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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHeix B dDegepalbHOM  roCyJapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, c¢ yuérom Konuenmuu npenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzanusx Poccuiickoit
Qdenepanvy, peaNu3yIOIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOrPaMMBbI, H
OCHOBHBIX TOoJIOkeHU «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY mMOAX0/I0B K pa3pabOTKe MPOrpamMMbl MO XUMHH, K ONpPEIEICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 0a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYECKoe oOpa3oBaHue, MOJIy4aeMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTebHON  OpraHU3alliM, SBISETCS HEOTHEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealn3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peamusyercss Xumudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooImero oOpa3oBaHMs CPEACTBAMH y4eOHOTO
npeaMera  «XuMUs», COJIEpPKAHME M IOCTPOCHHE KOTOPOro OIpPEAENIEHBl B
nporpaMmMe IO XMMHHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI CpeaHero oomero oopazoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK UTpaeT 0co0yi0 pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABICHUS 00 OKPYKaIOIIEM MHUpE Kak O €IMHCTBE
IPUPOABI U YeJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHHM Ha OCHOBE IOHHMAaHHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXKAKOUIEr0 MHpPa, OCO3HAHUSA B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEH M.



TecHO B3aUMOJIEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XHMHUSI Kak Hayka
co3ujareNbHas, KakK Hayka BBICOKMX TEXHOJIOTMW HallpaBlieHa Ha pelIeHue
MI00aIbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.

B cootBercTBUM ¢ OOmMMM UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisitoniuMu ~ TipeiMeTa  «XUMHUs»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpraHuyecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XUMHUU (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3yUYECHUH
npeaMeTa 00eCIeuYrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOTI000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO YydeOHOro marepuaia u 0O0YCJIOBJIEHA
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONpENeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKO XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U BJIEKTPOHHBIX
NpeCTaBleHn O CTpoeHuW BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnyecKkOod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKON CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEaKIUU.

[log HOBBIM yrioM 3peHUss B mOpeameTe «XuMus» 0a30BOTO YpOBHS
paccMaTpuUBaeTCsl M3YYEHHBIH HAa YpOBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepuall U (AKTOJOTHUECKHE CBEICHHUS O BEHIECTBAX W
XAMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHmdecKas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMUYECKUX IMO3UIIUH,



riy0oke TMOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOMIEH U TPOTHO3UPYIOIIEH.

Ennnasa cucrema 3HaHMM O BaXKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W NPHUMEHEHUHU, a TAKKE O XMMHUYECKUX PEAKIUAX, UX CYUIHOCTH H
3aKOHOMEPHOCTSAX MpoTeKaHus JAomnoiHsercs B Kypcax 10 m 11 kmaccos
DJIEMEHTAMH COJEPKAHUS, HMMEIOIIMMHU KYyJIbTYpOJIOTHYECKUH W IPUKJIATIHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HAayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEILHOM U IPAKTUYECKOMU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MpoOLECCY
TBOPUYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUU XUMHUH, TTOMOTaIOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH HMH(MOpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIICHUS WHTEIUIEKTYalbHbIX H
AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1au. B 1enoM cogepkanue yueOHOro
npeamera  «XUMHS»  JTAaHHOTO  YpOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00y4aroOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux umen, TakuxX Kak: MaTepUaibHOE E€AMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II03HABAEMOCTh MPUPOAHBIX SABJICHUH IyTEM SKCIHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEUYM MEXKAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpooiieM, a
TaKKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3aHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmuane pemeHuss 3agady  BOCIUTaHMS, Pa3BUTUS W COLMAINA3ALUU
OoOy4Jaromuxcs MNPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHHUS TMpeAMeTa MpeaycMaTpuBalOT  (popMupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEUCTBHI, HMEIONMX 0a30BO€ 3HAYEHUE JUIS
pa3MYHBIX BHUJOB JESATEIBHOCTU: peHIeHUs NpobiieM, IOWUCKA, aHajau3a Hu
00paboTku nHGOpPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIENO0BATEIbCKON JEATEIBHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMUM KaKk Ha YpOBHE OCHOBHOTO OOLIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEJIbHOM XapaKTEPUCTUKH LEJIed HU3y4YeHMs IpeaMeTa HalpaBJICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTYyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOJAXOJ K ONPEACIECHUIO LEJIeH H3y4EeHUs
IIPEIMETA SBJISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJISAMH H3Y4YEHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCS:

e (¢opMHUpOBaHME CHUCTEMBbl XMMHYECKUX 3HAHUMW KaKk  BakHEHIIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOU
JIeXKaT KIIIOUEBBIC MOHATHS, (PyHAAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKAa HAyKH, YCBOCHHE U IMOHUMAHHUE CYIIHOCTH AOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTUE MPEICTABICHUN O HAYYHBIX METOAAaX MO3HAHUS
BEUIECTB M XMMHYECKUX pEaKUuid, HEOOXOAUMBIX g MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CIIOCOOOB NEATEIBLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM IpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conmep:kaTenibHas XapakTEepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTHUPOBaHa B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliK, BIIAJCIONIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO TMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHOU XKU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM TOpU U3YyYEHUH INpeaMeTa «XHUMHS» JTOMUHHUPYIOLIEEe
3HAauYEHUE MPUOOPETAIOT TaKKE LIS U 3a7a4H, KaK:

ajanTanus 00y4yarouuxcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C BEIIECTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBaHue 'y OOyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs TPoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpManmH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe JJid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MaCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCs: CIIOCOOHOCTH CaMOCTOSTENLHO NPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JJIsl TIOMCKA W aHajlu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NP IUIAHUPOBAHUU U TPOBEACHUH XUMHYECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawmuxcs YyOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIOO0ATBHBIX MpobiieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OIbITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHWUW JJI NPUHATHAS TPAMOTHBIX PEIICHUN B
CUTYaIIUSX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueGHoM maHe cpemHero oOmiero oOpa3oBaHUsS TPEAMET «XUMHU»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00iacTu «EcTecTBeHHO-Hay4HbIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacos: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heeonto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipeamer opraHvdeckOd XUMHUH: €€ BO3HUKHOBEHWE, Da3BUTHUE W 3HAYEHUE B IOJYYEHUM HOBBIX BELIECTB H
MarepuanaoB. Teopusi CTpoeHHs OpraHuueckux coennHeHuil A. M. BytnepoBa, €€ oCHOBHbIE MONOKEHUSA. CTPYKTypHBbIE
(dbopMyIIbI OpraHMYecKUX BelecTB. ['omoorus, usoMepus. XuMMUYECKasl CBA3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHbIE
Y KPaTHBIE CBSI3U.

[IpencraBienne o KiaccupUKAMM  OpraHUYECKUMX BemlecTB. HoMmeHkimaTypa OpraHMYeCKUX COEIUHEHUMN
(cucremarnueckas) ¥ TPUBUAJIbHbIE HA3BaHMS BAXKHEHIIINX MIPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIepUMEHTAIIbHBIE METOAbl M3Y4YEHHs] BEUIECTB M UX NPEBpAlllCHUI: O3HAKOMJIEHHE C oOpa3laMu OpraHMYECKUX
BEIIECTB W MaTepuajlaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOJIOJEHUE M ONHCAHME
J€MOHCTPALIMOHHBIX OIBITOB IO NPEBPAIIEHNUI0 OPraHMYECKUX BELIECTB IpU HarpeBaHuu (IUIaBiIeHUE, OOyriIMBaHUE U

TOpeHue).
YriaeBogopoabl
AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKUM psa. MeTaH W 3TaH — MPOCTEUIIME MPEACTABUTEIN aJKaHOB:

bu3HUYecKre U XUMHYECKHUE CBOMCTBA (PeaKIMy 3aMeIICHUS U TOPECHHS ), HAX0XKACHHUE B IPUPOJIE, TIOJIyICHUE U TPUMCHECHHUE.
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUUECKUM PSAJ. DTUJIEH M MPONUJICH — MPOCTEHIINE MPEJACTABUTEIN AJIKECHOB:
bu3uvYeckue W XMMHYECKHE CBOMCTBA (peaknWM THAPUPOBAHUS, TaJOTCHUPOBAHMS, THAPATAIIMH, OKHUCJICHUS W
MOJIUMEPU3ALINH ), TTIOJYYCHUE U PUMEHEHHUE.
Ankanuensl: OyraaweH-1,3 u wmetwnOyramueH-1,3: cTpoeHHE, BaKHEWIINE XHUMHUYCCKHE CBOWCTBA (peakIus
noauMepu3ainun). [loaydeHrne CHHTETUYECKOT0 KaydyKa U PEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUM psill. ALIETUICH — MPOCTEUINNA TIPEACTABUTENb AJIKUHOB!
COCTaB, CTpoeHHUE, (PuU3MUYeCKMe M XUMHUYECKHE CBOMCTBA (peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApPATAIINH,
TOpPEHHUs] ), TIOJTyYCHUE U TPUMEHEHHUE.

Apenbl. beHzoi: cocTtaB, cTpoeHue, pu3nueckue U XUMHUYECKHUE CBOMCTBA (PEaKIuu TaJIOTEHUPOBAHUS U HUTPOBAHUA),
MOJIyYeHHE U MPUMEHEHHE. T0nyo01: cocmas, cmpoeHue, guauiecKue u Xumuieckue ceoucmea (peakyuu 2ai02eHupo8aHus u
HUMpPOBAHUs), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBSA3b MEXKAY YIVIEBOJOPOAAMH,
MpPUHAJICKAIUMEI K Pa3JIMUHBIM KJIaccaM.

[Ipuponnbie UCTOYHUKH YTIIEBOAOPOAOB. [Ipupoaublit ra3 u nomyTHeie HedTHbIE Ta3bl. HepTh U €€ mpoucxoxieHue.
Crnoco06bl nepepaboTKu HePTH: MEperoHKa, KPEKUHT (TEPMUYECKUM, KaTAUIUTHYECKU), mupoiu3. [IpoaykTel nepepaboTku
He(TH, X TPUMEHEHHUE B MIPOMBIILJICHHOCTH U B ObITY. KaMeHHBIHN yroib U IPOIYKThl €ro mepepadboTKH.

DKCIIepUMEHTAJIbHBIE METOJIbI M3Y4YEHHUs BEIIECTB W WX NpPEBpaIlleHU: O3HAKOMJIGHHE C o0pasllaMu IuUIacTMacc,
Kay4yKoB U pe3uHbl, kouiekiun «Hedtb» u «Yromp», MogenupoBaHue MOJEKYN YIII€BOJOPOAOB U TaOT€HONPOU3BOIHBIX,
pOBEJIEHNE MPAKTUYECKON PabOThI: MOTYyYEHUE ITHIICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaumn.

Brrunciienust mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEIIECTBA MM MPOIYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO M3 MCXOIHBIX BEIIECTB WU MPOYKTOB PEAKIUH ).

Kucnopoaconep:xaiiue opranuieckue coeJInHeHHus

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, PU3MUECKHE U XMMUYECKUE CBOMCTBA (PEaKIHH C

AKTHUBHBIMU METAJJIAMH, FaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHUE. BOOPOIHbBIE CBSI3U MEXAY MOJEKYJIaMU CIHUPTOB.
JlelicTBME METAaHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHorOaTOMHBIE CHUPTHL. OJTWICHTJIMKOJNb W TJIHUIEPUH: CTPOCHHE, (PU3NYECKHUEe U XUMUYECKHE CBOWCTBA
(B3anMoOI€IICTBHE CO IIEIIOYHBIMU METANIAMU, KaUeCTBEHHAs! Peaklhsi Ha MHOTOATOMHBIE CUpPThI). JleficTBUEe HAa OpraHu3M
yesnoBeKa. [IpuMeHenne rmnepruHa u STUIICHTJIAKOIIS.

deHo: CTpoeHNE MOJICKYITbI, PU3NYECKHUE U XUMUYECKue cBoiicTBa. TokcuuHocTh (henona. [Ipumenenne dhenona.



Anpnerusipl U xemonsi. GopManbAeTHI, alETaIbIETHA: CTpoeHUue, (U3NYECKHEe U XMMHUYECKHE CBOMCTBa (peakiuu
OKHCJICHUS Y BOCCTAHOBJICHUSI, KAUYECTBEHHBIC PEAKIIUU ), TTOJTYUYECHHE U IPUMEHEHUE.

OIHOOCHOBHBIE TpeJeNibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsE M YKCyCHasi KHUCJOTBHI: CTpOeHHE, (puznueckue u
XUMUYECKHE CBOMCTBa (CBOMCTBa, OOIMEe I KJacca KHUCIOT, peakius d3Tepuukamuu), MOJydeHHUEe W MPUMEHECHHE.
CreapuHoBasi W OJIEMHOBas KHUCJIOTHl KaK MPEICTABUTENM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa Kak COJIM BBICHIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEE JICHCTBUE.

CnoxHbie 3(QUpHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['maponu3 cioxubix 3¢upos. Xupel. ['maponaus xKupos.
[Tpumenenue xupoB. buonoruueckas poJib >KHUPOB.

VYrneBojsl: cocTaB, KiaccupuUKalys yrieBoAoB (MOHO-, TU- U MoKMcaxapuibl). [ Ii0ko3a — MpocTednii MOHOCaXapua:
OCOOCHHOCTH CTPOCHHS MOJEKYJbl, (PU3NUYECKHE M XHMHUYECKHE CBOiCTBa (B3ammosmeirictBue ¢ ruapokcumom meau(ll),
OKHCJIEHHE aMMHUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJIC,
npuMeHeHue, ononoruueckast posib. orocunrtes. pykTo3a Kak U30Mep TITHOKO3BI.

Kpaxman u nemintono3a kak IpupoJHble noauMepbl. CTpoeHHe Kpaxmaia U HEeJUI0a03bl. PU3ndeckue 1 XuMHUYECKue
CBOMCTBa Kpaxmajia (TUIpOoJIn3, KAUeCTBEHHAs PEAKIUS C HOJIOM).

OKCHepUMEHTAJIbHBIE METObl W3YYEHMs BEIIeCTB W MX TMpEBpalleHHil: MpoBeJeHHe, HAOIIOACHUE W OIKCaHUe
JEMOHCTPALIMOHHBIX OMNBITOB: TOPEHHWE CIUPTOB, KAYECTBEHHBIE PEAKUUU OJIHOATOMHBIX CIHUPTOB (OKUCIEHHE STaHOJIA
okcuaom wmenu(ll)), mMHOroaroMHBIX CHUPTOB (B3auMojecTBUEe TiulepuHa ¢ Tuapokcuaom wmeau(ll)), anpaerunmgon
(okucaeHne aMMHUaYHBIM pacTBopoM okcuma cepedpa(l) m ruppoxcumom menu(ll), B3ammoaeiicTBue Kpaxmana C HOJOM),
IIPOBEICHUE TTPAKTHYECCKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTnbie 3anaumn.

Boluncnenus no ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJIHOTO BEIIECTBA MM MPOIYKTa
pEaKIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKITUH ).

A3oTcoaepxKanmue OpraHnuecKue COeUHEHHUS.

AMUHOKHACTIOTHI KaKk aMm(pOTEepHBIE OpraHuveckrue coequHeHusl. Ou3ndeckne 1 XUMUYECKUEe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe THIHA). buonorunyeckoe 3HaueHre aMUHOKUCIIOT. [lenTubl.



benku kak mpUpOIHBIE BRICOKOMOJICKYJISIPHBIC COeNUHCHUS. [lepBruHas, BTOPUYHAS U TPETUYHASI CTPYKTypa OCIIKOB.
XVWMHUYECKHE CBOWCTBA OCIKOB: THAPOJIH3, ICHATYPAIHS, KAYCCTBEHHBIC PEAKIINK Ha OCIIKH.

DKCTIEpUMEHTAJILHBIE METOIBI U3YYCHHS BEIIECTB U UX TPEBpAIICHUIN: HAOIIOACHUE M OMMMCAHUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYpAIlUs OCIIKOB IMPU HATPEBAHUH, [IBETHBIC PEAKIIUH OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeTUHEHUSI

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHCHHI: MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHB
NOJIMMEPHU3alNU, CPEIHSAS MOJICKyJsapHas Macca. OCHOBHBICE METOJbI CHHTE3a BBICOKOMOJICKYJISPHBIX COCAUHEHUN —
MIOJIMMEPHU3ALINS U TTOJTMKOHICHCAITHS.

DKCTIEPUMEHTAJILHBIE METOABl M3YYCHHS BEIIESCTB M WX IMPEBPAIICHHI: O3HAKOMJICHHE ¢ o0OpaslamMu MPUPOAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IJTACTMACC, KayIyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBSI3¢d NPH W3YYCHHM OpraHndyeckod xumMuu B 10 Kiacce OCYIISCTBIISCTCS Uepes
UCIIOJIb30BaHNE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX MOHSTHM, TaK W MOHSATUH, SBISIONIUXCS CHUCTEMHBIMU JUISI OTIECIBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHS: SIBJIIEHWE, HAy4YHbIM (akT, TUNOTe3a, 3aKOH, TEOpHus, aHaju3, CHUHTE3,
KJaccupuKaIys, NIepuogUIHOCTh, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOICJIMPOBAHHE.

®dusznka: mMaTepus, SHEPTUsl, Macca, aToM, dJIEKTPOH, MOJIEKYJa, YHEPTeTHUECKUI ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOe COCTOSIHME BEIeCTBa, (PU3NYECKUe BETMIMHBI U €UHUIBI X U3MEPEHUS.

buonorus: kimerka, opranusm, Ouocdepa, oOMEH BelIECTB B OpraHu3Me, (POTOCHHTE3, OHWOJIOTHYECKH AKTHBHBIE
BelecTBa (OENKH, YrIIeBObI, KUPBI, (DEPMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE TTOPOBI, TTOJIE3HBIE NCKOMIAEMbIE, TOILITUBO, PECYPCHI.

TexHonorusi: TUIIEBbIE NPOAYKTHl, OCHOBBI PAIMOHAJIBLHOTO TUTAHUS, MOIOIIME CPENCTBA, JEKAPCTBEHHBIC U
KOCMETHYECKHE MPenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC



OBIIASA N HEOPTAHUYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUN dJIeMEHT. AToM. SAApo aroma, W30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUECKUE YPOBHU, TTOTYPOBHHU.
AToMHBIC opOuTany, S-, P-, d- ameMenTsl. OCOOCHHOCTH PACIPeIeACHHS DJICKTPOHOB MO OPOUTAISIM B aToMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DISKTPOHHAS KOH(PUTYpaIls aTOMOB.

ITepuonnueckuit 3akoH u Ilepuonnudeckass cucrema xumuueckux »snemeHtoB JI. WM. MenneneeBa. CBs3b
MEPUOANYECKOrO 3aKkoHa U llepuonnyeckon cucrembl xuMmuueckux 3yeMeHToB . . MenaeneeBa ¢ COBpEMEHHOU TEOpUEH
CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHYECKUX JIEMEHTOB M 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILIECTB M0 rpynnaM 1 nepuojaM. 3JHa4eHHEe MEPUOANYECKOT0 3aKOHA B PA3BUTUM HAYKH.

Crpoenue BemiecTBa. XUMHUECKask CBsA3b. BUAbl XUMUYECKON CBS3U (KOBAJICHTHAs HEMOJISIPHAS U TIOJIApHAs, MOHHAS,
MeTalindeckas). MexaHu3Mbl 00pa30BaHUS KOBAJEHTHOM XHUMHUYECKOW CBsA3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN).
BonopoaHas cBsi3b. BaneHTHOCTB. DNEKTpOOTpULIATENBHOCTh. CTENEHb OKUCIICHUS. IOHBI: KATHOHBI 1 aHUOHBI.

BemectBa MOJIEKYJISIDHOTO M HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKON PEIIETKY.

[lonsiTue o qucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOMIHBIE pacTBOPbL. MaccoBasi J0JIs BEMIECTBA B paCTBOPE.

Knaccudukanus HeopraHWdeckuxX coeauHeHuil. HomeHkiaTypa HEOpPraHMYEeCKHX BelIecTB. | eHeTHYecKas CBS3b
HEOPraHMYECKUX BEILECTB, MPUHAMJICKAIIUX K PA3JIMUYHBIM KJIacCaM.

Xumuueckast peaknusi. Kmaccudukamuss XMMUYECKUX PEAKIMil B HEOPTAaHMYECKOW W OPraHUYECKOM XUMHUHU. 3aKOH
COXpPaHEHHUsI MaCcChl BELIECTB, 3AKOH COXPAHECHUS U NMPEBPALICHUS SHEPTUU [IPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT paznudHbIX (akTtopoB. OOpaTuMmble peaknuu. XUMHUYECKOE PaBHOBECHE.
@DaKTOpBHI, BIMAIONIME HA COCTOSIHUE XUMUYECKOTo paBHoBecus. [Ipunuun Jle llarense.

Onektponutnyeckas aucconuanus. CunbHble U ciadble 35eKTpoauThl. Cpena BOAHBIX pacTBOPOB BEIIECTB: KHUCHa,
HEUTpAJIbHAS, IEIOYHAS.



OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCIepUMEHTAJIbHBIE METOJbl HU3YUEHHMs] BEIIECTB W WX NpeBpalieHui: nemoHctpauus Tadmui «llepuonnueckas
cucteMa xumuueckux sneMeHToB [[. M. MenneneeBay, u3ydeHue MOJACNIECH KPUCTAUIMUECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JA0OPaTOPHBIX OMBITOB (pa3fiokKEHUE MEPOKCHUIa BOJOPOAa B MPUCYTCTBUHU KaTaauzaTopa,
OTpEeNIeNICHUE CpeJibl PAacCTBOPOB BEHIECTB C IMOMOIIBI0 YHUBEPCATBHOIO WHJMKATOPA, PEaKIMd HOHHOTrO OOMEHa),
POBEICHUE MTPAKTHUECKON paboThl «BiusHue pa3nuuHbiX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PEaKIIMM.

PacuétHnle 3agaun.

Pacu€Tpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI, PACUETHI C UCIIOJIb30BAHUEM
TIOHSTHS «MacCOBasl J0JIs BEIECTBAY.

Heopranuueckast xumMmus

Hemeramnel. Ilonoxenne nemeramnoB B llepuomnyeckon cucreme xummuueckux snemeHtoB [[. WM. MenpgeneeBa u
O0COOCHHOCTU CTpoeHHUs atoMoB. du3nueckue CBOWCTBA HEMETAIIOB. AJUIOTPONHUS HEMETA/UIOB (Ha MpUMEpPEe KHUCIOpOoJa,
cepsl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaXKHEHUIIIMX HEMETAUIOB (TaJOreHOB, cephl, a3oTa, ¢docdopa, yriepoga U KPEeMHHS) U HX
coeIMHEeHUM (OKCUAO0B, KUCIOPOICOIEPKAMMX KUCIOT, BOJIOPOAHBIX COCTUHEHMU).

[IprMeHeHne BaXKHENHIIIUX HEMETAIIJIOB U UX COCTMHEHMUI.

Merannel. Ilonoxenne wmeraioB B Ilepuoguueckoit cucreme xumuuyeckux odiemMeHTtoB JI. M. Menpaeneesa.
OCcOOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JI04eK aroMoB MeTawioB. OO0mme (usndyeckue cBoicTBa MeTamuioB. CruiaBbl
METaJUIOB. DIEKTPOXUMUYECKHUH psii HAPSIKEHUI METAILTIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJJIOB (HATpUM, KaJWi, KalbllMid, MarHui, allOMUHUN, IIUHK, XPOM, >KEJIE30,
Me€J1b) U UX COCUHCHMUIA.

O6mue crmocoOwl moyyeHus MeTauioB. [I[puMeHeHe MeTaIlIOB B OBITY M TEXHHKE.

OKCIEepUMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M MX IMPEBPAIICHUN: U3YYCHHUE KOJUICKIIUM «MeTaulbl U CIUIaBb»,
00pa3IoB HEMETANIOB, PEIICHUE JKCIICPUMEHTAIBHBIX 3ajad, HAOMIOJCHUE W ONHCAaHWE JEMOHCTPAIIMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOACHCTBHE TUIPOKCH]IA AIFOMUHUS C PACTBOPAMH KUCIIOT U IIeJI0UEH, KaueCTBEHHBIE PEaKIINu
Ha KaTHOHBI METAJIIOB).

Pacuérnrlie 3agaun.

Pacuétel mMacchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WM O0BEMY OJIHOTO W3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, pacy€Thl Macchl (00BEMA, KOJIUYECTBA BEIECTBA) MPOAYKTOB PEaKIUU, €CIU OJHO U3
BEILIECTB UMEET MPUMECH.

XuMHus 4 JKU3Hb

Ponp xumum B oOecrieueHHUH IKOJOTUYECKOM, IHEPreTUYeCKOM W MHUIIeBONM O€30MacHOCTH, Pa3BUTHUH MEIUIIMHBI.
IToHsTHE O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUM.

[IpencraBnenust 00 OOIIMX HAYYHBIX MPUHITUTIAX TPOMBIIIIICHHOTO MOJTYyUYCHHs BAXKHEHIIINX BEIICCTB.

UenoBek B MUpE BEIIECTB U MaTEPUATIOB: BaXKHEWINIIME CTPOUTEIbHBIC MaTepUalibl, KOHCTPYKIMOHHBIE MaTEpHUalIbl,
KpackH, CTEKJI0, KepaMHKa, MaTepUaIbl JIs SJIEKTPOHUKH, HAaHOMAaTepPHaJIbl, OPraHUYECKHE U MUHEPATIbHBIC YI00OPEHUSI.

XuMHUST U 370pOBbE€ YEJIOBEKA: TMpaBWIa HCIOJIL30BAHUS JIEKAPCTBEHHBIX IIpenapaToB, IpaBuUjia 0€30MacHOTO
UCITOJIb30BaHMS TIPENapaToB OBITOBOM XUMHUH B ITIOBCETHEBHOMN KU3HH.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUH OOIIeH M HeOpraHMYecKoW XuMuM B 11 Kiacce OCyIecTBISETCS
yepe3 HKCIOJb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYUYHBIX TOHSATUN, TaK W TIOHSATHH, SBIISIONIUXCS CHCTEMHBIMH IS
OT/CJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEeHHO-HAY4YHBIC MOHATHS: HAy4YHBIA (haKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAIN3, CUHTE3, KilacCHu(pUKaIs,
MepUOIMYHOCTh, HAOI0ICHUE, SKCIIEPUMEHT, MOJICIMPOBaHNE, U3MEPEHHUE, SIBJICHHE.

dusznka: MaTepus, SHEPrUs, Macca, aToOM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PaJUOAKTUBHOCTbH, MOJIEKYIIA,
SHEPIreTUYECCKUHM YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, (PU3UUCCKHUE BEITUUUHBI U CAUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Onmocdepa, MaKpo- W MHKPOIJIESMEHTHI, BUTAMHUHBI, OOMEH BEIIECTB B
OpTraHu3ME.



['eorpadusi: MuHepaiibl, TOpHbIE TOPOABI, OJIE3HBIE NCKOMIAEMBIE, TOILJIMBO, PECYPCHI.

TexHonorusi:  XUMHU4YECKass MPOMBIIIEHHOCTb, METAJUIYpIrHsi, TMPOU3BOACTBO  CTPOUTENBHBIX  MaTE€pHANIOB,
CEJIbCKOX03MCTBEHHOE MPOU3BOJICTBO, MUIIEBAsi MPOMBIIUIEHHOCTh, (hapMalieBTUUECKasi TPOMBIILUIEHHOCTh, TIPOU3BOJICTBO
KOCMETUYECKUX IMPernapaTroB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX  MaTepUajoB, DJIEKTPOHHAS  IPOMBIILIEHHOCTD,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMHWHU HA BA30OBOM YPOBHE CPE/IHEI'O
OBUIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHHUS OOYYAIONIMMUCS TMPOTPAMM CPEIHETO OOIIero
oOpazoBaHusl (JUYHOCTHBIM, METANpPEIMETHHIM M MpeIMETHbIM). HaydHO-MeTonuueckoil OCHOBOM sl pa3paboTKu
IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUSI MPOTPaMM CpeAaHero ooiiero oOpa3oBaHUs SBISETCS CHUCTEMHO-ACSTEIbHOCTHBIN
MOJXO/I.

B coOoTBETCTBUU ¢ CUCTEMHO-JIESITEILHOCTHBIM MOAX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpPEeaAMETA
«XuMUs» Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs BBIJICJICHBI CICAYIOIINE COCTABIISIOIIHE:

OCO3HAaHHWE OOYYAIOIIMMHUCS POCCHUUCKON TpaKJaHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOOIPEIEIICHHUIO;

HAJIMYME MOTHBAIIUU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M HMCTOPUUYECKHUX
TpaauIuii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYaOIIUXCS PYKOBOJICTBOBATHCS B CBOECH JESATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMU, IPUCYIIIUMU IEJTOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KyJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HEHHbIC TUTAHBI.

JIM4HOCTHBIE PE3yNAbTAaThl OCBOEHHUS MpeaMeTa «XHUMUs» AOCTUTAIOTCA B €AMHCTBE Y4YEOHOM M BOCHUTATEIbHOMN
JNEATENBHOCTA B COOTBETCTBUM C T'YMAaHUCTHUYECKHMH, COLUMOKYJIbTYPHBIMHU, IJYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTAMHU U
ujeasaMl POCCHUUCKOTO TpakIaHCKOTO OOIIECTBA, MPHUHATHIMH B OOIIECTBE HOPMAMHU U TpaBWIAMH TIOBEICHWSI,
CIIOCOOCTBYIONIUMH TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 YyUYarOIIUXCS.

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHUS MpeAMeTa «XUMHS» OTpa)xarT CPOPMHPOBAHHOCTH OMNbITA MO3HABATEILHOW H
MPAKTUYECKOMN JESITEIEHOCTH O0YJAIOIINXCS TI0 PeaTU3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:



1) rpa:x1aHCKOrO BOCIIMTAHUS

OCO3HAHUS O0YYArOITUMHUCS CBOUX KOHCTUTYLIMOHHBIX TIPaB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOTMOPSIKY;

MPECTABICHUS O COIMAIbHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKON NEITEIHHOCTH MPU CO3JIaHUHM YYEOHBIX IMPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTU TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY M apryMEHTHI JAPYTUX MPU aHAJIU3€ Pa3IMYHbIX
BUJIOB YU€OHOM JIeSITEIILHOCTH;

2) IaTPUOTHYECKOr0 BOCIMTAHHUA

IIEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUECTBEHHON XUMUMU;

YBOXEHUS K TMPOIECCY TBOPUYECTBA B 0OJIACTH TCOPUHM M MPAKTUYECKOTO MPUMEHEHHS XUMUHU, OCO3HAHUS TOTO, YTO
JTOCTH)KCHUSI HAYKH €CTh PEe3YJbTaT JUITMTEIbHBIX HAOMIOACHUH, KPOTOTIUBBIX IKCIEPUMEHTAIBHBIX TOUCKOB, TTOCTOSIHHOTO
Tpy/Jla YIEHBIX U MPAKTHUKOB;

MHTEpeca W TI03HABATEIIbHBIX MOTHBOB B TMOJYYEHHUM W TOCIEAYIOIIEM aHaiu3e HHPOpMalHUU O TMepeIoBhIX
NOCTHKEHUSIX COBPEMEHHOW OT€YECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBSI3aHHBIC C XUMHYECKUMU SBJICHHSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MOCTYNKHA CBOMX TOBAPUIIEH C MO3ULIUI HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUsSl IIEHHOCTEW 30pOBOro M 0Oe30macHOro oOpasza >KM3HU, HEOOXOJUMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmMoIeHnsT TpaBmWiI 0€30MacHOTO OOpamieHusl C BelecTBaMH B OBITY, TOBCEIHEBHOW JXU3HHM M B TPYIOBOU
NEeATENbHOCTH;



MOHUMAHMS [IEHHOCTH TMPaBUI WHAWBUIYATHHOTO M KOJUIEKTUBHOIO O€30MacHOTO TOBEJEHUS B CUTYalMsX,
YTPOKAIOUIMX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIECTBUM 1 HEMPUATUS BPEIHBIX MIPUBBIYEK (YIIOTPEOJIICHHS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B y4e€OHO-UCCIEIOBATEIbCKON JIESITEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPYECKON U JPYTUX BUJAX JAEATEILHOCTH,

YCTAaHOBKM Ha aKTMBHOE Y4YacTHE B PEIICHHH MPAKTUYECKUX 3a7ad COLMAIBHONW HAMpPaBJICHHOCTH (B paMKaX CBOETro
KJ1acca, IIKOJIbI);

UHTEpECa K TNPAKTUYECKOMY H3YUYCHHIO MNpodeccuil pa3IuyHOTO pojJia, B TOM UYHCIE Ha OCHOBE MPUMEHEHUS
IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSAM TPyAa U pe3yJbTaTaM TPYI0BOM JIESITCIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUAYAJIILHOW TpaeKTOpUU 00pa3oBaHus, Oyayiield mpopeccuu U peaan3ainu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpeOHOCTEN
00IIIeCTBa;

6) 3K0JI0TMY€eCKOro BOCIIMTAHMS

HKOJIOTHYECKH 1€I€CO00Pa3HOr0 OTHOIIEHUSI K IPUPO/IE, KaK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIie;

NOHUMAaHHS TJI00ATBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUS SKOHOMUYECKHX IPOIIECCOB HA COCTOSTHUE
MIPUPOTHON U COLIMAIIBHOM CPEIbI;

OCO3HAHMS HEOOXOJMMOCTH WCHOJB30BaHUS JOCTHKEHUN XUMHH [IJI1 DPEIICHHUS BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIONIOIB30BAHUS;

AKTUBHOIO HENPUATHS ACUCTBUN, NPUHOCAIIMX BPEH OKPYXAOUIEW NPUPOJHOW CPENEe, YMEHHS IPOTrHO3UPOBATH
HEOJIarONMpUSTHBIE IKOJIOTUUYECKUE TIOCTEACTBUS MIPEANPUHUMAEMbIX ICUCTBUI U MPEIOTBPAIATD UX;

HaJu4usi Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJIOTHYECKON KYJIbTYpPbl, ONBITA JIESITEIBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMMH B IO3HABATEIbHON, KOMMYHUKATHBHONW U COLIMAIBHOM MPAaKTHUKE,
CIIOCOOHOCTU U YMEHHSI aKTUBHO MTPOTUBOCTOSITh UJE€0JI0TUN XeMO(hOoOuu;



7) HEHHOCTH HAYYHOI'0 ITO3HAHMS:

c(OpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU M OOILECTBEHHOU
MPaKTUKH,

MOHUMaHUS cHenupUKH XMMHUM KaK HayKd, OCO3HaHHd €€ poiau B (OPMHUPOBAHUU PAIlMOHAIBHOTO HAYYHOTO
MBIILJIEHUS, CO3/IaHUM IEJIOCTHOrO IMpPEACTaBICHUS OO0 OKpYXKAlOUIEM MHpE Kak O €JAMHCTBE MPHUPOABbl M YeJIOBEKa, B
NO3HAHUU PUPOJHBIX 3aKOHOMEPHOCTEN U PELICHUH MPOOJIEM COXpaHEHUS! TPUPOAHOTO PABHOBECHS;

yOexxAEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU Il COBPEMEHHOW UMBWIM3alUU: B €€ T'yMaHUCTHYECKOM
HAIpPaBJICHHOCTH W BAaXXHOM pOJIM B CO3/JaHUM HOBOM 0a3bl MaTepuaabHOM KyJbTYpbl, PEIICHUU TIIOOAIBbHBIX MPoOJieM
YCTOWYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPEBOM, SHEPreTUUECKOM, MUIIEBOM U IKOJIOTMYECKO 0€30MacCHOCTH, B Pa3BUTHH
MEIUIMHBI, 00ECTICUeHNH YCIOBUN YCIIEIIHOTO TPYIa U SKOJIOTHYECKH KOMMDOPTHON KU3HH KaXkKI0T0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS ISl aHadu3a M OOBSICHEHUS SIBIICHUN OKPYKAIOIIErOo MHpa U
MPOUCXOAIUX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 000CHOBAHHBIE 3aKITIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB U UMEIOIIUXCS
TAHHBIX C LIEJIbIO MTOJIYYEHHUSI TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS pelieHHs] MpoOJieM B peajbHBIX KU3HEHHBIX
CUTYyalusX;

MHTEpECa K MO3HAHUIO U UCCIIEN0BATEIBCKON IS TENbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY IMOJTYYEHHUIO HOBBIX
3HAHWM 110 XMMHUH B COOTBETCTBUHM C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTepeca K 0COOCHHOCTSIM TpyJia B Pa3InYHBIX cepax npodeccrnoHanIbHON NeSTEeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHUS YYeOHOTro mpeaMera «XWMHS» Ha YPOBHE CPEIHETO OO0IIero oOpa3oBaHUs
BKJIFOYAIOT:



3HaUMMBbIe Ui (POpMHUpOBaHMSI  MHUPOBO33PEHUS  OOYyYaIOIMXCS ~ MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
oOllleHay4YHbIC TIOHSATHUS, OTPAXKAIOIIME IETOCTHOCTh HAayYHOM KapTUHBI MHpa W CHeU(pUKYy METOJOB TO3HAHMS,
HCIIOJb3YEMbIX B E€CTECTBEHHBIX HaykaxX (MaTepus, BEIECTBO, DHEPTHs, SIBJIECHUE, MPOIECC, CUCTEMa, Hay4dHbId (HakT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHsl, UCCIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIe YyueOHble JeicTBUsl (MO3HABaTeNbHbIC, KOMMYHHKATHUBHBIC, PETYJIATHUBHBIE), 0O0ECIEeUNBAIOLINE
dbopmupoBanue HyHKIIMOHATBLHON I'PAaMOTHOCTH M COLIMATIBHON KOMITETCHITUU 00YyUYarOIINXCS;

CIOCOOHOCTh O0YYAIOIIMXCSI KCIOJBb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
yYHUBEpCaJbHbIC YUCOHBIC IEUCTBUS B MO3HABATEIILHON U COIIMAILHOM MPAKTHUKE.

MeranpeqMeTHble  pPe3yJbTaThl  OTPA)KAlOT  OBJIAJICHHE  YHUBEPCAIBHBIMM  YY€OHBIMM  MO3HABATEJILHBIMH,
KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JICHCTBUSIMHU.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATEIHLHO (POPMYIUPOBATH U aKTyaIU3UPOBATH MPOOIIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeNeNsITh UENH MACSATENbHOCTH, 3ajJaBasi IMapaMeTpbl M KPUTEPUM HX JOCTHKEHHUS, COOTHOCUTH PE3YIbTaThl
JESITENbHOCTHU C TIOCTABJIICHHBIMU TEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIIETSATh XapaKTEpHbIEC TPU3HAKHU TOHATHI U
YCTaHABJIMBAThH UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME OHATHUS I OOBSICHEHUS OTJEIbHBIX (DaKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUU ISl KIIACCU(UKAIIMU BEIIECTB U XUMUYECKUX PEaKITUii;

yCTaHABJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBA3U MEXKIY U3YYaeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyX IeHus (MHAYKTUBHbIC, AEAYKTUBHBIC, MO aHAJIOTWUU), BBISBISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIIOUCHUS,

MIPUMEHSTH B MPOILIECCE MO3HAHMS, UCIOJIb3YEMbIE B XMMHUHM CHUMBOJUYECKHE (3HAKOBBIE) MOJEIU, ITPeoOpa3oOBbIBATh
MOJICNIbHBIE TIPEACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJI) dJE€MEHTa, XUMHUYecKkas (opMyna, ypaBHEHHE XUMHYECKOU
peaKkiuu — NOpH PEHIeHUU Y4EeOHBIX IMO3HABAaTEIbHBIX W NPAKTUYECKUX 3a/lady, MPUMEHSTh Ha3BaHHbIE MOJEIbHBIE
MPEACTABICHUS IS BHISIBJICHUSI XapaKTEPHbBIX MPU3HAKOB N3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIUU.



2) 0a30Bble HcCIeI0BaATEIbCKHE eHCTBUSA:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUECKUX PEAKIIUIA;

dbopMynUpoOBaTh LEIU U 3aJ1a4d UCCIEOBAaHUsI, UCTIOJIb30BaTh MOCTABICHHBIC U CAMOCTOSTEIbHO C(HOPMYIUPOBAHHBIE
BOIIPOCHl B KayeCTBE HMHCTPYMEHTA TMO3HAHHMS W OCHOBBI JJIsi (DOPMUPOBAHHUS TUIOTE3bI MO MPOBEPKE MPABHUILHOCTHU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJ€Th  HABBIKAMU  CAMOCTOSITEJIbHOT'O  IUIAHMPOBAHWS M TMPOBEACHUS  YUYCHUYECKUX  IKCIIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HaOIIOJaTh 3a XOJOM IMPOIECca, CaMOCTOSTEbHO MPOTHO3UPOBATH €ro Pe3yibTar,
dbopmynupoBaTh 000OIIEHUSI U BBIBOJbI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3yJbTaTOB KCCIIEJAOBAHUSA, COCTAaBISAThH
000CHOBaHHBIN OTUYET O MpOJeIaHHON padoTe;

npuoOpeTaTh OIBIT YYCHHYECKOW HCCIeIOBATEILCKOM M TPOCKTHOM JACSATEIBbHOCTH, MPOSBIATH CIHOCOOHOCTH H
TOTOBHOCTh K CAMOCTOSATEIIBHOMY IOHMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Pa3IMYHBIX METOJIOB
MIO3HAHMUS.

3) paboTa ¢ unpopmManmeii:

OpUEHTUPOBATHCS B PA3NUYHBIX HCTOYHHUKAX HHPOpMaUUU (HAYYHO-TIOMYJISpHAs JUTEpaTypa XHMHUYECKOTrO
collepKaHMsl, CIpaBOYHBIE MMocoOus, pecypchl MHTepHera), aHaNM3UPOBATH HHQPOPMALIUIO PA3IUYHBIX BUIOB U (HOpM
Npe/ICTaBIIeHUs, KPUTUYECKU OILICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTD;

dbopMyITHpOBATh 3aMPOCHl U MPUMEHATH Pa3JIMUYHbIE METOJBI MPH MOUCKE U 0TOOpe MH(pOpMAIUU, HEOOXOIUMOM IS
BBITIOJTHEHHUSI YU€OHBIX 3a/1a4 OMPEIEIEHHOTO THIIA;

NpUOOpPETaTh OMBIT HCIOJIB30BAHKUS HWHPOPMAINMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TOHCKOBBIX
CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMAJBHYIO (QopMy TpeacTaBieHus WHbopManuu (CXeMbl, TpaQuKd, IUATPAMMBI,
TaOJIUIIBI, PUCYHKH U JPYTHUE);

WCIIOJIb30BaTh HAYYHBIM S3BIK B KAa4eCTBE CpeACTBA mpu paboTe ¢ XUMHUYECKOW wuH(OpMmaiumend: TPUMEHSThH
MEXIpeIMETHbIE ((PU3NUECKIEe U MATEMAaTHIECKHUE) 3HAKA U CUMBOJIBI, (DOPMYITbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HATIISITHOCTH.



OBiaseHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH ACHCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYXJaeMoOll TeMbl B XOJA€ AHAIOra W/WIM JTUCKYCCUH, BBICKAa3bIBaTh HJEH,
(opMyIHpOBaTH CBOU MPEAJIOKEHNUSI OTHOCUTENILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a1a4u;

BBICTYNIaTh C TNPE3CHTALMEN PE3YJIbTATOB I03HABATEIBHOW JEATEIBHOCTH, ITOJYYEHHBIX CaMOCTOSITEJIbHO WU
COBMECTHO CO CBEPCTHHKAMHU IMPU BBHIMOTHEHUH XUMHUYECKOTO 3KCHEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEIO0BAaHUIO
CBOICTB M3y4aeMbIX BEIIECTB, peaju3aluyd yuyeOHOro Mnpoekta U GOpMyIMpPOBATh BHIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCJIeIOBaHUN MyTEM COIIACOBAHMSI MO3UIIUH B X0/€ 00CYXJIeHUS U 0OMEHa MHEHUSIMHU.

OBiaseHne yHMBEPCAJIbHBIMH PeryJsTUBHBIMHU ACHCTBUSIMH:

CaMOCTOSITEIBHO IIJIAHUPOBATh U OCYLIECTBIIATh CBOKO MO3HABATEIBHYIO JIEATEIBHOCTD, OMPEAEIsAs €€ Uelnu U 3a]a4H,
KOHTPOJHMPOBATh U O Mepe HEOoOXOIMMOCTH KOPPEKTHPOBATH MpeajiaraéMblii ajiropuUTM JEUCTBHI TNMPHU BHINOJHEHUU
y4eOHBIX U HCCIE0BATEeNIbCKUX 3a/1a4, BbIOUpaTh Hanbosee 3(h(PEeKTUBHBIN CIOCO0 UX PELICHUS ¢ YYETOM MOJTYyUEHUs HOBBIX
3HaHUM O BEUIECTBAX U XUMUYECKUX PEAKLUSX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH Ha OCHOBE CaMOaHajIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KIJACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckass XUMUsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEJICTABIICHUI 0 XUMHUYECKON COCTABIISAIOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIU XUMUH
B MO3HAHWM SIBIICHUW MPUPOJIBI, B (OPMUPOBAHUM MBIIIICHUS U KYJIbTYPHI JIMYHOCTH, €€ (PYHKIIMOHATBbHON TPaMOTHOCTH,
HEOOXOMUMOMN MJisi PEIICHUS MPAKTUYECKUX 3a7a4 U JKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 37J0POBBIO H
MPUPOJTHOM CpelIE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpAasi BKIIOYAET: OCHOBOIOJATAIONIME MOHATUS (XUMUYECKUI 3JIEMEHT,
aToM, PJIEKTPOHHAsi 000JI0YKA aToMa, MOJIEKYJa, BAJIEHTHOCTh, 3JIEKTPOOTPULATEIbHOCTh, XUMHUUYECKasl CBS3b, CTPYKTYpHas



dbopmyna (pa3BEpHyTasi U COKpaIIEHHas ), MOJIb, MOJIIpHAsI Macca, MOJISIPHBIA O0BEM, YIIIEPOJHBIN CKeNleT, (yHKIIMOHATbHAs
TpyMma, pagukai, U30MepHs, U30Mepbl, TOMOJIOTHYECKUH PsAJZl, TOMOJIOTH, YTIE€BOJAOPObI, KHCIOPOA M a30TCOAEpKaIIne
COCIMHCHUS, MOHOMEp, TIOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHBIC COCIMHCHHUS), TCOPUU M 3aKOHBI (TCOpHs
CTpOCHUS OpraHUYeCcKuX BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MACChI BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYCCKU
SI3BIK XMMHUW;, MHUPOBO33PEHUYCCKHE 3HAHUSI, JICKAIUEC B OCHOBE NMOHMMAHHS NMPUYUHHOCTH W CUCTEMHOCTH XUMHUYCCKUX
SIBJICHUM, ()AKTOJIOTHYECKHUE CBEJACHHUS O CBOMCTBAX, COCTaBe, IMOJYYCHHH W O€30MacHOM HCIOJIb30BAaHUM BaXKHEHIIIMX
OpPraHUYECKUX BEIICCTB B OBITY U MPAKTUYECKOMN JACATEIBHOCTH YCIIOBEKA;

c(OpPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTCPHBIC TMPU3HAKU TOHSATHN, YCTAHABIWBAaTh WX B3aHMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIONIUE TTOHITHS TIPH OMMUCAHUU COCTaBa, CTPOCHUS U NIPEBPAIICHUN OPTaHUYCCKUX COCTUHEHUH;

c(hOpMHPOBAHHOCTh YMEHHUI UCIIOJIB30BaTh XMMHUYECKYIO CHMBOJIUKY JIJISI COCTABJIICHHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHON) (HOPMYJT OPraHMYSCKHUX BEIICCTB U YPAaBHEHUN XUMUUYECKUX PEAKIIMiA, H3TrOTAaBIIMBATh MOJICIIN
MOJICKYJI OPraHMYECKUX BEIIECCTB JIJIS WILTFOCTPAIMHA UX XUMHUYECKOT'O U MTPOCTPAHCTBEHHOT'O CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHHUI yCTAHABIMBATH MPUHAJJICKHOCTh U3YYEHHBIX OPraHMYECKHX BEUIECTB MO UX COCTaBy U
CTPOEHHUIO K ONpeNeNEHHOMY KIacCy/TpyIie coequHeHUM (YIrJIeBOIOPOIbl, KUCIOPOJI MU a30TCOAECPKAILUE COCIUMHEHHS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHs), JaBaTh MM Ha3BaHus Mo cucTematnueckol Homenkiatype (IUPAC), a Ttaxxe
NPUBOJUTH TPUBHAIIbHBIE HA3BAaHUS OTIEIBHBIX OPraHMYECKHX BEHIECTB (ITHIICH, MPOIWJICH, aleTUJICH, ATHJICHIJIHKOIIb,
runepul, ¢enon, Gopmanbierus, ameraibAeru]l, MypaBbHHAas KHUCIOTA, YKCYCHas KHCJIOTa, OJEHWHOBAas KHCIIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJUTI003a, TIUIMH);

c(hOpMHPOBAHHOCTh YMEHHS OMNPENEATh BHUABI XUMHUYECKOW CBS3M B OPraHUYECKHX COCAMHEHUSX (OJUHApHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TPUMEHSITh MOJIOKEHUSI TEOPUH CTPOSHUSI opraHndeckux BemiecTB A. M. bytieposa mis
00BSICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAaHEHUS MAacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MYECKHME M XUMHUYECKHE CBOMCTBA TUITMYHBIX
MPEICTaBUTENCH PA3TMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, dTaH, dTWUJICH, MPOMWICH, alleTWIeH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, 6eH307, METaHO, ITaHOJI, ATHJICHTJIMKOIIb, TIUICPUH, (DEHOJ, aleTaNnbIeTH I, MypaBbUHAS U YKCYCHAs



KHCJIOTBI, [JIFOKO3a, KpaxMall, LEJUI0JI03a, aMUHOYKCYCHasl KUCJIO0Ta), WJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXAY HUMHU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMI C UCIIOIb30BAHUEM CTPYKTYPHBIX (popmyI;

c(hOpMUPOBAHHOCTb YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJIOPOJHOIO ChIPbs (HE(Th, MPUPOAHBINA Ta3, YTroib),
CIoCcOO0BI UX MepepadOTKU U MPAKTHUYECKOE MPUMEHEHUE MPOIYKTOB NepepadoOTKu;

c(OpMHPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYMCIECHHUS O XMMUYECKUM YpaBHEHHUAM (Macchl, 00bEMa, KOJIWYECTBA
UCXOJHOTO BEIIECTBA WM MPOIYKTA PEaKklUu M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOHBIX BEIIECTB WU
IPOJYKTOB PEaKINN);

c(OpMHPOBAHHOCTh YMEHHUH BJIa/IeTh CUCTEMON 3HaHUW 00 OCHOBHBIX METO/JaX HAYYHOI'O MO3HAHUS, UCIIOJIb3YEMbIX B
XUMHHU TPU HM3YYEHUM BEIIECTB M XMMHUYECKUX SBJICHUH (HAOMIOJEHUE, W3MEpEeHHEe, SKCIEPUMEHT, MOJEIHpPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbBIC XUMUYECKUE 3HAHUS ISl IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM;

chOpMHPOBAHHOCTh, YMEHHMH COONIIOAATh TMpaBUiia T[OJIB30BAHUS XUMHUYECKOW ToOCylAod U J1abOpaTOpHBIM
o0opyZOBaHMEM, a TaKKe MpaBWia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMHU IO BBIOJTHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBINOJHATH XUMUYECKUU SKCIEPUMEHT (IIPEBpAIlEHUS OPraHUYECKUX
BEIIECTB MPHU HArpeBaHUU, MOJTYYEHUE ITHIICHA U M3yYEHHUE €ro CBOWCTB, KAUeCTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIECTB,
JeHaTypalus OCJIKOB MPU HArPeBaHUU, [IBETHBIE PEAKIIMK OEJKOB) B COOTBETCTBUU C MPABUIIAMHA TEXHUKH 0€30MaCHOCTHU MPH
oOpalieHlH C BEIIeCTBAMHU U JIA0OPATOPHBIM OOOPYTOBAHUEM, MPEACTABIATH PE3YIbTaThl XMMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHUN COOTBETCTBYIOIINX PEaKIUii ¥ (YOPMYITHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(OpMUPOBAHHOCTh YMEHUW KPUTHUECKH AaHAJIM3MPOBATh XUMHMUYECKYI0 HHQOpPMAIUIO, MOJIy4yaeMyl0 H3 pa3HbIX
HCTOYHHUKOB (CpeicTBa MaccoBOM MH(popMmaluu, HTepHET U ApyTux);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAATh MpaBMiIa 3KOJOTHYECKH IIeeCO00pa3HOro MoBeACHHsI B OBITY M TPYIOBOM
NEATENBHOCTH B LEJIAX COXPAHEHUS CBOErO0 340POBbS M OKpY)KAarOLIel NPUPOAHOW Cpelbl, OCO3HaBaTh OIACHOCTH
BO3/JICHCTBHSI HA JKMBBIE OPraHU3MBbI ONPEAEIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci nokazatens [1JIK, noscHsats Ha
IIpUMEPAX CIIOCOOBI YMEHBIIEHUS U IPEIOTBPAILECHUS X BPEHOIO BO3JACHCTBUS Ha OPraHN3M YEJI0BEKA;



UIsT  OOYYarOIUXCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBSI: YMEHHE MPUMEHATH 3HAaHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYCCKUX SBICHHUI;

JUISL CIIETIBIX M CITA0OBUSAIIMX O0YUYAIOIIMXCS: YMEHHE UCIIONIh30BaTh peabe(HO-TOUCUHYI0 CUCTEMY 00o3HaueHuit JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.

11 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHu4ecKast XUMHUS» OTPaAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XHMHUYECKON COCTABJISIONICH €CTECTBEHHO-HAYYHOUW KapTHUHBI MHpA, POJIH
XUMUUA B TIO3HAHWM SIBJICHUH TPUPOJBI, B (POPMHPOBAHUU MBIIUICHUS W KYJbTYPbl JUYHOCTH, €€ (PYHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOM ISl PEIICHHS] MPAKTHYECKUX 3a7a4 M IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOU CPEJIE;

BJIAJICHUE CUCTEMON XMMHWYECKMX 3HAHUH, KOTOpas BKJIIOUYACT: OCHOBOIIOJIATAIOIINE MOHITHS (XUMHUYECKHUU DJIEMEHT,
aToOM, H30TOI, S-, P-, d- BJIEKTPOHHBIC OpPOMTAIW ATOMOB, HOH, MOJEKYyJa, MOJb, MOJSPHBIH O0BEM, BaJCHTHOCTD,
3JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHMCJIEHUS, XMMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi PEMIETKA, TUMbl XUMHYECKUX PEAKIMM, PAacTBOP, SJIECKTPOJIMTHI, HEIICKTPOJIMUTHI, SICKTPOJIUTHUYECKAS
JMCCOLMAIINSI, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMUUYECKON PEaKIUi, XUMUYECKOE PAaBHOBECHUE); TCOPUU U 3aKOHBI
(Teopusi ANEKTPOIUTUUECKON TUCCOLMAlNK, iepuoanyeckuii 3akon [[. M. MeHeneeBa, 3aKOH COXpaHEHUsI MAacChl BEILIECTB,
3aKOH COXPaHECHUS U MPEBPAILCHUS SHEPTUM MPU XUMUUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN A3bIK XUMUU,
MHUPOBO33PCHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE NOHUMAHWS NPUYMHHOCTH M CUCTEMHOCTH XUMHWYECKHUX SBIICHUM,
(hakTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U 0€30IMaCHOM HCITOIb30BAaHUN BAKHEHIITMX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JACATEIBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh yMEHUU BBISBIATH XapaKTepHbIC IPU3HAKA TIOHATHH, YCTaHABIWBATh HMX B3aHUMOCBS3b,
HCIOJIb30BATh COOTBETCTBYIOIIUE MOHSATHS IMPU ONMMCAHUM HEOPraHMYECKHUX BEIIECTB U UX MPEBPAICHUM;



c(hOpMUPOBAHHOCTh YMEHUMN HCTOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBieHUs: (OPMYJT BEIIECTB U YPaBHEHU I
XUMHYECKUX peakiuil, cuctematnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHMS OTIAEIbHBIX HEOPraHUYECKUX
BeIleCTB (YrapHbIi ra3, yrieKUCIIbIi ra3, aMMuUak, raiéHasi U3BeCTh, HeraléHasi U3BeCThb, MUThEBask COJa, TUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMNpPEJEsTh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCIMHEHUSIX
Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3U (KOBaJEHTHAsl, HOHHAs, METaJUIMYECKasi, BOJOPOJAHAS) B COCAUHEHUSX, THUII
KPUCTAJUTMYECKON PEIIETKM KOHKPETHOTO BEIECTBA (aTOMHAs, MOJICKYJISIpHAS,, HOHHAS, METAJUIMYECKasi), XapaKTep Cpe/bl B
BOJIHBIX PaCTBOpPaX HEOPraHUUYECKUX COCTUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHHH YyCTaHABIWBATh NPUHAIJICKHOCTh HEOPraHWUYECKUX BEIIECTB IO HUX COCTaBy K
OMpeIeIEHHOMY KJIacCy/TpymnIe COeIMHEHUM (MPOCThie BEleCTBA — METAUIBI U HEMETAJIIbl, OKCHUJIbI, OCHOBAHUS, KUCJIOTHI,
aMmdoTepHbIe THAPOKCHUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CMBICH Mepuonyeckoro 3akona J/[. M. MenaeneeBa u 1eMOHCTPUPOBAThH €TO
CHUCTEMATH3UPYIOLTYI0, 00BICHUTEIbHYIO U TPOTHOCTUYECKYIO () YHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepHU30BaTh IIECKTPOHHOE CTPOSHHUE aTOMOB XUMUUYECKUX dJIEMEHTOB 1—4 mepuoioB
[leproanueckoit cucreMbl XUMHYecKHX dyeMmeHToB J[. M. MeHaeneeBa, UCHOAB3ys IMOHATHS «S-, P-, 0-3JIeKTpOHHBIE
opOuTaINy, «IHEPTeTHUECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMsI CBOMCTB XHMHYECKHUX DJIEMEHTOB U HX
COEIMHEHUH T10 meproiam U rpymmnaM llepruoanyeckon cucrembl xumuueckux 35eMeHToB 1. . Menaeneesa;

c(hOopMHUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHUE CBOMCTBA HEOPTraHUYECKUX BEIIECCTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY HEOPraHMYECKHUMHU BEIIECTBAMU C
MOMOIIbI0 YPABHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUIA;

c(hOpMUPOBAHHOCTh YMEHHUS KIACCHU(PUIIMPOBATh XUMHUUYCCKHE PEAKIIMH I10 PA3IMYHBIM IIPU3HAKAM (YHUCIY U COCTaBY
pearupymroImx BeEIIESCTB, TEIIOBOMY 3(MGEKTy peaklnH, HW3MEHEHUIO CTCICHEH OKHCICHHUS 3JIEMEHTOB, OOPAaTHMOCTH
pEeaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHM COCTABIISITh YPAaBHEHUS PEAKIUH Pa3IUIHBIX THUIIOB, ITOJHBIC M COKpAIIEHHBIC YPaBHCHHS
peaKiuii HFOHHOTO OOMEHA, YYUTHIBAS YCJIOBHUS, IPU KOTOPBIX 3TH PEAKIIUU UIYT 0 KOHIA;



c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIMH, MOATBEPXKAAIONIME KAYECTBEHHBIM COCTaB  pa3IMUHBIX
HEOPraHUYECKUX BEIIECTB, PACMO3HABATH ONBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKHUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH paCKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX peakUuid;

c(hOpMUPOBAHHOCTh YMEHUM OOBICHATH 3aBUCUMOCTH CKOPOCTU XMMHUYECKOW pPEaKIMu OT Pa3Iu4HbIX (DAKTOPOB;
XapaKTep CMEIIECHUs] XUMHUYECKOT0 PAaBHOBECHS B 3aBUCUMOCTH OT BHeITHero Bo3aelicTeus (mpuniun Jle [latense);

c(OpMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHMHUYECKHE IMIPOILIECCHl, JEXKallue B OCHOBE MPOMBIIUICHHOIO
MOJIYYEHUsI CEPHOW KHUCJIOTHI, aMMHaKa, a TakXke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUMAX U
AKOJIOTMYECKUX MPOOIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUM MPOBOJIUTH BBIYHMCICHUS C HCIIOJB30BAHUEM IMOHSATHS «MaccoBasl JIOJsl BEIIEeCTBa B
pacTBope», 0OBEMHBIX OTHOLIEHUHN T'a30B MPU XUMUYECKUX PEAKIUSAX, MACChl BEIIECTBA UM 00BEMA ra30B MO MU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOrO 3P ¢deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHH;

chOpMHPOBAHHOCTH YMEHHM COONIOAATh TpaBWia TOJB30BAHUS XMMHUYECKOW TOCYyIOH H  JabopaTOpHBIM
o0opyZOBaHMEM, a TaKkkKe MpaBWia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIMSMHU IO BBINOJTHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH INIAHUPOBATH U BBIMIOIHATh XUMUYECKHUI KCIIEPUMEHT (pa3iioKeHHe MepOKCHIa BOAOPOIa
B IIPUCYTCTBUM KAaTalN3aTopa, ONpPENeICHHE CPEAbl pACTBOPOB BEIIECTB C OMOIIBIO YHHUBEPCAIBHOTO UHIUKATOPA, BIUSHHE
pa3sTUYHBIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pPEeakilny, peakiui HOHHOTO 0OMeHa, KaueCTBEHHbIE peakiuu Ha cylibdat-,
KapOOHAT- W XJIOPUA-aHUOHBI, Ha KATHOH aMMOHHMs, pEUICHUE HKCIEPUMEHTANBHBIX 3a7ad mo TeMmaMm «MeTamib» |
«Hemertanmnel») B COOTBETCTBUU C MpaBWIAMH TEXHHUKH O€30MACHOCTH MPU OOpaIIEHUU C BEHIECTBAMU M JTAOOPATOPHBIM
o0opyIOBaHUEM, MPEACTABIATh PE3YIbTAThl XUMHUECKOTO JKCIIEPUMEHTa B (hOpME 3amuCH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii u (opMyJIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpPMHUPOBAHHOCTh YMEHHUHM KPUTUYECKH aHAJU3UPOBATh XHWMHUYECKYIO HH(OpMALMIO, MOJYYaeMyK M3 pPa3HBIX
MCTOYHUKOB (CpeACTBAa MACCOBOM KOMMYHMKaUuu, UHTEpHET U IpyTrux);

c(OpMHPOBAHHOCTh YMEHUHN COOJIIOIaTh MpPaBUJa SKOJOTUYECKU 11eJ1eCO00pa3HOro MOBEAECHMSI B OBITY U TPYAOBOU
NEATENIbHOCTH B LENAX COXPAaHEHUS CBOETO 3J0pPOBbS M OKpPYXKAlOWEW NPUPOJHOM Cpeapl, OCO3HABaTh OIACHOCTH
BO3JICMCTBHS Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX BEIIECTB, MOHMMAas cMbIca nokazarens 1K, moscHATs Ha mpuMepax
CIOoCOOBI YMEHBIUIECHUS U IPEIOTBPAILICHHS X BPEIHOTO BO3ACHCTBUS HA OPraHU3M YE€JI0BEKa;

JUIsE OOyYaloIUXCS € OrPAaHUYEHHBIMM BO3MOXHOCTSIMU 3/I0POBbsSl: yMEHHE NPUMEHSATh 3HAHHUS OO0 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUM;

JUISL CHIETBIX M CHa00BUIAIIMX OOYYAIOMIMXCA: YMEHHE UCIOJIb30BaTh PebeHO-TOUEUHYIO cUcTeMy oOo3HaueHui JI.
Bpaiins ans 3anucu xuMmuyeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoanyecTBO yacoB
HaumeHoBaHue pa3ieioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
https://academy-
[IpenMeTr opraHUYeCKON XUMUU. content.apkpro.ru/lesson/258ddc06-
11 Teopust cTpoeHUST OPraHUIECKUX 3 ec23-473c-b3d7-ed82fcaddd02
coenuHeHuit A. M. bytneposa
Hroro mo pazgeny 3
Pasznesa 2. YriieBoaopoanbl
IIpenenpHBIE YIIIEBOIOPOIBI https://academy-
2.1 et T Aopos 2 content.apkpro.ru/lesson/4038171e-
aJIKaHbI
4158-4bd1-ae98-18dc1cfb9399
HenpenenbHble yriieBOOOPOILL: https://academy-
2.2 ep a r FOPOABT: 6 1 content.apkpro.ru/lesson/d86d7d00-
aJIKEHBI, AJIKAJUEHBI, aJKUHBI
» AIRATHCHRT, d5b4-491d-aded-c3dda19feefs
2.3 ApoMartudeckue yrieBoA0pO bl 2 https://lesson.edu.ru/04/10
ITpupogHble UCTOUYHUKA https://academy-
2.4 pHpoa 5 3 1 content.apkpro.ru/lesson/4038171e-
JIEBOIOPOJIOB U X MepepadoTKa
YHICBOAOPOA pep 4158-4bd1-ae98-18dc1cfb9399
Hroro no paszneny 13

Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeAuHEHNs




https://academy-

3.1 Cruptel. ®enon 3 content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
https: d -

Anbrerunbl. KapOOHOBBIE KUCIIOTHI ps://academy
3.2 Crio e 7 content.apkpro.ru/lesson/d86d7d00-
JIOKHEI UPBI
P d5b4-491d-aded-c3ddal9feefd
3.3 VIneBo s 3 https://lesson.edu.ru/04/10
Hroro mo pazueny 13

Paznea 4. A3orconepskanue oprannyeckue coeIuHeHus

https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

4.1 AMUHBI. AMUHOKHCIIOTHL. benkn 3 https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
https://lesson.edu.ru/04/10

Hroro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS
https://academy-
content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399

5.1 IInactmaccel. Kayaykn. Bonokna 2

https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd




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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuoanueckuii 3akoH https://lesson.edu.ru/04/10
11 u [lepnoanueckas cucteMma XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4 https://lesson.edu.ru/04/10
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
21 MeTambl 6 1 https://lesson.edu.ru/04/10
29 HeMeTamsl 9 1 1 https://lesson.edu.ru/04/10
23 CBs13b HEOPraHMYECKUX U OPTraHUYECKHUX 5 https://lesson.edu.ru/04/10
' BeIlleCTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no paszneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

Kpurepuu n HopMbI oneHuBaHusl padoT mo xumuu yyamuxcsa 10-11 kiaccos.
OuneHka yCTHBIX OTBETOB.

OtmeTka «5» - CTaBUTCS B TOM ciIydac, c€Clin yqamnﬁcsl IMOKa3bIBA€CT BCPHOC ITOHMMAHHC XUMHUYECKOU CYIIHOCTH
pacCMaTpuBaACMBbIX SIBICHUHU U 3aKOHOMepHOCTeﬁ, 3aKOHOB H TCOprI, HacT TOYHOC OIPCACICHUC U HNCTOJIKOBAHHC
OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeOpHﬁ, d TAKIKC IMPAaBUIBHOC OIPCACIICHUC XUMHUYCCKUX BCIIMUUH, UX CAUHUI] U CII0COOOB
N3MCPCHUA, IPABUJIIBHO BBIIIOJIHACT YCPTCIKU, CXCMBI U I‘pa(i)I/IKI/I; CTPOUT OTBCT I10 CO6CTBCHHOMy Iiany, COIpoBOXKIACT
pacCKa3 HOBBIMU IIPUMCPAMH, YMCCT IMPUMCHUTL 3HAHUA B HOBOH CUTyallul IIPU BBIIOJIHCHUU TIPAKTHYCCKHX SaHaHHﬁ;
MOJXCT YCTAHOBUTD CBA3b MCIKAY NU3YHACMBIM U PAHCC N3YUCHHBIM MATCPHUAJIOM II0 KYPCY XMMHUHU, A TAK KC C MATCPHUAJIOM,

YCBOCHHBIM I10 U3YUCHUIO APYIUX IMPCAMCTOB.

OtrMeTKa «4» - CTaBUTCS, €CIM OTBET YUCHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha «5», HO JaH 0e3
UCIIOJIb30BaHMs COOCTBEHHOTO TJIaHA, HOBBIX MPUMEPOB, O€3 MPUMEHEHUS 3HAaHUI B HOBOM CUTyaluu, 0€3 UCIIOJIb30BaHUS
CBSI3€M C paHee U3YYEHHBIM MATEPHUATIOM, YCBOCHHBIM IIPU U3YYEHUU APYTUX NPEAMETOB; €CJIM yYaIIUKUCs JOMYCTUI OJHY

OHH/I6Ky WIN HE OoJjiee ABYX HCAOYCTOB U MOJKCT UX HUCIIPABHUTDb CAMOCTOATCIIBHO HUJIK C HEOOIBIION IMIOMOIIIBIO YUHUTCIIA.

OT1meTka «3» - CTaBUTCS, €CIU yYalIUNCA NPABUIBHO MOHUMAET XUMUUYECKYIO CYIIHOCTh pacCMaTPUBAEMbIX SIBICHUN U
3aKOHOMEPHOCTEHN, HO B OTBETE UMEIOTCS OT/IENIbHBIE MPOOEbl B YCBOEHUH BOIIPOCOM Kypca XUMUHU, HE MPENATCTB YIOIINE
JNaJbHEUIIEMY YCBOCHHIO IIPOTPAMMHOIO MaTepualla; yMEET NMPUMEHATh MOJYUYCHHBIE 3HAHUS IPU PELUICHUU ITPOCTBHIX
3a/lad C HWCIMOJIb30BAaHWEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS MPHU PEIICHWH 3a/ad, TPeOYIImUX MpeoOpa3oBaHUs

HEKOTOPHIX (hOPMYIT;JOMYCTHI HEe OoJiee OaHOM TpyOoi OMMOKHA U IBYX HEIOYETOB, HE 0ojiee OJTHOM rpyOoil U OJHOM HE



rpyooil ommOku, He OoJiee NBYX-TpeX HE rpyObIX OMMOOK, OJHOW He TpyOol OMIMOKM M TPEX HENOYETOB, JOMYCTHII

YCTBIPC WJIN IIATb HCAOUYCTOB.

Ot1meTka «2» - CTaBHUTCs, €CJIN y‘l&H.[HfICH HC OBJIaACI OCHOBHBIMU 3HAHHUAMU U YMCHHUH B COOTBCTCTBUU C Tpe6OBaHI/I$IMI/I

MPOrpaMMbl U JOMYCTHI O0Jibllle OIMOOK U HEJJOUETOB, YeM HEOOXOAUMO ISl OLIEHKH «3) .
Ouenka nuCbMEHHBIX padoT.
OTtmeTka «5» CTaBUTCS 3a padOTY, BHIIOJHEHHYIO [TOJIHOCTBIO 0€3 OIIMOOK U HEI0UETOB.

OrMmeTka «4» cTaBUTCA 3a pa60Ty, BBITIOJIHCHHYIO ITOJTHOCTBIO, HO IIPU HAJIMYHUU B Hel He Ooliee OJIHOﬁ FPY60ﬁ OIIINOKH U

OAHOI'O HEJ0YCTAa , HC Oonee TPCX HCAOUYCTOB.

OtmeTka «3» CTaBUTCSI, €CIIM YICHHK BBITIOHWII PAaBIWIIBHO HE MeHee 2/3 Bcelt paboThl MITH TOMYCTHII He OoJiee OaHON
rpy0oi OIMOKHK U ABYX HEJIOYETOB, HE OoJiee OJTHOM IPpyOOH 1 OJTHON HerpyOoi omubKu, He Oosiee TPeX HErPyObIX

OHII/I6OK, OHHOﬁ HGFpY60ﬁ OIINOKU H TPCX HCAOYCTOB, IIPHU HAJTMYUHU YCTBIPCX-IIITH HEAOUCTOB.

OTMeTKa «2» CTAaBUTCSA, €CIU YUCIIO OITUOOK M HEJIOYETOB MPEBHICKIIO HOPMY OLIEHKH «3» HIIM BHITIOJIHEHO MPABUIHLHO

MeHee 2/3 Bcelt paboThI.

OueHka KOMOMHMPOBAHHBIX KOHTPOJIbHBIX PadoT.

[IIkana nepeBoaa B NATUOAIILHYIO CUCTEMY OLICHKH



OtMmeTka «5» ctaButcs 3a BoinoaHenue 90-100% paOoThl.
OtMmeTka «4» ctaBuTcs 3a BoinoiaHeHue 70-89 % paboThr;
OtMmeTka «3» cTaBUTCS 3a BhInojgHeHue 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeIToHeHHE MeHee 50%,

Kpurtepuu oueHMBaHusI TECTOBBIX KOHTPOJIBHBIX PaldoT.

[kana nmepeBosa B MATHOAIUIBHYIO CUCTEMY OLEHKH
OtmeTtka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
OtmeTtka «4» ctaBuTcs 3a BeinoiaHeHue 70-89 % paboTsr;
OtmeTka «3» cTaBUTCS 3a BhinonHeHUE 50-69%

OtMmeTKa «2» cTaBUTCA 3a BeITToHeHHEe MeHee 50%,

Kpurepuu onieHUBaHMS IKCIIEPUMEHTAJIBHBIX YMeHHUI (J1a00paTOpHbIe M MPAKTHYECKHUE 3aIaHHS).

OTtmeTKa «5» CTaBUTCS €CIU pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U IIPABHUJIBHO, CACIIAHbI ITPABUJIbHBIC Ha6JIIOI[eHI/IH n
BBIBOJHBI,
OKCIICPUMCHT OCYHICCTBIICH II0 IINIAaHY C YYCTOM TCXHHUKH 0€30IMacHOCTH U IIpaBUJI pa6OTBI C BCIICCTBAMH1 U

000pyT0BaHUEM;



MIPOSIBJIEHBI OPraHU3aLUOHHO - TPYJIOBbIE YMEHHSI, MOAECPKUBAIOTCS YUCTOTA pabouero MecTa U MopsiioK (Ha CToJe,

HKOHOMHO HCIOJIb3YIOTCSl PEaKTUBBHI)

OtmeTka «4» CTaBUTCS €CIU pa60Ta BBIIIOJIHCHA ITPaBUJIBHO, CACTIaHbI ITIPABUJIbHBIC H3.6JHOI[€HI/IH 1 BBIBOABI, HO IIPHU 5TOM
IKCIICPUMCHT NIPOBCACH HC IMMOJTHOCTBIO WX JOITYHICHBI HCCYIICCTBCHHBIC OIIIMOKH B pa60Te C BCIICCTBAMU U

000py/I0BaHHEM.

OTtmeTka «3» cTaBUTCS €CIU pa60Ta BBITIOJIHCHA ITPABUJIBHO HC MCHCC UCM HAIIOJIOBHHY HUJIM OAOIMYHICHA CYIICCTBCHHAA
omninoOKa B XO0€ 3KCIICPUMCHTA B O6’I)$ICH€HI/II/I, B O(I)OpMJIGHI/II/I pa6OTBI, B CO6J'IIOJI€HI/II/I IMpaBUJI TCXHUKHU 0€e30IMacHOCTH Ha

paboTe ¢ BemecTBaMu  000pyA0BaHUEM, KOTOPAsi HCIIPABIISIETCS 110 TPEOOBAHUIO YUHTEIIS

OTtmeTKa «2» CTaBUTCS €CITU IOMYIICHBI 00JIee IBYX CYIIECTBEHHBIX OMIMOOK B XOJ€: SKCTIEpUMEHTA, B 00BSICHEHUH, B
odopmiteHNH pabOThI, B COOJIFOACHUH TTPaBUII TEXHUKH O€30IMaCHOCTH MPH pabOTe C BEleCTBaMHU U 000py1I0BaHUEM,
KOTOPBIE yUaIUNUCs HE MOXKET UCTIPABUTH JIaKE TI0 TPEOOBAHHIO YIUTEIIS.

OuneHka yMeHHH peliaTh pacyeTHbIE 3a1a4H.

OTMeTKa «5» CTaBUTCS €CIU B JIOTHUYECKOM PACCY)KJICHWHM W PEIICHWW HET OMMOOK, 3ajada pelieHa pardoHAIbHBIM

CII0OCOOO0M;



OrMeTKa «4» CTaBUTCS €CIM B JOTMYECKOM PACCYKICHUU U PEIICHMS] HET CYIIECTBEHHBIX OIIMOOK, HO 3a/laya pellieHa

HEPALMOHAJIBHBIM CIIOCOOOM, MM JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.

OtrmeTka «3» CTAaBUTCS €CJIH B JIOTMYECCKOM pacCy:KaCHUM HET CYIICCTBCHHLIX OH_II/I6OK, HO aomynicHa CYIICCTBCHHAs

oIInOKa B MAaTEMaTHYECKUX pacucTax.

OTMeTKa «2» CTaBUTCS €CJIIU UMEECTCS CYHICCTBCHHBIC OIIIMOKHU B JJOTMYECKOM PACCYKACHUU U B PCIICHUU.

OuneHka yMeHHi peliaTh IKCNEPUMEHTAIbHbIE 3aIa4H.

HpI/I OOCHKC 3TOro yMCHHA CICAYCT YUYHUTBIBATH H&6JIIOI[GHI/I5[ YUUTCIII U HOPCABABIIACMBIC YUYAIIMMCA PC3YyJIbTAaThI

BBIIIOJTHCHH S OIIBITOB.

OtrMeTka «5» CTaBUTCS €CIOW IUIAH pEHICHWS 3aJa4d COCTaBI€H MPABUIBHO, OCYIIECTBICH IMOA00P XUMHUYECKUX

PEaKTHUBOB U 000PYAOBaHUS, IAHO MOJTHOE OOBSICHEHHE U CACIaHbI BBIBOIBI.

OTtMmeTka «4» CTaBUTCSA €CIIM IUIaH peuicHuA COCTABJICH IIPaBUJIbHO, OCYHICCTBIJICH HOZ[60p XNMHUYCCKHNX PCAKTHBOB H

000pyTI0BaHMS. JOMYIIEHO HEe OoJiee IBYX HECYIIECCTBEHHBIX OMMOOK (B OOBSICHECHUHN U BBIBOJIAX).

OTMeTKka «2» CTaBUTCS CSCIIM IUIaH peuicHuA COCTABJICH IIPaBUJIBbHO, OCYHICCTBIJICH HOZ[60p XUMHUYCCKHUX PCAKTUBOB H

000py1I0BaHMS. JOMYIIIEHA CYIIISCTBCHHAs OITMOKA B O0OBSICHECHUHN U BBIBOJIAX.



OT1MeTKa «2» CTaBUTCS €CJIU JOMYIICHBI IB€ U OoJee omuOKH (B IJIaHE PeIleHUs], B TOA00PE XUMUUECKUX, PEaKTUBOB U

o0opy10BaHMs, B 00BSICHEHUH U BBIBOJIAX).

Ouenka pedepara.

W3noxxeHHOE MOHMMaHKe pedepara Kak [eJIOCTHOTO aBTOPCKOTO TEKCTa OMPEIeTseT KPUTEPHH €T0 OLICHKHU:
- HOBU3HA TEKCTa;

- 000CHOBAaHHOCTH BBIOOPA HCTOYHHKA;

- CTETEHb PaCKPBITHS CYIITHOCTH BOIIPOCA;

- coOmroieHus TpeOoBaHU K 0(OPMIICHHIO.

HoBwusHa Tekcra:

a) aKTyaJIbHOCTh TEMBI UCCIICIOBAHUS;

0) HOBH3HA U CAMOCTOSATEIIBHOCTh B ITIOCTAaHOBKE ITPOOJIeMBI, (HOPMYJIHPOBAHNE HOBOTO ACIIEKTa U3BECTHOMN MPOOIIEMBI;
B) yMEHHE paboTaTh C TUTEPATYPOU, CHCTEMATU3UPOBATH U CTPYKTYPHPOBATH MaTepHa,

') CAMOCTOSITEIbHOCTh OIICHOK U CYXICHHIA;

1) CTUJIEBOE €IMHCTBO TEKCTA, €IMHCTBO JKAHPOBBIX YEPT.

CrerneHb pacKpBITHSI CYIITHOCTH BOIIPOCA:

a) COOTBETCTBUE ILJIaHA TeMe pedepara;



0) COOTBETCTBHE COJICpKaHUsI TEME U IIJIaHy pedepara;

B) IIOJIHOTA U IIyOMHA 3HaHUM 110 TEME;

') yMeHue 000011aTh, AeaTh BHIBOAbI, COMOCTABISATh PAa3IU4YHbIE TOUKH 3PEHHUS 110 OJTHOMY BOIIPOCY
O60CHOBaHHOCTH BbIOOpPA UCTOYHUKOB:

a) OIlEHKa MCMOJb30BaHHOM JIUTEPATYpPhl: MPHUBJICUEHBI JIU HanboJiee M3BECTHBIE pabOThl MO TEME HcclenoBaHus (B T.4.

KYpHaJIbHBIC MyOJUKAIMN TOCACIHUX JIET, MOCICIHNUE CTATUCTUYECKHUE JaHHBIC, CBOJIKH, CIIPABKHU M T.J.).
Colmoenue TpeboBaHUM K 0(OPMIICHHIO:

a) HaCKOJbKO, BEPHO, O(DOPMIICHBI CCHIIKM HA MCIOJB3YEMYIO JINTEPATYPy, CIIUCOK JIUTEPATyphl; 0) OllEHKa rPaMOTHOCTH
U KYJIbTYypbl u3JIOkeHHs (B T.4. opdorpaduueckoid, MyHKTYallUOHHOM, CTHJIIMCTHYECKOW KYJIbTYpHI), BIaJICHUE

TEPMHUHOJIOTHEH;

B) cobiroieHue TpeboBaHuil K 00BEMY pedepara.

VYyamuiics npeacTaBisieT pedepar Ha PELEH3UIO HE MO3JHEE YKAa3aHHOTO CPOKa.
JI71s1 yCTHOTO BBICTYIUICHUS y4daiieMmycs 10cTatoyHo 10-20 MuHyT.

OTMeTKa «5» CTaBUTCS €CIM BBINIOJHEHBI Bce TPeOOBaHMS K HAMHMCAHWIO M 3ammuTe pedepaTta: ob0o3HAUeHA MpobdieMa u
o0ocHOBaHa €€ aKTyaJbHOCTh, CJAEJIaH KPATKUI aHAIM3 Pa3IW4YHBIX TOYEK 3PEHUS Ha paccMaTpUBAEMyI0 TpoOiemMy u
JIOTUYHO W3JI0KEHA COOCTBEHHAs! MO3MIHUS, CHOPMYIUPOBAHBI BHIBOJBI, TEMa PACKPHITA MOJHOCTHIO, BBIEPKAH O0BEM,

CO6J'IIOI[CHBI TpC6OBaHI/I$I K BHCHIHEMY O(bOpMJ'IeHI/IIO, AaHbI IIPAaBUJIBHBIC OTBCTBI HA JOIIOJIHHUTCIBbHBIC BOIIPOCHI.



OrMeTKa «4» CTaBUTCS €CIM BBIIIOJIHEHBI OCHOBHBIE TPEOOBaHUS K pedepary U €ro 3alluTe BBITOJHEHbI, HO IPH 3TOM
JOMyIIeHbl HEeNO4YETHl. B 4YacTHOCTHM, HMMEIOTCS HETOYHOCTHM B U3JO0KEHHHM MaTepHualia; OTCYTCTBYET JOrudeckas
MOCJIEIOBATENIbHOCTh B CYXKJEHHUSAX; HE BblAEpkKaH 00bEM pedepara; uMmeroTcs ynymeHus B OQOpMIIEHUHU; Ha

AOIMOJIHUTCIIBHBIC BOIIPOCHI IIPH 3aIUTE JaHbl HCIIOJHBIC OTBCTHI.

OtmeTka «3» CTaBUTCS €CIU UMEIOTCS CYHICCTBCHHBIC OTCTYIUJICHUA OT T‘p€6OBaHHﬁ K pe(i)epI/IpOBaHI/IIO. B yactHOCTH:
TEMa OCBCUICHA JIMIOb YaCTHUYHO, OOIIYHICHBI q)aKTI/I‘ICCKI/Ie OIINOKU B COACPKAaHNHU pe(bepaTa WM IIpU OTBCTC HaA

AOIIOJJHUTCIIBHBIC BOIIPOCHI; BO BPEM: 3alIUTHI OTCYTCTBYCT BBIBO/I.

OT1MmeTKa «2» CTaBUTCS €CJIM TeMa pe@epaTa HC PAaCKpbITAQ, O6Hapy}KI/IBa€TC$I CYIICCTBCHHOC HCIIOHNMAHHNEC HpO6H€MBI



YYEBHO-METOANYECKOE OBECIHIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

I'aopuensin 10-11 KJIACC ba3oBblii ypoBeHb

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
I'adopuensin, O. C. Meronnueckoe nmocodoue Xumus 10 kiace

I'adpueasin, O. C. Metonnueckoe nocodoue Xumus 11 kiacc

I'abpuensin, O. C. Xumus 10-11 kaacc. bazoBblii ypoBeHb. MeToAuYeCKHE PeKOMEHIANUM U padouyasi mporpaMmma

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf



https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
https://drofa-ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93cbf4e6a33.pdf
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