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HOACHUTEJIBHASA 3AIIMCKA
[Iporpamma 1o XMMHU Ha YpOBHE CpelHEro odiiero oopazoBanus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBaHHM B
Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpaszoBaTebHOM MporpamMmbl cpeanero obmiero oobpaszoanus (DPOII COO),
npeacTaBiieHHbIX B DenepalibHOM rocyJapcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe
COO, c¢ yuérom KoHuenuuu mnpenojgaBaHus y4eOHOro mnpenMera «XUMHS» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepanuu, peamu3yronux
OCHOBHbIE 00pa3zoBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3Butusa BocnuTtaHus B Poccuiickont ®enepanuu Ha nepuon ao 2025 roma»
(Pacniopspxenue IpaBurensctBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEIEICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU ILIEJEH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, II0JIy4aeMOoe BBIITyCKHUKAMHU
0011e00pa3oBaTeIbHON  OpraHM3alliM, SIBJISETCS HEOThEMJIEMOM 4YacTbhio HX
oOpazoBaHHOCTH. OHO CHIYXUT 3aBeplIAIOIIMM O3TaloM peaju3aluyd  Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYLIUX
LIEJIOCTHON CHUCTEME XHMMUYECKOro o00pa3oBaHus. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPO/IbI, (POPMUPOBAHMSI MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YelloBeKa, a TaKXe JKOJIOIMYeCKM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3M0pPOBBI0O M HpUpOJHOW cpene. Peamusyercs xumuueckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeaHero ooIero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera «XuMUus», COIEpKaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe O XHUMHHM C y4€TOM creuu(puKkd HayKu XUMUH, €€ 3HAueHHUs B
MO3HAHUM TMPUPOABI U B MaTepUAIbHOM KM3HM OOILECTBA, a TaKXe C Yy4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XVMHS KakK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK MIPaeT 0COOYyH pojib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAAaHUM HOBOW 0a3bl MaTepHAIBHOW KYJIBTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPY)KAIOIIEM MHUpE KaK O €IUHCTBE
PUPOABI U YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHHM Ha OCHOBE NMOHHMAHMS
BEILECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CBIPHEBOM,
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
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCS 0a30BbIe 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
opraHuyecko xumuu. @OopMHUpPOBAHHE JAHHOW CHUCTEMbl 3HAHUM NMPU U3YYCHUU
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 MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3YyYeHHIO Yy4eOHOro Marepuaia u 0O0YCJIOBJICHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHUYECKOM TEOPUU CTPOEHUS 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 OpraHM4eckod XUMHM MOJIYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrjioM 3peHUs B mpeamMere «XuMHs» 0a30BOro YpPOBHSA
paccMaTpuBaeTCsl M3YUYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YarolMMCST MPEIOCTABIAETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHUECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUH, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT IOHHMAHHWIO B3aUMOCBSI3M XUMHUHU C
IPYTMMHU HAayKaMH, PACKpbIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHUMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMAILUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamMera  «XUMHS» ~ JTAaHHOTO  YpOBHS  W3Yy4YEHHUsS] OPHUEHTHUPOBAHO  Ha
dopMupoBaHue y 00YyYarOIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpobsieM cOepexeHUsT IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3JaHUS 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
YHUBEPCAJIbHBIX  YYEOHBIX JCHCTBUHM, UMEIONMX 0a30BOe 3HAYCHHE IS
pa3MYHBIX BHUJOB JEATENBHOCTU: peHIeHUs NpodiieM, MOWUCKA, aHajdu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpaktuke mnpenonaBaHus XHMHU Kak Ha YpOBHE OCHOBHOTO 0OIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHETO OOIIEr0 00pa3oBaHUs, IPU ONPEACTICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMHM ILEJIAMH U3Y4YCHHs] IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHupoBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOUYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XHUMHYECKUX pEaklMi, HEeoOXOIMMBIX JUIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

® pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUEM  TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTHKA IElel U 3a1a4 U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odOpasoBanus. CeronHs B
NpernojaBaHid  XUMUKM B OOJbIIEH  cTermeHu OTHAETCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOaMHU H
YMEHUSAMH aKTUBHOTO IMOJYyYEHUS 3HAHUM M MPUMEHEHHUS UX B PEAIbHOU KU3HU
IUTSL PEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1pU U3yYEeHUH HpeaMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauYEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K yCJIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y O0OyYaromuxcsi KJIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [Ji1 PAa3IUYHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe IS OLEHKH C MO3UIUH
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUaIUXCA: CIOCOOHOCTH CAMOCTOSITENIBHO IPUOOPETATh HOBBIE
3HaHUS MO0 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BAThH
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOIUMATUBHOTO U JIOTHUECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYawmuxcs YyOeKJIEHHOCTM B T'YMaHHCTHUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TPUPOJIE U CBOEMY 3J0POBbIO, a TaKXKe MPUOOPETCHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00iacTu «EcTeCTBeHHO-HAyYHbBIC
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 KJJACC

OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHN4YeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE Mo0XkeHUsl. CTPYKTYpHBIE POPMYJIIbI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYecKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpHUBUAIbHbIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMu OpPraHUYeCKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCAHUE AEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIEHUIO0 OPTAHUYECKUX BEUIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKUE W XHMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuMu THUAPUPOBAHMS, TaJOT€HUPOBAHMS, THUIpPATAUUHU, OKUCIEHUS U
MIOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI, TOMOJIOTUYECKHUI psl. ALETHIICH
— MPOCTEMIINK NPEJCTaBUTEIb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUs, TAIOTEHUPOBAHUS, TUApaTaIUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), IOJYYEHHE W NMPUMEHEHHUe. 1omyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUsL), NONYYeHue U npumeneHnue. TOKCUYHOCTD



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

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKU), mnuponu3. IIpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HAaKOMJIEHHME C oOpa3lamMu IUIacTMAacCc, KaydyyKOB M PpEe3MHbI, KOJUIEKLUU
«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,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WJIM MPOAYKTA PEAKIMHU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBAa (peakiMd C aKTHUBHBIMH MeETajllaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Tokcuunocts penomna. [Ipumenenue denomna.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpO€HHE, (hU3MUeCKHe U XMUMHUYECKHE CBOWCTBa (CBOWCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaXapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. PpykTo3a Kak U30Mep 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, HAOJI0ICHHE U ONHMCAHHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa UCXOIHOrO BEIIECTBA WM MPOAYKTa PEAaKIUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpumepe riuiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

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

OKCHEpUMEHTAJIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLICHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpU3ALUH, CPEAHSAS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU ISl OTACIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

@®usuka: Marepus, DJHEPrus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIbI, KHUPBI,
(bepMeHTHI).

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

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpe/ieNieHUs AJIEKTPOHOB MO OpPOUTANSIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DHUTYpaIHsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MEepUOANYECKOr0 3aKoHa U lleprnoanueckoil cUCTEMBI
xuMuueckux aneMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX W CIOXKHBIX BEHIECTB MO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BeliecTBa. XUMHYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus1. MIoHbI: KATHOHBI U AHUOHBL.



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

[Tondatue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kiaccudukanus  XMMUYECKHMX  peakiud B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XHUMHYECKOE€ paBHOBecue. DakTOphl, BIMUSIONIME HA COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jlelllarense.

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

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJIbl M3YY€HHUS BEIIECTB W WX MPEBPAILLCHUN:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTOpa, OMPEACICHUE CPElIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacuétel 1O ypaBHEHMSIM XMMHUYECKMX pEaKIMi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJEPKAIIUX KUCTIOT, BOAOPOAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
aTomMoB MeTasuioB. OOmue ¢uzndeckue cBolicTBa MeTamuioB. CruiaBel METaJUIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

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

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TE€XHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOPAMHU
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMIMX HAYYHBIX TPUHIUIAX MPOMBIIIICHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

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

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS 4epe3 UCHOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumores3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
W30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, YHEPTETUYECKUN YPOBEHD, BEIICCTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

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

['eorpadusi: MuUHEpaIbl, TOPHBIC TIOPOJIBI, TOJIC3HBIE MCKOIMAEMbIE, TOTUIHBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUajoOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHus SBISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBbHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH EJI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI TpeaMeTa «XUMHUS» JAOCTUTAIOTCA B
€ANHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJjaMU POCCUHCKOTO TPa)XJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBICHHS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaxKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMTOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

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

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEGHHUS]I K HCTOPUYECKOMY U HAy4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

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

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHNUS,

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAaHHME IIOCIEICTBUH ATHUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

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

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

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

5) TpyA0BOro BOCIIMTAHMS

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

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



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

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3ysibTaTaM TPYI0BOU JIEITEIIbHOCTH;

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

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

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

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

OCO3HAHUS HEOOXOJIUMOCTH WCIOJb30BaHUS JIOCTWXKCHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

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

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, 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 PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUU IIEJIOCTHOTO
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 €€ TyMaHUCTHYECKONM HANpPABICHHOCTH W Ba)XXHOM pOJIH B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPpyAa H OKOJOTUYECKH KOMQPOPTHOW IKM3HU KaXKIOTO UJICHA
00111eCTBA;

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



MOJIy4aeMble 3HAHMS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOLIEro 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 CUTYALUSX;

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 pa3iIuyHbIX cepax npodeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO mpeamera «XuMUs» Ha
YPOBHE CpeHEro 001Iero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33PECHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHSITHS, OTpakarollue
[IEJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SIBJIICHHUE,
Ipolecc, CUCTeMa, Hay4HbIH (PaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIE0OBAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE IEHCTBUSA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0OecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMATBHOW KOMIIETCHIIMH 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEKIUCIMIUIMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yabTaThl OTPa)XaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y49eOHBIMM  TIO3HABATCIILHBIMH, KOMMYHUKATHBHBIMU W PETYJIATHBHBIMHU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU No3HaBaTeJbHBIMH
JeHUCTBUSIMMN:

1) 0a30BbIe JJOrHYeCKHe TeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENENIATh eI JESITEIbHOCTH, 3aJaBasi IMapaMeTpbl M KPUTECPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;



WCMOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUIEHUS —
BBIJICJIATh XAPAKTEPHBIC NMPU3HAKHU TMOHSITUA U YCTAHABIMBATH MX B3aUMOCBSA3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS JJisl OOBSICHEHHS OTJEIbHBIX (DAKTOB U
SIBJICHU;

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

YCTaHABIWBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHIYKTUBHBIC, JACAYKTHUBHBIE, TIO
aQHAJIOTUM), BBISABIISTH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUM CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUecKas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHHH Y4YeOHBIX IO3HABAaTEIbHBIX M TMPAKTHYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIM.

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(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJIsi (DOPMUPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBbIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbHOIO IUIAHHUPOBAHHWS M TMPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSTENbHO TPOTHO3UPOBATh €ro pe3ylbTar, (HOpMyIUpOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOM HCCIIENOBATEIbCKOM UM TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEIBHOMY
[IOMCKY METOJOB pELICHUS NPAaKTUYECKUX 3a7ay, IMPUMEHCHUIO Pa3JIMYHBIX
METOJI0B O3HAHUSL.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKAaHHUS, CIPAaBOYHBIE [OCOOUS,
pecypcel MlHTepHETa), aHATM3UPOBaTh WH()OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MPEICTABIECHNUS], KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTD 151
HENPOTUBOPEYNBOCT;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [Jsi BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OMNBIT MCHOJIB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IMYHbBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (OpMy  NpelCTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HHpOpMaLMe: NpUMEHATh MeXnpeaMeTHole (dusmveckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIbI, POpMYyJibl, a00OpeBUATypbl, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJIsTHOCTH.

OByajeHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH e HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJIC JHAJIOTa W/HIIN
JUCKYCCUHM,  BBICKAa3bIBaTh  HWJEH, (QOPMYyIHpPOBaTH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJIPHO BBITIOJIHCHHSI TIPE/IOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMCH PE3YJIbTaTOB ITO3HABATEIBLHON JEATEILHOCTH,
MOJIYYEHHBIX CaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPH BBITIOTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTAa, MPAKTUIECKOW pabOTHI MO HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIECTB, peaJIM3allud Y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX MCCIICIOBAHUN MyTEM COTJIACOBAHUS TO3UIIMHI B
X0J1e 00CYXJIeHHSI 1 0OMEHa MHCHHSIMU.

OBJjajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JeHCTBUSIMU:

CaMOCTOSITEJILHO TUIAHUPOBATh W OCYIIECTBISITH CBOIO TI03HABATEIBHYIO
NEATEeNIbHOCTh, OmpeAeisss e€¢ IMeJqu | 3aJadd, KOHTPOJHUPOBAaTh M IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  alllTOPUTM JEHUCTBUH TpH
BBITIOJTHCHUH Y4YEOHBIX MW HCCIENOBATEIIbCKUX 3aj7ad, BBIOMpaTh Hambosee
3 PeKTUBHBIN CMOCOO HMX pemieHus ¢ YYETOM IMOJYyYCHHS HOBBIX 3HAHUM O
BEIIIECTBAX M XUMHUYCCKHUX PEAKITUX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHaIM3a
1 CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

[IpeameTHble  pe3yabTaThl OCBOEHHSI Kypca «OpraHudeckas XuUMUS»
OTpAXKAIOT:



c(hOpMUPOBAHHOCTb  NPEACTABICHUM O XUMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUM B TIO3HAHUM SIBIICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEUICHUs MPAKTUYECKUX 3a7au
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINE TMOHATHUS (XUMHUYECKUH DIIEMEHT, aToM, DJIEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi Gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOAHBIM CKelleT, (yHKIMOHANIbHAS TpYIINa,
pazuKall, U30MepHusi, ©30MEPhl, TOMOJIOTHUYECKUMN PsiJI, TOMOJIOTH, YTIEBOAOPOIbI,
KHUCJIOPOJ W a30TCOJAEPKAIlUe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TCOPUU U 3aKOHBI (TECOpUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHHU; MHUPOBO33PCHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUU BaXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUU BBISBISITh XapaKTEpHbIE MPU3HAKU TMOHATHIA,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUN HCIIOJIIB30BATh XUMHUYECKYIO) CHMBOJUKY IS
COCTaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOW, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIHid,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEIIECTB JJISl WILTIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHMs), JaBaTb HMM Ha3BaHUA IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke TpHUBOIUTH TPUBUAILHBIC
Ha3BaHUsI OTMAEJIbHBIX OPraHUYECKUX BELIECTB (ITHIICH, NPOIMWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabAeTu/l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TIIH0K034,
bpyKTO3a, Kpaxmar, MeJTi0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XHUMHUYECKOW CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHATHh TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHMM  XapaKTepu30BaTb  COCTaB, CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMLEPUH, (EHOJI, alleTalbJeruj, MypaBbUHAs U YKCYCHasi KHUCIOTBI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU MPOAYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHMS, UCTIONb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIH30BAHUS XUMHUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpeBpaIeHUs OPTaHUYECKUX BEUIECCTB IPU HATPEBAHUU, TTOJTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYMAOBAHHWEM, TMPEACTABIATh PE3yIbTaThI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaLNIO, TOJy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpYXalolleld MPUPOIHON Cpenbl, 0OCO3HABATh
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUsl 0Oy4YaroIIUXCS ¢ OFPAHMYEHHBIMU BO3MOXKHOCTSMH 37J0POBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

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

dbopmyi.
11 KJIACC

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

chOpMUPOBAHHOCTh  TIPEACTABICHHM: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B (OPMHUPOBAHMU MBIIUICHUS ¥  KYJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIIeHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE IMMOHATHS (XUMHUYECKUH 3JEMEHT, aToMm, u3otom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPHUIATEILHOCTh, CTEIICHb OKUCICHUSA, XUMUYECKas CBA3b
(KoBaJICHTHAsI, MOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIUWA, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTMYSCKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30TMaCHOM HCMOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJINBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOLIME IOHATHS IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematuueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOTO COCTaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUM yYCTaHaBJIUBATh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI IEPUOJANYECKOro 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djaemeHtoB JI. M. MenneneeBa, HCIONb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
1o nepuojam u rpynmnam llepuoandeckot cucteMbl XUMHYECKUX 3J1eMeHTOB /1. 1.
Menpaeneena;

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

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

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



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB pA3JIMYHBIX HEOPTaHMYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHHS JJICKTPOHHOTO OanaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekicTBus (npuniun JlelllaTense);

c(OpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHMHYECKHE IIPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMECHHH TPOBOJIUTH BBIYHMCICHHUS C HMCIOJIb30BAHHEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOr0 3(P(eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHMSI MACCHI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBITOJHEHHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamiel» U «HemeTanne») B COOTBETCTBUM C TPABHJIAMH TEXHUKU
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMUUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA KUBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, IOHUMAs
cmpicnt mokazarenss IIJIK, moscHAT, Ha mnpumepax CcHocoObl yYMEHBIICHHUS H
MpeIO0TBPAIleHHs X BPEAHOTO BO3ACHCTBUS Ha OPraHr3M YeJIOBEKa;

JUIsE 0Oy4YaroIIMUXCS C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHATh 3HAHHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHuid JI. bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannuecko xumuu. Teopust
. bubnuorexa [JOK
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 3
https://myschool.edu.ru/
byrneposa
Hroromnopaszneny 3
Pa3znen 2.YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHBIEYTIEBOIOPOIABI — ANKAHbBI 2
ped i HOPOA https://myschool.edu.ru/
99 HenpenenbHbie yrieBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaTHYECKUEYTIEBOI0POIbI 2
P A HOPOL https://myschool.edu.ru/
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB M HX 3 1 bubnunoreka [JOK
' nepepaboTka https://myschool.edu.ru/
Uroronopazneny 13
Paznen 3.Kuciopoacoaep:kamue oprann4eckne coeuHeHUs
bu6mmoreka [JOK
3.1 Crnuptsl. Genoun 3
P https://myschool.edu.ru/
3.9 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6mmoreka [JOK

Crnoxuble 3¢upbl

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

33 | Voresoms i s mhooledury
Hroromnopazneny 13
Pasnen 4.A30Tcoaep:kaiiye opranHnyecKue coeTuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa LHOK

https://myschool.edu.ru/

Hroronopasznemy 3
Paspnen S.BbicokoMoJIeKY/IsIpHbIE COEIMHEHUSA

5.1 ITnactmaccel. Kayayku. Bomokaa 2 ft?rfsnlpll ;TZI(:EOLOII(.:}I;UIUI
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HanmeHoBaHue pa3jesioB U undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (upp )
TEMIIPOrPaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH bubnuorexa [JOK
11 u [lepnoanueckas cucteMa XUMUYECKUX 3 http://school-
anemenToB J[. 1. Menaeneera collection.edu.ru
b K
Crtpoenue BemiectBa. MHOTOOOpa3ue nomotexa [0
1.2 4 0,5 http://school-
BEIIIECTB :
collection.edu.ru
bu6mmoreka [IOK
1.3 XVWMHYECKUE PEaAKIIHH 6 0,5 1 http://school-
collection.edu.ru
Hroronopazneny 13
Pa3znen 2.Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 Mertaisl 6 1 http://school-
collection.edu.ru
bubnuoreka [JOK
2.2 Hemerasr 9 1 1 http://school-
collection.edu.ru
bu6mmoreka [JOK
CBsi3b HEOPraHUYECKUX U OPTraHUYECKUX
2.3 2 http://school-
BEILIECTB )
collection.edu.ru
Hroronopaznemny 17



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Pazgen 3.XuMus " ;Ku3Hb

bubmuoreka [JOK
3.1 XUMUSA U KA3HD 4 http://school-
collection.edu.ru
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaunyecTBO 4acoB
Jara DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Bce KontposbHusbie | [IpakTuyeckue
n/ HU3ydeHus o0pa3oBaTe/ibHbIE pecypchl
I ro padoThI padoTsbI
[Ipenmer oprannueckoin
" bubnuotexa [JOK
XHMHH, €€ BOSHUKHOBEHHE, 1
https://myschool.edu.ru/
pa3BUTHE U 3HAYCHUE
Teopus crpoenus
OPraHN4YeCKUX COCTMHEHUN 1 bu6moreka [IOK
A. M. byrneposa, eé https://myschool.edu.ru/
OCHOBHBIE TOJ0KECHHUSI
[IpencraBnenue o
Kiaccudukanuu
OPraHM4YeCKUX BEIIECTB.
bu6mmoreka [IOK
Homenknarypa 1
https://myschool.edu.ru/
(cucremaTuyeckas) u
TpUBHUAJIbHBIC HA3BAHUS
OPraHM4YeCKHUX BEIIECTB
AJKaHEBI: cOCTaB U
. bubmuoreka [JOK
CTPOEHHUE, TOMOJIOTHYECKUI 1
https://myschool.edu.ru/
pan
MertaH u 3TaH —
N bubmuoreka [JOK
IIPOCTENIIINE 1
https://myschool.edu.ru/
MPEACTABUTENM AJIKAHOB
bubnunoreka IIOK
AJIKEeHBI: cOCTaB U 1 1

https://myschool.edu.ru/
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CTPOEHHE, CBOMCTBA

OTUJEH U IPOIUIEH —

bu6mmoreka [IOK

7 MPOCTEUILINE
P https://myschool.edu.ru/
MIPEACTABUTENH AIIKEHOB
[Tpaktuyeckas padora Ne 1.
8 «[lomyuenue rTuneHa u bubamorexa HOK
i . https://myschool.edu.ru/
W3Yy4YEHUE €ro CBOUCTBY
Ankamuensl. byramuen-1,3
1 MeTwiIoyTaauen-1,3.
9 ovaetie bubnuorexa [JOK
i https://myschool.edu.ru/
CUHTETUYECKOTO KaydyKa U
pEe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH PS/I. bubnuoreka [IOK
Aneruies — https://myschool.edu.ru/
MPOCTEUIIMIUTIPEACTABUTEI
baJIKUHOB
Boeruucnenus mo

. bu6mmoreka [JOK
11 YPaBHEHUIO XUMUYECKON
https://myschool.edu.ru/
peaxkuuu

12 ApeHbl: 6€H301 U TOIYOJI. bubnuorexa [IOK
TOKCMYHOCTH apeHOB https://myschool.edu.ru/
I'enetnueckas cBs3b

13 YIJI€BOJIOPOJOB, bubnuoreka [IOK
MIPUHAISKANX K https://myschool.edu.ru/
pa3IUYHBIM KJIaccaM

bubnmoreka [JOK
14 IIpupoaHble ICTOYHUKU i

https://myschool.edu.ru/
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YTJIEBOJIOPOJIOB!
IIPUPOJIHBIN ra3 u
MOTTYTHBIE He(TSIHBIE Ta3bl,
He(PTh U IPOIYKTHI €€
nepepadboTKu

[IpupoHbIE HCTOYHUKHU
YTI€BOAOPOJOB:
MIPUPOJIHBIN ra3 u

bubmmoreka [{OK

15
MONYTHBIE HE(PTAHBIE ra3bl, https://myschool.edu.ru/
He(Th U MPOJYKTHI €€
nepepadoTKu
16 KonTpossHas pabora no bubnuoreka [IOK
pazaeny «YTIeBOAOPOIbI» https://myschool.edu.ru/
[IpenenbHbIE 0AHOATOMHBIE
bu6moreka [IOK
17 CIIUPTHI: METAHOJ M 3TAHOJ.
https://myschool.edu.ru/
Boaopoanascsizb
18 MHOroaTroMHbI€ CIIUPTHI: bubnuoreka [IOK
STUJICHTJIUKOJIb U TIULEPUH https://myschool.edu.ru/
@DeHOoJI: CTpOEHHUE
19 MOJIEKYJIbI, GPU3UYECKUE U bubnuoreka [JOK
XHMHWYECKIE CBOMCTBA, https://myschool.edu.ru/
MIPUMEHEHHE
AJbIernuabl:
20 e bubmuoreka [JOK
P https://myschool.edu.ru/
areTanpaerua. AneToH
OnHOOCHOBHBIE
21 npeaenbHble KapOOHOBBIE bubnuorexa [IOK

KHUCJIOTBI: MypaBbHHAs U
YKCYyCHas

https://myschool.edu.ru/
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[Tpaktuyeckas padora Ne 2.

22 «CBolicTBa pacTBopa bubmorexa [TOK
. P P https://myschool.edu.ru/
YKCYCHOUM KHUCTIOTBI»
CreapuHoBas U OJICMHOBAs
23 KHCJIOTBI, KaK bu6mmoreka [IOK
MPEICTaBUTEIN BBICILINX https://myschool.edu.ru/
KapOOHOBBIX KHUCJIOT
MpbLia Kak COJIA BBICIITUX
bubmmoreka [{OK
24 KapOOHOBBIX KUCIIOT, UX
. https://myschool.edu.ru/
MOIOIIIEe JICHCTBUE
CrnosxHble 3(hupbl Kak
o5 MIPOM3BO/IHbIE KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT. https://myschool.edu.ru/
IMaaponu3cnokHBIX3GUpPOB
Kupsl: runponns,
26 MIPUMEHEHHE, bubnuoreka [IOK
OnosiornYecKasi pojb https://myschool.edu.ru/
KUPOB
VYrneBompl: cOCTaB,
Kiaccuukanus.
. bu6mmoreka [JOK
27 Baxneitmme
https://myschool.edu.ru/
MIPEJICTAaBUTEINN: TJIFOK03a,
bpykTo3a, caxaposa
08 Kpaxman u nenironosa kak bubnuoreka [JOK
MPUPOAHBIE TIOJTUMEPHI https://myschool.edu.ru/
KounTponpnas pabota mo
29 pazneny bubmuoreka [JOK
«Kucnopoaconepxaiue https://myschool.edu.ru/

OpraHn4eCcKuc
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COCJTUHCHUS»
30 AMMWHBI: MECTUIIAMHUH U 1 bubmuoreka [IOK
aHWJIMH https://myschool.edu.ru/
AMMWHOKHCIOTEI KaK
aM(OTEepHBIE OPTaHUIECKUE Bu6morexa [IOK
31 COCIUHEHMS, X 1
https://myschool.edu.ru/
OMOoJIOTHYeCKOe 3HaUYCHHE.
IlenTunamr
benku xax mpupogHEIe
32 BBICOKOMOHel;)(yJP;ﬂJ;HBIe 1 bubmmorexa HOK
https://myschool.edu.ru/
COCTUHCHHUS
OcCHOBHBIE TTOHITUS XUMUN
BBICOKOMOJICKYJISIPHBIX
coequHeHnii. OCHOBHEBIE bu6moreka [IOK
33 METO/Ibl CUHTE3a 1 https://myschool.edu.ru/
BBICOKOMOJICKYJISIPHBIX
coequHeHui. IlmacTMmacchl,
Kay4yKH, BOJIOKHA.
34 HroroBaskoHTpoJIbHASIPAOO 1 bubnuoreka [JOK
Ta https://myschool.edu.ru/
OBIIEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME
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11 KJIACC

KoanuecTBouacos DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoxka Konrpoabubie | IlpakTHyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
. bubmmoreka [{OK
XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
1 onth . ATOMO 1 4.09 http://school-
KOH(HUrypamsa aTOMOB )
P collection.edu.ru
[Tepuonnueckuii 3akoH u [lepuoanueckas
bubmmoreka [{OK
crucTeMa XHMHU4YecKuX 3jeMerToB /], U.
2 . 1 11.09 http://school-
MenpeneeBa, X CBSI3b C COBPEMEHHOM )
N collection.edu.ru
TeOpHUel CTPOSHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKHX 3JIEMEHTOB 1 UX COSINHEHUHN 110
bu6mmoreka [IOK
rpyIIaM U NepuojaM. 3HauYEHUe
3 1 18.09 http://school-
MEPUOINYECKOTO 3aKOHA U CUCTEMBI )
collection.edu.ru
xuMmudeckux saeMmeHToB [[.. Menaeneena B
pPa3BUTUHU HAYKU
Crpoenue BelecTBa. XUMUYECKAsI CBSI3b, €€ bubnnoreka [JOK
4 BH/JIbI; MEXaHU3MBI 00pa30BaHMs KOBAJICHTHOM 1 25.09 http://school-
cBsi3U. BonopoaHascsssb collection.edu.ru
Bxopanast nuargsoctuka. BaaeHTHOCTE.
bubnuoreka [JOK
DJIEKTPOOTPULIATEIBHOCTh. CTENEHb
5 1 0,5 2.10 http://school-
okucieHus. BellectBa MOJEKYJIIpPHOTO U )
collection.edu.ru
HEMOJIEKYJIIPHOTO CTPOEHUS
5 [Tondarue o aucnepcHbIx cucreMax. MicTunHbie 1 9.10 bu6mmoreka [JOK
Y KOJUIOMJHBIE pacTBOpBI. MaccoBas 10 ' http://school-
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BEILIECTBA B PAaCTBOPE

collection.edu.ru

Knaccugukanus 1 HoMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas

bubmuoreka [JOK

7 16.10 http://school-
CBSI3b HEOPraHWYECKUX BEIIECTB, PA3TUYHBIX )
collection.edu.ru
KJIaCCOB
Krnaccudukarus XuMHYECKUX peakiui B
HEOpPraHW4YeCKON U OPraHN4YeCKON XUMHUH. bubnuorexa [JOK
8 3aK0oH COXpaHEHHUs MAacChl BEIIECTB; 3aKOH 23.10 http://school-
COXpaHEHUs U MIPEBPALLECHHS SHEPTUU IIPH collection.edu.ru
XUMHYECKUAX PEAKIIHIX
bu6moreka [IOK
Ckopoctb peakiui. OOpaTuMble peakiuu.
9 6.11 http://school-
XHWMHYECKOE PaBHOBECHE .
collection.edu.ru
[IpaxTueckas pabora Ne 1. «BnusHue
10 pa3IUyYHBIX (HAKTOPOB HA CKOPOCTH 13.11
XUMHUYECKON PEaKIIUn»
DJeKTpoauTHYecKas aucconuanus. [lonarue o
bu6mmoreka [IOK
BOJIOpPOJHOM Moka3atene (PH) pactBopa.
11 20.11 http://school-
Peakiiun nonHoro oomena. ['maposms )
collection.edu.ru
OpraHMYECKUX U HEOPraHMYECKUX BEIECTB
OKHUCIUTENHEHO-BOCCTAHOBUTENIBHBIE PEAKIHH. bubnnoreka [JOK
12 [TonsaTre 006 3MEKTPOM3E PACILIABOB U 27.11 http://school-
pacTBOPOB COJIeH collection.edu.ru
KounTponbHas paborta o paaeny
13 0,5 4.12
«Teopernyeckre OCHOBbI XUMUM»
Mertamnsl, ux nojoxenue B [lepuoanueckoit bubnunoreka [JOK
14 CHCTEME XMMHUYECKHX dJ1eMeHToB /I, 1. 11.12 http://school-

MenzeneeBa 1 0COOEHHOCTU CTPOCHUS

collection.edu.ru
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aTOMOB.
OO6muehn3nIecKuecBONCTBAMETAIIIIOB

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH s

bubmuoreka [JOK

15 . 18.12 http://school-
HaIpsHKEHUN METaJIOB .
collection.edu.ru
XHUMHUYECKHE CBOMCTBA Ba)KHEHIIINX METAIIIOB Bbubnunorexa [LIOK
16 (HaTpui, KaJni, KalnbLWi, MarHUH, 25.12 http://school-
ATIOMUHUN) U UX COCTMHEHUM collection.edu.ru
. bubmmoreka [{OK
XUMHUYECKUE CBOMCTBA XpOMa, MEJIU M MX
17 . 15.01 http://school-
COCTMHEHU I -
collection.edu.ru
. bu6moreka [IOK
XUMHUYECKUE CBOMCTBA IIMHKA, JKeJe3a U UX
18 . 22.01 http://school-
COCTMHEHU I .
collection.edu.ru
[IpakTtuueckast padota Ne 2. "Pemienne
19 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 29.01
«Metamib»"
Hemerannsl, nx nonoxxenue B [lepunoandeckoin Bbubmuoreka ITOK
20 CHUCTEME XMMUYECKHUX d1eMeHToB []. U. 5.02 http://school-
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB collection.edu.ru
dusnyecKkue CBOMCTBA HEMETAILIIOB. bubmuoreka [JOK
21 AtoTponisi HEMETaIOB (Ha IpUMEpe 12.02 http://school-
KHCTIOopo/a, cepbl, pocdopa u yriaepoaa) collection.edu.ru
. bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA TAIOT'CHOB, CEPBI U UX
22 . 19.02 http://school-
COCTMHCHU I i
collection.edu.ru
93 XUMHYEeCKHE CBOMCTBA a30Ta, (pocodpa u nux 26.02 bubnunoreka [JOK

COEIMHEHUN

http://school-
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collection.edu.ru

XHUMHUYECKUE CBOMCTBA YIIepoa, KPEMHHUS U

bubmuoreka [JOK

24 _ 5.03 http://school-
UX COEINHEHUN )
collection.edu.ru
. bubmmoreka [{OK
[IpuMeHeHne BaxXHEHIINX HEMETAJUIOB U UX
25 . 12.03 http://school-
COEMHEHUN .
collection.edu.ru
O00011eHNe U CUCTEMATU3ALINS 3HAHUI 110
bubmmoreka [IOK
TeMe «HeMeramuiely. Berauciaenus no
26 ABHEHUSAM XUMHUUYECKUX DEAKIIUN U 19.03 http://school-
P .. P collection.edu.ru
TEPMOXHUMHUYECKUE PACUETHI
[IpakTueckas pabota Ne 3. «Pemenue
27 OKCIIEPUMEHTAIbHBIX 3271a49 IT0 TEME 9.04
"HemeTamis!"»
KontpoabHasg padora mo TeMam «MeTajuibly U
28 16.04
«HemeTtamie»
bu6mmoreka [IOK
Heopraanueckue u opraHndeckue KUcaoThl.
29 23.04 http://school-
Heopraanueckre u opraHnuecKre OCHOBAHMS )
collection.edu.ru
AMdoTepHbIe HEOpraHUYECKUE U
bu6mmoreka [JOK
OpraHu4ecKkue coequHeHus. I eHeTnaeckas
30 23.04 http://school-
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX .
collection.edu.ru
BEIIECTB
Ponp xuMuu B 00€ecIieueHuN dKOI0THIECKOH, Bbu6nuoreka LIOK
31 JHEPTreTUYECKOM U MUIIEBON OE30TIaCHOCTH, 30.04 http://school-
Pa3BUTHU MEIULIMHBI collection.edu.ru
39 [IpencraBienust 00 OOMKUX HAYYHBIX 30.04 bu6mmoreka [JOK

IMPpUHOHUIIAX ITPOMBIIIJIICHHOTO ITOJIYYCHUA

http://school-
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BaKHEHUIIINX BEIIECTB

collection.edu.ru

33 Hrorosas xouTpoJbHas padbora 1 7.05
34 UYenoBek B MUpe BELIECTB U 1 14.05 Eﬂéﬁnoﬁeﬁa HOK
MaTepHuaaoB. XUMHsI U 3JI0POBbE YETIOBEKa ' M
collection.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

» Xumus, 10 xknacc/ Pynszutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO
«M3parenscTBO «lIpocBenienuey;
» Xumus, 11 xnacc/ Pymzutuc I'.E., ®enpaman @.I"., AkunonepHoe o0111ecTBO
«3narensctBo «lIpocBeienue.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Xumus (6a30BbIil ypoBeHb). Peanuzanus 00pa3oBaHus: METOJUYECKOE MTOCOOHE NSt
yuurens / Kasepuna A. A., Iluayruna I'.B.; nog pen.I'. B. [Tuuyrunoii. M. :
OI'BHY «MHctutyT cTpareruu pa3Butus oopazoanust PAOy», 2022 81 c.:ui.

MU DOPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHI CETH
HMHTEPHET
1. http://him.1september.ru Ennnas xomnekims [IOP: IIpeaMeTHast KOJUIEKIUS
«XUMUS
2. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHBIE
skcriepuMenThl: xumus. Komnekims Poccuiickoro o0meoopa3oBaTeibHOrO
nopTajia
3. http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Annk6epoBoit
4. http://chem.rusolymp.ru Oprannyeckast XMMHSL: DIEKTPOHHBIN YIEOHUK JIIsI

CpPEHEW IIKOIBI
5. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIA YISOHUK



‌http:/him.1september.ru%20Единая%20коллекция%20ЦОР:%20Предметная%20коллекция
‌http:/him.1september.ru%20Единая%20коллекция%20ЦОР:%20Предметная%20коллекция
http://school-collection.edu.ru/collection/chemistry%20Естественно-научные%20эксперименты:%20химия.%20Коллекция%20Российского%20общеобразовательного%20портала
http://school-collection.edu.ru/collection/chemistry%20Естественно-научные%20эксперименты:%20химия.%20Коллекция%20Российского%20общеобразовательного%20портала
http://school-collection.edu.ru/collection/chemistry%20Естественно-научные%20эксперименты:%20химия.%20Коллекция%20Российского%20общеобразовательного%20портала













