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MNOACHUTEJIBHASA 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 CPEIHETO o0IIero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoNIO)keHU «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 XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEeICTBAMU
yuebHoro npeamera «Xumus» 1 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
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHUs. OTH IIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CPEHEr0 00IIero oOpa3oBaHMS CpPEICTBAMHU y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl 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 MPHUHIUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOT'O MBILUICHMS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILLIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUSA KakK Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOmMMM UEMSIMH U MPUHIIMIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIYEHUS B JKU3Hb COLIMYMa, MPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0Aa30BOM HAyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB M TEOPUI XUMHUH.

CtpykTypa coaepxkanusi kKypcoB — «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  3HAHUHW Ha  OMNpeeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
npelcTaBieHuit o0 cTpoeHuu BemiecTB. CBelneHUs 00 U3ydaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX 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
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOJOJOTHMUECKHUX MO3UIUM,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — 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
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
APYTMMH HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIBLHOM WM IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OyiiemMax, CBA3AaHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATH HHPOPMALMIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYarOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS MOHUMAaHHS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MeEXAy HOBBIMH (aKTaMH U  TEOPETUUECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOydJaroImuXxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEAENICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIBITa IPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHUs, TaK U Ha YPOBHE CPEIHEr0 o01Iiero o0pa3oBaHusl, MpU ONpEACTICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MUPOBOW KylbTyphl. 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 (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUU Kak  BaxHeHmen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOIIUX MECTO B MPUPOJIE, B TIPAKTUUECKON U MOBCEIHEBHON KU3HH;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmepxkarelibHas XapakTEpUCTUKA LIeJEH U 3a/1ay U3y4eHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHs, OpPHUEHTHUPOBAHHOM Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl PEIICHUS TPAKTUYECKUX 3a]1ay.

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

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Jis PA3IUYHBIX BHUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHHUS BEUIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCTIOJIB30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0JII0/1aTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUS, TTOMOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHHUSIMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEAMETHI.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyecKkor XUMHUM: €€ BOSHUKHOBECHUE, PAa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPAIICHUN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IIpU HarpeBaHuu (T1aBjieHrue, OOyTrJIMBaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U MPOIMUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (peaklMy TUJIPUPOBAHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  Quauueckue U  XuMmuueckue  CeouUcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU 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 NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUMN:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepxkamue opranuyeckKue coelMHeHHs

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIelicTBHE METAaHOJIA M 3TAaHOJIa HA OPTAaHM3M YEJIOBEKa.

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

®deHo: CTPOCHUE MOJEKYJIbl, (GU3MYECKHE W XHMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH ), IOJYyUYEHUE U IPUMEHEHNE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOoBasi W OJIEMHOBAs KUCJOTHI KaK TMPEICTABUTENM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
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, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
rugppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeUoNIo3bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIM3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE 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.

PacuétHrle 3agaun.

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

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIOTBHI Kak aM(OTepHbIE OpraHWYecKue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPU3ALMS U TTOJIMKOHACHCALINS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX E€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, aHaJIU3, CUHTE3, KJIacCU(UKaLMs, NePUOJUIHOCTb, HAOIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE BEIIMUMHBI M €IMHULIBI UX U3MEPEHHUS.

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

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

TexHonorus:: nUIIEeBbIE NPOAYKTbI, OCHOBBI PALMOHAIBHOIO IIUTAHUS,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO opOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[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 Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMmmuueckoro 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 taonui «llepuoandeckas cucrema xumuueckux siaementoB JI. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThI, PACUETHl C HCIOJB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMmepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCAMHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH Pl HANIPSYKEHUM METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

ODKCNIEPUMEHTAIIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX NPEBPAILLCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYei, KaueCTBEHHbBIC PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
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 o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YeCKOM XMMUHU B 11 Kitacce OCyIIECTBISIETCA Ye€pe3 MCIOIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(pUKalUsi, T[EePUOJUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIICCTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIBI WX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

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

TexHoMOrusA: XUMHUYECKasl MPOMBIITUICHHOCTh, METAJUTYpPTHsl, TPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3VJBbBTATHBI OCBOEHHA IIPOI'PAMMBI 110
XUMUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBimuBaeT TpeOOBaHHWS K pe3yiabTaTaM OCBOCHUS
oOy4JaromMUMHCS TPOrpaMM CpeaHero o0miero oOpa3oBaHUs (JJMYHOCTHBIM,
METanpeaIMEeTHBIM M TNpeaMeTHbIM). HaydHo-MeToguyeckol OCHOBOM ISt
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIero
o0pa30BaHus ABISIETCS CUCTEMHO-IEATETbHOCTHBIN TOIXO/I.

B COOTBETCTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUs BBIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAHHE OOYYAIONIUMHUCSI POCCHMCKONW Tpa)KHaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH M CaMOOIIPE/IEN CHUIO;

HaJIU4Y1e MOTUBALIMK K 00YUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTHE BHYTPECHHUX YOEKICHHUI JIMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPaIULIUi 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJCTBOBATbCS B CBOEH
NEATENIbHOCTH IEHHOCTHO-CMBICTIOBBIMU yCTAHOBKaMU, MPUCYIIUMH IEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHMUs;

HAJIMYMEe TTPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYPhl M CIIOCOOHOCTH CTABHUTH
L[ETIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMSI TpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE Y4YeOHOW U BOCIHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUU C



T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HIealaMU POCCUHCKOI0 TPa)KAaHCKOTO OOLIECTBA, MPUHATHIMU B OOILECTBE
HOPMaMM W  TpaBWIaMH  MOBEACHHUS,  CHOCOOCTBYIOIIMMH  IpOLECCaM
CaMOIMO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
o0y4Jaromuxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M MNPAKTUYECKOW JEATEIbHOCTH
oOy4aromuxcs Mo peaju3aluy MNPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaxIaHCKOTrO BOCIIMTAHUS .

OCO3HAHMS 00YYarOIUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOTIOPSJIKY;

NpPEJICTAaBICHUS O COLUMAIbHBIX HOpPMax M MpPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESTEIBHOCTH TPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBITIOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMeHThI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOH €SI TeIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUS K HWCTOPUYECKOMY H HAY4YHOMY HAcJEIUI0
OTEYECTBEHHON XUMUH;

yBaXEHHUSI K MPOIECCYy TBOpYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
OPUMEHEHHS] XUMHH, OCO3HAHUS TOTO, YTO JOCTHMIKEHHUS HAYKU €CThb pPEe3yJIbTaT
JUIMTETFHBIX ~ HAONIOACHUHN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpECa W II03HABATEJIbHBIX MOTHBOB B IIOJYYEHUH U MOCIEAYIOUIEM
aHayn3e MHQOpMAIMK O MEePEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMU, CBA3AHHBIC C XUMUYECKUMHU SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IMOBEACHUE WU MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM W OCO3HAaHHME IOCIEICTBUH ATUX
MIOCTYIIKOB;

4) popMupoOBaHUs KYJbTYPHI 310POBbS:



MOHUMAaHUSl LEHHOCTEH 370poBOro W 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOIMMOCTU OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3]I0POBBIO;

coOmoieHus1 TpaBuil 0e30macHOro oOpalleHus C BellecTBaMH B OBITY,
IIOBCEHEBHOM XU3HU U B TPYIOBOU ACATEIBHOCTH;

MOHUMAHMUSI IEHHOCTU TMPaBUJI HWHIUBUAYAJbHOTO U  KOJUICKTUBHOTO
0€301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN U HENPHUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATENbCKOM
NEeSTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  ApYyruxX BHJAX
NesITEebHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWM MPAKTHUECKUX 3a]ad
COLIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI TIPEIMETHBIX 3HAHUU 110 XUMUU;

yBaXKEHUS K TPYAY, JIOJSAM TPYyJla U pe3ysibTataM TPYI0BOM €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3oBanus, Oyaymieil mpodeccun W peanu3alii COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYE€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUU, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBa;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

AKOJIOTHYECKHU I1eJIeCO00pPa3HOr0 OTHOIICHUS K MPUPOJIe, KaK HCTOUYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3€MIIE;

NOHUMAaHMS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX TMpoOJeM, BIUSHUS
AKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON U COLMATIBHON CPEbI;

OCO3HAHHSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTIKEHUH XUMHH IS
pelIeHns BOMPOCOB PAllMOHAIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOIO HEOPUATHUA JCHUCTBHUM, MPHUHOCAIIMX BpEH OKPYKAIOIIEH
IPUPOJTHOM cpesie, YMEHHs MPOTHO3UPOBATH HEOJATONPUSTHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMUYECKOTO MBIILICHUS, SKOJIOTMYECKON KYIbTYypHI,
ombITa NEeATeNbHOCTU AKOJIOTHYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHS aAKTHBHO HPOTUBOCTOSTH HUICOJIOTHUU
xemodoouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:



c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHOMN MPAKTUKH;

MOHMMaHUs CHenuUKA XUMHUU KaK HayKd, OCO3HaHHsA €€ poiau B
(GOopMUPOBAaHUHU PAMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEIOCTHOTO
MPEJICTaBICHUs 00 OKPYXKAIOIIeM MHpE KaK O €AMHCTBE MPUPOABI U YEIOBEKa, B
MO3HAHUM TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpoOJieM COXpaHCHHUS
PUPOTHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM  3HAQUMMOCTM XUMHUU ISl  COBPEMEHHOM
UBIIIM3AIMA: B €€ TYMAaHHCTUYECKOW HAMPaBICHHOCTH W BaXXHOH polHu B
CO3/IaHMW HOBOM 0a3bl MaTepPHAbHOW KYJIbTYPHI, PEHICHUH TJI00ATBHBIX MPOOIEM
YCTOMYMBOTO Pa3BHUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPreTUYECKOM, MUIIEBON U
IKOJIOTUYECKOW 0e30MacHOCTH, B PAa3BUTUU MEIUIMHBI, OOSCIICUYCHUHU YCIOBHM
YCIIEIITHOTO TpyJda ¥ OKOJOTHYECKA KOMGMOPTHOW IKU3HM KaXJAOro 4ieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TIOHMMAaHHUS CYITHOCTH METOJOB
MIO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIH30BAThH
NoJTydyaeMble 3HAHUS JJIs aHAJIM3a U OOBSICHEHUS SIBIICHUI OKPYXKAIOIIET0 MHUpa |
NPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JIenaTh 000CHOBAHHBIE 3aKIFOUCHHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TMOJyYeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHMYECKHE 3HAHMS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO W
caM000pa30oBaHUIO0, K AaKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAHUN 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSAM TpyAa B Pa3audHbIX cdepax nmpodeccroHaabHON
JesITeIbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTO TpenMera «XuMHsS» Ha
YpOBHE CpeaHETo 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE InI: dbopmupoBaHus MHPOBO33PECHUSA 00yJaroIuXxcst
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE MOHITHS, OTPaKArOIIHe
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHEMUPUKY METOMOB TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SABJICHUE,
MpoIece, CUCTeMa, HAYYHBIA (PaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIe0BaHNE, HAOIIOACHHE, U3MEPECHHE, SIKCIIEPUMEHT U JIPYTHE);



YHUBEpPCAJIbHbIE Y4e€OHbIE IEHCTBUS (IMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIE,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIMAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BATh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHUS W YHUBEpPCAIbHBbIC y4eOHbIC
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MertanpeaMeTHbIE Ppe3yabTaThl OTPAXKAIOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TMO3HABATEJIILHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU y4eOHBbIMH MOo3HABATEJIbHBIMH
JEeUCTBUSIMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNHMpPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAessaTh LEJIH JESTEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI ACSTEIBHOCTH C MOCTAaBICHHBIMU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTUUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aUMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE TTOHATHS JIJI1 OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BLIOMpATh OCHOBAaHMS W KPUTEPUU I KIAacCH(HUKAIIMU BEIIECTB H
XUMHUYECKHUX PEaKIUi;

YCTAHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M NPOTHUBOPEYUS B paccMaTpruBacMbIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHWYECKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABIICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peaKkiuy — MpU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKHUX 3ajad,
NPUMEHATh Ha3BaHHBIE MOJICIIBHBIE MPEACTABICHUS ISl BBISBICHUSA XapAKTEPHBIX
MPU3HAKOB U3Y4YaE€MBbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIAJIETh OCHOBAMH METOJ0OB HAYYHOI'O IMO3HAHUWS BEIIECTB M XUMHYECKHUX
pEeaKuunii;

(dbopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA



MO3HAHUS W OCHOBBI JUI (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBACMBIX CYKJICHUN;

BJIQ/JICTh HABBIKAMH CaMOCTOSITCIBHOTO ITUIAHUPOBAHUS U  TPOBEICHUS
YYCHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsS HAOIOMATHh 32 XOJ0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €T0  Pe3ysbTaT, (OPMYIUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTATOB HCCIICIOBAHUS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETAHHOU padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEIbCKOM UM MPOCKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MIOMCKY METOJOB PCIICHHUS TMPAKTHYCCKUX 3a7ad4, MPUMCHCHUIO pPa3IUIHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ nunpopmMaumeii:

OPUEHTUPOBAThCA B PA3IMYHBIX HMCTOYHHUKAX WHPOpManuu (Hay4dHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpI)KaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IPEICTaBIICHUS, KPUTHYCCKHU OIICHHBATh eé JIOCTOBEPHOCTH U
HENIPOTUBOPECUYHBOCTb;

(GOpMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OnpeeIEHHOTrO TUIIA;

NpUOOpEeTaTh OMNBIT HCIOIB30BAHUSA HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  TIpelCTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAa4eCTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HHGpOpMaLMe: MPUMEHITh MEXKIpeaMeTHble (pu3nyeckue W
MaTeMaTHYECKHe) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHUATYPBI, HOMCHKIATYPY;

UCIIONIb30BaTh W  MpPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/uin
JTUCKYCCUH,  BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a49H;

BBICTYIIaTh C TPE3CHTAIMEH PE3yJIbTaTOB IMO3HABATEIHLHOW NESITEILHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMH TPH BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUIECKONH pabOThl MO MCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIECTB, peaTn3alliid y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgyaieHUe YHMBEPCAJIbHBIMH PeryJTHBHBIMU AeHCTBHUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
IESTENbHOCTh, ONpeaesas €€ Lelu M 3aJayd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii  alrOpUTM JEUCTBUA MpH
BBINIOJIHEHUM YYEOHBIX U HCCJIEAOBATEIbCKUX 3a/Jad, BbIOMpaTh Haubosee
3¢ (exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH Ha OCHOBE CaMOAHAIU3a
U CaMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckass XUMHSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XUMHU B TIO3HAHWUU SIBJICHUU
npupoabl, B  (HOPMUPOBAHMM MBIIUIEHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM /JIs PEIICHHS MPAaKTHYECKUX 3a1a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[0POBBIO U MPHUPOIHOM
cpene;

BJIAJEHUE  CHCTEMOM  XUMHUYECKMX  3HAaHHMI, KOTOpas  BKJIIOYAET:
OCHOBOIOJIAraloIINe TMOHATUS (XMMUYECKUN 3JIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aTomMa, MOJIEKyJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIIHLHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpalléHHAas), MOJb, MOJSpHA
Macca, MOJSIpHBIM O00BEM, YIIAEPOIHBIN CKeJeT, (YHKIHMOHAJIbHAs TpyIIa,
paguKall, U30MepHUsi, H30MEPhL, TOMOJOTHYECKUN Psil, TOMOJIOTH, YIJIEBOJIOPOIbI,
KUCJIOPOJ M a30TCOJAEpKAIUe COCIWHEHUsS, MOHOMEpP, IOJIUMEp, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kalllke B OCHOBE IOHUMAHMUS TNPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUM, (PAKTONOTrMYECKUE CBEACHUSI O CBOWMCTBaxX, COCTaBe, MOJYYEHUU H
0e30MacHOM HCIIOIH30BAaHWM BAXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MMPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBA, CTPOEHUSI U MTPEBPAIICHUN OPraHUYECKUX COCIMHEHHUI;



c(hOpMUPOBAHHOCTh YMEHUM HCHOJb30BATh XUMUYECKYI0 CHUMBOJIUKY ISt
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
dbopMyn  OpraHMYECKMX BEHIECTB U  YpPaBHEHHM XUMHUYECKHX pPEaKIHi,
M3TOTaBIUBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JJI WUIIOCTPAIMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaeHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrieBOAOpPOIbl, KHUCIOPOA U a30TcoJepKallue
COCJIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COCJIWHEHHUsI), J1aBaTh WM Ha3BaHHS IIO
cuctematuueckoit Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHBIC
HA3BaHUS OTJICJbHBIX OPTraHUYECKUX BEIIECTB (ATUJICH, MPOMUJICH, AalleTHJICH,
ATUJICHTIIUKOJb, TIUIEPUH, (PeHois, (opManmpiaeruia, areTanbAerul, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAas KUCJIOTa, CTEAPUHOBAs KUCIOTa, TIII0K03a,
bpyKTO3a, Kpaxmal, [eJTI0I03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACISITH BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUAX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJIOKEHUSI TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUs MacChl BELIECTB;

chOpMHPOBAaHHOCTh ~ YMEHHUH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPEJCTABUTENEH pPa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEHIECTB (METaH, 3TaH, J3TWIECH, MPONWJIEH, AlETHIICH,
Oyranuen-1,3, metmnOyraauen-1,3, OeH30J, METaHOJ, JTAaHOJ, STUJICHIJIMKOJb,
TJIALEPUH, (EHOII, alleTalbJeruj, MypaBbHHAs W YKCYCHas KHCIOTHI, TIJIIOKO3a,
Kpaxmal, LeJJII0JI03a, AMUHOYKCYCHAsI KUCJIOTA), UUTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIYy HUMU YpPaBHEHHUSMH COOTBETCTBYIOUIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chipbsi (He(Th, NPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMEepepaboTKU W
MPAKTUYECKOE PUMEHEHHE MPOTYKTOB MepepadboTKH;

c(hOpPMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WM MPOIYKTa
peaknud TO W3BECTHBIM Macce, 00BbEMY, KOJIWYECTBY OJHOTO W3 HMCXOIHBIX
BEILIECTB WM NPOJYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJ]aX HAYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SIBICHUN (HaOII0IeHNe, N3MEPEHUE, SKCIIEPUMEHT, MOJISITUPOBaHNE),
UCIIOJb30BaTh CUCTEMHBIE XHMHYECKUE 3HAHWS ISl TPUHSATUS pEIICHUM B



KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MoCy/Iol U J1TabopaTOpHBIM O0OpYAOBaHUEM, a TaKXKe IMpaBWia OOpalIeHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (IIpEeBpaIeHUs OPraHUYECKUX BEIIECTB MPU HArPEBAHUU, TTOJIYUEHUE
STUJICHA U W3Y4YEHUE €ero CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OpPTraHUYECKUX
BEIECTB, JIEHATypalus OENKOB MPU HAarpeBaHWM, IIBETHBIC PEAKIMU OETKOB) B
COOTBETCTBUM C TIpaBUJIaMH TEXHUKHA O€30MACHOCTH TMpU OOpallleHUH C
BEIIECTBAMU U J1A0OPAaTOPHBIM O0OPYJAOBAaHUEM, TPEACTABISATh PE3YIbTAThHI
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3alucy YpPaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBATh BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uHOpMaIMIO, TOJTyYaeMyK U3 pPa3HBIX HCTOYHUKOB (CpeACTBa MAacCOBOU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJNIOAaTh  TpaBUjia  DKOJOTHYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXpaHEHHMsI CBOEr0 3J0POBbS U OKPYXAKIIEH NPUPOJHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JIEMCTBHSA HA JKUBBIE OPraHU3MbI ONPEAECIEHHBIX OPraHMYECKUX
BEIIECTB, MoHUMas cMmbici mokasarens [IJIK, moscHaTh Ha mpuMepax CrocoOBI
YMEHBIIECHUSI W TNPEAOTBPAIICHHUS WX BPEAHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUisi 0Oy4YaroIIMUXCsl ¢ OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.
11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOEHHUS Kypca «OOImas W HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHA B TO3HAHUM SIBJICHUMN
npupoasl, B (QOPMHUPOBAHUM MBIIUICHUS W KYJAbTYpPbl JUYHOCTH, €€
(GYHKIIMOHAJIBHOM TPaMOTHOCTH, HEOOXOIMMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a7a4



1 DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE TMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBI O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/NIMUECKasl peméTka,
TUIIBI  XUMHUYECKUX  peakiuid, pacTBOp, DJIEKTPOJHUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT JAUCCOIMAIIMS, OKHUCIUTENbh, BOCCTAHOBHUTENIb, CKOPOCTh
XUMUYECKOU PEaKINK, XUMHUYECKOE PaBHOBECHUE); TECOPUM M 3aKOHBI (TEopHs
BJIEKTPOJIMTUYECKON Aucconumanuu, nepuoanyecku 3akoH . M. Menneneena,
3aKOH COXPAaHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUs W MPEBpaIllCHUs] YHEPTUU
Opy XUMHYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YECHUH U 0€30MacHOM MCIOJb30BaHUU BOKHEUIIINX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX PEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBiieHus GOpMyJd BEIIECTB M  YpaBHEHUUW  XMMHUUYECKHX  peaKIui,
cucreMarnueckyro HomeHkIatypy (IUPAC) u TpuBuanbHbIe HA3BaHUS OTACIIBHBIX
HEOPraHMYeCKUX BelECTB (yrapHblil ra3, YIJIEKUCHBIA ra3, aMMHaK, raméHas
U3BECTh, HETAIIEHAs U3BECTh, MUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAEIATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBA3U (KOBaJICHTHAs, MOHHAs, METAIUINYECKasi, BOJOPOJIHAS) B COCAUHEHUSIX, THII
KPUCTAJJIMYECKOW PEmIETKM KOHKPETHOTO BEIEeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep CpPeAbl B BOJHBIX pacTBOPaX HEOPraHHMYECKUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymie
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl MU HEMETaJUIbl, OKCHJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOIUUECKOTO 3aKoHa JI.
W. MeHnneneeBa v IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, O0OBSICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoin CUCTEMBI
XuMu4Yeckux djemeHtoB JI. M. MenneneeBa, HMCIONB3ys MHOHATHA «S-, P-, O-
AJIEKTPOHHbBIE opOuTanny, «QHEPTETUYECKHUE YPOBHIY, OOBSCHSITh
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUU
[0 TepuoaM u rpynmam llepruoandyeckon cUCTEMbl XUMUYECKUX deMeHTOB 1. U.
Menpeneena;

c(hOpMUPOBAHHOCTb YMEHHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIUYHBIX  KIJIACCOB,
MOATBEPKJIAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHMYEeCKUMU
BEILIECTBAMU C MMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pa3IUYHBIM TPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeIIEeCTB, TEIJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTaBIIATh YpPaBHEHUS pPEaKIUi pPa3IudHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKIMU UAYT /10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHUH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAacCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH  pacKpbhIBaTh CYUIHOCTb  OKHCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
3TUX PEaKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peakiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMHUUYECKOTO0 PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle llatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPHU30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBILNUJIEHHOIO IMOJYy4YE€HUsI CEPHOW KHUCIIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OONMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MAaccoBasi JOJisl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM ra3oB
MPU XUMUYECKUX PEaKLMsIX, MACChl BEIleCTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEIIECTB, TEMJIOBOrO 3(P(eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHECHHSI MACCHI
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUN COONIOAATh MPaBUiia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U J1TabopaTOpHBIM O00OpPYAOBaHUEM, a TaKXe MpaBUia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIUSIMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATH M  BBINOJHITH XUMHUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJOPOJa B MPUCYTCTBUU KaTaau3aTtopa,
ONpPEACICHUE CpEIbl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO YHHUBEPCAJIBHOTO
WHJMKATOpa, BIMSHUE PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOU PEaKIIUH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Mertamiel»y u «Hemeramibl») B COOTBETCTBUU C TpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUU C BEIIECTBAMU U JTA00PAaTOPHBIM 000PY/I0BAHHUEM,
NPEACTaBIATh PE3ylbTaThl XUMHUYECKOTO OJKCIepuMeHTa B ¢GopMme 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u ¢GOpMyTUpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
uHOpMalMIO, TOTYyYaeMyK U3 pPa3HBIX HCTOYHUKOB (CpeJcTBA MAacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUW  COOJMIOAATh  TpaBWia  SKOJOTUYECKU
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpaHEHHMsI CBOEro 3[0POBbS U OKpPYKAIOMIEH MPUPOIHOW CpElbl, OCO3HABATH
OMAaCHOCTh BO3AECHCTBHS HA )KMBBIE OPTaHU3MbI ONPEIEIEHHBIX BEIIECTB, TIOHUMAS
cmpicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0Oy4YaroIIMUXCsl ¢ OTPAHMYCHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHUE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IMO3HAHMS BEIIECTB H
XUMHYCCKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KounyecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ Konrpoiabubie | IlpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl

padoTsbI padoThI

PA3JIEJI 1. TEOPETUYECKHWE OCHOBBI OPTAHUYECKOW XUMHWH (3 YACA)

[Ipeamer opraHn4ecKoN XUMHH. https://academy-

1.1 Teopus cTpoeHUsT OPTaHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHuit A. M. bytneposa Sele-4e24-ac02-efb16fa49f6a

PA3JIEJ 2. YTJIEBOAOPO/bI (13 YACOB)
https://academy-
2.1 [IpenenpHBIE YrIIEBOIOPOIBI — AKAHBI 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-
2.2 6 0 1 content.apkpro.ru/lesson/4038171e-
AIIKCCHDL, AJTA/MCHBL, JTKHIH 4158-4bd1-ae98-18dc1cfb9399
https://academy-

2.3 ApomaTHYeCKHe YrieBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PUPOZIHBIS HCTOIHITE 3 1 0 https://lesson.edu.ru/04/10
yIJIEBOJIOPOIOB U UX MepepaboTka
PA3JIEJ 3. KUCJIOPOACOAEPKAILUIUE OPTAHUYECKUE COEJIUMHEHUSA (13 YACOB)
https://academy-

3.1 Cnuptel. ®enon 3 0 0 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

An K .
3.2 C bACTH/E!. KapBOHOBKIE KHCTOTH! 7 0 1 content.apkpro.ru/lesson/8664b319-
AIOKHBIC SGHPB! Oba3-4945-h076-ch7ae5858h90



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

3.3 VYrneBoasl

https://academy-
content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

PA3JIEJ 4. ABOTCOAEPKAIIIUE OPTAHUYECKHUE COEJIUMHEHUSA (3 YACA)

4.1 AMuHBl. AMUHOKHACIIOTEL. benku

3

0 0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

PA3JIEJ 5. BBICOKOMOJIEKYJISAPHBIE COEJMUHEHUA (2 YACA)

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2 0 0 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
I[TPOTPAMME
11 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3iejioB U TeM (undgposbie)
Ne i/mm Konrpoabnusie | IlpakTHueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
PA3JEJI 1. TEOPETHYECKHUE OCHOBBI XUMHHU (13 YACOB)
Crpoenue atomoB. [lepuoauyueckuii 3aKkoH 1
1.1 [Tepuoaudeckas cucTeMa XUMHYECKUX 3 0 https://lesson.edu.ru/04/10
anemenToB [l. 1. Menneneepa
1.2 XHUMHUYECKUE PEAKITUN 6 1 https://lesson.edu.ru/04/10
.M )
1.3 Crpoenine petectsa. Mioroobpasue 4 0 https://lesson.edu.ru/04/10
BEIIIECTB
PA3JEJI 2. HEOPTAHUYECKASA XUMUSA (17 YACOB)
2.1 MeTtamisl https://lesson.edu.ru/04/10
2.2 Hemerannsr https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.3 CBA3L HEOPTaHMUECKIX  OPraHHICCKHX 2 0 https://lesson.edu.ru/04/10
BEIIECTB

PA3JEJI 3. XUMMUSA U ’KU3Hb (4 YACA)
3.1 XUMUS ¥ )KU3HD 4 0 https://lesson.edu.ru/04/10

OBIHIEE KOJIMYECTBO YACOB I10 34 3

INPOI'PAMME

INOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

KogunuecTBO YacoB 3 N
JICKTPOHHBLIC I OBbIC
Ne ni/m Tema ypoxka Konrtpoasbnbie | IlpakTuyeckue P P
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
IIpenmeT opraHnueckom XUMUH, €6 https://academy-

1 p P ’ 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHE, PA3BUTHE M 3HAUCHUE Eele-4624-ac02-6fb16fad9f6a
Teopust cTpoeHUsI OPraHUYECKUX https://academy-

2 coenuaeHuit A. M. byrneposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBIE TOJ0KEHUSI ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o KI1accupUKaAUK
opraHuyueckux Belrects. HomeHkmarypa https://academy-

3 p ’ P 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremaTuyeckas) U TPUBUAIbHBIC £129-410f-b8be-bach589aeadl
Ha3BaHUs OPTaHMYECKUX BEIIECCTB
AJIKaHBI: COCTAaB U CTPOEHHUE https://academy-

4 ’ . p ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKHIH PAL ec23-473c-b3d7-ed82fcaddd02

5 MeraH u 3TaH — NpocTenIre 1 0 0 https://academy-

MPEICTaBUTENM aJTKAHOB content.apkpro.ru/lesson/258ddc06-



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfh9399
Otuie OIMMJIEH — IIPOCTEHIIINE

7 THIICH H HPOTHICH = HPOCTEHTIH https://lesson.edu.ru/04/10
HpCI[CTaBI/ITCJII/I AJIKCHOB
Ilpakmuueckas paboma Ne 1. «Ilonyuenue https://academy-

8 p p S y content.apkpro.ru/lesson/53cd2379-
IMUTIEHA U U3YUEHUE €20 CBOUCHB) 9245-43b1-967-Tebcdafo3ce0
Anxanuensl. byraguen-1,3 u

9 MeTmnoyramen-1,3. Tlomyuenne https://lesson.edu.ru/04/10
CHUHTETUYECKOTO KaydyKa U pe3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHS,

10 TOMOJIOTHYECKHH psijl. ATIETUIIEH — https://lesson.edu.ru/04/10
MPOCTEUIINI TPEACTABUTEIIb AIKHHOB
Brraucnenus no ypaBHEHHIO XUMHUYECKOM https://academy-

11 M content.apkpro.ru/lesson/7dada027-
peaKiH 8448-418f-b416-fbaledddab6d

https://academy-
ApeHbl: 0eH3011 U TOJIyoJI. TOKCUYHOCTH

12 P Y content.apkpro.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3dda19feef4
I'enernueckast CBSI3b YIIIEBOJOPOIOB

13 T AOPOAOB, https://lesson.edu.ru/04/10
MPUHAUICKAINX K Pa3IUNYHBIM KJIaccaM
[IpupoaHbIle HCTOYHHUKH YTIIEBOA0POIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC https://lesson.edu.ru/04/10
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:

15 MIPUPOJIHBIN ra3 U MOMyTHbIE HePTSIHbIE https://lesson.edu.ru/04/10

rasbl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KoHTpo/bHasi padoTa mo pa3ueny

16 https://lesson.edu.ru/04/10
«¥YTJ1eBOI0POIbD)

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHI: https://academy-

17 content.apkpro.ru/lesson/5439c¢18b-
METaHOJI ¥ 3TaHoJI. BoopoaHas cBsi3b 2 040-4b6f-bf34-cOATad 71694
MuoroatoMHbIE CIIUPTHI: OTUJICHTJINKOJIb U httDS://academV-

18 content.apkpro.ru/lesson/461aa9c8-
fHepHH c0ef-4827-a8e5-d12a0bedc826
deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UUECKUE https://academy-

19 . content.apkpro.ru/lesson/649883b8-
U XUMHUYCCKUE CBOUCTBA, IPUMCHCHUEC 7c5f-4f16-896e-1022278008f1

https://academy-

20 ATIETHIEI: GOPMATEACTHA H content.apkpro.ru/lesson/8664b319-
aUETATbACTH]L. AUCTOH 0ba3-4945-h076-ch7ae585890
OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBBIE https://academy-

21 KHCHOTEL: MypaBEHHAS H YKCYCHAS content.apkpro.ru/lesson/b4feaa04-

3438-4b57-a3ec-ba0fofe63c0d
. https://academy-

22 Hpaxmuueckas p a?oma M 2. «Cooncmea corrl)tent.apkpro\./ru/Iesson/9834d408—
pacmeopa yrcycnou kucuomst) 386d-444a-8de3-7efba8h98cdb
CreapuHOBas 1 OJICMHOBAs! KUCIIOTHI, KaKk

23 MPEACTABUTEH BBICIIUX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT

24 Mer1a kai comt BHCHM? KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT, MX MOIOIIEe JCHCTBUC
CrnoxHbIe (DUPBI KaK MPOU3BOTHBIC https://academy-

25 KapOOHOBBIX KUCIIOT. [ MPOSIN3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f2-
3¢upoB a0d4-4945-a0eb-1e59cd5f4d9f

26 XKupsl: ruapoaN3, NPUMEHEHHE, https://academy-

Omosioruueckas POJIb KUPOB

content.apkpro.ru/lesson/71ac43f2-



https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
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https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

a0d4-4945-a0eb-1e59cd5f4d9f

VYTraeBoipl: cOCTaB, KiaccuuKarus.

https://academy-

27 Bakneiiue npencTaBuTeNN: III0K03a, 1 content.apkpro.ru/lesson/709ce43a-
¢bpykTO3a, caxapo3a deb6-4281-963b-01d2e212d4d0

28 Kpaxaz it ueiu1ionosa kax npHpoAibie 1 https://lesson.edu.ru/04/10
IOJIUMEPHI
KoHTpoJibHasi padoTa 1mo pa3jaeay

29 «Kuciaopoacoaep:kaiye opranuyecKne 1 https://lesson.edu.ru/04/10
COeTMHEHHUsD)

https://academy-
30 AMUHBI: METUJIAMUH U aHUJINH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE https://academy-

31 OpraHUYECKUE COCTUHEHUS, UX 1 content.apkpro.ru/lesson/c2f2f3d7-
ouonornuyeckoe 3HaueHue. I[lenTuanl 43d1-4873-ace0-78eca6009628
Benky Kak IpHpOIHbIe https://acadenmy-

32 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS 43d1-4873-ace0-786ca6009628

33 OCHOBHbIC HOHATHS XHMHH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJIIPHBIX COSIMHEHUI
OCHOBHEBIE METOIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 https://lesson.edu.ru/04/10
[TnacTmacchl, Kaydyku, BOJOKHA

OBHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME
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https://lesson.edu.ru/04/10

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS

1 1 0 0 https://lesson.edu.ru/04/10
KOH(UTYpaIus aToMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
crcTeMa XUMHYecKux dmneMmenTos 1. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHAYECKUX DJIEMEHTOB U UX COETUHEHUH 10
I'pyIaM U IepuoiaM. SHaYCHHE

3 Py P 1 0 0 https://lesson.edu.ru/04/10
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux 3aeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU
Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b, €€

4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 0 0 https://lesson.edu.ru/04/10
cBs3u. Bonopoanas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUIIATEITLHOCTD.
Crenenn okucieHus. Beliectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHS
[Tonsarue o aucnepcHbIX cucreMmax. MicTunHbie

6 Y KOJUIOUJIHBIE pacTBOpBL. MaccoBast 101t 1 0 0 https://lesson.edu.ru/04/10

BCIICCTBA B paCTBOPC



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BEIECTB, Pa3INYHBIX
KJIaCCOB

https://lesson.edu.ru/04/10

Knaccugukamums XuMHUECKUX peakunuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://lesson.edu.ru/04/10

Ckopoctb peakiui. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

https://lesson.edu.ru/04/10

10

Ilpaxmuueckas paooma Ne 1. «Bauanue
Pa3uynbIX haKmopos Ha cKopocms
XUMUYECKOU PeaKyuuy

https://lesson.edu.ru/04/10

11

DIeKTpouTHYEeCKas aucconuanus. [lonsarue
0 BoJiopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['mapomm3
OPraHUYECKUX M HEOPTaHUYCCKUX BEIICCTB

https://lesson.edu.ru/04/10

12

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pPEaKIuu.

[TonsiTHe 006 31eKTpoIM3€e PacIUIaBOB U
pacTBOPOB COJIeH

https://lesson.edu.ru/04/10

13

KoHTpoJabLHas padora 1o pasaeay
«Teopernyeckye 0CHOBLI XUMMI

https://lesson.edu.ru/04/10

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue puznyeckre cBONCTBa
METaJJIOB

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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15

CrinaBel METaUIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

https://lesson.edu.ru/04/10

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpUii, KM, KAJIBIIMI, MarHUH,
QIIOMHHMI) U UX COETMHEHUN

https://lesson.edu.ru/04/10

17

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CoeqUHEHNN

https://lesson.edu.ru/04/10

18

XHWMHUYECKUE CBOMCTBA XpOMa, MEIN U MX
COCIMHEHUIN

https://lesson.edu.ru/04/10

19

Ilpakmuueckas paooma Ne 2. ""Pewenue
IKCHEPUMEHMATILHBIX 3A0ay nO meme
«Memannor»'"

https://lesson.edu.ru/04/10

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Teproanueckoit cucreMe XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

https://lesson.edu.ru/04/10

21

®u3nuecKre CBOMCTBA HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IpUMepe
KHCIIopoa, cepsl, hochopa u yriepoaa)

https://lesson.edu.ru/04/10

22

XHWMHYECKHE CBOMCTBA TAIOT'CHOB, CEPhI U UX
COEUHEHNN

https://lesson.edu.ru/04/10

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEUHEHUN

https://lesson.edu.ru/04/10

24

XHUMHUYECKUE CBOMCTBA yriiepoa, KpEMHUS U
HUX COeIUHEHUN

https://lesson.edu.ru/04/10

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

https://lesson.edu.ru/04/10

26

O00011eHNE U cUCcTEMAaTU3aLMs 3HAHUI IO

https://lesson.edu.ru/04/10
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Tteme «Hemeramiey. Beruncnenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

Ilpakmuueckasn paboma Ne 3. «Pewienue

27 IKCNEPUMEHMAIbHBIX 3A0ay no meme 1 https://lesson.edu.ru/04/10
"Hememanuot'»

28 KoHTpoJbHasi padoTa 1o TeMam 1
«MeTtaLas» 1 «HeMeTalIbD»

29 Heopranudeckne u opraHMYecKrue KACIOTHI. 1 httos://lesson.edu.ru/04/10
Heopranwdeckne u opraHMdecKue OCHOBAHUS
AMmpoTepHBIC HEOPTaHUYECKHE U

30 opraHuueckue coenuHeHus. [ eHeTnueckas 1 httos://lesson. edu.ru/04/10
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,

31 SHEPTETUYECKOM U MUIIEBON OE30TIaCHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1 https://lesson.edu.ru/04/10
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1 https://lesson.edu.ru/04/10

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA https://lesson.edu.ru/04/10

OBLIEE KOJIMYECTBO YACOB I10 34

ITPOI'PAMME
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OuennBanue y4yeOHOM AesITeJILHOCTH

[Ipu oneHuBaHUU ycmHo2o omeema 0OYYAIOIIETOCS HA TOCTABJICHHBIN
BOIIPOC WJM €ro OTBETa IO PE3yJbTaTaM BBINOJHEHUS KOHKPETHOTO
yIpaXKHEHUS 11e71eC000pa3HO MPUMEHUTD CIICIYIONIUE KPUTEPUU:

OTMmeTKa «5» CTaBUTCS MPHU YCIOBUU, €CIIH 00YYaIOLIUNCS:

— JJaeT  TMOJIHBIM  apryMEHTHPOBAHHBIM  OTBET,  U3JI0KECHHBIA B
OIPEICIIEHHOW JIOTUYECKOM MMOCIIEA0BATENBHOCTH;

— JIEMOHCTPUPYET MOHUMAHUE CYIIIHOCTH COOTBETCTBYIOIINX XUMHUYECKUX
MOHATHI, 3aKOHOB W TEOPUM, HUCHOJB3YET HMX BO B3aUMOCBA3U IS
OOBSICHEHUSI pacCMaTpPUBAEMbBIX SIBICHHUH W CBOMCTB H3y4yaeMbIX
BEILIECTB;

— YCHELIHO pealn3yeT TNOJYyYECHHbIE paHee 3HaHUS ISl MOCTPOCHUS
BBIBOJIOB 1 O0OOIIIEHMIA.

OtMmeTKka «4» CTaBUTCS TIPU YCIIOBHUH, €CIIH O0YyJarONTUNACS :

— J1aeT OTBET, YJIOBJICTBOPSIONIMK B IIEJIOM TpeOOBaHUSIM K OTBETY Ha
OTMETKY «5», HO MOpH 3TOM JIONMYCKAE€T HEKOTOPhIE HETOYHOCTHU B
TOJIKOBAHUH CYITHOCTH (PAKTOB U SIBJICHUH, O KOTOPHIX UJIET PEUb;

— CaMOCTOSITEIBHO YCTPAHSIET UMEIOIINECS B OTBETE HETOUHOCTH.

OtmeTKa «3» CTaBUTCS MPHU YCIOBUH, €CIIH 00YYAIOIUNCS :

— J1aeT OTBET, KOTOPBIH MO COJIEPKaHHIO B OOJBIIECH YaCTH YJOBJIETBOPSET
TpeOOBaHUSAM K OTBETY Ha OICHKY «4», HO JOMYyCKaeT ONIMOKH IpHU
UCIIOJIb30BAaHUH TEOPETUUYECKOTO M (PaKTOJIOTHIECKOr0 MaTepuarna;

— HE JAEMOHCTPUPYET YMEHUS MO YCTAHOBIICHUIO CBSI3U MEXK]y U3YUEHHBIM
paHee U HOBBIM TEOPETUYECKUM MaTEpPUAIIOM;

— 3aTpyAHSETCS B IOCTPOSHHUH BBIBOJOB M O0OOIICHUI;

— JOIMYUIEHHbIE OIIMOKY UCTIPABIISIET C TOMOILBIO YUUTEIIS.

OTMmeTKa «2» CTaBUTCS MPHU YCIOBUH, €CITH 00YUYaIOIUNACS :

— J1aeT HEBEPHBI OTBET HA MOCTABJICHHBIN BOIPOC;

— TOKa3bIBaeT HEC(OPMUPOBAHHOCTH 3HAHUN COOTBETCTBYIOIIUX MOHSTHIMA
Y 3aKOHOMEPHOCTEN;

— HEBEPHO IMPUMEHSET WU3YYCHHBIE IMIOHATUSA, 3aKOHbl W TEOPHUM IS
OOBSCHEHHS PpPAaCCMAaTPUBAEMBIX SBICHHH W CBOWCTB HM3y4aeMbIX
BEILIECTB;

— 3arpyAHsieTcs B WCOPABJICHUM  JIOMYIIEHHBIX  OMIHMOOK  Kak
CaMOCTOSITENBHO, TaK U C IIOMOILBI YUYUTEIIS.

Kpumepuu ouenueanus nucoMeHHbIX padom nO Xumuu, 6 MOM Uucie
KOHMPONbHBIX U NPOGEPOUHBIX PAOOM:



- [IpaBuibHO BBHITIOJIHEHBI BCE 3aJaHUs padOTHl / BCE KOMIOHEHTHI 3aJJaHUs —
«5» (OTIUYHO)
- BommonHeno mnpaBwibHO 2/3 3amaHuii  (KOMIIOHEHTOB 3aJiaHusl) WIH
BBITIOJTHEHBI BCE 3aJIaHMsI, HO B OJIHOM M3 3aJaHUl MPUCYTCTBYIOT OIIUOKH —
«4y (xopor1iio)
- Boimonneno npaBunsHO Oonee 1/2 3agaHuii (KOMIOHEHTOB 3aJlaHUs) WIIA
BBHITIOJTHEHBI BCE 3aJjaHUWs, HO B IOJIOBUHE W3 HHUX MPHUCYTCTBYIOT OINMUOKH —
«3» (yIOBIETBOPUTEIIHHO)
- BrimonHeHno npaBwibHO MeHee 1/2 3agaHuil (KOMIIOHEHTOB 3aJIaHUs) WUIIU
BBITIOJTHEHBI BCE 3aJaHUs, HO B TOJIOBUHE W3 HUX MPUCYTCTBYIOT OIIUOKU —
«2» (HEyIOBJIETBOPUTEIIBHO)
- Otka3 oOT BbBINOJAHEHUS pabOThl WJIM CJIaH MyCTOH JHUCT — «1»
(HeYTOBJIETBOPUTEIBHO)

Owubku, 3a KaxicOyro U3 KOMopvlx ommemxa chudcaemcs va 1 oann unu
He 3acuumvléaemcst 3a0aHue Yeaukom Wil 4acms 3a0anus (6 pabome u3
HEeCKONbKUX 3A0aHUIL).
- IOMyIIeHBI (paKTUUeCKue OMIMOKH;
- TOMYIIEHBI OIIHMOKHU B COCTABICHUH (POPMYJI BEIIECTB 110 BaJC€HTHOCTH,
- JIONYIIEHbl OMIMOKM B COCTAaBICHUH (HOPMYJ OPraHUYECKHX H
HEOpPraHMYECKUX BEIECTB;
- TOMYIIEHBI OMIMOKH, CBA3aHHBIE C HOMEHKJIATYpPOl BEIIECTB,;
- HEBEPHO COCTABJICHO YPABHEHHE PEaklUU (B TOM YHCIIE JOIMYIIECHBI OITUOKU
B paccTaHOBKe KOA(PPHUIIMEHTOR);
- HIOHHOE YpaBHEHHUE COCTABIICHO C OIIMOKAMU;
- JIOMyIIEHbl OIMMOKM B YKa3aHWU BAJCHTHOCTH, CTEMEHU OKHUCICHUS,
paccTaHOBKE  3apsioB HMOHOB (B TOM dHCI€ B  TMPaBWIBHOCTHU
MOCJICTIOBATEILHOCTY 3HAKA U 3HAYEHUS 3apsifa);
- IOMYIIEHBI OIMMMOKKA B COCTaBJICHWHU AJIEKTPOHHOTO OanaHca (B TOM YHMCIE B
ONpENENICHNH 3apsiOB HMOHOB, TMOJICUETE 4YHUCJIA DIJIEKTPOHOB, YKa3aHUU
OKHUCJIMTENISI NI BOCCTAHOBUTEIIS );
- IONYIIIEHbI OITMOKH B ONPEIETICHUH MOJISIPHOMN (MOJIEKYJISIPHOW) MacCHhl,
- OTHOCHUTEINIbHAs aToMHast Macca xiiopa (Cl) mpunsTa oTiimaHoM oT 35,5;
- HEMPABUWJIBHO OTPEETIEHO MOJISIPHOE COOTHOIIEHUE B 3a7ay4e;
- HEMPaBUJIBLHO BBIMIOJHEHBI PACUYEThl, B TOM YHCIE JOMYIICHBI OIIMOKU B
OKPYTJICHHH;
- JIOMYIIEHBI OMMOKN B COCTABICHHH CTPYKTYPHBIX (DOPMYN OpraHMYECKHX
COEMHECHUM;



- JIONYIIEHbl OIMMOKK B CHUHTAKCUCE TMPU COCTABJICHUU Ha3BaHUU
OpPraHUYECKUX BEIIECTB [0 CUCTEMATHYECKOM HOMEHKJIATYpPE;

- TIPU COCTABJICHUU YPaBHEHUU WJIU CXEM PEaKIUi C y4aCTUEM OPraHHYEeCKUX
COCIMHEHUN UCIIOIb30BaHbl HE CTPYKTYpHbIC (WIM TMOJYyCTPYKTYpPHBIE), a
OpyTTO-hopMyIibl (KpOME pacyeTHBIX 3a/1ady;

- MIPU COCTABJICHUW yPaBHEHUU WJIM CXEM pPEaKIUi C y4aCTUEM OPTraHHYEeCKUX
COCIMHEHUN HE YyKa3aHbl WM HENMPaBUJIBHO yKa3aHbl YCIOBUSI MPOTEKaHUS
npoiiecca (KpoMe pacueTHbBIX 3aj1au);

- IPY PEIICHUH 3a/1a4M HE TIPUBOJIUTCS PEIICHUE B 00IIIEM BU/IE;

- TIpY BBHITIOJIHCHUHU PACUETOB HE yKa3aHa Pa3MEPHOCTb BEJIWYUH B KOHCUHOM
JEeWCTBUM WIH JIOTYIIEHA OIMKMOKA B YKa3aHUU Pa3MEPHOCTH;

- TP BBHINIOJIHEHUHU JA0OPATOPHBIX WJIM TPAKTUUYECKUX PabOT OTCYTCTBYET
11eIb paboThl, HAOMIOAEHUS OTCYTCTBYIOT WJIM HETIOJIHBIE;

- TIPY BBIMIOJIHEHUU JIa0OPATOPHBIX WM MPAKTHYECKUX PaOOT OTCYTCTBYIOT
BBIBOJIbI WJIK HE COOTBETCTBYIOT COACPIKAHUIO U 1IEJIU Pa0OTHI,

- jomymieHsl opdorpaduyueckue OMHOKA B HANUCAHUM XUMHYECKUX U
du3MUecKrX TEPMHUHOB, IPUCYTCTBYIOLIUX B yueOHUKE, HA TOCKE, B KJIACCHOU
paboTe u T.n1.;

- B 0pOpMJICHUU TPAKTUYECKOM pabOThl HE clielaH PUCYHOK (€ciau OH
npernoaraercs B pabore).

Kpumepuu ouenueanus nucomennvlx pabom no xumuu Ha ypoke 6 ¢hopme
mecma (OuKkmanma u m.o.):

Jlan npaBuiabHbBIN 0TBET HA 9-10 Bonpocos u3 10 — «5»

JlaH npaBUIbHBIN OTBET HA 7-8 BompocoB u3 10 — «4»

JlaH mipaBUIIbHBIN OTBET Ha 5-6 BompocoB u3 10 — «3»

JlaH mpaBUJILHBIN OTBET MEHEE, YeM Ha 5 BOIIPOCOB — «2»

OTka3 oT BBITIOJIHEHUS PabOTHI (CIaH MyCTON JHUCT) — «1»

YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumust, 10 xmace/ T'abpuensa O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AKITHOHEpHOE 00I11ECTBO «M3naTenbcTBO «IIpocBemenne,2021 T
Xumust, 11 xmace/ Tabpuensa O.C., OctpoymoB W.I'., Cmanko C.A.,
AxmmonepHoe o6mectBo «M3marensctBo «IIpocsemenue»,2021r.

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA



Xumus (0a3oBbIi  ypoBeHb). Peanu3zanus 0Opa30BaHHSA: METOIUYECKOE
nocobue mns yuutens / Kaepuna A. A., Iluuyrumna I'.B.; nmox pen.I. B.
[Tnuyrunoit. M.: ®I'BHY «WHcTUTYT cTpareruu pa3BUTUS 0Opa30OBaHUS

PAO», 2022 81 c.:u.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

https://edsoo.ru/rabochie-programmy



		2025-02-04T15:46:18+0400
	Алабужева Ольга Васильевна




