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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obpazoBatenbHoM ctanaapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJeH,
collepKaHMs, Pe3yJbTaTOB OOy4eHUs W TpeOOBaHUW K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTalloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPHUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY

CTPOCHHUECM BCHICCTB, UX CBOMCTBAaMH M BO3MOKHBIMH 00JIaCTIMHU IMPUMCHCHHUA.
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TecHO B3aUMOJIEUCTBYSI ¢ APYTMMHU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

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

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B MporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpuUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPECOXUMHYECKUX U  BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMHUUECKON pEAKIIUH.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas U HeopraHuyeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011a011Iel 10 O0BSACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEpKAHUSA, HMEIOIIMMH KYJIbTYPOJOTMYECKU W MPUKIAJIHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNA XUMHH, TOMOTaIoT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a4a4. B 1enom coaepkanue yueOHOTO
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUs: IHEPTeTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS U COLMAIHA3ALUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAIOLICH Ba)XHOE MECTO B ITO3HAHUU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO NpU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.
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CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAT KIIOUEBbIE MOHATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE NMPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

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

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUM B OOJbIIEH  cTermeHW OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHUI M MPUMEHEHHUS UX B PEAIBHOW KU3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HAauEHHE MPUOOPETAIOT TAKKUE LIETU U 3a]1a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYalHUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

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



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX W TBOPUECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIUM XUMUYECKOTO COJICPIKAHNUS;

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

BOCIIUTaHHE Yy OOydalmuxcs YyOeKIEHHOCTM B T'YMaHUCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3I0pPOBbIO, a TaKKe MPUOOPETCHUS ONBITA
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeIMETHOM obnactu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

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

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEIUHEHUW (CUCTeMaTuyeckas) W TpPUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

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

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEJACTABUTEIN AaJKaHOB: (U3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJACTABUTENN aTKEHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

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

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U HumPOBdHu}Z), noaydyenue u npumeHeHue. TOKCUYHOCTH
7



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TePMUYECKUN, KaTalUTU4YeCKuil), muponu3. IlpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBAa (peakiMh C aKTUBHBIMH MeTajljlaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOA U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
Opra’usM 4esoseka. [[puMeHeHne rimnepuHa U STUICHTJIMKOJIS.

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

Anpnerunpl U kemowuvl. Dopmanpierui, auneTAIbIETUI: CTPOCHHE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (pU3MuecKre U XMMHUYECKHE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCIIOTHI KaK MPEACTABUTENM BBICIIUX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

Cnoxuble >QHUpbl Kak MPOU3BOJIHBIE KAapOOHOBBIX KHCIOT. [ 'maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunre3. PpykTo3a Kak H30Mep IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HAOJII0IEHHEe U ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmelcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa UCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMHYECKUE CBOMCTBA aMUHOKHCIOT (Ha mpumepe ImiuHa). buosorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

OKCHEpUMEHTAIHBIE METOABl HM3Y4YEHHMsS BEIIECTB M WX IPEBPAILECHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

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

MexnpeaMeTHbIE CBA3U.



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

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

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

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

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

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

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

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

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XHWMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

10



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUMbl KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

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

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. [‘eHeTndeckass CBA3b HEOPraHMYECKUX BEIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPALCHUS SHEPTUU NTPU XUMUUYECKUX PEAKLIUSX.

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

OnekTponauTuyeckas auccornuanus. CHIbHBIC U cabbie 35ekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, M3ydeHHUE MOJIeNIed KPUCTAUTMYECKUX PEMIETOK, HAOIIoJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAWUKATOpPA, pEaKIH HOHHOrO OOMEHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

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

Heoprannueckasi XuMus

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

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

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.
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Meramisl. Ilonoxxenue meramnoB B [lepuoguyeckonl cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

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

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTamibl W CIUIaBbl», OOpa3lloB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMaA Ta30B IO HW3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B oOecrieueHUH HKOJIOTHYECKOM, IHEPreTUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

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

UenoBek B MHpE BELIECTB W MAaTEpPUAJIOB: BaXXHEWIIME CTPOUTEIIBHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO HCIIOIB30BAHUS MPEMapaTOB OBITOBON XUMUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

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

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.
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dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUaIOB, CEIbCKOXO3SIMCTBEHHOE MPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTAaTOB OCBOCHHMS MpenMeTa «XHUMHs» Ha YPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKIACHHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOT0 00pa3oBaHUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
0o0ydJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YYaOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAYYHOMY HAacCJeauIo
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIMH, CBA3aHHBIE C XUMUUECKUMU SIBIICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TNPABOBBIX HOPM M OCO3HAHHUE INOCIEACTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBmwil 0€30MmacHOTO OOpaleHusi C BeIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

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

OCO3HAHMSI TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (YMOTpeOIeHU s
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

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

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HAMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);
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HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU IIeJ€CO00Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

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

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JIOCTMIXKEHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTHIECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBaHUN PAIMOHATIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUM IIEIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HANpaBIC€HHOCTH U Ba)XXHOHM pOJH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEUIHOTO TpyJda U DSKOJOTMYECKH KOMMOPTHON KU3HM KaXKIOro YJieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh
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MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa u
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaILIHSX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENBHOCTH;

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

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iIu4HbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

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

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

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

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

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

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbI€e JJOrHYeCKHe TeHCTBUS:

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;
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WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICNIATh XAPAKTEPHBIE MPHU3HAKHU TMOHITUM M YCTAHABIMBATH MX B3aHMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHU;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU Il KIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pACCYXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEINIU, MPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX IO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJETh OCHOBAaMH METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE WHCTPYMEHTa
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3yibTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM W MPOECKTHOM
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPABOYHBIE MOCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCTb;
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dbopMynUpOBaTh 3aNpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MIPU MOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMmsbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIB30BaTh W MPEeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEJCTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

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

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3alui yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSATENIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIHHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TOJNYYCHHsS HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.
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NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHMsSI Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTb  NPEACTABIEHUM O XUMHUYECKOM  COCTaBISIONIEH
€CTEeCTBCHHO-HAYYHONW KapTHHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIMINE TOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAsI
000JI04YKa aTromMa, MOJIEKYJia, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKast
CBSI3b, CTPYKTypHasi ¢Gopmyina (pa3BépHyTas U COKpalIEHHAs), MOJb, MOJISIpHasI
Macca, MOJSPHBIM 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHASA TPYIINa,
paauKall, U30Mepusi, ©30MEPhI, TOMOJIOTHUECKUIN Psii, TOMOJIOTH, YTJICBOJIOPOIHI,
KHCIIOPOJI M a30TCOAEPIKAIINE COEOUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXalne B OCHOBE NOHUMAHUS NPHUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUN, (PAKTONIOTMYECKHE CBEJCHUS O CBOMCTBaxX, COCTaBe, MOJIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHWM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPaKTUYECKOU eI TEbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISTH XapaKTEPHBIC MPU3HAKUA TOHSITHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM)
dbopMyn  OpraHMYecCKMX BEIIeCTB MW ypPAaBHEHWA XWMHUYECKHX PEaKIIHi,
M3TrOTaBIUBATh MOJIENM MOJIEKYJ OPraHMYECKHX BEIIECTB JIA WJUIIOCTPAIMU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUHN YCTaHABIWBATH TMPUHAJJIC)KHOCTh H3YYCHHBIX
OpraHUYECKUX BEUIECTB IO UX COCTaBy U CTPOEHUIO K OINpeaeIEHHOMY
KJIAcCy/Tpynme COoeAuHEHUN (yrieBOAOPOABI, KHUCIOPOI U a30TCOACpIKaIIue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJUMHEHHUSI), J1aBaTh UM Ha3BaHUS IO
cuctematnaeckoir HomeHkinarype (IUPAC), a Takke TPHBOIUTH TPUBHAIBHBIE
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Ha3BaHUsI OTMAEJIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, NPOIMWICH, AaleTUJICH,
ATUJICHTIIUKOJb, TIULEPUH, (HeHol, (hopManbAeTH, aleTalbIeru]l, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAs KUCJIOTA, CTE€ApUHOBAsI KUCIIOTA, TITI0K03a,
bpykTOo3a, Kpaxmall, HeJII0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCIMHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATHh IOJOKEHUSI TEOPUU CTPOCHUS
opranuueckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nYecKkue M XMMHYECKHME CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, JITWJICH, MPOMWJICH, alleTUJIEH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ, JTAHOJ, STUJICHIJIUKOJb,
JIMIEpHUH, (EHOJ, aleTalbJIeTHl, MypaBbHHAsI M YKCYCHasl KUCIJIOTHI, TJIFOKO3a,
Kpaxmal, IeJIJIF0JI03a, aMUHOYKCYCHAsI KUCIIOTA), UUTFOCTPUPOBATh TeHETHYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHYECKHX PEAKIUN C
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT,

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi  (HepTh, MNPUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TEepepabOTKU W
IPAaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(OpPMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakuuu MO W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HCXOIHBIX
BEILECTB WJIN MPOAYKTOB PEAKIIUN);

chOopMUPOBAaHHOCTh YMEHHMH BIQJACTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMHUU IIPU U3YYEHUU BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHYECKHE 3HAHWS JJIsl TPUHATUS pEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHYECKON
MOCYZIOM W JTa0OpaTOPHBIM OOOpPYIOBaHHEM, a TaKKe TMpaBWia OOpaIeHus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSIMHU IO BBIIOJHEHUIO J1aA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh yMEHHWHM TUIAHUPOBATH W BBITIOJHATh XUMUYECKHM
AKCHEPUMEHT (IIPEeBpalleHUs OPTaHMYECKUX BEIIECTB IPU HAIrPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAuE€CTBEHHBIE PEAKIMU OpPraHHYeCKUX
BEILIECTB, JeHaTypalusi OCJIKOB MpH HArpeBaHUM, I[BETHHIE peakiuu OEIKOB) B
COOTBETCTBUM C TpaBUJIaMH TEXHUKH O€30MAaCHOCTU TMpU OOpallleHUH C
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BELIECTBAMU U J1a0OpaTOpHBIM OOOpPYIOBAHHMEM, TMPEACTABISATh PE3YyJIbTAThI
XUMHYECKOT0 HKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHUH COOTBETCTBYIOLIUX
peakuuid u GOpMyJIUPOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4yaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaimu, IHTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1[eJeCO00pa3HOro TMOBEJEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0POBbsi M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JECHCTBUS Ha KHUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHHUYECKHX
BEUIECTB, MoHUMas cMmbica nokazarens [IJIK, moscHaTh Ha mpumepax crnocoObl
YMEHBIICHUs] M MNPEJOTBPALEHUS WX BPEIHOIO BO3JCUCTBHS HAa OPraHu3M
YeJI0BEeKa;

JUsi 0Oy4YaroIIMUXCs ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHU;

JUISL  CAENBbIX U CIa0OBUIALIIMX OOYYalOUIUXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenqmeTHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAKAIOT:

c(hOpMHUPOBAHHOCTh  TPEACTABICHHH: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIM XUMHU B TIO3HAHUU SIBIICHUU
OpUpoabl, B  (OPMHUPOBAHMH MBIIUICHHS U KYJbTYPhl  JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIsT PEIISHUS MPAKTUYSCKUX 3a1a9
1 DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHMS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNue MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
JJIEKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAINIMUECKAs peniéTka,
TANBl ~ XMUMUYECKUX  PEAKIMHA, PaCTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMy, XUMHUYECKOE PpaBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
3JICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuii 3akoH . M. MeHneneena,
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3aKOH COXPAHEHUSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS M IMPEBPAILLECHUS YHEPIUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMUYECKUN SI3BIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAINME B OCHOBE ITOHMMAHMUS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PaKTOJIOIMUYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30M1aCHOM MCMOJIb30BaHUN BAaXKHEHIIMX HEOPTAHUUECKUX
BELIECTB B OBITY U MPAKTUUYECKOU 1€ATETbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTePHbIE NPU3HAKU TOHSITHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, HCIIOIB30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
ONMCAHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIB30BATh XUMHUYECKYIO0 CHMBOJUKY IS
cocTaBieHus (OpMyJ BEIIECTB U  ypaBHEHUH  XUMHUYECKUX  PEaKIIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOpPraHMYeCKUX BeIleCTB (yrapHbI ras, YrJI€KHCIbI Ta3, aMMHUaK, raméHas
U3BECTh, HETalIEHass U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPYTHUEC);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAENATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COECIMHEHHUSX Pa3JIMYHOTO COCTaBa, BUJ XMMHUYECKOMN
CBsI3M (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTANTMYECKON PEmETK KOHKPETHOrO BellecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAas1, METAJUIMYECKAsI), XapaKkTep Cpeabl B BOJHBIX paCTBOPaX HEOPraHMYECKUX
COCJIMHEHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiaEHHOMY Kiaccy/rpymre
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJIBl 1 HEMETAJLJIbI, OKCHUJIbI, OCHOBAHMUS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOINIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuoaoB Ilepumonnueckoil cucteMbl
XuMH4eckux 3aemeHToB JI. M. MeHaeneeBa, MCHOJB3ys IOHATHSA «S-, P-, d-
AJIEKTPOHHBIE opOuTanny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIUHEHUU
1o nepuoaam u rpymnmnam [lepuogmnyeckoit cucteMsl Xumuueckux 3smemMeHToB . 1.
Menpeneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHWE T'E€HETUYECKOM CBA3W MEXKIY HEOPraHWYECKUMHU
BEILIECTBAMU C MOMOINIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHil;
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c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKIUU IO
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEAarupyrolluX BeEIIECTB, TEILNIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTEMEHEW OKHUCJICHUS AJIEMEHTOB, OOpaTUMOCTHU
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBIISITh ypPaBHEHUS PEAKIMN pPa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUYUThIBas
YCJIOBHUS, TIPH KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIONINE
KaueCTBEHHBIN COCTAaB pPa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PAaCMO3HABAThH
OTBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH  pPAaCKpPhIBAaTh CYHIHOCTh  OKHCJIMTEIIHHO-
BOCCTAHOBHUTEJIbHBIX PEAKIUN MOCPEICTBOM COCTaBIEHUS JEKTPOHHOrO OajlaHca
ATUX PEaKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKIuu OT Pa3IudYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpunmun Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHUs CEPHOM KHCIIOThI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEJCTaBICHUN 00 OOUIMX HAYYHBIX MPUHIUIAX U
AKOJIOTHYECKUX MPOOIIeMax XUMHUECKOT0 MPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHH NPOBOAUTH BBIUUCICHUS C HCIOJIH30BAHUEM
MOHSITHSI «MaccoBas JOJiA BEIECTBa B PacTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
IpU XMMUYECKUX PEaKIMsIX, MacChl BEHIECTBA WM 00BEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI
BEILECTB, MPEBPAILCHNS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh MPABUIIA MOJIb30BAHUS XUMHYECKOU
MOCYZIOM M JTa0OpaTOPHBIM OOOpPYIOBAaHHEM, a TaKKe TMpaBWia OOpaIeHus: C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITIOJHEHHIO J1a0OPaTOpPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCHEPUMEHT (pa3fioKeHUEe MEePOKCHAAa BOJAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpeNieJIcHHe Cpelbl pPacTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO
WHIUKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaknuu MOHHOTO OOMEHa, Ka4eCTBEHHBIE peakiu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE IKCIEPUMEHTAIBHBIX 3aJa4 IO
temam «Metamne» U «Hemeramiabl») B COOTBETCTBHM C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU MPU OOpalIEHUHU C BEILIECTBAMHU U J1a0OPAaTOPHBIM 000pPYAOBAHUEM,
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MPEACTaBIATh PE3YJAbTAThl XUMHYECKOT'O »JKCIEepUMEHTa B (opMe 3amucu
YpaBHEHHUM COOTBETCTBYIOIIUX PEAKIUA U (HOPMYIHPOBATH BBIBOJABI HA OCHOBE
ATUX PE3yJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XHUMHYECKYIO
nHpopManuio, TMOJIy4aeMyr0 U3 pPa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM
KOMMYHUKauu, MHTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBuja  AKOJOTHYECKHU
1eaecooOpa3Horo TMOBEJAEHUs B OBITY W TPYIOBOM JESATEIBHOCTH B LEAX
COXPAaHEHHUSI CBOETO 3JI0POBbSl U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OTACHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMASI
cmbicn mokazarens [IJIK, mosicHaTh Ha mnpuMepax crocoObl yMEHBIIECHUS WU
PEIOTBPAILCHHS UX BPEIHOTO BO3JICUCTBHUS HA OPraHW3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
NPUMEHATh 3HaHHWS OO0 OCHOBHBIX JIOCTYIHBIX METOJIaX IO3HAHHS BEIIECTB U
XUMUYECKUX SIBICHUM;

JUISL  CIENBbIX U CIa0OBUIALIIMX OOYyYaloOUIUXCs: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadeHui JI. Bpaitns mis 3anmvcu XUMUYECKUX

dbopmyi.
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2.1 [Ipene € YIJIeBOJ0PO anka 2 bubnuorexa LOK
. JIbHBIC YTJIEB bl — AJIKaHbI
e yr JOPOA https://m.edsoo.ru/7f413034
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10 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoasubie | IlpakTunueckue A op
n/n Bceero u3ydyenusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
[Ipeamer opraHn4ecKOi XUMHH, €€
Bubnnoteka LLOK
1 BO3HUKHOBEHME, Pa3BUTHE U 1 07.09.2023
https://m.edsoo.ru/7f413034
3HaYCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
. .. Bubnnoteka LLOK
2 coequaeHuit A. M. byrneposa, eé 1 14.09.2023
https://m.edsoo.ru/7f413034
OCHOBHBIE€ MTOJIOKEHUS
[IpencraBnenue o Kinaccupuxanuu
OPraHUYECKHUX BELIECTB.
Bubnnoteka LLOK
3 Homenknarypa (cucremMaruueckasi) u 1 21.09.2023
https://m.edsoo.ru/7f413034
TPUBHUAIIbHBIE HA3BAHUS
OpPraHWYECKUX BEUIECTB
AJKaHBI: COCTaB U CTPOCHHUE, Bubnunoteka LIOK
4 . 1 28.09.2023
TOMOJIOTUYECKHAM PSIT https://m.edsoo.ru/7f413034
MertaH u 3TaH — npocrenime BubnmoTeka LIOK
5 1 05.10.2023
MPEJICTABUTEIN ATKAHOB https://m.edsoo.ru/7f413034
AJIKEHBI: COCTaB U CTPOCHHUE, Bubnunoteka LLOK
6 . 1 12.10.2023
CBOICTBa https://m.edsoo.ru/7f413034
OTUJIEH U IPONUIIEH — MPOCTEHIINE Bubanoteka LIOK
7 1 19.10.2023
MPEACTABUTENIN AJIKEHOB https://m.edsoo.ru/7f413034
[Ipaktuyeckas padora Ne 1.
8 «IlonmyueHue 3TUICHA U U3YYECHHE 1 1 26.10.2023 bubnmorexa LOK
yqv yi o https://m.edsoo.ru/7f413034
€ro CBOMCTBY»
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Anxanuensl. byraguen-1,3 u

Bubanoteka LLOK

9 MmeTmiiOyranuen-1,3. [Tomyaenue 09.11.2023
yraa ¥ https://m.edsoo.ru/7f413034
CHUHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB ¥ 0COOEHHOCTH
CTPOCHHUS, TOMOJIOTUUCCKUM PSI. Bubnmoteka LLOK
10 P leciitd pAi 16.11.2023 4
ALleTHIIEH — MPOCTEUILIHI https://m.edsoo.ru/7f413034
MPEeACTaBUTEb ATKUHOB
Breraucnenns mo ypaBHEHHIO Bubnnoteka LLOK
11 A 23.11.2023 4
XUMHYECKON peaKIuu https://m.edsoo.ru/7f413034
ApeHbl: 0€H30J1 U TOJIYOII. Bubnunoteka LLOK
12 p Y 30.11.2023 H
TOKCMYHOCTH apeHOB https://m.edsoo.ru/7f413034
['eneTnveckas CBSI3b YraeBOIOPOIOB,
Bubnnoteka LLOK
13 NpHUHAISKAIINX K pa3InIHbIM 07.12.2023
https://m.edsoo.ru/7f413034
KJTaccaM
[IpupoHbIE UCTOYHUKHI
JIEBOJIOPOJIOB: MPUPOIHBIN a3 " Bubnnoreka LIOK
14 yr FOPOA PHpOA 14.12.2023 H
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/7f413034
MPOAYKTHI €€ mepepadoTKu
[IpupoHbIe UCTOYHUKHT
JIEBOJIOPOJIOB: IPUPOIHBIIN a3 1 Bubnnoteka LLOK
15 yr AOPOA pHpOa 21.12.2023 H
MOIyTHBIE He(PTsIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/7f413034
MPOAYKTHI €€ mepepadoTKu
KonTtpoabHasg padora mo paszen Bubnnoteka LLOK
16 p P pasacly 1 28.12.2023 4
«YTIEBOIOPOJIB» https://m.edsoo.ru/7f413034
[IpenenbHble OJTHOATOMHBIEC CIIUPTHI:
Bubnnoteka LLOK
17 METaHOJI ¥ 3TaHoJ1. BogopoaHas 11.01.2024
https://m.edsoo.ru/7f413034
CBSI3b
MHOroaTroMHbI€ CIIUPTHI: Bubnnoteka LLOK
18 18.01.2024

OTUJICHTJIMKOJIb U TJIMLHCPUH

https://m.edsoo.ru/7f413034
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@DeHOJI: CTPOEHUE MOJIEKYIIB,

Bubanoteka LLOK

19 (busznYecKre U XUMUICCKHE 25.01.2024
. https://m.edsoo.ru/7f413034
CBOMCTBA, MPUMEHEHUE
Anpaerugsl: hopManpaerug U Bubnmoteka LLOK
20 ACTHA (b P ACTHA 01.02.2024 H
areraabIerua. AeToH https://m.edsoo.ru/7f413034
OAHOOCHOBHBIE MPE/ENIbHbIE
Bubanoteka LLOK
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAs 08.02.2024
https://m.edsoo.ru/7f413034
U YKCyCHast
[IpakTnueckas padora Ne 2.
. o Bubnmoteka LLOK
22 «CBoOHCTBa pacTBOpa yKCYCHOM 15.02.2024
https://m.edsoo.ru/7f413034
KUCIIOTBD
CreaprHOBas ¥ OJICMHOBAsA KUCIIOTHI,
Bubnnoteka LLOK
23 KaK TPEJICTaBUTENH BBICIIIUX 22.02.2024
https://m.edsoo.ru/7f413034
KapOOHOBBIX KUCIIOT
Mp11a KaK COJIM BBICIIHX
Bubnnoteka LLOK
24 KapOOHOBBIX KHCIIOT, X MOTOIIEE 29.02.2024
. https://m.edsoo.ru/7f413034
JeiicTBHE
CrnoxHbIe 2()UPBI KaK MPOU3BOTHBIC
Bubnnoteka LLOK
25 KapOOHOBBIX KUCIIOT. ['naponu3 07.02.2024
https://m.edsoo.ru/7f413034
CJIOKHBIX 3(hUpPOB
Kupsl: ruipoan3, npuMeHeHHUE, Bubnmoteka LLOK
26 p P p 14.03.2024 4
OuroJIoTHYECKasi pOJIb )KUPOB https://m.edsoo.ru/7f413034
VYTreBoapl: COCTaB, KiIacCU(pUKAITHSI.
. Bubnnoteka LLOK
27 Bakneiimme npeacTaBuTeNu: 21.03.2024
https://m.edsoo.ru/7f413034
TIII0K03a, PPyKTO3a, caxapo3a
Kpaxman u 1iemnroa03a Kax Bubnmoteka LLOK
28 P B 04.04.2024 4
IIPUPOIAHBIE TTOJUMEPBI https://m.edsoo.ru/7f413034
KonTpoinbHas paboTta no pasuen Bubnmoteka LLOK
29 p p pasaeIy 1 11.04.2024 H

«Kucnopoxaconepxkamiye

https://m.edsoo.ru/7f413034
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OpraHu4eCKUuC COCANHCHU

Bubanoteka LLOK

30 AMUHEBI: METUIAMUH U aHUJIUH 1 18.04.2024
https://m.edsoo.ru/7f413034
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
Bubanoteka LLOK
31 OPraHU4eCKUE COCAMHEHUS, UX 1 25.04.2024
https://m.edsoo.ru/7f413034
Omosorunueckoe 3Hauenue. [lenruapl
benxu xax mpupoTHBIE Bubnmoteka LUOK
32 pPHUpOX 1 16.05.2024 4
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS https://m.edsoo.ru/7f413034
OCHOBHBIE TTIOHSATHSA XUMHHU Bubnnoteka LLOK
33 . 1 23.04.2024
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUIN https://m.edsoo.ru/7f413034
OCHOBHBIE METOIBI CHHTE3A
. Bubnnoteka LLOK
34 BBICOKOMOJICKYJISIPHBIX COSAMHEHUH. 1 23.04.2024
https://m.edsoo.ru/7f413034
[TmacTmacchl, KaydyKkd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 «A» KJIACC
Ne Tema ypoka KosunyecTBo yacos Mara DJIeKTPOHHbIE
U3y4eHust uudpoBbIe
o0pa3oBaTejibHbIE
Bcezo KonTposnbnsl | [IpakTnueck pecypcbl
€ paboThl ue paboTbl
1 Baxuelmne XuUMUYECKHUE TTOHATHS M 3aKOHBI 1 04.09.2023 bubmmoreka [{OK
https://m.edsoo.ru/7f
415916
2 | [lepnoamyeckmii 3akoH . Pactipeienenue 3JeKTPOHOB B 1 07.09.2023 bu6morexa [IOK
aToMax JJIEMEHTOB MAJIbIX MEPHO/IOB. https://m.edsoo.ru/7f
415916
3 Pacnipenenenue >nmekTpoHOB B aroMax OoJyibIuX nepuoioB. | 1 11.09.2023 bubmuorexa [JOK
https://m.edsoo.ru/7f
415916
4 [Tonoxenue B [1C Bogopoaa, TaHTAaHOWIOB, aKTHHOU/IOB, 1 14.09.2023 bu6mmoreka [JOK
HCKYCCTBEHHO MOJYYEHHBIX https://m.edsoo.ru/7f
3JIEMEHTOB. 415916
5 BaneHTHOCTh M BaJICHTHBIC BO3MOXHOCTH aTOMOB. 1 18.09.2023 bu6mmoreka [JOK
H3MeHeHrEe CBOMCTB COEIMHEHUI XUM. 3JIEMEHTOB B https://m.edsoo.ru/7f
Meproax u rpyIax. 4159f6
6-7 | OCHOBHBIE BUIbI XUMHYECKON CBSI3H, MEXaHU3MBI UX 1 21.09.2023 bu6mmoreka [JOK
o0Opa3oBaHusL. https://m.edsoo.ru/7f
415916
8 IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYIL. 1 25.09.2023 bubnuoreka [IOK
https://m.edsoo.ru/7f
415916
9 Crpoenne kpuctaynos. Kpuctaminueckne pemeTkH. 1 28.09.2023 bubnuoreka [IOK
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https://m.edsoo.ru/7f
415916

10 | [IpuyrHBI MHOTOOOpA3Ms BEIIECTB. 02.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
10 | Kiraccudukanus XMMHUYECKAX PEaKIIHH. 05.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
11- | OxucnuTeNbHO-BOCCTAHOBUTENBHBIE PEAKIINH. 09.10.2023 bubnuorexa [JOK
12 13.10.2023 https://m.edsoo.ru/7f
415916
13 | CxopocTh XUMUYECKUX PEAKIIHH. 3aKOH JICHCTBYIOIINX 16.10.2023 bubnuorexa [JOK
macc. Karanu3s u karanmsa- https://m.edsoo.ru/7f
TOPBI. 415916
14 XUMHYECKOE PaBHOBECHE U YCIOBHSI €r0 CMEILEHHS. 19.10.2023 bubnuoreka [JOK
https://m.edsoo.ru/7f
415916
15 | ucnepcHble cucteMbl. MoJisipHasi KOHIICHTPAITHS. bubmuorexa [JOK
Kosmonaspie pacTBOPHI. 23.10.2023 https://m.edsoo.ru/7f
415916
16 | CriocoObI BeIpakeHHSI KOHIIEHTPAIIMH PacTBOPOB 26.10.2023 bubmuoreka [JOK
https://m.edsoo.ru/7f
415916
17- | Pemenue pacyeTHBIX 3aja4. 09.11.2023 bu6mmoreka [JOK
18 https://m.edsoo.ru/7f
41596
19 | llpakTuyeckas padora Nel«IIpuroroBjieHHe pacTBOPOB 13.11.2023 bubnunoreka [JOK
€ 32IaHHOI MOJISIPHOI KOHIEHTPAIHei». https://m.edsoo.ru/7f
41596
20 | KonTpoasHas pa6ora Nel mo temam : « CTpoenne 1 16.11.2023 bubnuoreka [IOK
BenecTBa. XuUMHYECKUEe PeaKInm» https://m.edsoo.ru/7f
415916
21 | DAEeKTPOJIUTHI U HEANIEKTPOIUTHL. DIEKTPOIUTUYECKAS 20.11.2023 bubnuoreka [IOK

JUCCOIMaInms.

https://m.edsoo.ru/7f

35




415916

22 | CunbHble  cnadble 3JeKTposuThl. Cpeaa BOJAHBIX 23.11.2023 bubnuorexa [JOK
pactBopoB. Bogopoausiit mokasarens (pH) pactBopa. https://m.edsoo.ru/7f
415916
23- | Peakiuu noHHOTO OOMEHA. 27.11.2023 bubmmoreka [{OK
24 30.11.2023 https://m.edsoo.ru/7f
415916
25- | I'uaponu3 opraHuvYecKUX U HEOPraHMYECKUX COCTMHEHUH. 04.12.2023- bubnuorexa [JOK
26 07.12.2023 https://m.edsoo.ru/7f
415916
27 | O6o01IIeHre U MOBTOPEHUE H3YYEHHOTO MaTepHaia. 11.12.2023 bubnuorexa [JOK
Perenne pacueTHbIX 33124 https://m.edsoo.ru/7f
415916
28 | KonTposbHasi padora Ne2 no teme: «TeopeTuueckue 1 14.12.2023 bu6morexa [IOK
OCHOBBI XMMHUW». https://m.edsoo.ru/7f
415916
29 | XuMH4eCcKHe HCTOYHUKH TOKa 18.12.2023 bu6mmoreka [IOK
https://m.edsoo.ru/7f
415916
30 | Psa craHmapTHBIX 3JIEKTPOIHBIX TOTEHITUAIOB 21.12.2023 bu6mmoreka [IOK
https://m.edsoo.ru/7f
41596
31 | Koppo3us MeTamioB u ee npeaynpexJacHue 25.12.2023 bubnmuoreka [JOK
https://m.edsoo.ru/7f
415916
32- | DnexkTponu3 28.12.2023- bubnunoreka [JOK
33 11.01.2024 https://m.edsoo.ru/7f
41596
34 | Obuias xapakTepuctiuka MmetaioB. OO1Iue crnocoobl 15.01.2024 bubnunoreka [JOK
TIOJTy9eHHS METaJIJIOB. https://m.edsoo.ru/7f
415916
35 | XuMu4eckne CBOMCTBA METAJLIOB. 18.01.2024 bu6mmoreka [JOK

https://m.edsoo.ru/7f
41596
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36 | Merauibl TIaBHBIX TOATPYII (A-Tpymin) MepruoHIecKOM 22.01.2024 bubnuorexa [JOK
CHCTEMbI XUMUYCCKHUX SJICMEHTOB. https://m.edsoo.ru/7f
415916
37 | Meramuibl mo6ouHbIX oarpymi (b-rpyrmir) nepuoanaeckoi 25.01.2024 bubnuorexa [JOK
CHCTEMbI XUMUYCCKHX 3JICMEHTOB. https://m.edsoo.ru/7f
415916
38 | Menn 29.01.2024 bubnmoreka [JOK
https://m.edsoo.ru/7f
415916
39 | Husk 01.02.2024 bubnuoreka [JOK
https://m.edsoo.ru/7f
415916
40 | Twuran u Xpom 05.02.2024 bubmuorexa [JOK
https://m.edsoo.ru/7f
415916
41 | XKeme30, HUKEIb, IJIATHHA. 08.02.2024 bu6moreka [IOK
https://m.edsoo.ru/7f
41596
42 | CrutaBbl METAILIIOB 12.02.2024 bu6mmoreka [IOK
https://m.edsoo.ru/7f
415916
43 | Okcuapl ¥ TUAPOKCHIBI METAIIOB. 15.02.2024 bu6mmoreka [JOK
https://m.edsoo.ru/7f
41596
44 | IlpakTyeckas padora Ne2 Pemenue 19.02.2024 bubnuoreka [JOK
IKCIEPHMEHTAIbHBIX 32124 10 TeMe «MeTa/LIbl» https://m.edsoo.ru/7f
41596
45 | O60061IeHre U TOBTOPEHNE U3yYEHHOTO MaTepraia 22.02.2024 bubnunoreka [JOK
«MeTasibi» https://m.edsoo.ru/7f
415916
46 | KontpoabHasi padota Ne3 mo Teme: «MeTasiabn». 1 26.02.2024 bubnuoreka [IOK
https://m.edsoo.ru/7f
415916
47- | XuMu4ecKue 3JeMeHThI - HeMeTaluibl. CTpoeHue u 29..02.2024 bubnuoreka [IOK
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48 | CBOWCTBA NPOCTHIX BEIECTB — HEMETAJLIOB. 04.03.2024 https://m.edsoo.ru/7f
415916
49 | OOmas XapakTepHUCTUKA OKCUJIOB H KHCIIOPOI0COICPIKAIIIX 07.03.2024 bubnuorexa [JOK
KHUCIIOT. https://m.edsoo.ru/7f
415916
50 | OkucnuTenpHBIC CBOMCTBA CEPHOM U @30THOM KHUCIIOT. 11.03.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
51 | BonopoHbie coemuHeHNs HEMETAIJIOB. 14.03.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
52 | I'eneTndeckas CBsI3b HEOPTaHHMYECKUX U OPTaHUICCKUX 18.03.2024 bubnuorexa [JOK
BEIIIECTB. 21.03.2024 https://m.edsoo.ru/7f
415916
53 | PenreHne KaueCTBEHHBIX M PACUCTHBIX 3a7a4. 01.04.2024 bubmuorexa [JOK
04.04.2024 https://m.edsoo.ru/7f
415916
54 | IlpakTuyeckasi padora Ne3. Pemenue 08.04.2024 bubnurorexa [JOK
IKCIEPUMEHTAIbHBIX 327124 o TeMe «HemeTawibn https://m.edsoo.ru/7f
415916
55 | KonrposabHasi padora Ned mo teme: «Hemerauibi». 1 11.04.2024 bubmuoreka [JOK
https://m.edsoo.ru/7f
415916
56 | Xumus B IPOMBIIIUICHHOCTH. [IpUHITUTIBI XUMHUYECKOTO 15.04.2024 bubnmuoreka [JOK
IIPOU3BOJICTBA. https://m.edsoo.ru/7f
41596
57 | XMMHKO-TEXHOJOTHYECKUE MPUHITUAIIBI TPOMBIILICHHOTO 18.04.2024 bubnunoreka [JOK
MOJIy4eHHs MeTaIoB. [Iponu3BOICTBA YyTryHa. https://m.edsoo.ru/7f
41596
58 | IlpousBoAcTBO cTaNU 22.04.2024 bubnuoreka [JOK
https://m.edsoo.ru/7f
415916
59 | Xumus B ObITY. 25.04.2024 bubnuoreka [IOK

https://m.edsoo.ru/7f
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415916

60 | Xumudeckas MPOMBIIICHHOCTh U OKPYKalomias cpesa. 1 29.04.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
61- 1 06.05.2024- bubnuorexa [JOK
68 | O6oGmaromuit ypok. Pemenune 3aaayq. 20.05.2024 https://m.edsoo.ru/7f
415916
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 «b» KJIACC
Ne Tema ypoka KonunyecTBo yacos Mara DJIeKTPOHHbIE
U3y4eHust uudpoBbIe
o0pa3oBaTe/ibHbIE
Bcezo KonTponbnsl | [IpakTuueck pecypcbl
€ paboThl ue paboTbl
1 Baxuelmme XuMU4YeCKUEe TTOHATHS M 3aKOHBI 1 04.09.2023 bubmmoreka [{OK
https://m.edsoo.ru/7f
415916
2 | [lepnoamyeckwmii 3akoH . Pactipeienenne 3JeKTPOHOB B 1 07.09.2023 bu6morexa [IOK
aToMax JJIEMEHTOB MAJIbIX MEPHO/IOB. https://m.edsoo.ru/7f
415916
3 Pacnipenenenne >mekTpoHOB B aTomMax OOJbIIHX MeproaoB. | 1 11.09.2023 bubmuorexa [JOK
https://m.edsoo.ru/7f
415916
4 [Tonoxenue B [1C Bogopoaa, TaHTAaHOWIOB, aKTHHOU/IOB, 1 14.09.2023 bu6mmoreka [IOK
HCKYCCTBEHHO TOJIYYEHHBIX https://m.edsoo.ru/7f
AIIEMECHTOB. 4159f6
5 BaneHTHOCTH M BaJCHTHBIC BO3MOYXKHOCTH aTOMOB. 1 18.09.2023 bu6mmoreka [JOK
H3MeHeHrEe CBOMCTB COEIMHEHUI XUM. 3JIEMEHTOB B https://m.edsoo.ru/7f
Mepuoaax M rpymnmax. 4159f6
6-7 | OCHOBHBIE BUIbI XUMHYECKON CBSI3H, MEXaHU3MBI UX 1 21.09.2023 bu6mmoreka [JOK
o0Opa3oBaHusL. https://m.edsoo.ru/7f
41596
8 IIpocTpaHCTBEHHOE CTPOEHHE MOJIEKYIL. 1 25.09.2023 bubnuoreka [IOK
https://m.edsoo.ru/7f
415916
9 Crpoenune kpuctaios. Kpuctaminueckne pemeTky. 1 28.09.2023 bubnuorexa [IOK

https://m.edsoo.ru/7f
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415916

10 | [TpuyrHBI MHOTOOOpA3Us BEIIECTB. 06.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
10 | Kiraccudukanus XMMHUYECKAX PEaKIIH. 06.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
11- | OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKLIUH. 13.10.2023 bubnuorexa [JOK
12 13.10.2023 https://m.edsoo.ru/7f
415916
13 | CxopocTh XUMUYECKUX PEAKIIMHA. 3aKOH JIEHCTBYIOIINX 20.10.2023 bubnuorexa [JOK
macc. Karanus u karanmsa- https://m.edsoo.ru/7f
TOPBI. 415916
14 XUMHYECKOE PAaBHOBECHE U YCIOBHS €r0 CMEIEHHS. 20.10.2023 bubnuoreka [IOK
https://m.edsoo.ru/7f
415916
15 | ucnepcHble cucteMbl. MoJisipHasi KOHIICHTPAITHS. bubnuorexa [JOK
Kosmonaspie pacTBOPHI. 27.10.2023 https://m.edsoo.ru/7f
415916
16 | CriocoObI BeIpakeHHSI KOHIIEHTPAIIMH PacTBOPOB 27.10.2023 bubmuorexa [JOK
https://m.edsoo.ru/7f
41596
17- | Pemenue pacyeTHBIX 3aja4. 10.11.2023 bu6mmoreka [JOK
18 https://m.edsoo.ru/7f
415916
19 | llpakTuyeckas padora Nel«IIpuroroBjieHHe pacTBOPOB 17.11.2023 bubnunoreka [JOK
€ 32IaHHOI MOJISIPHOI KOHIEHTpPAaIHei». https://m.edsoo.ru/7f
41596
20 | KonTpoabHas pa6ora Nel mo temam : « CTpoeHue 1 17.11.2023 bubnunoreka [JOK
BenecTBa. XuUMHYECKUEe PeaKInm» https://m.edsoo.ru/7f
415916
21 | DAEeKTPOJIUTHI U HEANIEKTPOIUTHL. DIEKTPOIUTUYECKAS 24.11.2023 bubnuoreka [IOK

JUcColranus.

https://m.edsoo.ru/7f
41596
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22 | CunbHble  cnadble 3JeKTposuThl. Cpeaa BOJIHBIX 24.11.2023 bubnuorexa [JOK
pactBopoB. Bogopoansiit mokasarens (pH) pactBopa. https://m.edsoo.ru/7f
415916
23- | Peakiuu noHHOTO OOMEHA. 01.12.2023 bubmmoreka [{OK
24 01.12.2023 https://m.edsoo.ru/7f
415916
25- | I'maponu3 opraHundecKuX U HEOPTAaHUYECKUX COCTMHCHUH. 08.12.2023- bubnuorexa [JOK
26 08.12.2023 https://m.edsoo.ru/7f
415916
27 | O6o01IIeHre U IOBTOPEHUE H3YIEHHOTO MaTepHaia. 15.12.2023 bubnuorexa [JOK
Permenne pacueTHbIX 33124 https://m.edsoo.ru/7f
415916
28 | KontposbHas padora Ne2 no teme: «TeopeTuueckue 1 15.12.2023 bu6morexa [IOK
OCHOBBI XMMHUW». https://m.edsoo.ru/7f
415916
29 | X¥MHYEeCKHE UCTOUYHHUKHU TOKa 22.12.2023 bu6moreka [IOK
https://m.edsoo.ru/7f
41596
30 | Psa craHmapTHBIX 3JIEKTPOIHBIX TOTEHITHAIOB 22.12.2023 bu6mmoreka [IOK
https://m.edsoo.ru/7f
415916
31 | Koppo3us MeTamioB u ee nMpeaynpekJIcHue 25.12.2023 bubnmuoreka [JOK
https://m.edsoo.ru/7f
41596
32- | DieKkTpoau3 29.12.2023- bubmuoreka [JOK
33 12.01.2024 https://m.edsoo.ru/7f
41596
34 | Obuias xapakTepuctiuka MmetaioB. OO01Iue crnocoobl 19.01.2024 bubnunoreka [JOK
MOJIYYEHHST METAJLJIOB. https://m.edsoo.ru/7f
415916
35 | XuMudeckue CBOMCTBA METAJLIOB. 19.01.2024 bu6mmoreka [JOK
https://m.edsoo.ru/7f
415916
36 | Metaibl M1aBHBIX NOArpyMI (A-Tpyrmin) NepruoInyecKon 26.01.2024 bubnuoreka [IOK
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CUCTCEMBI XUMHWYCCKHX 3JICMCHTOB.

https://m.edsoo.ru/7f
415916

37 | Metamtsl mo6ounsix noarpymni (b-rpymim) nepuoauaeckoit 26.01.2024 bubnuorexa [JOK
CHCTEMbI XUMUYECKHUX JJIEMEHTOB. https://m.edsoo.ru/7f
415916
38 | Menn 02.02.2024 bubmmoreka [JOK
https://m.edsoo.ru/7f
415916
39 | Husk 02.02.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
40 | Twuran u Xpom 09.02.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
41 | JKene3o, HUKEID, IJIATHHA. 09.02.2024 bu6mmoreka [IOK
https://m.edsoo.ru/7f
415916
42 | CrutaBbl METAILIOB 16.02.2024 bu6mmoreka [IOK
https://m.edsoo.ru/7f
415916
43 | Okcuapl ¥ TUAPOKCHIBI METAIIOB. 16.02.2024 bu6mmoreka [JOK
https://m.edsoo.ru/7f
415916
44 | IlpakTyeckas padora Ne2 Pemenue 01.03.2024 bubnuoreka [JOK
IKCIEPUMEHTAJIbHBIX 32124 10 TeMe «MeTa/ubl» https://m.edsoo.ru/7f
41596
45 | O60061IeHre U TOBTOPEHNE U3yYEHHOTO MaTepraia 01.03.2024 bubnunoreka [JOK
«MeTasbi» https://m.edsoo.ru/7f
41596
46 | KontpoabHasi padota Ne3 mo Teme: «MeTasiabn». 1 15.03.2024 bubnuoreka [IOK
https://m.edsoo.ru/7f
415916
47- | XuMu4eckue 3JeMeHThI - HeMeTalulbl. CTpoeHue u 15..03.2024 bubnuoreka [IOK
48 | cBONCTBa MPOCTHIX BEUIECTB — HEMETAIIJIOB. https://m.edsoo.ru/7f
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415916

49 | OOmas XxapakTepUCTUKA OKCUIOB M KHCIIOPOI0COIEPKAIIIX 22.03.2024 bubmmoreka [JOK
KHUCIIOT. https://m.edsoo.ru/7f
415916
50 | OkucnuTenpHBIC CBOMCTBA CEPHOM U Q30THOM KHUCIIOT. 22.03.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
51 | BonopoaHbie coequHEHNs HEMETAIIJIOB. 05.04.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
52 | I'eneTndeckas CBsI3b HEOPraHMYECKUX U OPTaHUICCKUX 05.04.2024 bubnuorexa [JOK
BEIIIECTB. https://m.edsoo.ru/7f
415916
53 | PenreHne KaueCTBEHHBIX M PACUETHBIX 3a7a4. 12.04.2024 bubmuorexa [JOK
https://m.edsoo.ru/7f
415916
54 | IlpakTuyeckasi padora Ne3. Pemenue 12.04.2024 bubnuroreka [JOK
IKCNEPUMEHTAIbHBIX 327124 o TeMe «HHemMeTawibn https://m.edsoo.ru/7f
415916
55 | KontposabHasi padora Ned mo teme: «HemeTauibi». 1 19.04.2024 bubnurorexa [JOK
https://m.edsoo.ru/7f
41596
56 | Xumus B IPOMBIIIUICHHOCTH. [[pUHITUTIBI XUMHUYECKOTO 19.04.2024 bubnmuoreka [JOK
IIPOU3BOJICTBA. https://m.edsoo.ru/7f
415916
57 | XUMHKO-TEXHOJOTHYECKUE MMPUHITUIIBI TIPOMBIIIJICHHOTO 26.04.2024 bubnunoreka [JOK
MOJIy4eHHs MeTaIoB. [Iponu3BOICTBA YyTryHa. https://m.edsoo.ru/7f
41596
58 | [IpousBoaCTBO CTANMH 26.04.2024 bu6mmoreka [JOK
https://m.edsoo.ru/7f
415916
59 | Xumus B ObITY. 10.05.2024 bubnuoreka [IOK

https://m.edsoo.ru/7f
41596
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60 | Xumudeckasi MPOMBIIIEHHOCTh U OKPYKaloIas cpena. 1 10.05.2024 bubnuorexa [JOK
https://m.edsoo.ru/7f
415916
61- 1 17.05.2024- bubnuorexa [JOK
68 | O6oGmaromuit ypok. Pemenune 3aaay. 20.05.2024 https://m.edsoo.ru/7f
415916
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.T'., Cnagkos C.A., AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBenieHne»

* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111€CTBO
«M3parenscTBO «IIpocBenienne

Xumusd. uaaktudaeckuit Marepuan. 10-11 kmaceer A.M. Pageuxuii

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

["abpuensn, Cnaakxos: Xumus. 10 kinacc. Metonuyeckoe nmocodre K y4eOHUKY
0O.C. T'abpuensna. BEPTUKAJIb. ®I'OC

Xumus. 10 kmacc. Metonnueckoe nocodue k yueouuky O. C. N'abpuensna
«Xumus. 10 kmacc. bazoBbiil ypOBEHbBY

Xumus 10-11 kmaccel: MeToAMYECKOE MTOCOOUE TS YUUTENSA

ABTtopsl: OctpoymoB WU.I'. / T'abpuemnsa O.C.

Xumus 11 k. I'.E. Pymzutuc, @.I'. ®enbaman M " IIpocsemenne” 2018
[TpoBepounbie paboTsl Mo xumuu B 8-11 kimaccax: mocodue st yuutens/A.M.

Paneuxuii.-M. [Ipocsemienne,2008.

46



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU
UHTEPHET

bu6mnorexa IIOK

Ypox (POIII)

Ypox(Hcmopran)

AKnacc

Buneoypok(MHTEPYPOK)

denepalibHBINA IEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX PECYpPCOB-
http://fcior.edu.ru

«Enunas xomnexknus [{udposeix O6pazoBarenbHbix Pecypcos» (Habop
UPPOBBIX PECYpCOB K

yueonukam O.C. T"abpuensua) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php— sxypran «Xumus».

http://him.1september.ru/urok/-Matepuaisi K ypoky.
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