kypca «O0mas 1 HeopraHudeckask XUMHS»
OTpaXaroT:

chOpMUPOBAHHOCTh  NPEACTABICHHM: O  XHUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KApPTUHBI MUPA, POJIH XUMHUU B TIO3HAHWU SBJICHUW MPUPOIBI,
B (QOpMHpPOBAaHWMU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (yHKIHOHAIBHOM
rPaMOTHOCTH, HEOOXOAMMOM ISl pEIICHUs] MPaKTUYECKUX 3aJad U SKOJOTHYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IPUPOTHON CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKMX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIUE TOHATHS (XMMHYCCKHH OJJIEMEHT, aToM, H30Tom, S-, P-, d-
JJIEKTPOHHBIE OpOWTAIM AaTOMOB, HMOH, MOJIEKYyJia, MOJb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIBHOCTh, CTEIEHb OKHCJICHHS, XUMHUYECKas CBS3b
(KoBaJIeHTHAs, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs), KpUCTAJIMYECKas perniérka,
THUOBl  XUMHYECKHX  PEAKIMH,  PacTBOpP,  AJCKTPOJUTHI,  HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT  JIUCCOLMALMS, OKHCJIWTENIb, BOCCTAaHOBUTEIb, CKOPOCTh



XUMUYECKOM peaKIuy, XUMHUUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOIUTUYECKON TUCCOLMalnu, nepuoandyeckuii 3akol 1. 1. Menneneesa, 3akoH
COXpPAaHEHHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPTrUU MPHU
XUMUYECKUX  PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUH  S3BIK  XHMUH,
MHPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIME€ B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTU XUMUUYECKUX SBICHUN, (DAKTOJIOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOJIb30BAHUU BAKHEUIIUX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUUECKOMN JEATETLHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBISATh XapaKTEpPHbIE NPU3HAKUA TOHSITHI,
YCTaHABJIMBAaTh WX B3aMMOCBSI3b, HMCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHUS IPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XUMUUYECKYI) CHUMBOJIMKY ISt
cocTaBieHus  (OpMyJT  BEIIECTB U  ypaBHEHUM  XUMHUYECKHX  PEaKIIUH,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOpPraHWYECKUX BEIIECTB (yrapHblii Ta3, YIVIEKUCHBIA Tra3, aMMHWaK, raméHas
U3BECTh, HETaIIEHAs U3BECTh, TUTHEBAS COJIA, TUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUN OMpPENENsiTh BAJICHTHOCTh U CTENEHb OKUCICHHS
XUMUYECKUX BJIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTAaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBAJICHTHAs, MOHHAs, METAINIMYECKas, BOJAOPOJHAs) B COCAMHEHHSX, THII
KPUCTANTUYECKON PEImETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METaJUIMYECcKas), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUIECKUX
BEIIECTB M0 UX COCTAaBY K ONpPENEIEHHOMY KJIACCY/TPYINE COSAUHEHUN (IPOCThIE
BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbl, OCHOBaHUS, KUCJIOTHI, aM(pOTEpHbIC
TUIPOKCHUJIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICII Mepuoandeckoro 3akona /1. 1.
MenpneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO QYHKITNU;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuogmyeckoid CHCTEMbl XUMHUYECKUX
atementoB JI. WM. MenjeneeBa, HCIONB3ys TOHATUS «S-, P-, O-3JIeKTpOHHBIC
opOuTANINY, «IHEPTETHUYECKUE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS
CBOWMCTB XUMHUYECKHX OJJIEMEHTOB M HX COCIHHEHUW II0 NEPUOAAM U TPYIIIaM
[Tepunoanueckoit cucteMbl Xumuueckux snemenToB . 1. Menaeneena,;

c(hOpMUPOBAaHHOCTh ~ yYMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHYECKHE  CBOWCTBA  HEOPraHWUYECKUX  BEHIECTB  PA3JIMWYHBIX  KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE TE€HETHUYECKOW CBSA3M MEXKAY HEOPraHM4YEeCKUMU
BEIIECTBAMU C IMIOMOILBIO YPABHEHHM COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;



c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(DUIIMPOBATh XMMHYECKHUE PEAKIUU TI0
pa3IUYHBIM MpHU3HAKaAM (YUCIY U COCTaBY pEarupyroliux BEIIECTB, TEIUIOBOMY
3 dekTy peaxkiuu, W3MEHEHHIO CTENEHEW OKHCIEHUSI DJIEMEHTOB, OOpaTUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMH COCTaBISATh YpPaBHEHUS peaKIUi pa3IMuHbIX
TUIIOB, TOJHBIE U COKpAIIEHHbIE ypaBHEHUS PEaKIUid MOHHOrO OOMEHa, yYWUThIBas
YCJIOBHUS, TIPH KOTOPBIX 3TH PEAKIUHU UAYT 0 KOHIIA;

chOpMUPOBAHHOCTh  YMEHUH  MNPOBOAUTH  PEAKIUMH,  IOJTBEPKIAIOIINE
KaueCTBEHHBIN COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM TYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOpPax HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh  YMEHHMH  pPaCKpbhIBaTh  CYIIHOCTh  OKHUCIIUTEIBHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUA TOCPEJICTBOM COCTaBJICHUS JIIEKTPOHHOTO OajaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTH CKOPOCTU XMMHUYECKOU
pPEeaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aercTBus (nmpuniun Jle llarense);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI,
JeXalme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOTHI, aMMHaka, a
Takke CGHOPMHUPOBAHHOCTh NpPEACTaBIeHUA 00 OOIMMX HAYYHBIX NOPHUHIMNAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYHUCIEHUS C MCIHOJIb30BaHUEM
MIOHSITHSI «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Tra30B MPU
XUMHYECKUX PEAKIUSAX, MACChl BEIIECTBA MM 00bEMa Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU O0BEMY OIHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB, TEIJIOBOrO A(Qekra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS] MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS] SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh TMpaBHJIa TMOJH30BAHUS XUMUYECKOUN
nmocyno W JabopaTOpHBIM 00OpYyIOBaHMEM, a TaKXe IMpaBuja OOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh yYMEHUN IUIAHUPOBATh W  BBHINIOJHATh XUMHYECKUN
AKCHEPUMEHT (pa3fioKeHUEe MEepOKCHAa BOAOpPOAA B MPUCYTCTBUU KaTalU3aTopa,
OMpeJieJIeHHE Cpeibl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO MHIUKATOPA,
BIIMSHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOM peakluu, peakinu
MOHHOTO OOMEHa, KauyeCTBEHHbIC pPEAaKIMH Ha Cylibdar-, KapOOHAT- U XJIOPHUJI-
AHUOHBI, HA KATHOH aMMOHHS, PEIICHHE 5SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TeMaM
«Metab» u «HeMeTtanabsl») B COOTBETCTBUM € MPaBWJIAMH TE€XHUKU 0€30MaCHOCTHU
pu oOpalleHuu C BelleCTBaMHU U JIa0OpaTOpHBIM OOOPYIOBaHUEM, IPEACTABISATH



pe3yabTaThl  XMUMHYECKOrO0  OSKCIEpUMEHTa B  (QopMe 3amucu  ypaBHEHHI
COOTBETCTBYIOIIUX peakuuii u (HOpMyIUpoBaTh BBIBOALI HAa OCHOBE JITHUX
pE3yJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
nHpopMaluio, TMOJIydyaeMyl U3 pa3HbIX HCTOYHUKOB (CpelcTBA MAacCOBOM
KOMMYHHKaluu, MTHTEepHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUU cobroaaTh npaBuia JKOJIOTUYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUS B OBITY W TPYIAOBOM JEATENBHOCTH B LEIAX
COXpAaHEHHUS CBOETO 3J0pPOBbS M OKpY)Kalolell NpUpOJHON Ccpebl, OCO3HABaTh
OMACHOCTh BO3JICMCTBUS Ha KUBBIE OPraHU3MbI OMPEACIEHHBIX BEIIECTB, MMOHUMAS
cmbicn mokazatens [IJIK, mosicHITP Ha mnpuMmepax CcnocoObl yMEHBIICHHUS U
MPEIOTBPAILICHHS UX BPETHOTO BO3JICUCTBUS HA OPTraHU3M YEJIOBEKA;

JUIS O0yYaromuXcsi C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJIaX IIO3HAHHUS BEIIECTB M
XUMUYECKUX SIBICHUM;

JUISL  CETNbIX W CIA0OBUASIIMX OOYy4YaloIIUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiing mis 3amucu XMMHYECKUX

dbopmyi.
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53 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 https://www.yaklass.ru/p/himija
' BEILIECTB https://resh.edu.ru/
HToro 1o basie 17 https://www.yaklass.ru/p/himija
pasnery https://resh.edu.ru/
Paznen 3. XuMus 1 ;KU3HL
https://www.yaklass.ru/p/himija
31 XAMHA H KA3HE 4 https://resh.edu.ru/
Hroro mo pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

[Ipenmer oprannyeckoi
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U 3HAYCHUE

https://resh.edu.ru/subject/lesson/6149/start/170388/

Teopus crpoeHus
OpraHUYECKUX
coequHeHui A. M.
Bbytneposa, e€
OCHOBHBI€ ITOJIOKEHUS

https://resh.edu.ru/subject/lesson/6149/start/170388/

[IpencraBnenue o
Kiaccudukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucrematuyeckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpPraHUYECKUX BEILEeCTB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504

AlnKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKHUI paa

https://resh.edu.ru/subject/lesson/6151/start/149993/

MertaH u 3TaH —
MIPOCTEHILINE
MPEICTaBUTENM aJTKAHOB

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485
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AJIKEHBI; COCTaB U

6 . https://resh.edu.ru/subject/lesson/5412/start/212563/
CTpPOEHHE, CBOMCTBA
OTHWIIEH ¥ IPONUIIEH — https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

7 MIpOCTEMNIINE 6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-
MPEJICTABUTENMN AJTKEHOB 6892975
[IpakTnueckas pabora -

Ne 1. «Iomvachme https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

8 - e 6579439/alkeny-poluchenie-i-primenenie-6895074/re-
JTHJICHA H H3YHEHHE ero cd1c5edc-2729-4d29-9494-6b19feadff79
CBOMCTB»

Ankaguensl. byraguen-
1,3 n meTunOyranuen- https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

9 1,3. IToryuenue 6579439/alkadieny-6899278/re-561efbb6-c771-4121-
CHHTETHYCCKOTO 8dfd-abbbba4d6bf0
Kay4dyKa ¥ PE3UHBI
AJIKVHBI: COCTaB B
0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH PS/I. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
Anerunen — 6579439/alkiny-atcetilen-i-ego-gomologi-6892969
MPOCTEUIINIT
MPEACTaBUTEb ATKUHOB
Brraucnenus no https://infourok.ru/urok-himii-10-klassa-na-temu-

11 YpaBHEHUIO vychisleniya-po-uravneniyam-reakcij-protekayushih-v-
XUMUYECKON peakuuu rastvorah-5797339.html
ApeHbl: 6€H301 U

12 TOJIy0J1. TOKCUYHOCTh https://resh.edu.ru/subject/lesson/4775/start/150494/
apeHoB
r

13 CHETITECKAT CBASD https://resh.edu.ru/subject/lesson/4960/conspect/151373/

YTJIEBOJIOPOIOB,
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https://resh.edu.ru/subject/lesson/4960/conspect/151373/

MPUHAJICKALIMNX K
pa3IMYHBIM KJ1accam

14

[IpupoiHbIE NCTOYHUKHT
YTIE€BOAOPOJOB:
IIPUPOJIHBIN ra3 u
MOTTYTHBIE HEPTSIHBIE
ras3bl, He()Tb U
MPOLYKTHI €€
nepepadoTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

15

[TpupoHbIE NUCTOYHUKHT
YIJIEBOJIOPOJIOB:
MIPUPOJIHBIN a3 U
MONYyTHBIE He(TAHbIE
rasbl, HeTh U
MPOAYKTHI €€
nepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

16

KonTtponsHas padoTa no
pazuerny
«YTIEBOIOPOIBI»

https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/klassifikatciia-
uglevodov-6828518

17

[IpenenvHbie
OJIHOATOMHBIC CITUPTHI:
METAHOJI ¥ 3TAHOJL.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/4769/start/150550/

18

MuoroaromMHbIE
CIIUPTHI: STUJICHTJIUKOJIb
U TIULEPUH

https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/mnogoatomnye-spirty-etilenglikol-glitcerin-
6582929

19

@deHo: cTpoeHue
MOJIEKYJbI, PU3NYECKUE
U XMMHYECKHUE

https://resh.edu.ru/subject/lesson/5727/start/150577/
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CBOMCTBA, IPUMEHEHHUE

Anbaeruasr:

20 dopmanpaerua u https://resh.edu.ru/subject/lesson/4776/start/150604/
areraabIerua. AeToH
OIHOOCHOBHEIE - .
. https://www.yaklass.ru/p/himija/10-klass/aldeqgidy-

21 p 5 ) ketony-karbonovye-Kkisloty-6780279/karbonovye-
KapOOHOBRIC KHCIIOTEI: kisloty-karboksilnaia-gruppa-6795067
MypaBbHHAs U YKCYCHas
TpakTHyeckas paGoTa https://www.vaklass.r_u/p/himi ia/lO-kIass_/aIdeqidv-

o ketony-karbonovye-kisloty-6780279/svoistva-
Ne 2. «CBoiicTBa .. ;

22 . poluchenie-i-primenenie-nasyshchennykh-
pacTBopa yKcycHon odnoosnovnykh-karbonovy -6777549/re-46¢clb74c-
KHCIOTB» 626d-4f31-9f92-7942f7def6ca
CreapuHoBas 1
OJICMHOBAs KUCJIOTHI, . . .

https://foxford.ru/wiki/himiya/himicheskie-svoystva-

23 KaK TPeICTaBUTEIIN .

karbonovyh-kislot
BBICIITUX KapOOHOBBIX
KHACJIOT
Mprpuia kak coyu
0

24 BRICHIHX KapDOHOBBIX https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCJIOT, MX MOIOIIIEE
IIEUCTBUE
CrnoxHbIe 3(DUPBI KaKk
MPOU3BOJIHBIE https://www.yaklass.ru/p/himija/10-klass/slozhnye-

25 KapOOHOBBIX KHCIIOT. efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-
IM'maponns cnoxHbIX efirov-6813179
3¢upoB
XK : .

26 HPBIL: THAPOITHS, https://resh.edu.ru/subject/lesson/5952/start/150631/

IIPUMCHCHUC,



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-6795067
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549/re-46c1b74c-626d-4f31-9f92-7942f7def6ca
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549/re-46c1b74c-626d-4f31-9f92-7942f7def6ca
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549/re-46c1b74c-626d-4f31-9f92-7942f7def6ca
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549/re-46c1b74c-626d-4f31-9f92-7942f7def6ca
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoosnovnykh-karbonovy_-6777549/re-46c1b74c-626d-4f31-9f92-7942f7def6ca
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://foxford.ru/wiki/himiya/himicheskie-svoystva-karbonovyh-kislot
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
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Ouosornyeckas poib
KHPOB

27

VrieBoasl: coCTaB,
KJIacCU(UKAITHUS.
Baxwueitmmne
MPEACTABUTEIH:
TJIF0K03a, PPyKTO3a,
caxaposa

https://resh.edu.ru/subject/lesson/6150/start/150687/

28

Kpaxman u nemrnonosa
KaK IMPUPOIHBIE
MOJIUMEPHI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

KonTponsHas pabora no
pasznmeny
«Kucnopoacoaepxartine
OpraHUYEeCKHe
COEIMHEHUS

https://www.yaklass.ru/p/himija/10-klass

30

AMMWHEBI: METHJIAMHH U
AHUJINH

https://www.yaklass.ru/p/himija/10-

klass/azotsoderzhashchie-soedineniia-6852270/aminy-

proizvodnye-ammiaka-nasyshchennye-aminy-6585751

31

AMMHOKHCIIOTHI KaK
amdoTtepHbIe
OpraHMYECKUE
COEMHEHMS, UX
OHOJIOTHYECKOE
3Hauyenue. [lenTuast

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benku xak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

https://resh.edu.ru/subject/lesson/6296/start/212589/

33

OCHOBHBIE TOHATUA

https://www.vyaklass.ru/p/himija/10-
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https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI

klass/vysokomolekuliarnye-soedineniia-vms-

6880782/0snovnye-poniatiia-vms-reaktcii-

polimerizatcii-i-polikondensatcii-6880783

OCHOBHBIE METOIBI
CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX
COCOUHCHUH.
[ImacTmaccel, Kaydyku,

BOJIOKHa

https://resh.edu.ru/subject/lesson/6095/start/150823/

https://resh.edu.ru/subject/lesson/6152/start/150850/

https://resh.edu.ru/subject/lesson/4777/start/170536/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

34 2

IHOYPOYHOE IIVTAHUPOBAHUE

11 KIJACC

Ne

/i Tema ypoka

Koaun4gecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThbI

DeKTPOHHBbIEe HU(POBbIE 00pa3oBaTeIbHbIE PECYPChI

XUMHAYECKUH 3JIEMEHT.
1 AToM. DiIeKTpoHHAas
KOH(uUryparus aToMoB

https://resh.edu.ru/subject/lesson/6479/start/150989/

[Tepuoaudeckuii 3aKOH U
[Tepuoauueckas cucrtema
XUMHYECKUX AJIICMEHTOB
J. . MenaeneeBa, ux
CBS3b C COBPEMEHHON
TEOpHUE CTPOEHUSI aTOMOB

https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
i-zakony-khimii-6931691/periodicheskii-zakon-i-
periodicheskaia-sistema-khimicheskikh-elementov- -6948490

3 3aKOHOMEPHOCTH

https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-
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https://resh.edu.ru/subject/lesson/4777/start/170536/
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324

M3MEHEHMS CBOMCTB
XUMHYECKUX DJIEMCHTOB U
UX COCIMHEHHUH 110
rpynmnaM U mepuoiaM.
3HaueHue
MEPUOIUYECKOTO 3aKOHA U
CHCTEMBI XUMUYECKHUX
anemenTtoB /I.1.
MeneneeBa B pa3BUTUH
HayKu

i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-
elementov-i-ikh-soedinenii-po-perioda -6957324

CrpoeHue BeliecTna.
XuMudeckas CBSI3b, €€
BHU/IBI, MEXaHU3MBbI
00pa3zoBaHusT KOBAJCHTHOM
cBs3u. BonopoaHas cBs3b

https://www.vyaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-
i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-
vzaimodeistvie-vodorodnaia-sviaz-6926174

BanenTHOCTS.
DIIEKTPOOTPUIIATETLHOCTb.
CTeneHb OKHUCIICHUS.
BemectBa MoJiekyasspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHS

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

[TonsiTue o AUCHEPCHBIX
cucremax. McTuHHbIe U
KOJUJIOUJTHBIE PACTBOPBI.
MaccoBas 107151 BelllecTBa
B pacTBOpe

https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
7109506/dispersnye-sistemy-smesi-6980590

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHHYECKUX

https://foxford.ru/wiki/himiya/geneticheskie-ryady-
himicheskih-soedineniy



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/mezhmolekuliarnoe-vzaimodeistvie-vodorodnaia-sviaz-6926174
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
https://foxford.ru/wiki/himiya/geneticheskie-ryady-himicheskih-soedineniy
https://foxford.ru/wiki/himiya/geneticheskie-ryady-himicheskih-soedineniy

COCOUHEHU.
I'eneTnyeckas cBA3b
HEOPraHWYECKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukarus
XUMHUYECKUX PEAKIINH B
HEOpPraHW4YeCKOu U
OPraHU4eCKO XUMHUH.
3aKoH COXpaHEHHUS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
TIpEBpaICHUs YHEPTUU
MIPU XUMUYIECKUX
peaKImsIX

https://resh.edu.ru/subject/lesson/4938/start/151107

CKOpOCTh peaKIuu.
OOGpaTtumbie peakIu.
XUMHUYECKOE PaBHOBECHE

10

[IpakTrueckas padota Ne
1. «BnusiHre pa3auyHbIX
(hakTOpOB Ha CKOPOCTh
XUMHUYECKON peaKinm»

https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-
faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-
1418615.html

11

DJEKTPOIUTHYECKAS
nuccormanus. [lonsitue o
BOJIOPOJIHOM IOKa3aTelie
(pH) pactBopa. Peakunu
HMOHHOTO 0OMEHa.
I'unponus opraHMYecKux u
HEOPraHMYECKUX BEIEeCTB

https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767

12

OKHCIIUTEILHO-

https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-



https://resh.edu.ru/subject/lesson/4938/start/151107
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html

BOCCTAHOBUTEIbHBIE
peakiuu. [lonstue 06
AJIEKTPOJIN3E PACILIIABOB U
pacTBOPOB COJIEH

faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-
1418615.html

13

KonTtponsHas pabora o
pazaeny «TeopeTtnueckue
OCHOBBI XUMHUIN)»

https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767

14

MeTamisl, UX MOJ0KCHHUE
B I[lepnoanueckon
CUCTEME XUMHUYECKHX
anemenTtoB /1. W.
Menneneea u
0COOEHHOCTH CTPOCHHUS
aromoB. O01He
(bu3mvecKue CBOMCTBA
METaJlJIOB

https://infourok.ru/kontrolnaya rabota po himii 11 klass-
311893.htm

15

CrutaBsl METAJLIOB.
DIIEKTPOXUMUYECKUI P
HaNpsHKEHUN METaIlJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

16

XuMudeckre cBolicTBa
Ba)KHEHIIINX METAJIJIOB
(HATpHA, KAJIMHA, KAJIBIIHA,
MarHui, aJJlOMAHHUN) U UX
COEUHEHNN

17

XUMHAYECKHE CBOMCTBA
Xpoma, MEJM U UX
COEIMHEHUN

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

18

XMUMHYECKHE CBOUCTBA
IIUHKA, JKeJie3a U UX

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



https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html
https://infourok.ru/prakticheskaya-rabota-vliyanie-razlichnih-faktorov-na-skorost-himicheskoy-reakcii-himiya-klass-1418615.html
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://infourok.ru/kontrolnaya_rabota_po_himii_11_klass-311893.htm
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/

COEIMHEHUIN

19

[IpakTuyeckas padora Ne
2. "Pemenne
AKCIIEPUMEHTATBLHBIX
3a/1a4 110 TeME
«MeTtais»"

https://nsportal.ru/shkola/khimiya/library/2020/08/09/otkrytyy-
urok-na-temu-prakticheskaya-rabota-no3-reshenie

20

Hemerannsl, ux
MIOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMUYECKHAX JIEMEHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

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

21

®dusnuecKue CBOMCTBA
HEMETAJUI0B. AJUIOTPOTIUS
HEMETAJIJIOB (Ha MpuMepe
KHCIIOPO/1a, CEPBI,
dbocdopa u yrieponaa)

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

22

XUMHUYECKHE CBOUCTBA
rajoreHOB, CEPhI U UX
COEeqUHEHNN

https://foxford.ru/wiki/himiya/allotropiya

23

XUMUYECKUE CBOMCTBA
aszora, hocodpa u ux
COEqUHEHNN

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

nemetallov-7269055/nemetally-viia-gruppy-7265030

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

nemetallov-7269055/nemetally-via-gruppy-7265029

24

XMUMHYECKHE CBOUCTBA
YIJIEpOJa, KPEMHUS U UX
COeIUHEHUU

25

[IpuMeHeHre BaKHENIINX

https://resh.edu.ru/subject/lesson/5939/conspect/151319/



https://nsportal.ru/shkola/khimiya/library/2020/08/09/otkrytyy-urok-na-temu-prakticheskaya-rabota-no3-reshenie
https://nsportal.ru/shkola/khimiya/library/2020/08/09/otkrytyy-urok-na-temu-prakticheskaya-rabota-no3-reshenie
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://foxford.ru/wiki/himiya/allotropiya
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029
https://resh.edu.ru/subject/lesson/5939/conspect/151319/

HEMCTAJIJIOB U UX
COEIMHEHUIN

O0o00611eHNE U
CHCTEMAaTH3aINs 3HAHUH
no teMe «HemeTamisy.
Breraucnenus mo

https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-

26 obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-
ypaBHteI/ISIM XUMHNYCCKHUX 6046379.htm|
peakmuu u -
T epMOXI/IMI/IquKI/Ie
pacdETel
[IpakTnueckas padora Ne
3. «Pemenne ) . )
97 i ——— https://infourok.ru/prakticheskaya-rabota-reshenie-
p eksperimentalnih-zadach-po-teme-nemetalli-689491.html
3a1a4 110 TEME
"HemeTanansl"»
KonTtponsHas padoTa no ) o i
28 Tenant «MeTamisny i https://infourok.ru/test-po-himii-11-klass-na-temu-metally-i-
nemetally-4116372.html
«Hemertame»
Heopranuueckue u
29 OPraHU4YeCKUE KHUCIOTHI. https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-
Heopranuueckue u i-organicheskie/article
OpraHUYECKHUE OCHOBAHUS
AMmdoTtepHbIe
HEOPraHUYECKHE U
OpraHu4ecKue e - L
ttps://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-
30 COEQUHEHUS.

I'eneTnyeckas CBA3b
HCOPraHN4YCCKUX U
OpraHU4YC€CKUX BCUICCTB

neorganicheskih-veschestv



https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://infourok.ru/konspekt-uroka-po-himii-11-klass-tema-obobshenie-i-sistematizaciya-znanij-po-teme-nemetally-6046379.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-nemetalli-689491.html
https://infourok.ru/prakticheskaya-rabota-reshenie-eksperimentalnih-zadach-po-teme-nemetalli-689491.html
https://infourok.ru/test-po-himii-11-klass-na-temu-metally-i-nemetally-4116372.html
https://infourok.ru/test-po-himii-11-klass-na-temu-metally-i-nemetally-4116372.html
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie/article

31

Ponn xumun B
o0ecrieueHUH
JKOJIOTHYCCKOH,
SHEPreTUYECKON U
MHIIEBOM OE30IMaCHOCTH,
Pa3BUTHH MEUIIHBI

https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-
veshchestv-materialov-i-khimicheskikh-reaktcii-232922

32

[IpencraBnenus: 06 o0OmUX
Hay4HBIX MPUHIIAIIAX
MIPOMBIIIIICHHOTO
MOJIYYCHHS] BAXKHEUIIINX
BEIECTB

https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-
veshchestv-materialov-i-khimicheskikh-reaktcii-232922

33

UYenosek B MUpE BELIECTB
U MaTepuasoB

https://www.vyaklass.ru/p/himija/9-klass/chelovek-v-mire-
veshchestv-materialov-i-khimicheskikh-reaktcii-232922

34

XuUMUS U 3JJ0pOBbE
yeJoBeKa

https://resh.edu.ru/subject/lesson/5452/conspect/150795/

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34
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https://resh.edu.ru/subject/lesson/5452/conspect/150795/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOANYECKHUE MATEPUAJIBI JIS1 YUUTEJIA
O.C.I'abpuensn, ['.I".JIsicoBa «Xumust Metoauyeckoe nocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111as1 XMMUS B TeCTaX, 3ajadax,
ynpaxuenusx. 11 kmace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTtponbHbie 1 IpoBepoUHbIe pabOTHI K yueOHUKY». — M.: JIpoda, 2021 T.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Breaenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Yacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemetos, N.I".OctpoymoBa «3agaun no XuMuu
crocoOwI ux pemeHus» - M.: «Jlpoday, 2021rog.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbl€ IJIaHbI [0 YUEOHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.HeBckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:



Oxk3ameHn, 2019r.
9. 9. O.C.I'abpuensan, N.I'.octpoymMOB «XUMHYECKHI SKCIEPUMEHT B 1Ko 11

kiace»; - M.: Ipoda. — 2019 rox.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiit ais yuurens «5 uny Ha ypok
XUMUH

http://him.1september.ru Enunas komnekuus [{OP: [IpeamerHas KoyeKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcriepuMeHThI: xumusi. Komnekmus Poccuiickoro o01ieo06pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anrk6epoBoii

http://www alhimik.ru Bcepoccuiickast oumiIzaa MKOJbHUKOB 0 XUMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: 3JICKTPOHHBIA YUCOHHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JIEKTPOHHBIH YICOHUK
http://www hemi.nsu.ru OTKpbITBIA KOIEHK: XAMUS
http://www.chemistry.ru luctaniimonsasi oJuMIiaza mo XUMHUU:

TEJIEKOMMYHHKAIIMOHHBIA 00pa30BaTeIbHbINA MPOEKT



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IS YYEHUKA

* Xumus, 11 xnace/ T'abpuensa O.C., OO11ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
O.C.I'abpuensn, ['.I".JIsicoBa «Xumust Metoandeckoe nmocooue — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHsI B TECTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kinacc:
KoHnTponbsHbie 1 mpoBepoyHbIe paObOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 xmacc:
Hacronpnas kaura quis yaurens». Hacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.T'abpuensn, I'.T".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
Hacronpnas kaura qis yaurens». Hacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OcTtpoyMoBa «3agauu o XUMHUU U

criocoObl ux petenus» - M.: «JIpodar, 2021rox.



7. B.I'. lenucoBa «Xumus 11 kinacc noypouHble MIIaHbl IO Y4€OHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018roxa.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumun 11 xmacey, - M.:
Ok3ameH, 2019r.

9.9. O.C.I'abpuensn, U.I'.ocTtpoyMoB «XUMUYECKUM IKCTIEPUMEHT B 11iKosie 11

kiace»; - M.: Ipoda. — 2019 roa.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru T"'azeta «Xumus» u caiit 11 yuuresst «5 uay Ha ypok
XAMUN»

http://him.1september.ru Enunas komnexuus L{OP: [IpeamerHas KoyeKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
sKcrepuMeHThl: xumus. Kosekius Poccuiickoro o61eo0pa3oBaTebHOIO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnrkbepoBoit

http://www alhimik.ru Bcepoccuiickast oumiIzaa MKOJbHUKOB 10 XHMHH
http://chem.rusolymp.ru Oprannueckas XUMHUSL: 2JICKTPOHHBIA YUCOHHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpBITEIA KOJUTEK: XUMHUS
http://www.chemistry.ru luctaniimonsast oJuMIiaza mo XUMHUU:
TEJIEKOMMYHHUKAITMOHHBIM 00pa30BaTEeIbHBINA TPOCKT
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