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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOil 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero o00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepallbHOM  roCyJapCTBEHHOM
oOpazoBarensbHoM cTanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHMH «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Odenepanuun Ha niepuoa 1o 2025 ronma» (Pacnopspkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY 1MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEIECHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 knaccoB Ha 0a30BOM ypOBHE COCTABUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, Pe3yJdbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTebHON  OpraHU3allluM, SIBISETCS HEOThEMJIEMOM YacThl0 HUX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro 00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTypbI
YelioBeKa, a TakKe OKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHOW cpene. Peanmmsyercss XumMudeckoe o00Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeaHero ooIero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUs», COJIEpKAaHHE M IIOCTPOEHHE KOTOPOro OIPEAENICHBl B
nporpaMmMe MO XMMHHM € y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAYCHUS B
NO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaeil M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooImero oopaszoBanus B Poccuiickoit deaeparuu.

XuMUS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AINH, B CO3JaHUM HOBOW 0a3bl MaTepHAIBHOWU KYJIBTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBILIUICHMS,
B CO3JJaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKPYXAlOIIeM MHUpPE KaK O €IUHCTBE
IPUPOABI U YeJIOBEKAa, KOTOpoe (POopMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMM HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3uJaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMM HaNpaBJIC€HA HA pEIICHUE
I00aIbHBIX MOPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOJOJKECHUS
00pa3oBaHUs B Pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0Imas W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUN M3 OOIICH XMMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa comepkaHusi KypcoB — «Opranuueckas Xumus» U «OOmas u
HeopraHudeckass XuMus» cHOpMHUpPOBaHA B MporpaMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHMIO Yy4eOHOro Marepuana U 00YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpEeIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCcKOll XHWMHHU BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKUX U BJIEKTPOHHBIX
NpeICcTaBleHu O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIIEBOJAOPOJIOB JIO CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHndeckod XUMHH IMOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOMCTB BEILIECTB OT UX CTPOCHHUSI, O XUMUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOrO 00IIEero oOpa3oBaHus
TEOPETUUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHWS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromuMMCsl TMPEJOCTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHUM O BaXXHEWILIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaX W NPHUMEHEHUHU, a TAKXKE O XMMHUYECKUX PEAKIUAX, UX CYHIHOCTH H
3aKOHOMEPHOCTSAX MpOoTeKaHus jAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUSA, HMEIOIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aUMOCBSI3U XHUMHH C
OPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoLEcCy
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh HMH(OpMAIUIO U
OPUMEHATh €€ JUIsl TONOJHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1a4u. B 1enom copepkanue yueOHOTO
npeamera  «XUMHS»  JTAaHHOTO  ypOBHS  W3Y4YEHHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJI TMOHUMAHUSA
¢unocopckux uuen, TakMxX Kak: MaTepUalibHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTb MPUPOAHBIX SABJICHUNA IYyTEM SKCIHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMM MEXKAy HOBBIMH (aKTaMH U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, ChIPbs, CO3[IaHUs HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS H  COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (opmupoBaHue
YHUBEPCAJIBbHBIX YYEOHBIX JCHCTBUM, UMeEmUX 0a30Boe 3HAYECHHE IS
pa3MYHBIX BHUJOB JESATENBHOCTU: pelIeHUs NpobiieM, IOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIENO0BATENIbCKON AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IIO3HAHWU
XUMUHU.

B mnpakTuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO OOILETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBJICHHEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HAayKH Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JEeSATENbHOCTH YeJIOBEKa M KaK OJAHOrO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEW W3y4YEHUS
IIPEIMETA SIBIISIETCS BIIOJIHE ONPAB/IaHHbIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LIEJIAMH H3YYEHHs IpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaxKHeHIen
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
J€eXaT KIIOYeBble TOHATHS, (DyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

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

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DJKCIEPUMEHTa, COOJIIOJICHUEM  MpPaBUI
0e301acHOro O0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkaTenibHas XapakTepUCTHKA Elel U 3a1a4d U3yuyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME cpenHero oduiero oopazoBanus. Ceronns B
OpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOydeHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh cClocobamu |
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOW KU3HU
IUTSL pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TOpU U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauUEHUE MPUOOPETAIOT TaKKE 1IETN U 3a7a4H, KaK:

azanTamnys oO0y4aroluMXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY HPHUHITHIO I'PAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUIOB
JESTENBHOCTH: PEIICHUs MPoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACSATEIBHOCTH, KOTOpash 3aHUMaeT
BA)XHOE MECTO B TMO3HAHUM XUMHUHU, a TaKXKe JJid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUYaOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKAHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIEPUMEHTA;

BOCIIUTaHHE Yy OOydYalmuxcs YyOeKIEHHOCTH B T'YMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAIBLHOTO MPUPOOTIONB30BAHMSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAMUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 370pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SIBJICHUSMH.

B yuebGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMET «XHUMUS»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOW oOsactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYecKHMX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHUYECKHH psa. Meran U 3TaH —
POCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHME M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXOXKICHUE B MPUPOAE, MOIYyUYEHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATALlUM, OKHCICHUS W
IIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

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

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psill. ALETUIIEH
— TpOCTEHIINMN TpeACTaBUTENb AJKHHOB: COCTaB, CTpOEHHE, (u3mueckue Hu
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTAIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3NUYECKHE U XUMHUYECKHUE CBOWCTBA
(peakuuu raJoreHUpoOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue,  uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoOB. ['eHeTMYecKkas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIMMU K
Pa3IUYHBIM KIJIACCAM.

IIpuponHble UCTOYHUKHM YII€BOAOPOAOB. lIpupoaHBIM ra3 W IOIYTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOIYKTHI €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HMX IPEBPALLICHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIEIMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyYEHHE ATHIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Boruncnenuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa UCXOHOIO BEIECTBA WJIM MPOJIYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kucaopoaconepsxkamue opranudeckKue coeJHHEHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTBI. METaHON MW D3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (PEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoIOpOoaHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIAa U ATAHOJIA HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJHULEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rIunepruHa U STUIEHTJIUKOIIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOWMCTBA.
Tokcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopManplaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIMH ), IOJyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NYECKHE U XMMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(uKaIim), NoJydyeHUEe U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAas KHCIOTHI KakK MPEICTABUTENIM BBICHIMX KapOOHOBBIX
KHCIJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IEUCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [‘waponus
coxHbIX 3¢upoB. XKupsl. I'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogel: cocraB, Kiaccu@UKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapu: OCOOCHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruapokcugom menu(ll), oxucinenne ammuadHbiM pacTtBOopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeUoNIo3bl.  Pu3nyueckue W XMMUYECKHE CBOMCTBAa Kpaxmaya (THAPOIH3,
KayeCTBEHHAs PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEeHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeOpa(l) u runpoxcuaom wmenu(Il), B3aumopeiicTBHe Kpaxmajia C HOJIOM),
POBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuétHrie 3agaun.

Bbrluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIH INPOAYKTa PEaKIHMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOJTYKTOB PEAKIIUN).

A3zoTconepxkaliye OpraHMuecKrue COCIMHEHHUS.

AMUHOKHCIIOTBI KaKk amM(pOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMMHYECKHE CBOMCTBA AMMHOKHMCIIOT (Ha IpUMEpe TIMLuMHA). bronorumdeckoe
3HaYEHUE aMUHOKUCIOT. [lenTubl.

benkn Kkak NpUpOIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHMs. IlepBuunas,
BTOPUYHAs M TPETUYHAs CTPyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M MX IPEBPALLCHUN:
HaOJII0/ICHNE U OMKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OelIKOB MPH
HarpeBaHUM, LIBETHbIE pEaKLUu OEIKOB.

BbICcOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJIEKYJIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
ITOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCHEpPUMEHTAJIbHBIE METOAbl M3YyYEHHs BEIIECTB M HMX IPEBPALLECHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXXIpeaMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xyacce OCYHIECTBISIETCS 4YE€pe3 HCIOJBb30BAaHHE KaK OOIIMX E€CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU IS OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIINPOBAHUE.

®usuka: Marepus, DSHEprus, Macca, aroM, DJIEKTPOH, MOJEKyIa,
OPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKHE BEJIMUMHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO,
peCypCehl.

TexHonorusi: nUIIEBBIE MNPOAYKTbI, OCHOBBI pPALMOHAJIBHOIO NUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
VUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMudeckud anemMeHT. ATtoMm. Aapo aroma, H30TOMNBL. JNEKTPOHHAs
000yI04YKa. DHEPreTuYecKue ypoBHU, TOJYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesieHUs] 3JIEKTPOHOB IO OpOUTaiIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOIOB. DNEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Iepuonnueckuit 3akoH u Ilepronnueckas cucreMa XUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepUOANYECKOrO 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMu4deckux anemMeHTtoB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(koBaJeHTHAs] HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHWsA KOBAJEHTHOM XUMHUYECKOW CBsi3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbeiil). BopopoaHass cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbl: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PACTBOPBL.
MaccoBast 10Jisl BEILIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenkmnartypa
HEOpPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckas  peakums. Kimaccupukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKONW XUMHHM. 3aKOH COXPAHEHHUS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XUMHYECKOe paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [lartenbe.

DOnekTponauTnyeckas auccornyanus. CHiibHBIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PAaCTBOPOB BEIIECTB: KUCTas, HEUTpaabHasl, IIIEJIOYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaICHMUIA:
neMoHctpanusa Taomui «[lepuogudeckas cucrema xuMuueckux siaeMmentos 1. U.
MeHnneneeBay, H3ydeHHE MoOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMI0ICHUE U
OMHCaHNe JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIM3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHAUKATOpA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusHue pa3audHbiX (akTOPOB HA CKOPOCTH
XUMHUYECKOW PEAKIAN.

Pacuérurnle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuii, B TOM 4YHUCIE
TEPMOXUMHUYECKHUE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHSTHUS «MAacCCOBas
JIOJISL BEILIECTBAY.

Heoprannueckasi XuMus

Hemeramnel. Ilomoxxenune HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U 0COOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIOB. AJIJIOTPONHS HEMETa/uioB (Ha mpuMepe
KHCJIOpoJ1a, cephl, (hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEMIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpPbl, a30Ta,
dochopa, yrimeponsa M KpEeMHHS) W HMX  COCIAMHCHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSUHEHUN ).

[IprMeHeHnE BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.



Mertamisl. Ilonoxxenue merannosB B [lepuoguyeckoinl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢uzndeckue cBoiicTBa MetaiioB. CrjiaBbl METaJJIOB.
DIEKTPOXUMHYECKUI P HANIPSIYKEHU METaJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalud, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mue cnocoObl Moiay4yeHus: MeTauioB. I[IpuMeHeHne MeTalsioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPAILCHUN:
U3y4YeHUe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIeHWEe M OIMHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIE€JI0UEH, KaUeCTBEHHbIE PEaKIIMM Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemiecTBa WiM 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.

XUMUS U )KM3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTHYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30IacCHOCTH, Pa3BUTUU MeAUIMHBL. [loHATHE O HAay4YHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUYECKUX PEAKIIHM.

[IpencraBmennss 00 OOMMX HAYYHBIX NOPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB M MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIHLHBIC
MaTepualibl, KOHCTPYKIHOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepualibl JJIs 3JCKTPOHUKH, HAaHOMAaTEpHUaslbl, OPraHUYECKUE W MUHEPAIbHbIC
ya0OpeHus.

XuMHSI YW 3J0pOBbE 4YEJIOBEKA: IIPaBHJIa HCIOJB30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuaa 0€30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEHEBHOM KU3HU.

MexXnpeaMeTHbIE CBA3U.

Peanuzammst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOOmed u
HEOpraHW4YeCcKor XxuMuu B 11 Kitacce oCymecTBISAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIA (DakT, THIoTe3a, 3aKoH,
TEOpHs, aHaJu3, CHUHTE3, Kiaccu(uKaIus, TepUOJUIYHOCTh, HAOIIOJCHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.



dusnka: MaTepus, SHEPTHS, Macca, aTOM, JIECKTPOH, MMPOTOH, HEUTPOH, MOH,
M30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIICCTBA, (DM3UYCCKHUE BEITMYMHBI U CIMHUIIBI WX
WU3MEPEHUS, CKOPOCTb.

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

['eorpadusi: MuHEpaAIBI, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECypCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJLTYpPIHsl, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKUX IMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJIOB,
AJICKTPOHHAS MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TporpaMM CpeaHero oOmero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeJMETHbIM M TpeAMETHhIM). HaydHOo-MeTonUuecko OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-JICSATEIBHOCTHBIM IMOJXO0JOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MNpeaMera «XUMHUS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPE/1e1CHUIO;

HaJIU4Yre MOTHBAIIMK K 00YyUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW M UICTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH [EI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HaJIM4YME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPbl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YE€OHONW M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMU POCCHUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS TMpeaMeTra «XHMUs» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0Oy4JaromuXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIUTAHMSA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUM B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [EATEIBHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U
apryMEHTBI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUIOB YU€OHOU NESITEIHHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIecCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JOCTHIKEHUS HAYKU €CTh pPe3yJIbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa W II03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHaau3e MHQpOpMAIMU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIC PELICHHUS, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBApHILEH ¢
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME TOCIEICTBUH ATUX
MOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DHU3HUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwiI 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHHUSI UEHHOCTH MPaBUJI HWHIUMBUAYAJBbHOTO M  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOMINX 37J0POBBIO M KU3HHU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOr0 BOCIIMTAHMS

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW MW  JPYrUxX BHJAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM M0 XUMUH;

YBaXXEHUSI K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHAWBUIYAIBHOW TpaeKTOpUU
oOpaszoBanus, Oyaymed mnpodeccuu M peaau3alud COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNY€eCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€COO0Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHMYECKHUX MPOoOeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOITHON U COIMATILHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTWIKEHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpe OKpYyKarolen
IPUPOJHON cpejie, YMEHHsI MPOTHO3MPOBATh HEOJArompUsITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

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

NOHMMAaHHS CHeUM(PUKH XUMUM KaK HAayKH, OCO3HaHHMS €€ pOJIu B
(dbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MpeACTaBICHUS 00 OKPYKAIOUIEM MUPE KaK O €IUHCTBE MPUPOJbI U YEIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUHU I  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXXHOM pOJIU B
CO37IaHUHM HOBOMW 0a3bl MaTepUATBHOW KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUYECKOW, MUILIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIIEUEHUH YCIOBHUI
VCHENIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW IKHU3HU KaXKIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAlOUIEro Mupa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 IMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTMBHOMY TMOJYyYE€HHMIO HOBBIX 3HAaHUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCuoHaIbHOM
NS TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS Y4eOHOTo mpeamera «XuMus» Ha
YPOBHE CpeIHETo 00111ero 00pa3oBaHus BKIIOYAOT:

3HAaYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyYHbIE MOHSATUS, OTPAXKAIOIIHE
IIEJJOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHenupUKy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipollecc, CUCTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsi, UCCIIeAOBaHNE, HAOIIOICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJbHbIE Y4ueOHBbIC NeHCTBHS (ITO3HABATEJIbHBIC, KOMMYHHUKATHBHBIC,
PETYJISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHOMN
IPAMOTHOCTH U COIUAJIBHOM KOMIIETEHIIMHM O0YJaIOTUXC S,

CIIOCOOHOCTD 00ydJaromuxcs HCII0Jb30BaTh OCBOCHHEIE
MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M YHUBEpPCAJbHBIC yUeOHBIE
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbie Ppe3yiabTaThl OTPaKalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMM W PEryJISTUBHBIMU
JICUCTBUSIMMU.

Osaagenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMO3HABATEJbHBIM U
JEeHUCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAessaTh IENH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TMTOCTABICHHBIMU LIEJISIMU;

KCTOJIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIWMBATh WX B3aWMOCBSA3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU U1 KIACCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIeHUs] (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABIISTH 3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUuUeckas ¢GopMmysa, ypaBHEHHE XUMHYECKOUH
peakiuu — TPHU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJO0B HAYYHOI'O MO3HAHUS BEIIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33/1a4U UCCIIEIOBAHUSA, UCTIOIh30BaTh MMOCTABICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHWUPOBAHWS M TPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIEeNOBATEIbCKOM UM  TIPOSKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
[IOMCKY METOJOB pEUICHUS NPAKTUYECKUX 3a7ad, I[PUMEHCHUIO Pa3JIMYHBIX
METO/I0B O3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HWCTOYHHKAX WHPoOpManuu (HAydHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPaBOYHBbIE MOCOOUS,
pecypcel MHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BHIOB U (OpM
MPEICTABIEHNUS, KPUTUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEYNBOCTb;



dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBINIOJHEHUS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOAB30BaHUA HH(GOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPECTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMel: MPUMEHSATh MeEXIpeaMeTHble ((dusuyeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJISITHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl B XOJ€ JUajora u/uin
JTUCKYCCUM,  BBICKa3biBaTh  HJACH, (POPMYIUPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IO3HABATEIbHOW JCSATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO MM COBMECTHO CO CBEPCTHHUKAMHM TIPH BHITIOJIHCHUHU
XUMHYECKOTO SKCIEPUMEHTAa, MPAKTUYECKON pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBENEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS IMO3HIMI B
X071 00CYXJI€HHUSI 1 0OMEHA MHEHUSIMH.

OBi1aieHUe YHUBEPCATBHBIMH PeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITETIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
JESTENbHOCTh, OMpenessiss €€ Ieau MW 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh IMpeJjaracMblii  ajlroOpuT™M JCHCTBUHA TIpHU
BBIMIOJTHEHUM Y4YEeOHBIX M HCCJENOBAaTEIbCKUX 3a/ad, BBIOMpATh Haunboee
b eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA HAa OCHOBE caMoOaHalIn3a
1 CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHS»
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJH XHMHUH B TIO3HAHUU SIBJICHHUU



npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(GYyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOW  XUMHUYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOMINE TOHATUS (XUMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTroma, MOJIEKYJia, BaJJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIH 00BEM, YIVIEPOJHBIN CKeyeT, (QYyHKIMOHAJIbHAS TpyMIa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TCOPUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (DAKTONOTHYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCIOJB30BaHUN BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
PAKTUYECKOU EeSATEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTepHbIE IMPU3HAKU TMOHATHA,
yCTaHABJIMBATh MX B3aUMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MpPU
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPaBHEHMA XUMHUYECKUX peakIlui,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUHN YCTaHABIMBATH MPUHAJICKHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEUIECTB IO UX COCTaByY U CTPOEHUIO K OINpEIeIEHHOMY
KJIAcCy/Tpynne COoequHEeHUuN (YriIeBOJOPOABI, KHUCIOPOA U a30TCOAEpIKaIIne
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHHS IIO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NpuUBOAUTH TpUBHUAIBHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHICH, NPOIMICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJHIEPUH, (EeHON, (HOopMalbIerua, aneTaibJeru]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmal, MeJT0a03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTMHEHUSAX (OJJMHAPHBIE U KPATHbIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. bytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOEHUE,
dbu3nYecKkue U XMMHYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIECH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METaHOJ], 9TAaHOJ, STUJICHIJIMKOJb,
IMIEepUH, (EHOJ, aleTallbIeTU/l, MypaBbUHAsI M YKCYCHas KHUCIJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Chlpbsi  (HeQTb, NTPHUPOAHBIA Ta3, Yroyib), CMHOCOOBI HX MepepaboTKU W
IPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BbEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJACTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUYECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIC XUMHUYECKHWE 3HAHUS IS TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUYECKOM
OoCyJIoM W Ja00OpaTOpHBIM OOOPYy/IOBaHMEM, a TaKXKe IpaBuia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBINIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEBpAIEHUS OPraHUYECKUX BEIIECTB MIPU HarpeBaHUM, MOJyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHHYEeCKUX
BEIIECTB, JCHATYypals OEIKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCJIKOB) B
COOTBETCTBHHM C TpaBWJIAMU TEXHUKHA OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1aOOpaTOPHBIM OOOpPYAOBAHHWEM, TMPEJACTABIATh PE3yJIbTAThI
XAMHYECKOTO JKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakiuii u (OpMyJIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
nHpOpMaLINIO, TMOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpEICTBa MacCOBOM
uHdopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsl M OKpYXaloLIeld MPUPOIHON Cpelbl, 0CO3HABaTh
OMACHOCTh BO3JEHCTBUS Ha XUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsaTh Ha mpumepax crnocoOb
YMEHBIICHUs] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaloIIUXCS ¢ OFPAHMYEHHBIMU BO3MOYKHOCTSMH 3J0POBbS: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYHHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJJACC

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

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XUMHUU B TO3HAHUHU SBJICHUH
Opupoabl, B (GOPMHUPOBAHMU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYSCKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIIue MOHATUS (XMMUYECKHIM 3JE€MEHT, aToMm, u3oTom, s-, p-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs peIIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIUWA, PaACTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIUTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW pPEaKIMyi, XMMHUYECKOE PaBHOBECHE); TEOPHUHU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON auccormanuu, nepuoanyeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHUMAHUS NPUUYUHHOCTH M
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTOIOTMYSCKUE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCMOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JCATCIBHOCTH YEIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUN BBISBIISTh XapaKTEpPHbIE MPU3HAKU TMOHITHUH,
YCTaHABJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW  XHMMHUUYECKHX  pEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIACIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAaK, rameéHas
U3BECTh, HETallIEHasl U3BECTh, IUThEBAS COMA, MUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNIMYECKasi, BOJOPOIHASI) B COCTUHEHUSAX, THI
KPUCTAINTMYECKON PEETK KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHAaBJIMBATh NPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpeeiaEHHOMY Kiaccy/rpymre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIIHH;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
xumudeckux syemeHtoB JI. M. MeHneneeBa, HUCHOJB3ysl MOHATUS «S-, p-, d-
AJIEKTPOHHBIE opouTAINY, «QHEPreTUYECKue YPOBHUY, OOBACHATH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHECHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 31eMeHTOB 1. M.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEUIECTB  PA3JIMYHBIX  KIJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMH
BEIIECTBAMU C IMIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(PUIIMPOBATH XWMHUYECKHE PEAKIMH TI0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrollUX BEILIECTB, TEIJIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaInu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHW COCTABJISITH YPaBHEHUS DPEAKIUN Pa3TMIHBIX
THUIIOB, TOJIHBIE U COKpAIlIEHHbIE YPAaBHEHUS PEAKIIUd MOHHOTO OOMEHa, YUUThIBas
YCJIOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKUX BEIICCTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONIHNE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMEHHHA PacCKpPhIBaTh CYINIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN MMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OaaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(OpPMHPOBAHHOCTh YMECHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO TMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(POPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKHUX MPOOJIeMax XUMHUECKOTO MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH NPOBOAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUM Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCCHI
BEIIECTB, PEBPAIEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoH W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKKe IpaBuia OOpaIIeHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB;

c(OpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHMA
HKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C TIOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IMYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOH peakiuy,
peakuu MOHHOTO OOMEHa, Ka4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KAaTUOH aMMOHHUS, PEIICHUE IKCIEPUMEHTATBHBIX 3a/1ad 0
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP 0OpaIlEeHN C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYAOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMEeHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX PEAKIWid U (OPMYIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAINIO, TONy4aeMyK0 U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIu, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBujia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAHEHHUsSI CBOETO 3JI0POBbsl M OKPYXAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3ICHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl YMEHBIIECHUS WU
MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00YYaroIMXCsl ¢ OrPAaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUN;

JUISL  CAEeNbIX U Cla0OBUIALIIUMX OOYyYalOUIUMXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro no pazneny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHble YriIeBOIOPOIbI — aJIKaHbI 2
29 HenpenenbHble yrieBo10pObl: AKEHBI, 6 1
AJKaJUEHbI, AIKUHBI
2.3 ApoMaTHYECKUE YIIIE€BOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 1
HX mepepadboTKa
Wroro no pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3
32 Anbnerunbl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoabl 3 1




Hroro no pazgeny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3
Hroro no pazgeny 3
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB JI. 1. Menaeneera
12 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHWMHYECKUE PEAKIIUU 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUUYECKHUX )
' BEILECTB
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHUS U )KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10-A KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoiabnbie | IlpakTHyeckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| [Ipeamer opraHn4ecKoi XUMHH, €€ | 06.09 bubnuorexa [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAUCHNE ' https://myschool.edu.ru/
Teopust cTpoeHUsT OPraHUIECKUX
2 coequaenuii A. M. byrneposa, eé 1 13.09 Bubnuorexa OK
g - - DYTICpOBd, ’ https://myschool.edu.ru/
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
3 oprann4eckux BemiectB. Homenkmarypa | 20.09 bubnuoreka [IOK
(cucTemaTuyeckas) U TpUBUAIbHBIC | https://myschool.edu.ru/
Ha3BaHUs OPTraHMYECKUX BEILIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, | 27.09 bubnuoreka [IOK
TOMOJIOTUYECKUH PsJT ’ https://myschool.edu.ru/
5 MertaH u 3TaH — OpocTeuime | 04.10 bubnuoreka [JOK
NPEACTABUTENMN AJIKAHOB ’ https://myschool.edu.ru/
. bubnunorexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONWCTBA 1 11.10 »
https://myschool.edu.ru/
7 OTUJIEH U IPOMUJIEH — MPOCTEHIINE | 18.10 bubnunorexa [JOK
PEICTAaBUTENN aJIKEHOB ’ https://myschool.edu.ru/
8 [Ipaktuyeckas padora Ne 1. «ITomyuenue | | 7510 bubnuoreka [IOK
JTUJICHA U U3YYEHHUE €r0 CBOMCTB ' https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 n bubnunoreka IIOK
9 . 1 08.11 "

MeTunoyraaues-1,3. [lonyuenue

https://myschool.edu.ru/




CUHTETUYECKOIO KaydyyKa U PE3UHBI

ANKUHBL: COCTaB U OCOOEHHOCTH
CTpOCHI/Iﬂ, FOMOJ’IOFI/I‘-ICCKI/Iﬁ p?[I[.

bubmmoreka [{OK

10 Lo 15.11
AneruiieH — npocTteimmit https://myschool.edu.ru/
MPEACTaBUTEb ATKUHOB
1 Beluncnenus 1o ypaBHEHUIO 111 bubnnorexa [JOK
XUMUYECKON peaKun ' https://myschool.edu.ru/
2 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh 2911 bubnuorexa [JOK
apeHoB ' https://myschool.edu.ru/
13 I'eneTnueckas cBs3b yrieBOAOPOIOB, 06.12 bubmuorexa [JOK
NPUHAAIEKANUX K pa3IMYHBIM KiaccaM ’ https://myschool.edu.ru/
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:
14 1| pI/I po )IHI)II\/'I ra3 " nort :Ele Heg)TzHile 13.12 Bubnuorexa OK
PHPOA 7 ) ' https://myschool.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
[IpupoaHbIE ICTOYHUKH YTIIEBOIOPOIOB:
15 1} pI/I po ﬂHBIfI ras u ot IZ;e Heg)TEHLIe 20.12 Bubnuorexa LOK
PHPOA o ) ' https://myschool.edu.ru/
rasbl, He)Th U TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa mo pasaery 2712 bubnuoreka [JOK
«YTI€BO10POIbD) ) https://myschool.edu.ru/
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: 10.01 bubnuoreka [JOK
METaHOJI U 3TaHoJ. BogopoiHas cBsA3b ’ https://myschool.edu.ru/
13 MHOroaroMHbI€ CHUPTHI: ITUIEHIIITUKOIb 17.01 bubnnorexa [JOK
U TJIMLEPUH ’ https://myschool.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIbI,
P 4 N bubmuoreka [JOK
19 (du3MUecKre M XUMUYECKHE CBOWCTBA, 24.01
https://myschool.edu.ru/
MIPUMEHEHUE
Anbaerunipl: GopmManbaeTu U bubnunoreka [JOK
20 rerma: dop 31.01 i

alcTaabACTU . AI.[CTOH

https://myschool.edu.ru/




OaHOOCHOBHBIE NPEEIIbHBIE

bubmuoreka [JOK

21 KapOOHOBBIE KHCIIOTHI: aBbHUHAS U 07.02
POOTOBBIC KUCIOTEL: MYP https://myschool.edu.ru/
YKCyCHas
2 [Ipaktuyeckas padora Ne 2. «CBoiicTBa 14.02 bubnuorexa [JOK
pacTBOpa YKCyCHOM KHCIIOTBI» ' https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAS KHUCJIOTHI, KaK
23 npe IC)TaBI/ITeJ'II/I BBICIINX KapOOHOBBIX 21.02 bubmorexa HOK
pel p ) https://myschool.edu.ru/
KUCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX 28.00 bubnuoreka [JOK
KHCJIOT, NX MOJOIIIEE JICHCTBIE ) https://myschool.edu.ru/
CnosxHble YpUpbl KaK IPOU3BOIHEIC
25 00HO : pc 0 Fp 0 1/1231 06.03 Bubnuorexa OK
BBIX KHCJIOT. I’ .
KapooH . POt https://myschool.edu.ru/
CIIOXHBIX 3(UpOoB
Kupsl: ruiposin3, npuMeHEHHUE, bubnuoreka [JOK
26 11.03
OuroJIoTHYecKasi poJIb )KUPOB https://myschool.edu.ru/
VYraeBopl: cocTaB, KiacCU(HUKAIIHSL.
uﬂ Puka bu6mmoreka [IOK
27 Baxkneiituie mpeacTaBUTEIIN: TII0KO03a, 13.03
https://myschool.edu.ru/
(dbpykTo3a, caxapo3a
Kpaxman u nemitono3a Kak IpupoHbIe bubnuoreka [JOK
28 25.03
IOJUMEPHI https://myschool.edu.ru/
KonTpoibHas paboTa o paszaei
29 K p y I/Iez FI:IHI/I}‘IICCKI/IG 27.03 bubmmorexa IOK
0opoJICcOIepKa .
(RUCTIOpoaCcOepKalll p https://myschool.edu.ru/
COCTUHCHUSD»
bu6mmoreka [JOK
30 AMMHBI: METUJIAMUH ¥ aHWIINH 03.04 »
https://myschool.edu.ru/
AMUHOKHCIOTBI KaK aM()OTEPHBIC
Gorep bu6mmoreka [JOK
31 OpraHMYeCKHe COSTUHEHHUS, NX 10.04

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl

https://myschool.edu.ru/




1 benku kak npupoHbIe | 17.04 bubmuoreka [IOK
BBICOKOMOJIEKYIISIPHBIE COEAUHEHUS ' https://myschool.edu.ru/
13 OcHOBHBIE IOHATHUSI XUMUHU 1 24.04 bubnuorexa [JOK
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN ' https://myschool.edu.ru/
OcCHOBHBIE METO/IbI CUHTE3a
. bubnuoreka [JOK
34 BBICOKOMOJICKYJISIPHBIX COCIMHCHHIA. 1 08.05
https://myschool.edu.ru/
[ImacTmaccel, KaydyKkH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 ) )
[TPOIT'PAMME
10-b KJIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThbI padoThI
pecypchl
| [IpenmeTt opranndeckoi XUMUH, €€ | 01.09 bubnuoreka [JOK
BO3HUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE | https://myschool.edu.ru/
Teopust cTpoeHUs1 OpraHUYECKUX
2 coenuHenuit A. M. Bytieposa, eé 1 08.09 bubamorexa HOK
o - Vi DYTIEpOBa, ’ https://myschool.edu.ru/
OCHOBHBI€ MOJIOKEHUS
[IpencraBnenue o kaaccuGuKauu
3 OpraHu4eckux Beuects. Homenkinarypa | 22.09 bubnnorexa [JOK
(cucTemaTuyeckas) U TPUBUAIbHBIC ) https://myschool.edu.ru/
Ha3BaHUs OPTaHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, | 29.09 bubnunoreka [JOK
TOMOJIOTUYECKUH PAI ) https://myschool.edu.ru/




Meran u 3TaH — OpocTenIme

bubmuoreka [JOK

3 MPEACTABUTECIIN aJIKaHOB 06.10 https://myschool.edu.ru/
. . bubnuorexa [JOK
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOWCTBA 13.10 hitps://myschool.edurw/
7 OTUieH U NPOINUIEH — MpocTeiine 20.10 bubnuorexa [JOK
MPEACTABUTEIIN AJIKEHOB ' https://myschool.edu.ru/
g [IpaxTueckas padorta Ne 1. «Ilomydyenue 2710 bubnuorexa [JOK
JTUJIEHA U U3YYEHHE €r0 CBOMCTB ' https://myschool.edu.ru/
Ankaguensl. byraguen-1,3 u
9 MeTI/IJ'I6YTa)II/IeI}-,: 1,3. Tlony4yenwue 10.11 bubmiorexa HOK
https://myschool.edu.ru/
CUHTETHYECKOTO KaydyKa M Pe3UHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. 17.11 bubmuorexa [JOK
AlleTHIIEH — MPOCTEUIIHI https://myschool.edu.ru/
MPEACTABUTEND ATKUHOB
1 Brrunciienus no ypaBHEHHIO 24.11 bubnuoreka [IOK
XUMHUYECKON peaKiuu https://myschool.edu.ru/
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD 01.12 bubnuoreka [JOK
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas cBs3b yrieBOA0POIOB, 08.12 bubnuoreka [JOK
IpUHAIEKALINX K pa3JIM4YHbIM KilaccaM https://myschool.edu.ru/
[IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOIOB:
14 HII))I/III))O,HHHﬁ ra3 u nonyTI}{,;e He(i)TI;HBIe 15.12 Bubmiorexa LIOK
B https://myschool.edu.ru/
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
[IpupoHbIE ICTOUYHUKH YTJIEBOIOPOIOB:
15 H;)I/III))O,[[HHﬁ ra3 u r[onyTI}{]ZIe He(bTE)IHLIe 22.12 Bubmorexa HOK
. https://myschool.edu.ru/
ra3bl, He)Th U IPOAYKTHI €€ epepaboTKu
16 KonTponpHas pabota o paszaeny 12.01 bubmuoreka [IOK




«YTIeBogopOaAB» https://myschool.edu.ru/
17 [IpenenbHble OJHOATOMHBIE CIUPTHI: 19.01 bubmuoreka [JOK
METaHOJI ¥ 3TaHo)1. BonopoaHas cBs3b ' https://myschool.edu.ru/
13 MHOroaToMHbIE CIUPTHI: ITUIECHIIIMKOIIb 26.01 bubnuorexa [JOK
U TIIALEPUH ' https://myschool.edu.ru/
DeHOII: CTPOCHUE MOJICKYIIEI,
P 7 . bubnuoreka [JOK
19 (bu3MUecKre U XUMUYECKHE CBOWCTBA, 02.02
https://myschool.edu.ru/
MIPUMEHEHUE
20 Anbnerunpl: popMaibaerua u 09.02 bubnnorexa [JOK
areTagpIeTrul. AeTOH ’ https://myschool.edu.ru/
OIHOOCHOBHBIE TIPE/ICTIbHBIC
21 KapOOHOBBIC KMCIOTHI: MypaBbHHAS U 16.02 bubamorexa LOK
P - MYP | https://myschool.edu.ru/
YKCYyCHas
” [Ipaktrueckast padota Ne 2. «CBoiicTBa 01.03 bubnuoreka [IOK
pacTBOpa YKCYCHOM KHMCIIOTBD) | https://myschool.edu.ru/
CreapuHOBast ¥ 0JIEMHOBAs KUCJIOTHI, KaK
23 MPECTABUTEIN BBICIIUX KAPOOHOBBIX 15.03 bubmmorexa LIOK
pel p ’ https://myschool.edu.ru/
KHCIIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX 2703 bubnuoreka [JOK
KHCJIOT, HX MOJOIIIEE JICHCTBHE ) https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
$up P bubmuoreka [JOK
25 KapOOHOBBIX KUCIOT. ['maposu3 29.03
https://myschool.edu.ru/
CJIOXHBIX 3(UpOB
Kupsl: runposns, npuMeHeHue, bubnnorexa [JOK
26 05.04
Ouosornyeckas poib KHUPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KiIaccu(pUKaIus.
N ¢ bubnuoreka [JOK
27 Bakneiime npeacTaBUTENN: TIIIOK03a, 10.04

¢bpykTO3a, caxapo3a

https://myschool.edu.ru/




)% Kpaxman u nemono3a kak npupoIHbie | 12.04 bubnmoreka [JOK
MOJINMEPEI ’ https://myschool.edu.ru/
KoHnTpoasHas paboTa mo pazmen

29 «K cpo 0JICO pe xKa Heg I‘ZHI/I}‘]IGCKI/IG 1 17.04 Brbmiorexa LIOK

u .
HIOPOACOAEPIALIL P https://myschool.edu.ru/
COCTMHECHUS
bubnuorexa [JOK
30 AMUHBI: METHJIAMHH M aHUJIHH 1 19.04 nomxotexa 11
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
Porep bubmmoreka [IOK
31 OpraHUYECKUE COCMHCHUS, HX 1 26.04
https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. Ilentuan

1 benku xak npupoaHbIe 1 15.05 bubnuoreka [IOK
BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS ' https://myschool.edu.ru/

13 OCHOBHBIE TOHSATHS XUMHUHU | 17.05 bu6mmoreka [IOK
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI | https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a

A . bu6mmoreka [IOK
34 BBICOKOMOJIEKYJISIPHBIX COCTUHCHHU. 1 20.05
https://myschool.edu.ru/
[TmacTmacchl, KaydyKkd, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TIPOTPAMME




11-A, 11-B KJIACCBI

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

| XUMUYECKUH 2JIeMEHT. ATOM. | 04.09 bubmmoreka [{OK
DnexTpoHHas KOHQUTypalus aTOMOB ' https://myschool.edu.ru/
[Tepuonnueckuii 3akoH u I[lepuoanueckas

) cucTeMa XUMHUYeCKuX 3yemMenToB JI. W. 1 11.09 bu6moreka [IOK
MeHnieneeBa, UX CBsI3b C COBPEMEHHO ' https://myschool.edu.ru/
TEOpHUEH CTPOECHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX COCTMHEHUI

3 10 TPYIIaM U NepuojaM. 3HaYEHUE | 18.09 bubnuoreka [IOK
NEPUOJUYECKOTO 3aKOHA U CUCTEMBI ’ https://myschool.edu.ru/
xuMudeckux dnemenToB [[.. Mengeneera
B Pa3BUTHHU HAYKH
Crpoenue BelecTBa. XUMHYECKas CBA3b,

i bu6mmoreka [JOK
4 ¢€ BH/IbI; MCXaHM3MBbI 00Pa30BaHMSI 1 25.09
N https://myschool.edu.ru/
KOBAJICHTHOM CBsI3U. BoopoiHast CBsI3b
BanenTHOCTb. DJIEKTPOOTPUIIATEILHOCTD.

5 Crenenb okucneHus. Beiecta | 02.10 bubnuoreka [JOK
MOJIEKYJIIPHOTO X HEMOJIEKYIISIPHOTO ' https://myschool.edu.ru/
CTpPOEHUS
[lonsaTHEe 0 AMCHIEPCHBIX CUCTEMAX.

bu6mmoreka [JOK
6 VICTHHHBIC U KOJIJIOMHBIC PACTBOPBL 1 09.10

MaccoBas 104 BellecTBa B pacTBOpC

https://myschool.edu.ru/




Knaccugukanus 1 HOMEHKIaTypa
HEOPraHWYECKUX COEAUHEHHUI.

bubmuoreka [JOK

7 16.10
I'eneTndeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
BEILECTB, PA3JIUYHbIX KJIACCOB
Krnaccudukarus XuMHYECKUX pEeakIui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
bubmmoreka [{OK
8 3aKOH COXpaHEHHUsT MAcChl BEMIECTB; 3aKOH 23.10
https://myschool.edu.ru/
COXpaHEHUs U MPEBPAIICHHS YPHEPTUU TTPU
XUMUYECKUX PEAKITUIX
9 Ckopoctb peakiuu. OOpaTrMble peakiuu. 13.11 bubnuoreka [IOK
XHWMHYECKOE paBHOBECUE ' https://myschool.edu.ru/
[IpakTnueckas padora Ne 1. «Biausaue
bu6moreka [IOK
10 pa3aMIHbBIX (PAKTOPOB HA CKOPOCTH 20.11
. https://myschool.edu.ru/
XUMUYECKON PEAKLUN»
DIEeKTPONUTHYECKAs JUCCOLMALIUS.
[Tonsatue o Bogopoanom nokasateine (pH)
bu6mmoreka [IOK
11 pactBopa. Peakiuu HOHHOTO 0OMEHa. 27.11
https://myschool.edu.ru/
I'maponu3 opraHnvecKkux u
HEOPraHUYECKHUX BEILECTB
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC Bu6 1OK
nonnorTeka
12 peakmun. [ToHsTHE 00 BIIEKTPOIH3E 04.12
. https://myschool.edu.ru/
pacIuiaBoB U PaCTBOPOB COJIEH
13 KonTtponpHas pabota no pasaeny 11.12 bubnunorexa [JOK
«Teopernueckne 0OCHOBBI XUMHUN» ) https://myschool.edu.ru/
Mertamnibl, uX MOJOKEHUE B
[lepuoanueckoil cucreMe XUMHYECKUX
bubnunoreka [JOK
14 anemenTtoB /1. . MenaeneeBa u 18.12 i

0cOoOCHHOCTH cTpoeHUs atoMoB. O0mmune
(u3nUecKue CBOWCTBA METAJIJIOB

https://myschool.edu.ru/




CrinaBel METAJUIOB. DJIEKTPOXUMUYECKUI

bubmuoreka [JOK

15 . 25.12
psiA HaPSHKCHUH MCTAJIJIOB https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAYKHEHIITUX
16 eTa/UTOB (HATPUH, KaJIH, KaTblUi 15.01 bubmmorexa LIOK
METaJIOB (HATPHi, K .
. P . ’ S https://myschool.edu.ru/
MarHui, aJIOMUHUN) U UX COCTUHEHUN
17 XHUMUYECKUE CBOMCTBA XpOMa, MEIU U UX 2201 bubnuoreka [JOK
COCJIMHEHU I ' https://myschool.edu.ru/
13 XuMHUYECKHe CBOMCTBA IIMHKA, JKeJie3a U UX 2901 bubmmoreka [{OK
COCJIMHEHU I ' https://myschool.edu.ru/
[IpakTnueckas pabora Ne 2. "Pemenue
P P Bu6mnorexa 1[OK
19 OKCIIEPUMEHTAIBHBIX 3a/1a4 [10 TEME 05.02
. https://myschool.edu.ru/
«MeTtamb»
Hewmeramnbl, uX mMojiokeHHE B
[Tepuoanueckoit cucteMe XMMUYECKUX bu6mmoreka [IOK
20 12.02
anemenToB J. . MenaeneeBa u https://myschool.edu.ru/
0COOEHHOCTH CTPOCHHUS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIJIOB.
bu6mmoreka [JOK
21 AJIJIOTPOITHS HEMETAUIOB (Ha IpUMEpE 19.02
https://myschool.edu.ru/
KHCIIOpoa, cephl, hochopa u yriepoaa)
2 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U 26.02 bubmuoreka [JOK
UX COEIUHEHUIN ’ https://myschool.edu.ru/
3 XUMHYEeCKHE CBOWCTBA a30Ta, (hocodpa u 04.03 bubnnorexa [JOK
UX COEIUHEHUIN ’ https://myschool.edu.ru/
24 XHUMHYECKUE CBOMCTBA yriepoa, KpEMHUS 11.03 bubnuoreka [JOK
U UX COeINHEHUN ’ https://myschool.edu.ru/
)5 [IpumeHeHne BaKHENIINX HEMETAUIOB U 2503 bubnuoreka [IOK
UX COeIUHEHUN ’ https://myschool.edu.ru/
26 O0o0I1IeHNEe U CHCTeMAaTH3allks 3HaHUH 110 01.04 bubnrorexa [JOK




Tteme «Hemeramiey. Beruncnenus mo
YPAaBHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

https://myschool.edu.ru/

[Ipaktuyeckas padora Ne 3. «Pemenune

bubnuorexa [JOK
27 IKCIIEPUMEHTAIBHBIX 337124 [0 TEME 1 08.04 i
" " https://myschool.edu.ru/
Hemerannsr"»
KonTtponsHas pabota no temam bubnnorexa [JOK
28 1 15.04
«Metamne n «Hemeraibi» https://myschool.edu.ru/
Heopranunueckue u opranndeckue
P P bubmmoreka [IOK
29 kucnotel. Heopranuueckue u 1 22.04
https://myschool.edu.ru/
OpraHWYECKHUE OCHOBAHUS
AMdoTepHbIe HEOPTraHUYECKUE U
30 OpraHnveckue coeAuHeHus. [ eneTnueckas 1 29 04 bubmuorexa [JOK
CBSI3b HEOPraHUYECKUX U OPraHuYECKUX ' https://myschool.edu.ru/
BEILIECTB
Ponb xumun B oGecrieueHun
AKOJIOTUYECKO, SHEPreTUUYEeCKON 1 bubnuoreka [IOK
31 . 1 13.05
MUIIEBON OE30TTaCHOCTH, Pa3BUTHHU https://myschool.edu.ru/
MEIMLIUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX
32 o I: oro};i)n CHUSI 1 15.05 Bubmiorexa LIOK
HpHHu?HaX TPOMBIILICHIT yi ’ https://myschool.edu.ru/
BOKHEMILIKX BEUIECTB
bubmuoreka [JOK
1 .
33 Uenosek B MUpE BELIECTB U MAaTEPUAIIOB 17.05 https://myschool.edu.ru/
bu6mmoreka [JOK
1 .
34 XuMUsl ¥ 3I0pOBbE UEIIOBEKA 20.05 hitps://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




HHPUJIOKEHUE 2

@DOHJ1 OIIECHOYHBIX MAaTEPUAIIOB SABIIAETCS MPUITIOKEHUEM K paboueid mporpamme o XMMHH,
pPaccMOTpEH U YTBEPKIAEH HA 3aC€JaHUU METOJIMYECKOT0 OObEIMHEHUS YUUTENE E€CTECTBEHHO -
Hay4YHOT'0 IIMKJIA, YTBEPXKIEH Ipuka3zom aupekropa MbOYVY cnennanusupoBanHas mkosa Ne2 ot
_08.2023r, Ne

®doH/1 OLIEHOYHBIX MaTepualioB, (najgee — ®OM) npeaHa3HAUCH JIJIE KOHTPOJISI U OIICHKH
00pa3oBaTeIbHBIX JOCTUKEHUN 00YyUarOIINXCs, OCBAUBAIOIIMX MTPOrpaMMy Y4eOHOro npeamera
«XUMHUSD» HA YPOBHE CPEIHEr0 00I111ero oopazoBaHusl.

OOM BKIIOYAET KOHTPOJIbHBIE MaTepUabl JIJIsl IPOBEJIEHUS TEKYIEro KOHTPOJs B popmare
TEMaTUYECKON KOHTPOJIbHOU paboThI.

KoHeunbiMH pe3ysibpTaTaMu OCBOCHUS YUEOHOM TUCUUIUIMHBI SABISIOTCS C(HOPMUPOBAHHbBIE
MIPEAMETHBIE, TUYHOCTHBIE U METANPEIMETHBIE KOMITETEHIIMM y4damuxcs 10 knacca.

Nen/m | KouTtponupyemblie pa3ienbl Bun konTpOIIA HaumeHnoBaHune
(TeMbI, MOJTYJIN ) OLIECHOYHOI'0 MaTepuaia
1 Tema: O60061IEeHNE UTOTOBBIN KontponbHas paboTa mo
MaTepuaa mno teme: «Obo061IeHne
HEOPraHUYECKON XUMUU Marepuana 1o
HEOPraHNYECKON XUMUM
2 Tema: YTiieBOoIOpOIbI TEeMaTHYECKUI KontponbHas paboTa mo
TeMe: «YTIEBOJOPOIbI»
3 Tema: TEeMaTHYECKUI KontponbHas paboTa mo
Kucnoponoconepxamiue TEME:
OpraHUYECKUE COCTUHEHUS «Kucnopongoconepxkaiue
OpraHUYeCKUe
COETMHEHUSD)

KoneunbiMu pe3yipTaTaMu OCBOCHHS YIEOHOM TUCITUTUIIMHBI ABISIOTCS C(HOPMHUPOBAHHBIE
MpEeAMETHBIE, TUYHOCTHBIE U METANpeIMETHbIE KOMIIETEHIINY yJyamuxcs 11 knacca.

No Kontponupyemsbie paznensl | Bug koHTposs HaunmenoBanue
/1 (TeMbl, MOJTYJIN ) OLICHOYHOT'O
Marepuaia

| Tema: TeopeTudeckue ocHOBBI | TeMatnueckuii | KonTponpHas padbota
XUMUU 10 TEME:
«Teopernueckue
OCHOBBI XUMHM»

2 Tema: Metaiuibl 1 HeMeTaluibl | TeMatuueckuid | KonTposibHas pabota
1o Teme: «MeTtaisl u
HEMETAJUIbI»




B mporpamme ocBoeHust mporpammsbl yueOHOTO npeameTa «Xumusi», B 11 kmaccax
OCYILIECTBIIACTCSA TEKYLIUNA KOHTPOJIb:
- IPOMEXYTOYHBIX PE3yIbTATOB YYEOHOTO MPEAMETA MO TEMATUIECKUM 3TaraM OCBOCHUS;
- POMEXYTOYHBIX PE3yIbTaTOB, 0OeceunBarOMMX (POPMUPOBAHNE KOHEUYHBIX PE3yIbTAaTOB
y4e0HOr 0 MpeIMEeTa Mo YYEOHBIX MePUOaM.



YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OO1ecTBoO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obuiectBo «M3narensctBo «lIpocBenienue

* Xumus, 11 xnacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkimonepHoe obmiectBo «M3narensctBo «IIpocBenieHue

Beenute BapuaHt

METOANYECKUE MATEPUAJIBI JIS1 YUUTEJIA

Beenute 1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumuss Meronuueckoe nocodre — 6a30Bblil ypOBEHb
- M.: Ipoda 2022 ron.

2. O.C.I'abpuensn, U.I".OctpoymoB, «O0111ast XuMHs B TeCTaxX, 3a/1a4ax, ynpakHeHUsx. 11
kiace» — M.: Jlpoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.Ymakopa «Xumus 11 knacc: KonTponbsHbie u
IPOBEPOYHBIE PabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 knacc: HactonbHas kHura s
yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kiracc: HacronpHas kHura 11s
yautensi». Yacte 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoyMoBa «3aga4yu Mo XUMHHU U CITIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenncoBa «Xumus 11 knacc moypounsie miansl no yaeonuky O.C.I'abpuensna,
I'.I".JIeicoBoit» - Boarorpaa» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.KO.HeBsckas, P.B.JIuako «Tectbl mo xumuu 11 ximacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensan, U.I'.octpoymoB «XUMHYECKHI SIKCTIEPUMEHT B 1mikosie 11 kmace»; - M.

Hpoda. — 2019 rox.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Brenute _ Begutenannsichttp://www.chemnet.ru ['azeta «Xumusi» u cait gy yautens «5 uay
Ha YPOK XUMUU»

http://him. 1september.ru Equnas xomnekuus LIOP: Ilpenmernas komekuus «XuMus»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCIIEPUMEHTHI:



xumusi. Komnekius Poccuiickoro o61meo0pa3oBaTeibHOTO mopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickas onummnuajga mkoJIbHUKOB TT0 XUMHUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJEKTPOHHBINA YUEOHUK JIsl CPEAHEHN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: ANEKTPOHHBIN yUEOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIEIK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAS OJIUMIIMAJIA IO XUMHUU: TEJIEKOMMYyHUKAIIMOHHBII

o0pa3oBaTeIbHBIN MPOEKT
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