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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 00pa30BaTEIbHOM MPOTrpaMMbl CPEAHEr0 OOIIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peald3yOUIMX OCHOBHbIE OOpa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K OINPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yJbTaTOB OOy4YeHHS W TPEOOBAHHM K YpPOBHIO MOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peammsyercss Xxumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUalIbHOM XHU3HU OOIIECTBA, a TaKXkKe C Yy4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTepUATBHOW KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MacHOCTH U OXPaHbI 3/I0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HEOpraHuveckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCErO MHOT0oOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJla K U3y4eHHIO Yy4eOHOro Marepuana © oO0yclOBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXHMMHUYECKHMX U BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAILHBIC
MPE/ICTABICHUS 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 HM3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMUYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUH, a TAKXKE O XMMUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpbIBAIOT €€ pPOJIb B IIO3HABATEIBHOW M IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATH WH(OpMaLUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y 0O0YyYaIOUIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMAHHUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OSKCIIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCIHMTAHUS, Pa3BUTUS M COLMATM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATENBHOCTU: pEIHIeHUs NpodsieM, MOHCKa, aHauu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMPECICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (opMUpOBaHHE CHUCTEMbl XMMHYECKUX 3HAHUW KaKk  BakHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXAaT KIIOYEBbIE TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (GopMHpOBaHUE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XHUMHYECKUX peakUuuid, HEOOXOIUMBIX I MPUOOpEeTeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUUYECKOIO0 DJKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpenHero oduiero odopazoBanus. Ceronns B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh cClocobamu |
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamus oO0y4arolUuXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis1 PAa3JIUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa ACATENBHOCTH, KOTOpas 3aHUMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaOIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYalmuxcs YOeKIEHHOCTH B T'YMAaHUCTUYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 37I0POBBIO, a TakKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW oOnactu «EcTtecTBeHHO-Hay4HBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYEHUsI XUMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) U TpUBUAJIbHBIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
POCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHUYECKHE CBOMICTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMyu TUAPUPOBAHMS, TaJOTCHHUPOBAHUS, TUIApaTalyd, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, QpU3NYECKHe U XUMUYECKHUE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp», MOIEIMPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOJaMHU, TOpPEHHE), NpUMEHEHHE. BOIOpOOHBIE CBSA3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMi, KaueCTBEHHAas pEaklus Ha MHOTOAaTOMHbIE cnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanplaerui, aneTadbderul:  CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (hU3MUECKHe U XMMHUYECKHE CBOICTBa (CBOMCTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘uwaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemrronos3a kak npupoassie nojauMepbsl. CTpoEHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHne, HaOJI0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB PEAKIUN ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M MX IPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xkyacce OCYHIECTBISIETCS 4E€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalusi, NEPUOANYHOCTb, HAOIIOECHHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaTbl, MaTepUaIbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYCCKHE YPOBHHU, MOAYPOBHH. ATOMHBIEC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NMepUOANYECKOr0 3aKoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX BEHIECTB MO TpyNmaM U MepuojaM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). Bogopoanas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAILUINYECKON PELIETKHU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX pakTtopoB. OOpaTuMble
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OTHCaHue AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3iioKeHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (aKTOPOB HA CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XHMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPUM, Kalluid, KaJbLIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHHe KOJIJIEKIMU «MeTauibl U CIIaBbl», 0Opas3IlOB HEMETANJIOB, pEIIeHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B oOecrieueHUH HKOJOTHYECKON, IHEPTreTUYECKON U MHUIIEBOMN
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BELIECTB M MaTEpPUAJIOB: BaXXHEUILINE CTPOUTEIIBHBIE
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MACHOTO WCIIOJIB30BAHUS TPEMapaTOB OBITOBON XUMUHU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHATHN, SBISIOIIUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3M, SKocucTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM ¥ TpeAMETHhIM). HaydHOo-MeTonUueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOCHHMS MpenMeTra «XUMHUsS» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUMN JIMUYHOCTH HAa OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XHUMHUUYECKOr0 00pa30oBaHus;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLIUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxkaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1ay, BBIOIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY U HAyYHOMY HaCJEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSITHHOTO TPYJla YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIlMH, CBA3aHHbIE C XUMUUECCKUMU SBJIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUNA 3THX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUNA U HEMPHUATUS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4yacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUIN U MPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIHOCOOHOCTM W YMEHHMS AaKTUBHO TMPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUHU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOW  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIEYCHUH YCIOBUN
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaJdu3a U OOBSCHEHUs SBJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XWMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, H&y‘lHBIfI q)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKIIMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yIabTaThl OTPAXaroT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BATh MPU OCBOCHWH 3HAHWM MPHUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — MPU PEIICHUU Y4eOHBIX IO3HABAaTEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BATh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHMPOBAHHMS M IMPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAHHON padboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYNBOCTH;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKONH paboThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OByajeHNe YHUBEPCATBHBIMHU PEeryJasSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YEeOHBIX M UCCIIENOBaTEIbCKUX 3ajad, BbIOUpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XUMHUSA»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pElICHUS MPAKTUYECKUX 3a7a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, XUMHUYECKASI
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
paguKall, U30Mepusi, ©30MEPhl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTJIE€BOIOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHUHU;, MHUPOBO33PEHUYCCKUE 3HAHUA,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSATEIILHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJICKHOCTh HU3YyUYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematndeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KHUCIIOTa, CT€ApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytiepoBa 11t 00bsICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

chOpMUPOBAaHHOCTh  YMEHHMHM  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, STWJIEH, MPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsi KUCJI0Ta), UJUTFOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MIPUMEHEHUE MPOAYKTOB MepEepadOTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIIECTB WJIM MPOJAYKTOB PEaKIUN);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHE 3HAHUS IS MPUHATUS pElIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUAMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAICHUs OPTaHUYECKUX BEIIECTB IPU HAIrPEBAHUHU, ITOJTYyUYCHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEILIECTB, Je€HATypalus OEJIKOB IpPU HarpeBaHUU, IBETHHIE PEaKIHU OEJIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peaknuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  coOJoAaTh  MpaBUiia  DKOJIOTHYECKU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, moscHsAT, Ha mpuMepax crocoObl
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W CIa0OBUIALIIMX OOYyYaroUIUXCs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMUPOBAHHOCTh  TIPEACTABICHUM: O XUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, AJIEKTPOOTPUILIATEILHOCTh, CTECIEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIh, XUMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIbHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHYECKYIO) CHMBOJIUKY JUJIS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOIO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb 3JEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMMYECKUX JJIEMEHTOB U UX COCIUHECHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KIIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM NpPHU3HAKAM (YMCIIy M COCTaBy pEarupyrouluxX BEIIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUU UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacCKpPhIBaTh CYNIHOCTh  OKHCIHUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUYCCKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaKke CPOPMUPOBAHHOCTH TMPEIACTABICHUN 00 OOMMX HAYYHBIX TPUHIIMIIAX U
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO0 M3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOJATh MPaBUIIa MOJI30BAHUS XUMHUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3IoKEHUE MEePOKCHAA BOAOPOAA B MPHUCYTCTBUM KaTalH3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTHOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTATBHBIX 3a/1ad IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX pEaknuii U (OPMYIHPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOAaTh  TMpaBUiia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenst [IJIK, mosicHITP Ha mOpuMepax CrocoObl YMEHBIICHHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUIA;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHHMS OPraHUYECKUX COCAMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 6 1
' AJKaJUEHbI, AIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3 1
' ux nepepaboTka
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue opranndeckue coeJuHeHust
3.1 Cnuptel. ®enon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
' CnosxHbie 3GUpbI
3.3 VraeBoanl 3 1




Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Hroro mo paznmeny 3
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasbnbie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
Crpoenue atoMoB. Ileproanueckuii 3akoH
11 n [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmsi 1 1
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3HBb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoJaunyecTBO 4acoB

KonTpoabHbie
Bcero
padoThI

IIpakTueckue
padoThbI

Hara
H3yUeHusl

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

Bxoxgnas
KOHTpPOJIbHas padora.

04.09

https://yandex.ru/video/preview/7780869717739945990

[Ipenmer oprannueckoi
XUMUH, €
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpPraHUYEeCKHUX
coequHeHui A. M.
bytneposa, e€
OCHOBHBI€ ITOJIOKEHUS

11.09.

https://dzen.ru/video/watch/6274b7b41a923165e6da91c4"

[IpencraBnenue o
Kiaccudukanuu
OpPraHMYECKUX BEIIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TPUBHUAJIbHbIC HA3BAHUS
OpPraHMYECKUX BEIEeCTB

18.09

https://yandex.ru/video/preview/7616738891530300341

AJKaHBI: COCTaB U
CTPOCHHUC,
TOMOJIOTHYECKHUI paa

25.09

https://dzen.ru/video/watch/5eb6b2500eb0647a485a8c20"

Meran u 3TaH —

02.10

https://uchitel.pro/npeaenbHble-yrneson0poabi-



https://yandex.ru/video/preview/7780869717739945990
https://dzen.ru/video/watch/6274b7b41a923165e6da91c4?f=d2d
https://yandex.ru/video/preview/7616738891530300341
https://dzen.ru/video/watch/5eb6b2500eb0647a485a8c20?f=d2d
https://uchitel.pro/предельные-углеводороды-алканы/?ysclid=m0jervyzfg797593759

MIPOCTEMNIINE
NIPEACTABUTENM AIIKAHOB

ankaHbl/?ysclid=mO0jervyzfg797593759

AKEeHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

09.10

https://yandex.ru/video/preview/10662644669353205121

OTUJEH U NPOMUIEH —
MIpOCTENIINE
MIPE/ICTaBUTENH AJIKEHOB

16.10

https://yandex.ru/video/preview/7131247787703199366
https://yandex.ru/video/preview/3458605047950251979

[IpakTnueckas pabora
Neo 1. «ITonyuenue
STHJIEHA U U3yUYEHHE €T0
CBOWCTB»

23.10

https://www.youtube.com/watch?v=EONnPum7XZQ

Ankaauensl. byragueHn-
1,3 u MmeTunOyTagueH-
1,3. Ilonyyenue
CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

06.11

https://yandex.ru/video/preview/12749916135083225424

10

AJKUHBI: COCTaB U
O0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUHN PSII.
Aneruies —
MPOCTEUILINI
MIpPE/ICTaBUTENb aJTIKHHOB

13.11

https://yandex.ru/video/preview/15145753924252691740

11

Brraucnennsa no
YPAaBHEHUIO
XUMHUUYECKOHN peakiuu

20.11

https://ya.ru/video/preview/16488696586484595653

12

ApeHbl: 6eH301 U
TOJIyoJ. TOKCHYHOCTh

27.11

https://yandex.ru/video/preview/15560781457818152103



https://uchitel.pro/предельные-углеводороды-алканы/?ysclid=m0jervyzfg797593759
https://yandex.ru/video/preview/10662644669353205121
https://yandex.ru/video/preview/7131247787703199366
https://yandex.ru/video/preview/3458605047950251979
https://www.youtube.com/watch?v=EONnPum7XZQ
https://yandex.ru/video/preview/12749916135083225424
https://yandex.ru/video/preview/15145753924252691740
https://ya.ru/video/preview/16488696586484595653
https://yandex.ru/video/preview/15560781457818152103

apeHOB

I'eneTnueckas cBsI3b

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

13 YIIIEBOIOPOIOB, 04.12 6579439/predelnye-nepredelnye-i-aromaticheskie-
MPUHAJIEe)KALUX K ' uglevodorody-6892051/re-8a023294-485¢c-4714-a%ec-
pa3MyHbIM KiaccaM cd70537cbad5?ysclid=m0Ojeo7ucmf935941712
[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOJIOB:

MPUPOIHBIN Ta3 U https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

14 MOMyTHBIE HE(PTSIHBIE 11.12 6579439/uglevodorody-v-prirode-6917422/re-e157e2d4
rassl, HeTb 1 44ea-b764-d1aa2fcl4afe?ysclid=m0je42ulac756352466
NPOIYKTHI €€
nepepadboTku
[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOIOB: o

. https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
NIPUPOIHBIN Ta3 U _
6579439/uglevodorody-v-prirode-6917422/re-959b9993

15 MOITyTHBIC He(PTSIHBIC 18.12 _

4ab4-8bd2-5bfbe05ef585?previousitemld=e157e2d4-3fe
rasbl, HeTh U .
. 44ea-b764-dlaa2fcl4afe&fromDirection=next
MIPOIYKTHI €€
nepepaboTku
KounTponsnas pabora no

16 pasueny: 25.12
«YTI1€BO10POABD)

IIpenensHbIe

17 OJIHOATOMHBIE CITHPTHI: 15.01.2025 http://fcior.edu.ru/card/713/him icheskie-svoystva-
METaHOJI U 3TaHOJ. e odnoatomnyh-spirtov-uglublennyy-uroven-slozhnost
Bopoponnas cBs3b

18 MHoroaToMHbIe 5701 http:/fcior.edu.ru/card/9855/str oenie-fizicheskie-i-

CIIMPTHI: OTUJICHTJIUKOJIb

himicheskie-svoystva-mnogoatomnyh-spirtov-ih-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=m0jeo7ucmf935941712
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=m0jeo7ucmf935941712
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=m0jeo7ucmf935941712
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5?ysclid=m0jeo7ucmf935941712
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe?ysclid=m0je42ulac756352466
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe?ysclid=m0je42ulac756352466
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe?ysclid=m0je42ulac756352466
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-959b9993-b6dc-4ab4-8bd2-5bfbe05ef585?previousItemId=e157e2d4-3feb-44ea-b764-d1aa2fc14afe&fromDirection=next
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-959b9993-b6dc-4ab4-8bd2-5bfbe05ef585?previousItemId=e157e2d4-3feb-44ea-b764-d1aa2fc14afe&fromDirection=next
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-959b9993-b6dc-4ab4-8bd2-5bfbe05ef585?previousItemId=e157e2d4-3feb-44ea-b764-d1aa2fc14afe&fromDirection=next
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-959b9993-b6dc-4ab4-8bd2-5bfbe05ef585?previousItemId=e157e2d4-3feb-44ea-b764-d1aa2fc14afe&fromDirection=next
http://fcior.edu.ru/card/713/him
http://fcior.edu.ru/card/9855/str

U I'IMUCpUH

poluchenie-uglublennyy-uroven-sl.html

@DEHOJI: CTPOEHHUE
MOJIEKYJIbI, (PHU3UIECKUE

https://uchitel.pro/deHon-cTpoeHue-cBocTBa-

19 29.01 : o
U XUMHUYECCKUEC npumeHenne/?ysclid=m0je6ij8j0827450312
CBOMCTBA, IPUMEHEHNE
AbAETUabL: http://fcior.edu.ru/card/12709/st roenie-nomenklatura-i-
20 bopmanbaerua u 05.02 svoystva-aldegidov-ih-poluchenie-i-primenenie-
areTanblIeruy. ATeTOH uglublennyy-uroven-slozhnosti.html
OIHOOCHOBHEBIE . e o
He . . http://fcior.edu.ru/card/14674/o0 sobennosti-fizicheskih-
i JIBHBI . ) . .
21 pel 12.02 himicheskih-svoystv-karbonovyh-kislot-ih-
KapOOHOBBIE KUCIIOTHI: i .
primenenie.html
MYpaBbUHAS U YKCYCHas
[IpakTnueckas pabora
Ne 2. «CBoiicTBa
22 . 19.02
pacTBOpa yKCyCHOM
KHCJIOTED
CreapuHoBas 1
0JIEMHOBAs KUCJIOTHI, )
https://uchitel.pro/cnoxHble-3bumpbi-
23 KaK IpeICTaBUTEIIN 26.02 ] -
*upbl/?ysclid=m0je960a39815739643
BBICIITHUX KapOOHOBBIX
KHCJIOT
Mpzita kak conn
BBICIINX KapOOHOBBIX
24 P 05.03 https://resh.edu.ru/subject/lesson/5952/main/150635/
KHCJIOT, KX MOIOIIIES
JICUCTBUE
CrnoxHble 3(hupbl Kak
25 MIPOU3BOIHBIE 12.03 https://uchitel.pro/cnoxkHble-3bunpbl-Kunpbl/

Kap6OHOBLIX KHUCJIOT.



https://uchitel.pro/фенол-строение-свойства-применение/?ysclid=m0je6jj8j0827450312
https://uchitel.pro/фенол-строение-свойства-применение/?ysclid=m0je6jj8j0827450312
http://fcior.edu.ru/card/12709/st
http://fcior.edu.ru/card/14674/o
https://uchitel.pro/сложные-эфиры-жиры/?ysclid=m0je960a39815739643
https://uchitel.pro/сложные-эфиры-жиры/?ysclid=m0je960a39815739643
https://resh.edu.ru/subject/lesson/5952/main/150635/
https://uchitel.pro/сложные-эфиры-жиры/

I'maponus cinoKHbIX
3¢upoB

26

Kupsr: runpoinns,
IIPUMEHEHHUE,
Ouosornyeckas poib
YKUPOB

19.03

http:/fcior.edu.ru/card/5247/slo zhnye-efiry-i-zhiry-
svoystva-zhirov.html

27

VYrneBoasl: cocTas,
KJaccuukanus.
Baxwueitmmne
MPEACTaBUTEIH:
TJTF0K03a, PpyKTO3a,
caxaposa

02.04

http://fcior.edu.ru/card/1689/ob shee-predstavlenie-ob-
uglevodah-mono-di-i-polisaharidy-uglublennyy-urov
slozhnosti.html

28

Kpaxman n nemronosa
KaK IIPUPOIHBIE
TOJINMEPBI

09.04

https://www.youtube.com/watch?v=1Tx4jAXP9r0

29

KonTtponsHas padoTa no
pazzuerny
«Kucnopoaconepxariie
OpraHuvecKue
COCIIMHEHUS

16.04

30

AMWHBI: METHJIAMHH U
AHUJINH

23.04

https://uchitel.pro/amunbi/?ysclid=m0jeglgo4t61175980

31

AMMHOKHCIIOTHI KaK
amdoTtepHbIe
OpraHnyecKue
COEIMHEHUS, NX
OuoJorNYecKoe
3HaueHue. [lentuapt

30.04

https://uchitel.pro/ammMHOKMCNOTbI-
6enkn/?ysclid=m0jehg7wo0457712807



http://fcior.edu.ru/card/5247/slo
http://fcior.edu.ru/card/1689/ob
https://www.youtube.com/watch?v=1Tx4jAXP9r0
https://uchitel.pro/амины/?ysclid=m0jeglgo4t611759808
https://uchitel.pro/аминокислоты-белки/?ysclid=m0jehg7wo457712807
https://uchitel.pro/аминокислоты-белки/?ysclid=m0jehg7wo457712807

benku xak npupoaHsie
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhas
BBICOKOMOJIEKYJISIPHBIE . - . . . .
soedineniia-6852270/stroenie-svoistva-i-znachenie-belko

32 COEIUHEHUS 1 07.05

6858170/re-02339aef-2567-4922-a48e-

4cc096c08031?ysclid=mO0jejwtjlw191419929

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

klass/vysokomolekuliarnye-soedineniia-vms-
XUMHH

33 1 14.05 6880782/0snovnye-poniatiia-vms-reaktcii-polimerizatcii-

BBICOKOMOJIEKYIISIPHBIX . N
. polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-
COCIMHECHUN . .
3e7fd91fddaa?ysclid=m0jel0sc9q741694274
OCHOBHbBIE METOIBI https://www.yaklass.ru/p/himija/10-
CHUHTE3Aa klass/vysokomolekuliarnye-soedineniia-vms-

34 BBICOKOMOJIEKYIISIPHBIX 1 21.05 6880782/0snovnye-poniatiia-vms-reaktcii-polimerizatcii-
COCIMHEHNH. ' polikondensatcii-6880783/re-4473beel-5c40-4935-80e8-
[InacTmaccel, Kaydyku, 4621f78b54b8?previousitemld=1d84fcc3-1ac8-4e22-86f
BOJIOKHa 3aead7aff96c&fromDirection=back

OBILIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-02339aef-2567-4922-a48e-4cc096c08031?ysclid=m0jejwtjlw191419929
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-02339aef-2567-4922-a48e-4cc096c08031?ysclid=m0jejwtjlw191419929
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-02339aef-2567-4922-a48e-4cc096c08031?ysclid=m0jejwtjlw191419929
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170/re-02339aef-2567-4922-a48e-4cc096c08031?ysclid=m0jejwtjlw191419929
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa?ysclid=m0jel0sc9q741694274
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa?ysclid=m0jel0sc9q741694274
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa?ysclid=m0jel0sc9q741694274
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa?ysclid=m0jel0sc9q741694274
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa?ysclid=m0jel0sc9q741694274
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-4473bee1-5c40-4935-80e8-4621f78b54b8?previousItemId=1d84fcc3-1ac8-4e22-86f4-3aea47aff96c&fromDirection=back

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTueckue
padoThbI

Jara
HU3yUYeHHs

JJleKTPpOHHBbIE HU(PPOBBbIE 00pPa3oBaTe/ILHbIE Pe

XUMUYECKUI PJIEMEHT.
AToOM. DieKTpOoHHAas
KOH(uUrypanus aToMoB.
[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, ux
CBSI3b C COBPEMEHHOMN
TEOpHUEN CTPOCHHS aTOMOB

04.09

https://www.youtube.com/watch?v=I1tk5UTI95rw&t=2

BxogHasi KOHTPOJIbHAS
paodora.

11.09

https://www.youtube.com/watch?v=FOS9dP085LM

3aKOHOMEPHOCTH
HW3MCHEHHS CBOMCTB
XHUMHYECKUX DJIEMEHTOB U
HUX COEIUHEHUN IO
TpyIIaM U MepUoiaM.
3HayeHHne
MEepUOINYECKOTO 3aKOHA U
CHCTEMBI XHUMHYCCKHUX
anemenToB /..
MeneneeBa B pa3BUTUU
HayKu

18.09

https://uchitel.pro/3akoHoMepPHOCTU-N3MEHEHNA-CBOV

2/?ysclid=m0jh5hfg81934166857

CrpoeHnue BemecTna.
XuMuueckas CBSI3b, e

25.09

https://studarium.ru/article/153?ysclid=m0jfe4zuu591



https://www.youtube.com/watch?v=Itk5UTI95rw&t=26s
https://www.youtube.com/watch?v=FOS9dP085LM
https://uchitel.pro/закономерности-изменения-свойств-эл-2/?ysclid=m0jh5hfq8l934166857
https://uchitel.pro/закономерности-изменения-свойств-эл-2/?ysclid=m0jh5hfq8l934166857
https://studarium.ru/article/153?ysclid=m0jfe4zuu5919724841

BHUBI; MCXaHU3MBbI
00pa3oBaHUs KOBAJIEHTHOU
cBs3u. BonopoaHas cBsizb

BanenTHoCTb.
DIEeKTPOOTPULIATEIIEHOCTb.
CreneHb OKUCIICHHS.
BemectBa MoieKynsspHOTO
Y HEMOJIEKYJIIPHOTO
CTPOCHHUS

02.10

https://uchitel.pro/cTpoeHune-sewecrs/

[Tonatne o gucnepcHBIX
cucremax. McTuHHEBIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 101 BelecTBa
B pacTBOpeE

09.10

https://www.yaklass.ru/p/himija/11-klass/khimiia-rast
7109506/dispersnye-sistemy-smesi-6980590/re-3c62f:
4ed9-a44e-358e4fddad22?ysclid=m0jgzre3if93846493

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COEIUHEHU.
I'eneTnueckas cBSI3b
HEOPraHMYECKHUX BEIIECTB,
pa3IMYHBIX KJIACCOB

16.10

https://www.youtube.com/watch?v=JSUh90JwqVE

Knaccuduxkanus
XHUMHYCCKHUX PEaKIIHi B
HEOPraHUYECKOH U
OpPraHMYECKON XUMUHU.
3aKOH COXpaHEHUS MaCCHI
BEIIECTB; 3aKOH
COXpaHEHUS U
MIpeBpaIEHUS SHEPTUU

23.10

https://www.youtube.com/watch?v=FGHpub7QHCo



https://uchitel.pro/строение-веществ/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-3c62fad2-94a7-4ed9-a44e-358e4fddad22?ysclid=m0jgzre3if93846493
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-3c62fad2-94a7-4ed9-a44e-358e4fddad22?ysclid=m0jgzre3if93846493
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-3c62fad2-94a7-4ed9-a44e-358e4fddad22?ysclid=m0jgzre3if93846493
https://www.youtube.com/watch?v=JSUh90JwqVE
https://www.youtube.com/watch?v=FGHpub7QHCo

IIpHU XUMHUYCCKUX
peakiusx

CKopocCTb peaxiuu.
OOpaTumble peaxkiuu.
XUMHYECKOE PAaBHOBECUE

06.11

https://uchitel.pro/o6paTMMOCTb-XMMUYECKMUX-PEAKLLN

10

DNEeKTPOTUTHIECKAs
nuccormarus. Ilonsarue o
BOJIOPOJTHOM ITOKa3arese
(pH) pactBopa. Peaknuu
HMOHHOTO OOMEHa.
I'maponn3 opraHnyecKux u
HEOPraHMYECKUX BEIIECTB

13.11

https://studarium.ru/article/159?ysclid=mOjfl5yi8I465!

11

[IpakTnueckas padora Ne
1. «BnusiHne pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEaAKIIUN»

20.11

12

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AJIEKTPOJIN3E PACIIABOB U
pacTBOPOB COJIeH

27.11

https://www.youtube.com/watch?v=sm08C621t2k
https://www.youtube.com/watch?v=F399VgsiaH4

13

KounTponsnas pabota o
pasneny «Teoperuueckue
OCHOBBI XUMUI

04.12

14

Meranibl, UX MOJOKEHUE
B Ilepnoanueckon
CUCTEME XUMHUYECKUX
anemeHTOB J[. 1.

11.12

https://www.yaklass.ru/p/himija/9-klass/khimiia-meta
163805/metally-15154/re-687935b4-cd8a-4f4a-9816-
f5b2d95c1bld

https://www.youtube.com/watch?v=NFf8CfUmGAM



https://uchitel.pro/обратимость-химических-реакций/
https://studarium.ru/article/159?ysclid=m0jfl5yi8l465528136
https://www.youtube.com/watch?v=sm08C621t2k
https://www.youtube.com/watch?v=F399VgsiaH4
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-687935b4-cd8a-4f4a-9816-f5b2d95c1b1d
https://www.youtube.com/watch?v=NFf8CfUmGAM

MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTomoB. O0uue
¢bu3nveckne CBOKWCTBA
METaJIOB

15

CruaBbl METAJIJIOB.
DNEeKTPOXUMUYECKUN PSIJT
HaIpsHKEHUHA METaJUIOB

18.12

https://www.youtube.com/watch?v=E1IQKhOo03TQ

16

XHWMHUYECKUE CBOMCTBA
BAKHEUIIINX METAJIOB
(HaTpui, Kanui, KaJabIHii,
MarHuii, aJroMUHUI) U UX
COeqUHEHNN

25.12

https://uchitel.pro/meTtannbi/?ysclid=mO0jfgfespp8288¢

https://www.youtube.com/watch?v=L00eBvZpNNk&t=

17

XUMHYECKHE CBOMCTBA
XpoMa, MeJI ¥ UX
COEeIUHEHNN

15.01.2025

https://chemege.ru/cu-zn-cr-fe/?ysclid=mOjfrlamme53

18

XUMHUYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COEeqUHEHNN

22.01

https://resh.edu.ru/subject/lesson/3534/conspect/15!

19

[IpakTrueckas padora Ne
2. "Pemenne
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 110 TeEME
«MeTamis»"

29.01

20

Hemertannsl, ux
MOJI0KEHHUE B

05.02

https://www.yaklass.ru/p/himija/9-klass/khimiia-neme

157456/nemetally-13681/re-95495123-a49d-4e74-897



https://www.youtube.com/watch?v=E1IQKhOo3TQ
https://uchitel.pro/металлы/?ysclid=m0jfqfespp828863183
https://www.youtube.com/watch?v=L00eBvZpNNk&t=5s
https://chemege.ru/cu-zn-cr-fe/?ysclid=m0jfrlamme53615896
https://resh.edu.ru/subject/lesson/3534/conspect/151265/
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b?ysclid=m0jg83ijlh219363276
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b?ysclid=m0jg83ijlh219363276

IIepuoauueckoii cucreme
XUMHNYCCKHUX JJICMCHTOB
. Y. Menneneesa u
0COOEHHOCTH CTPOCHHS
aTOMOB

218deab6980b?ysclid=m0jg83ijlh219363276

du3nyeckue CBOCTBA
HEMETAIUIOB. AJIIOTpONUs

https://www.yaklass.ru/p/himija/9-klass/khimiia-neme
157456/nemetally-13681/re-fOfffbd9-b05f-4dfe-941b-

21 HEMeTaIJIOB (Ha mpuMepe 12.02 _
6911df30ffea?previousltem|d=95495123-a49d-4e74-8
KHCJIOPOJia, CEPHI, . .
poaL p 218deab6980b&fromDirection=next
dbocdopa u yriepoaa)
https://uchitel.pro/x1umnyeckmne-csoincrsa-
rasioreHos/?ysclid=mO0jg4gsvzt481163301
XuMHYeCKHe CBOMCTBA
22 raJOreHOB, CEPHI U UX 19.02 https://www.youtube.com/watch?v=-jgCtVeHGuc
COEeqUHEHUN
https://studarium.ru/article/173?ysclid=m0jg6s0mrb5.
. https://www.yaklass.ru/p/himija/11-klass/kharakterist
XUMHUYECKHE CBOUCTBA
nemetallov-7269055/nemetally-va-gruppy-7265028/re
23 aszora, hocdopa u ux 26.02
= 3da0e86a-c456-471e-9e9e-
COEqUHEHNN
A cd25cbflac7a?ysclid=m0jg3ht1kk180110574
XUMHUYECKHAE CBOUCTBA ) .
https://uchitel.pro/x1umnyeckmne-csomncrsa-
24 yriepojia, KpeMHHsS U UX 05.03 i -
. yrnepoaa/?ysclid=m0jglisxqul52313141
COeIUHEHUU
IIpuMeneHnne BaxKHEUIIINX
25 P 12.03

HEMCTAJIOB U UX



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-95495123-a49d-4e74-8920-218deab6980b?ysclid=m0jg83ijlh219363276
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea?previousItemId=95495123-a49d-4e74-8920-218deab6980b&fromDirection=next
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea?previousItemId=95495123-a49d-4e74-8920-218deab6980b&fromDirection=next
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea?previousItemId=95495123-a49d-4e74-8920-218deab6980b&fromDirection=next
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/nemetally-13681/re-f0fffbd9-b05f-4dfe-941b-6911df30ffea?previousItemId=95495123-a49d-4e74-8920-218deab6980b&fromDirection=next
https://uchitel.pro/химические-свойства-галогенов/?ysclid=m0jg4gsvzt481163301
https://uchitel.pro/химические-свойства-галогенов/?ysclid=m0jg4gsvzt481163301
https://www.youtube.com/watch?v=-jqCtVeHGuc
https://studarium.ru/article/173?ysclid=m0jg6s0mrb519306836
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a?ysclid=m0jg3ht1kk180110574
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a?ysclid=m0jg3ht1kk180110574
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a?ysclid=m0jg3ht1kk180110574
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028/re-3da0e86a-c456-471e-9e9e-cd25cbf1ac7a?ysclid=m0jg3ht1kk180110574
https://uchitel.pro/химические-свойства-углерода/?ysclid=m0jg1isxqu152313141
https://uchitel.pro/химические-свойства-углерода/?ysclid=m0jg1isxqu152313141

COEIUHEHUN

26

O0o00611eHNE U
CHCTEMAaTH3aIN 3HAHUH
no teMe «HemeTamisy.
Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacdETel

19.03

27

[IpakTnueckas pabora
Ne 3. «Pemenue
3KCHepI/IMeHTaJ'[I)HI)IX
3aJ1a4 10 TEME
"Hemertanabl"»

02.04

28

KonTtponsHas padota no
TeMaM «MeTaJuieD) U
«Hemertame»

09.04

29

Heopranuueckue u
OpraHUYeCKUEe KUCIIOTHI.
Heopranuueckue u
OpraHHYeCcKHUe OCHOBAHUS

16.04

https://uchitel.pro/HeopraHnyeckne-n-opraHnyecKkme-

kucno/?ysclid=m0jg0bs9ix178676584

30

AMmdoTtepHbIe
HEOPraHU4eCKue
OpraHnyecKue
COEJIMHEHUS.
I'enetnueckas cBs3b
HEOPraHMYECKUX U
OpPraHMYECKUX BEIEeCTB

23.04

http://med-sayansk.ru/wp-

content/uploads/2020/04/14.04 1A1B-teoreticheskij-

material.pdf?ysclid=mO0jfywfOh1688041364



https://uchitel.pro/неорганические-и-органические-кисло/?ysclid=m0jg0bs9jx178676584
https://uchitel.pro/неорганические-и-органические-кисло/?ysclid=m0jg0bs9jx178676584
http://med-sayansk.ru/wp-content/uploads/2020/04/14.04_1A1B-teoreticheskij-material.pdf?ysclid=m0jfywf0h1688041364
http://med-sayansk.ru/wp-content/uploads/2020/04/14.04_1A1B-teoreticheskij-material.pdf?ysclid=m0jfywf0h1688041364
http://med-sayansk.ru/wp-content/uploads/2020/04/14.04_1A1B-teoreticheskij-material.pdf?ysclid=m0jfywf0h1688041364

Posp xumuu B
obecrieueHUH S o
. https://begemot.ai/projects/299582-rol-ximii-v-obesp
JKOJIOTHYECKOH, ] ] ) - ] i
31 o 1 30.04 ekologiceskoi-energeticeskoi-i-pishhevoi-bezopasnosti:
SHEPTreTUYECKOU U .
o mediciny
MMHUIEBOI OE30aCHOCTH,
Pa3BUTUU MEIUITUHBI
[Ipencrasnenus 06 oOmUX
HAVYHBIX IPUHIUIIAX
v P https://uchitel.pro/o-npomblLLieHHbIX-cNOCOBax-noay
32 MIPOMBIIIIJIEHHOTO 1 07.05 _ i
. Ba/?ysclid=mO0jfxwvrgo265132056
MOJTyYeHUST BAXKHEUIIINX
BEIIECTB
33 UYenoBek B MHUpE BEIIECTB 1 14.05 https://uchitel.pro/yenosek-s-mupe-
U MaTepuaioB ' Bewects/?ysclid=mOjfx2wphj444208900
XuMHA 1 3I0POBBLE
34 7P 1 21.05 https://www.youtube.com/watch?v=W1ydV2Jb9ok
qeJI0BEKa
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME



https://begemot.ai/projects/299582-rol-ximii-v-obespecenii-ekologiceskoi-energeticeskoi-i-pishhevoi-bezopasnosti-razvitii-mediciny
https://begemot.ai/projects/299582-rol-ximii-v-obespecenii-ekologiceskoi-energeticeskoi-i-pishhevoi-bezopasnosti-razvitii-mediciny
https://begemot.ai/projects/299582-rol-ximii-v-obespecenii-ekologiceskoi-energeticeskoi-i-pishhevoi-bezopasnosti-razvitii-mediciny
https://uchitel.pro/о-промышленных-способах-получения-ва/?ysclid=m0jfxwvrgo265132056
https://uchitel.pro/о-промышленных-способах-получения-ва/?ysclid=m0jfxwvrgo265132056
https://uchitel.pro/человек-в-мире-веществ/?ysclid=m0jfx2wphj444208900
https://uchitel.pro/человек-в-мире-веществ/?ysclid=m0jfx2wphj444208900
https://www.youtube.com/watch?v=W1ydV2Jb9ok

IIpoBepka M OLlEHKA 3HAHUI U YMEHUH ydaluuxcs
Onenka TeopeTn4ecKMX 3HAHUI

Ommemka «5»: OTBET TOJIHBIA W MPABUJIBHBIM HAa OCHOBAHMM M3YyYEHHBIX TEOPHUH; MaTepual
W3JI0KEH B OIPEACICHHOM JIOTUYECKOUW IMOCIEN0BATEIbHOCTH, JUTEPATYPHBIM S3BIKOM; OTBET
CaMOCTOSTCIIbHBIM.

Ommemka «4»: OTBET TIOJHBIA W MPABUJIBHBI HAa OCHOBAHMHM M3YyYEHHBIX TEOPHUH; MaTepual
W3JI0’KEH B OIPEIEICHHON JIOTMYECKOW MOCIEA0BATEIbHOCTH, MPU 3TOM JIONYILUEHBI JIBE-TPU
HECYIIECCTBEHHBIC OIMIUOKH, UCIIPABIICHHBIE 10 TPEOOBAHHUIO YIUTEIIS.

Ommemxa «3»: OTBET TOJIHBIN, HO TP ATOM JOMYIIEHA CYIISCTBECHHAs OIMMOKAa WA OTBET
HEIIOJIHEIN, HeCBS3HBIHN.

Ommemxa «2»: Tpu OTBETe OOHAPY)KEHO HEMOHMMAHHME Y4YallUMCS OCHOBHOTO COJEp KaHUs
y4eOHOr0 MaTepuaia Wiu JOMYIICHbI CYIIECTBEHHBIE OIMOKHU, KOTOPHIE YYAIUNUCS HE MOXKET
WCIIPABUTh MPU HABOJSIIUX BOIIpocax yuutensi. Ommemka « I »: OTCYyTCTBHE OTBETA.

OneHka IKCIepUMEHTAJbHBIX YMEHUH
OneHka CTaBUTCSI HA OCHOBAHWM HAOJIOJCHUS 3 yJalllUMCs U TUCbMEHHOT0 OT4YeTa 3a padoTy.

Ommemka _«5»: paboTa BBHIIOJNHEHA TIOJHOCTBIO W TPAaBWIBHO, CIETAHBl IPaBUIHHBIE
HAOJTIOJICHUS ¥ BBIBOJIBI; SKCIICPUMEHT MPOBEJICH 10 TUTAHY C YY€TOM TEXHUKH OE€30ITaCHOCTH U
mpaBwI pabOTHl ¢ BEIIECTBAMH W O0OPYJIOBaHHEM; MPOSBICHBI OPraHU3AIMOHHO-TPYIOBBIC
yMeHHUs1 (TMOAMEPKUBAIOTCS YHCTOTAa pabodero Mecra M TOPSJIOK Ha CTOJE, SKOHOMHO
HCIIOJIB3YIOTCS PEAKTUBBI).

Ommemxka «4»: paboTa BBIIOJHEHA TPABUIIBHO, CIENIaHbl MPABUIIBHBIC HAOOJCHUS W BBIBOJIBI,
HO TIPU ATOM SKCIIEPUMEHT MPOBE/ICH HE MOJHOCTHIO MM JOMYIICHBl HECYIIECTBEHHBIC OIIMOKU
B paboTe ¢ BelecTBaMu U 000PYIOBAHHUEM.

Ommemka «3»: paboTa BBITIOJHEHA MPABHJIBLHO HE MEHEE YeM HAIlOJIOBHHY WIIM JIOMyIIeHA
CYIIIECTBEHHAs: OIMMOKAa B XOJI€ IKCIIEPUMEHTa, B OOBICHCHHH, B O(OpMIICHHH pabOThI, B
COOJIFOJICHUH TIPABHJI TEXHUKU OE30MACHOCTH TPH PadOTe C BEIIECTBAMH M OOOPYIOBAHHEM,
KOTOpasi UCIIPABJISIETCS TI0 TPEOOBAHHUIO YUUTEIIS.

Ommemka «2»: NOomMylleHbl 1Be (M Oosiee) CyIIEeCTBEHHBIE ONIMOKK B XOJ€ IKCICPUMEHTA, B
00BSICHCHUH, B O(QOpPMIICHUU PabOTHl, B COOJIIOJICHUM TPABWJI TEXHUKH OE30MAaCHOCTH MpHU
paboTe ¢ BemecTBaMH M 00OPYJIOBAaHHEM, KOTOPBIC YYAIIUKCS HE MOXKET UCIPABUTH Jaxe IO
TpeOOBAHUIO YIUTEIIS.

Ommemxa «I»: paboTa HE BBINOJHEHA, Y Y4Yallerocsi OTCYTCTBYIOT SKCIIEPUMEHTAIbHBIC
yYMEHHUSI.

Ouenka yMeHHUil peliaTh 3KCNePUMEHTAIbHBIE 32Ja4H

Ommemka «5»: TINaH peuieHrud COCTAaBJICH IMPABUJIBHO; IMPAaBHUIIBHO OCYHICCTBJICH l'IOI[60p
XUMHUYCCKUX PCAKTUBOB U 060pyI[OBaHI/I${; JaHO ITOJTHOC 0OBSICHEHHE U CACJIaHbI BBIBOBI.
Ommemka «4»: TnnaH peuieHrud COCTAaBJICH IMPABUJIBHO; IMPAaBHUIIBHO OCYHICCTBJICH l'IOI[60p
XUMHUYCCKHUX PCAKTHUBOB U O60py,I[OBaHI/I${, nopu 3TOM  JOMYHICHO HE Oolee ABYX
HECYIICCTBCHHBIX OIINOO0K B OOBICHECHUU U BbBIBOAX.

Ommemka «3»: TINaH peuieHud COCTAaBJICH IMPABUJIBHO; IMPAaBHUIIBHO OCYHICCTBJICH l'IOI[60p
XUMHUYCCKHUX PCAKTUBOB U 060py2lOBaHI/I$I, HO JOITyIICHa CYHICCTBCHHAs omnOKka B 00OBICHCHUH
M BBIBOJAX.




Ommemka «2». donywenul 1Be (1 601e€) CYIIECTBEHHbIE OMMOKHU B IUIAHE PEIICHUs, B TOA0Ope
XMMUYECKUX PEaKTUBOB U 000pyIOBaHuUs, B OOBSICHEHUHU U BbIBOJaX. Ommemka «1»: 3a1a4a He
pereHa.

Ouenka ymeHmii pemiaTh pacuyeTHble 321a4i

Ommemka «5»: B JOTMYECKOM pACCY)KJICHHHM M PEIICHWH HET OIIMOOK, 3ajJada pelieHa
palMoOHAIBHBIM CIIOCOOOM.

Ommemka «4». B JIOTUYECKOM PACCY)KICHHH W PEIICHHHM HET CYIIECTBEHHBIX OMIMOOK, HO
3ajaya pelieHa HepalnoOHAIBHBIM CIIOCOOOM MM JIOMYIIEHO HE 0oJiee MBYX HECYIIECTBEHHBIX
OIMOOK.

Ommemka «3»: B JOTHYECKOM PACCY)KJICHHU HET CYIIECTBEHHBIX OINMOOK, HO JIOIyIIeHa
CYIIECTBEHHAS OIIMOKA B MAaTEMAaTUYECKUX pacyeTax.

Ommemka «2»: UMEIOTCS CYIIECTBEHHBIE OMIMOKH B JIOTHUECKOM PACCYXJACHUU U PEUICHUU.
Ommemka «1»: 3amada He pelieHa.

Ouenka NMCbMEHHBIX KOHTPOJIBLHBIX padoT
Ommemka «5»: OTBET TIOJIHBIN U MPAaBWIbHBIN, BO3MOKHA HECYITIECTBEHHAS OIITHOKA.
Ommemxa «4»: OTBET HEMOJIHBIN WA IOTYIIIEHO HEe 00Jiee ABYX HECYIIECTBEHHBIX OINOOK.
Ommemxa «3»: paboTa BBHIIOJTHEHA HE MEHEE YEM HAIOJIOBHUHY, JOMYIIEHA OJIHA CYIICCTBEHHAS
omuOKa ¥ IBe-TPH HECYIIECTBCHHBIE.
Ommemxa «2»: paboTa BBINOJHEHA MEHEE YeM HAIOJIOBUHY WM COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.
Ommemxka «I»: paboTa He BEITIOJHEHA.
[Ipu orieHKE BBIOJHEHUS THUCHMEHHOW KOHTPOJBHON pPabOThI HEOOXOIUMO YUUTHIBATH
TpeboBaHUs eAMHOTO Opdorpaduueckoro pexruma.

OTMeTKa 3a UTOTOBYIO KOHTPOJbHYIO pabOTy KOPPEKTHPYET MPEIIICCTBYIOIIHE OTMETKH
3a 4eTBEPTh, MOJIYTOIUe, TO/I.




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

Onucanue y‘leﬁHO-MeTOIH/I'leCKOFO, MaTEPUATBHO-TEXHUYECCKOI0 1 ]/IH(l)OpMaIII/IOHHOFO
o0ecneyeHus 06p330BaTeJIbHOFO nmpomecca.

HatypaiabHble 00bexTbl. HarypanbHble OOBEKTHI, HCIIOJb3yeMble B OOYYEHUH XHMHHU,
BKJTIOYAIOT B c€0s KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX MOPOJI, METAIOB M CIUIABOB, MHUHEPATbHBIX
yIoOpeHui, IacTMace, KaydyKoB, BOJIOKOH M T. A. O3HakOMIJIEHHE ydammxcs ¢ oOpasnamu
HCXOJIHBIX BEIECTB, IOJIYIPOAYKTOB M TOTOBBIX M3JEIMM MO3BOJSET IOJYYWTh HAIJISAIHOE
MpeJicTaBlIeHre 00 ATHX MaTepuayiax, UX BHEUIHEM BHJE, a TAKK€ O HEKOTOPHIX (PU3MUYECKUX
CBOMCTBaX. 3HAuMUTEIbHbIE Y4E€OHO-TIO3HABATEIbHBIE BO3MOXHOCTH HMMEIOT KOJUIEKLHH,
W3TrOTOBJICHHBIE cCaMUMU oOydaromuMucs. IIpeamers! Ui TakuxX KOJUJIEKIUH coOuparoTcs BO
BpEMsI SKCKYPCHU U IPYTUX BHEYPOUHBIX 3aHATHUM.

KOJ'[J'I@KIII/II/I HCIOJIB3YIOTCA TOJIBKO IJId O3HAKOMIJICHHA Y4YallluxXCd C BHCIHIHMM BHJIOM H
CbI/ISI/I'—IeCKI/IMI/I CBOMCTBaMH HN3ydacMbIX BCIICCTB U MATCPUAJIOB. 21.]'[5[ MMPOBCACHUA XUMHUYCCKUX
OIIBITOB KOJUICKIIMH HCIIOJIb30BaTh HCJIL34.

XHMHYecKHe peakTHBBI M MaTepuaibl. OOpallleHne cO MHOTMMHU BelIeCTBaMU TpeOyeT
CTPOTOro COOJIIOJICHUS] MPaBHJI TEXHUKH O€30MacHOCTH, OCOOEHHO IMpPH BBHINOJIHEHUH OIBITOB
camMuMu  yudamumucs. Bce  HeoOXxoaumble  Mepbl  MPEIOCTOPONKHOCTH  YKa3aHbl B
COOTBETCTBYIOLIUX JOKYMEHTaX U MHCTPYKLHX, @ TAKXKE B IOCOOUAX Ul yUUTEIEH XUMUU.

Hawnbonee dacto mcmosib3yeMble peakTHBBI M MaTepuajbl: TMEPMaHTaHAT Kalivs, OpoMHas
BoJ1a. Bce KoJeKIuu oprann4ecko XuMHUH.

Xumuyeckasi JiadopaTopHasi mocyaa, anmaparbl W npuoOopbl. XHUMHUYECKas MOCyaa
MOApa3JIeNIeTCsA Ha JIBE TPYIIbI: JJIsl BBIIOJHEHUS OMBITOB YYallUMHUCS U JIEMOHCTPAI[MOHHBIX
OTIBITOB.

HpI/I60pH, armapaTtsel 1 YCTAaHOBKH, MCITIOJIB3YEMbBIC Ha YPOKaX XUMHHU, MMOAPA3ACIIAIOT HAa OCHOBE
MNPOTCKAKOIIKUX B HHUX (bHSquCKI/IX U XHUMHYCCKHUX IIPOHECCOB C YYaCTHEM BCLICCTB,
HaxXoIAIKUXCA B pa3HbIX arp€raTHbIX COCTOAHUAX!

HpI/I60pBI JUIA pa6OTI)I C ra3aMu - IOJYUCHHUC, CO6I/IpaHI/Ie, OYHMCTKA, CYIIKa, IIOTJIOICHUEC I'a30B;
peaKkiuu MEKAYy IMOTOKaMHU I'a30B;

alIaparbl H HpI/I60pBI U1 OIIBITOB C JXKHUAKMMH MW TBCPAbIMHM BCHICCTBAMU - IICPCTOHKA,
(1)I/IJ'II>TpOBaHI/I€, KpucTtajuim3anusa;, IIPOBCACHUC peaKHI/Iﬁ MCXKIAY TBEPAbIM BCHICCTBOM U
KUIAKOCTBIO, ) KUAKOCTBIO U ) KUJAKOCTHIO, TBEPAbIMU BCIICCTBAMMU.

BHe 3101 knmaccudukanuy HaxoasATCA JBE IPYIbl yueOHOM anmapaTypsl:

1) UL U3Yy4YCHUA TCOPCTUUCCKHUX BOIIPOCOB XUMHHU - WIUIHOCTpALUA 3aKOHA COXPAHCHUS MACChI
BCIICCTB, JECMOHCTPALUA SJICKTPOIIPOBOJHOCTH PACTBOPOB, AEMOHCTpALUAd ABUKCHHUA HOHOB B
QJICKTPUYECKOM IIOJIC; JId H3YYCHHUA CKOPOCTU XHUMHUYECKOU pC€akiun " XHUMHYCCKOTO
PaBHOBCCHA;

2). Ui WIUTFOCTPAIlMU XUMHUYECKUX OCHOB 3aBOJICKHX CIIOCOOOB MOTYYEHHUSI HEKOTOPBIX BEIIECTB
(cepHOi KMCIIOTHI, aMMHAKA H T. T1.).



BcnomorarenbHyt0 poiib UTPAIOT M3MEpPUTENbHbIE M HarpeBaTelbHbIE HPUOOPHI, pa3IHuHbIC
MPUCTIOCOONICHUS ISl BBITIOJIHEHUS OTIBITOB.

MOZ[CJII/I. O6’beKTaMI/I MOJACIIMPOBAHUA B XHMHU SABJISIFOTCA aTOMbI, MOJICKYJIbI, KpPUCTAJIbI,
3aBOJICKME ammapaTthl, a TakkKe MPOUCXOJIIINE TMPOIECcChl. B TpernogaBaHuM XUMHUU
MCTIOJIB3YIOTCS MOJICH KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, cepsl, Gocdopa, okcuaa
yrinepoaa(lV), woma, xenesza, menu, maruus. HaGopel mojenell aToMOB JUIsl COCTaBJICHHS
IAPOCTEP>KHEBBIX MOJEJIEH MOJIEKYJI IIPX U3YYEHUN OPTraHUYECKON XUMUMU.

YueOHble mocoOMsi Ha mMe4yaTHOii ocHoBe. B mpomecce oOydeHUS XUMHH HCHOJIB3YIOTCS
CIIEAYIOIINE TAOIUIIBl MOCTOSTHHOTO SKCIOHUpoBaHus: «lleproauueckas cucreMa XMMHUYECKHX
anemenToB [I. . MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHUCIOT, OCHOBAaHUN U COJICI»,
«DNEKTPOXUMUYECKHUI psAJl HAIPSYKEHUN METAILIIOBY.

JUia opraHu3aluud CaMOCTOATEIbHOW padOThl OO0yJaromMXCcs Ha YpPOKaxX HCIHOJIB3YIOT
pa3HOOOpa3Hble JUJAAKTHYECKHE MaTepUalibl: KapTOUYKH C 3aJaHUSIMU Pa3HOM CTETeHH
TPYIHOCTH ISl ©3y4€HHUs HOBOT'O MaTepurasa, CaMOTIPOBEPKU U KOHTPOJISI 3HAHUH YJaIUXCsl.

JKPaHHO-3BYKOBbIE€ CpeACTBa O00y4eHHsl. ODKpPaHHO-3BYKOBBIC IMOCOOMSI AENATCS HAa TPHU
OoJIBIIINE rpynmnsl: CTaTUYHBIC, KBAa3HUJUWHAMWYHBIC W JWMHAMHWYHBIC. CraTHYHBIMU OKpaHHO-
3BYKOBBIMHU CPEICTBAMU 00YUEHHUS SBISIOTCS TUAPUIBMBI, AUAO3UTUBEI (CIIaiiibl), €IMHUYHbIE
TpaHcmapanTel Ui rpadonpoekropa. Cepun TpaHCMAPAHTOB TIO3BOJISIIOT HMHTHPOBATh
JBUKEHHE IyTeM IOCIIE0BATEIbHOTO HAJ0XKEHHUs] OJHOrO TpaHcHapaHTa Ha Apyroil. Takue
CCPUH OTHOCAT K KBa3SUJJUHAMHWYHBIM 3KpaHHBIM OCOOMSIM.

JIMHAMUYHBIMH 3KpPAaHHO-3BYKOBBIMU TOCOOMSIMU SBJISIOTCS TPOM3BEJCHUS KuHemaTorpada:
JOKYMEHTAJIBHOTO, XPOHUKAJIbHOIO, MYJIbTUIUIMKAaUOHHOTO. K 3TOM ke rpymme oTHocATCA
SKpPaHHO-3BYKOBBIE CPECTBA O0yUEeHHUsI, 1711 TPEIbsIBICHHS] HHPOPMAIIMKU KOTOPhIX HE00X01uMa
KOMITbIOTEpHAs TEXHUKA.

Texnnuyeckue cpeacrBa o0y4deHusi. [Ipy KOMIUIEKCHOM HCIIOJIB30BAHUH CPEICTB OOydCHUS
Hen30eKeH BONPOC O BO3MOXKHOCTH 3aMEHbl OJHOTO TIOCOOUS JAPYruM, Harpumep
JI€MOHCTPAIIMIOHHOTO WJIM JJAOOPaTOPHOTO OMbITa €ro h3o0pakeHueM Ha skpane. Uudopmanus,
coJieprKaliascss B 3KpaHHOM MOCOOUH, MPEICTaBIseT cOO0M JIMIIb OTPAKEHUE PeaTbHOr0 MHUPAa,
U MOATOMY OHAa JIOJDKHA HMMETh OMOPY B UYBCTBEHHOM OIbITE oOydaromuxcs. B mpoTtuBHOM
ciydae (opMmHpyIOTCS HempaBwibHble U (opmanbHbie 3HaHHMs. (OcoOeHHO OmMacHO
(dbopMHUpOBaHHE HCKAXEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX IPEACTAaBICHHUM, MOCKOJbKY 3K-
paHHO€ MPOCTPAHCTBO M BPEMs 3HAYUTENIBHO OTJIMYAIOTCA OT PEabHOTO IMPOCTPAHCTBA U
BpeMEeHHU. DKpaHHOE MocoOHe HEe MOXKET 3aMEHHTh COOOW peasibHbIii 0OBEKT B MpOIecce €ro
MO3HAHUSI BBUJy TOTO, YTO HE MOKET ObITh MCTOYHHMKOM YYBCTBEHHOTO OTBITAa O CBOMCTBaX,
CYIIECTBEHHBIX MPH M3YYCHUU XMMHUU: [[BETE, 3araxe, KPUCTAUNIMYECKOM CTPOEHUU U T. A. B 10
e BpeMsl MIPH HAJIMYUH Y YYal[UXcs JOCTATOYHBIX YyBCTBEHHBIX 3HAHUN HA HEKOTOPBIX dTamax
oOyueHusi BOCIPOU3BEACHUE XMMHUUYECKOTO ONbITa B SKPAaHHOM MOCOOMH MOXKET ObITh Ooliee
1enecooOpa3HbIM, YeM €ro MOBTOPHAsS JEMOHCTpPAIIHUS.
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