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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeJHEro oO0miero oOpa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS
dbenepanbHOil 00pa30BaTENbHOW MPOTPaMMBI CpPeIHEro O00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom KoHuenuuu mnpenogaBaHus
yuyeOHOro mpenmera «XuMus» B 00pa3oBaTeNbHbIX Opranuszanusax Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToJIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 1o 2025 rona» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINpPEAeSICHUIO
oO1ielt cTpareruy 00y4eHusi, BOCIUTAHUS M Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBUIIU
koHuenTyanbubie nonoxkeHuss I'OC COO o B3auMOOOYCIOBIEHHOCTH IENeH,
collepKaHMs, Pe3yJbTaTOB OOy4YeHUS W TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3alMM, SBISETCS HEOThEMJIIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIMM JTallOM peau3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
[EJIOCTHOM CHUCTEME XHMHYECKOTrO o00pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpbI
YelioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpUPOAHOW cpene. Peamusyercs xumuueckoe o0Opa3oBaHue
oOydJaromuxcs Ha YpOBHE CPEHEro OO0IIero oOpa3oBaHHS CpPEICTBAMHU YYEOHOTO
npeaMera «XHUMHA», COJIEpKaHUE M IMOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nporpaMMe MO XUMHUHM C Y4YETOM CHEHIM(PUKKA HAYKHM XUMUHU, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUAIbHOW XKU3HU OOIIECTBA, a TAKXKE C YU4ETOM
o0mMX MeJell M NPUHLMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMUsl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MaTePHATbHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarolleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (POopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aHUMOCBS3U MEXKIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS ¢ APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbhl, HEOOXOJIUMBIM YCIIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XHMHUSI Kak Hayka
co3ujareNbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha pelIeHUe
I00ambHBIX MPOOJIEM YCTOWYMBOIO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
OHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMacCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBMM ¢ OOmMIMMHM LEISIMU U TPUHIUIAMH CpEIHEro oOIIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 knaccel, 0a30BbIM YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI UM JUIsl  BBIPAOOTKM  MHPOBO33PEHUYCCKUX
OPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B IKU3Hb COIMyMa, MPOJOIKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XHUMUsSD»  SBISIIOTCSA  0a30BbIE  KypChl —
«Oprannueckas xumusi» U «OOm@as ¥ HEOpPraHWYeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJICp)KaHUSI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. GOpMHUPOBaHUE JAHHOW CHUCTEMbl 3HAHUW MPU U3YYCHUU
npeaMeTa 00eCTeuYrBaeT BO3MOXKHOCTH PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPUIM XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranuueckass xumusi» u «OOmas u
HeopraHudeckass XuMmus» cHOpMUpOBaHa B IporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIXOJla K M3Y4YeHHI0 Yy4YeOHOro marepuaia M OOYyCJIOBJIEHA
UCTOpUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM Ha  ONpeNe’IEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHM4YeCcKOM XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUSI OPraHUYECKHUX
COCIMHEHUN, a TaKkKE Ha YPOBHE CTEPEOXMMUYECKHMX M DJIEKTPOHHBIX
NpeICTaBleHut 0 CTpoeHuu BemecTB. CBeraeHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIIE€BOJAOPOJIOB JO CIOKHBIX OHOJIOTUYECKU
AKTUBHBIX COEOUMHEHUU. B Kypce OpraHnM4eckod XUMHUHM MOJYyYarT PpPAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa30BaHMS IEPBOHAYAIIBHBIC
MPEICTABICHUS O XMMHUYECKOM CBS3H, KIaCCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeameTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» OOy4YarolmMMCsl TMPEIOCTaBISETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOIO 3aKOHA C OOIIETEOPETUUECKUX M METOJIOJOTUUYECKUX TMO3UIUH,



riyoxe TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSIOMIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOICTBaX M NPUMEHEHUHU, a TAKXKE O XMUMHUECKHX PEaKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JomnojHseTcs B Kypcax 10 wm 11 kiaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIHNMHU KyJIbTYpPOJOTHUYECKUNA W TPUKIATHOU
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT TOHHMAHHUIO B3aMMOCBSI3M XUMHHU C
OPYTMMHU HayKaMH, PACKpbIBAXOT €€ pPOJIb B II03HABATEIBHOW M IPAKTUYECKOUN
JESATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBAaXXEHHUS K IPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUA XUMHH, TOMOTaloT
BBIYCKHUKY OpPUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npobyiemMax, CBA3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMUBATh MHPOPMALMIO U
OpUMEHSATh €€ JJi1 TOMNOJHEHUs 3HAHWM, pelIeHUs HWHTEIUIEKTYaJbHbIX U
HKCIIEPUMEHTATBHBIX MCCIIEI0BATENbCKUX 3a7a4u. B 1enom coxepxaHue ydeOHOTo
npeamera  «XUMHS»  JaHHOTO  YPOBHS  HM3YyYEHHMS  OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00y4YaIOMIUXCS MHUPOBO33PEHYECKON OCHOBBI JUISI TOHUMAHMS
¢unocopckux HAEH, TaKMX KaK: MaTepHalbHOE €IMHCTBO HEOPTaHMYECKOro U
OpraHMYecKoro Mupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHMEM, I[I03HABAEMOCTh MPHUPOAHBIX SBICHHN NyTEM SKCHEPUMEHTa H
pEelIeHs] TMPOTHUBOPEYMI MEXIy HOBBIMH (akTaMu ¢ TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU DKOJIOTMYECKUX Mpodiem, a
TaKKe MpobsieM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTUS M COLMAIM3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOJBl K OIPEIACICHUIO
ColepKaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAycMaTpuBalOT (QOpMUPOBAHHE
YHUBEPCAJIBbHBIX  YYEOHBIX JEUCTBUI, uUMeEOmUX 0a30Boe 3HAYECHHE IS
pPa3TUYHBIX BHJIOB JICSITEIIBHOCTH: pEUICHUs TMpoOiieM, TOHMCKa, aHaiu3a W
00paboTku nHGOpMAIIIH, HEOOXOIUMBIX TSI TPUOOPETEHHSI OTIBITA MPAKTHUECKON
U HCCIIEOBATEIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mnpakTuke npenojgaBaHHs XMMHM KAaK Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COJIEpPKATEJIbHOM XapaKTEpUCTUKHU LEJIeH HU3y4YEeHHs IpeaMeTa HalpaBlICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO MPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSA TAaKOW MOAXOJ K ONPEACICHUIO LEJIEH W3y4YeHUs
IIPEIMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMU LEISMU W3Y4YEHHUS IpenMera
«Xumus» Ha 6a3oBoM ypoBae (10 —11 ki1.) sBISFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KIIOUEBbIC MOHATHS, (PyHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYMHBIX
0000111€eHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIJIEHHWE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BEUIECTB M XMMHUYECKUX peakluid, HEOOXOAUMBIX [JIsi NpuoOpeTeHus
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AECATEIBHOCTHU, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOJEHUEM  MPaBHII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, copepxaTenbHasi XapaKTepUCTUKa 1IeJied U 3a/1a4 U3ydeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero olmiero oopasoanusi. CeroaHs B
NpernojjaBaHud  XMMUM B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeINouYTeHUE
NPAKTUYECKON KOMIIOHEHTE COJAep)KaHUusA OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00II€00pa30BaTEIbHON OpraHu3aliy, BJIaJCIOIIET0 He
HAaO0OpOM 3HaHUM, a (YHKIUMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIOcoOaMH |
YMEHUSAMHM AKTUBHOTO MOJYYEHUS 3HAHUN M NMPUMEHEHUS UX B PEAJbHON KU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM npu U3ydeHUH MOpeameTa «XHUMHS» JOMUHUPYIOLIEE
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamus oO0y4arolmuXcsl K YCIOBHSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupoBaHME  WHTEIEKTYyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBLHOMY MPUHSATHIO I'PAMOTHBIX
peleHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUSIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM,;

dbopMupoBanue 'y OOydYarOmIMXCS  KIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHI[UI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHWE JJISI Pa3JIMYHbIX BHUJIOB
JESTENBHOCTHU: PEIeHUs po0sieM, MOUCKa, aHanu3a U 00paboTKM MH(OpMAIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATEIBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XUMHUH, a TaKXKe JUIsi OLEHKH C MO3UIUl
AKOJIOTUYECKON 0€30MacCHOCTH XapakTepa BIUAHUS BEIIECTB M XUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUECKUX
CrocoOHOCTEW 00YUYarOIIMXCs: CIOCOOHOCTH CaMOCTOSITENBHO NPUOOPETATh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaiu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHuE U Pa3BUTHE Y 00YUAIOIINXCS aCCOIMATUBHOTO U JIOTHUYECKOTO
MBIIIUICHUS, HA0I0/1aTeTbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYaromuxcsi YOeXKIEHHOCTM B T'YMaHUCTHYECKOM
HAIPaBJIEHHOCTU XUMUHU, €€ Ba)XXHOW POJU B PEIICHUHM TJI00aIbHBIX MPOoOIeM
palMoOHAIBLHOTO MPUPOOTIONB30BAHUS, TTOTIOJIHEHHUS YHEPTETUYECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOJAMMOCTH OEpPEKHOIO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 370pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJNYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM mane cpemHero ooOIero oOpa3oBaHUS TPEAMET «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeaMeTHON obnactu «EcTrecTBeHHO-HAYYHBIC
PEIMETHD».

OO61iee 4nciIo 4acoB, OTBEAEHHBIX JIJIsl U3yYEHUS] XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocrapiser 68 vacos: B 10 kiacce — 34 ygaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henento).



COAEPKXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBBI OPraHUYECKON XUMMHU

[Ipenmer oprannyeckor XUMHUH: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHNH HOBBIX BEIIECTB W MATEPUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coenunenuil A. M. BytnepoBa, e€ ocHOBHbIE ToJI0KeHUs. CTpYKTYpHBIE (OPMYJIbI
OpraHWYecKMX BewecTB. loMonorus, wu3zoMepusa. XuMHUYecKas CBSI3b B
OpPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuKalMu OpraHuyeckux BeuniecTB. HomeHkmarypa
OpraHMYeCKUX COEJIMHEHUN (CUCTEMaTUyecKas) M TpPUBHUAJIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl M3YyYEHHs] BEUIECTB M HMX IPEBpALICHUN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHMYeCKHX BEIIEeCTB M MaTepuallaMH Ha HUX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHWYECKUX BEUIECTB, HAOJIOJECHUE U
ONMMCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIEHUI0 OPraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBjieHre, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKMU psia. MeTraH M 3TaH —
OPOCTEHIIINE TPEACTABUTEIN aJKaHOB: (PU3NYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUsT W TOPEHHSs), HAXO0XKJAEHUE B IMPUPOJE, IOIYYEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEJACTABUTENN aJKeHOB: (PU3WYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUIpATAlUH, OKUCIEHUS U
IIOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 um merwnOyramueH-1,3: cTpoeHWe, BaKHEWITHE
XMMHYECKUE CBOMCTBA (peakuus nosmMepusanuu). IlosydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOCHUS, TOMOJIOTUYECKUH psii. ALETHIIEH
— MPOCTEMIINK NPEICTAaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMy TUIpUPOBaHUs, TaJOr€HUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocraB, crpoeHue, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUSA), MOIYYEHUE U NPUMEHEHHE. 101yon:
cocmas, cmpoenue, uzuueckue U  XuMudeckue  ceoucmea  (peakyuu
2AN02eHUPOBAHUS U HUMPOBAHUS), noJyueHue u npumeHenue. TOKCHYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAYy YIVIEBOJAOPOAAMH, MPUHALICKALIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKUU, KaTaJuTUyeckuit), nuponus. I[IpomykTbl
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX IPEBPALICHUI:
O3HAKOMJIEHHME C 00pa3llaMM IUIaCTMAcC, KaydyyKOB U PE3UHbI, KOJUIEKLMH
«Hedpte» n  «Yromp», MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ATHIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuértunle 3amaun.

Bbruncnenuss 1mo ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBAa UCXOJIHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kuciopoacoaepsxkammue opranudeckue coeIUHEeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHOJ: CTPOECHHUE,
dusznueckre MU XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU METaJlJIaMH,
rajoreHoBOAOpOAaMHU, TOpPEHUE), NpUMEHEHHEe. BoooponHble CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YE€JI0OBEKA.

MHOroatoMHble  CHHUPTHL. JTWUJIEHIVIMKOAb W TJULEPUH: CTPOECHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJECMCTBUE CO IIEIIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

®deHo: CTpoeHHWE MOJEKYJbl, (PU3NYECKUE M XUMHYECCKHE CBOWMCTBA.
Toxcuunocts ¢enona. [Ilpumenenue gpenona.

Anpneruapl U kemouwvl. DopManpaeruj, aleTAIbIETUI: CTPOCHHE,
¢uznueckre U XMMHUYECKHE CBOMCTBA (PEaKIMHM OKUCICHUS W BOCCTAHOBJICHHS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJeNbHBIE KapOOHOBBIE KUCIOTHL. MypaBbHHAS W
YKCyCHAsi KHCIIOTBI: CTpOCHHE, (PU3NYECKHe U XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIA BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

CnoxHbple 3(QuUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHBIX 2¢upoB. XKupsl. ['maponus xupos. [Ipumenenne xxupo. bruonorunueckas
POJIb JKUPOB.



VYrneBogel: coctaB, KiacCUUKalMs ~ yriaeBoAoB  (MOHO-, JU- U
nosiucaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XHMHYECKHE CBOMCTBAa (B3aUMOJCHCTBUE C
ruapokcuom Meau(ll), oxkucnenme ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, NMPUMEHEHHE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemwnonos3a kak npupoansie noauMepsl. CTpoeHHE Kpaxmalia U
Henono3bl. Pu3nueckue M XMMHUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M WX MPEBPAIICHUN:
npoBe/ieHre, HaOJII0IEHHEe W ONHMCAHHE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYe€CTBEHHbIE PEaKUMUHU OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOoJa
okcuaoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aMMOJEHCTBHUE TIIHMIIEPUHA C
ruapokcuom menu(ll)), anpaerunos (OKUCIEHHE aMMHAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) u ruapoxkcuaom wmemau(ll), B3aummoneicTBHE Kpaxmalia C HOJIOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuértunle 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WIM IIPOAYKTA PEAaKLUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELUIECTB WU MPOJYKTOB PEAKIIUN).

A3zoTconepxkaliyie OpraHM4ecKue CoeIMHEHNU.

AMUHOKHUCIIOTBI Kak aM(OTepHble OpraHnyeckue coeauHeHus. dOusnueckue
U XUMUYECKUE CBOMCTBa aMHUHOKHUCIOT (Ha HpuMepe riauiuHa). buomornyeckoe
3Ha4eHUE aMUHOKUCIIOT. [lenTuast.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMHMUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PeaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HX IPEBPAILCHHMN:
HaOJII0/IEHNE U ONKCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICcOKOMOJIEKYJISIPHBIEC COCIUHEHUSA

OCHOBHBIE MOHATHA XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNN, CPEIHSSA MOJEKYIApHas
Macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALIMS.

OKCHEpPUMEHTAJIbHBIE METOJbl H3Y4YEHMsI BEIIECTB W MX MPEBpaLICHUI:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeIMeTHBIE CBSI3H.



Peanuzanus MexXIpeIMETHBIX CBA3€UM IPU U3YYECHUHU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBIISIETCS YE€pe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAaYYHBIX IIOHATUW, TaK U MOHATHUM, SABJIAIOIIMXCSA CUCTEMHBIMU IS OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYyYHOI' O L{UKIIA.

OO61Me ecTecCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CUHTE3, KiaccU(UKalMs, NEPUOJUIHOCTb, HAOIIOACHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEIINPOBAHUE.

@®usuka: Marepus, DJHEpPrus, Macca, aToM, OJJCKTPOH, MOJIEKYIIa,
DPHEPreTUYECKUN YPOBEHb, BEILIECTBO, TENO, O0BEM, arperaTHoOe€ COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, oOMEH BEIECTB B OpPraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOJIBI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJE3HbIE HCKOMAaeMble, TOTUIUBO,
peCypcehl.

TexHonorus: nUIIEBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE NpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUH

XUMUYECKUA dleMEHT. AToM. Sapo aromMa, U30TONBL. IJIEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeleNieHUsl AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBLIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIUsi aTOMOB.

[Iepuonnuecknit 3akoH u Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3akoHa U lleprnonnueckoil cUCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHX SJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHABI XHMHYECKON CBSI3U
(koBaJIeHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJEHTHOM XWMHYECKOW CBsi3W (OOMEHHBII ©  JTOHOPHO-
akuenTopHbelil). BogopongHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATIMYECKUX PEMIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PELIETKU.

[TonaTue o aucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10J14 BELIECTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHU. Homenxkiarypa
HEOpPraHUYECKUX BemecTB. ['eHeTndeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIUYHBIM KJ1accaM.

Xumuueckas  peakuus. Kimaccudukanuss — XUMUYECKMX  peakuuil B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUM TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTHMbIe
peakuur. XuUMHUYECKO€ paBHOBecue. DaKTOPhI, BIMUSAIONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponuTnyeckas aucconuanus. CuiabHbIC U cladbie JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIINH.

DKCIEPUMEHTAIBHBIE METOJIbl W3YYEHHUS BEIIECTB M MX IMPEBPAILCHUM:
neMoHcTpanusa Taonui «llepuogudeckast cuctemMa XuMuieckux asnemeHtoB JI. U.
MeHnneneeBay, H3y4eHHE MOJEled KPUCTAJUIMUYECKUX PEHIETOK, HAOIIOJACHUE U
OTHCaHue AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yioKeHHE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTaJIU3aTopa, OMPEACICHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOPA, PEAKIMU HMOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKON paboThl «BiusHue paznmnyHbIX (PaKTOPOB Ha CKOPOCTH
XUMHUYECKOU PEAKI[AN.

Pacuérnbie 3amaun.

Pacu€tel 1O ypaBHEHMSIM XMMHUYECKHUX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThl, PaCUEThl C HUCIOJb30BAHUEM IOHATHUA «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasi xumus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3uYecKue CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETaUIoB (Ha mpumepe
KHCJIOpOoJIa, cepbl, (hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUMIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrieponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMmeHeHne BaXKHENIINX HEMETAUIOB U UX COCIMHEHU .



Mertamisl. Ilonoxxenue merannosB B Ilepuoguyeckoinl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOCHHOCTU CTPOEHMS JIEKTPOHHBIX 000JO0YEK
aToMOB MetauioB. O0mue gusnyeckue cBoiicTBa MeTawioB. CrijiaBbl METAIJIOB.
DIEKTPOXUMUYECKUH P HAIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIUH «MeTamisl U CIJiaBbl», 00pa3l0OB HEMETAJIOB, pELICHUE
HKCIIEPUMEHTANIbHBIX 3a/a4, HAOJMIOJEHWEe M OINHCAHME JAEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCHUIA ATIOMUHUS C PACTBOpaMu
KUCJIOT U LIeJI0Yell, KAYeCTBEHHBIE PEAaKIIMK Ha KATUOHBI METAIIJIOB).

Pacuértuple 3amaun.

PacuéTthl mMacchl BemecTBa WM 00bEMaA ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUH, €CIU OTHO
U3 BELIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponbp xumun B oOecrieueHUH HKOJIOTHYECKOM, YHEPreTHUYEeCKON M MHILEeBOU
0e30MacHOCTH, Pa3BUTHUM MeIUIMHBI. [loHSATHE O HAy4YHBIX METOAAaX IMO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
IIOJIyYEHUS] BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpacKd, CTEKIO, KEpaMHKa,
Marepuanbl Ui JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
yIOOpeHHUSL.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IPABUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBuja OE30MaCHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMHUU
B MOBCETHEBHOU JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmmst  MEXNpeaMETHBIX  CBA3€H TpW  HW3ydYeHWH OOmed u
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TMOHATHUH, TaK W TOHITHH, SBISIOIMIMXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAYyYHBINH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIaccupuKalus, TM[EepUOJUYHOCTh, HaOJIO/ICHHE,
JKCIIEPUMEHT, MOJCIIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusnka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTH, MOJICKYJIA, SHEPTCTHUECKHUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEIWYUHBI M €IUHUIIBI UX
WU3MEPEHUS, CKOPOCTb.

buonorusi:  kjetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIIICCTB B OpraHU3ME.

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

TexHoMOrus: XUMHUUYECKasi MPOMBIITUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  IPOU3BOJICTBO
KOCMETHYECKHUX TPernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPHAJIOB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS [TPOI' PAMMABI 110 XMMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3ylbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TporpaMM CpeAaHero ooOimero oOpa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM U  TpeaMeTHbM). HayuyHo-meToaudeckoil OCHOBOM s
pa3paboTKK TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHUS MPOTPaMM CPEIHEro OOILIEro
o0pa3oBaHus ABISETCS CUCTEMHO-JEATEIbHOCTHBINA MOIXO/I.

B cOoOTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XUMHUsS» Ha YpPOBHE CPEIHEro
oO1rero 00pa3oBaHusl BbIJIEIEHBI CAEAYIONINE COCTABISIOLIUE:

OCO3HAHUE OOYYAIOUIUMHCS POCCUHCKOM TPaKJAHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HAJIM4YMEe MOTHUBAIIMU K O0YUYEHUIO;

[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAULIUNA 0a30BOM HAYKU XUMUM;

TOTOBHOCTh M CIHOCOOHOCTh OOYHYaroOIIMXCsl PYKOBOJICTBOBAaTHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MpeaAMeTa «XUMHUS» JIOCTUTAIOTCA B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBA, MPUHATHIMHU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEACHHUS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronuxcsl.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpa)xaroT
c(hOpPMHPOBAHHOCTh OTBITA IMO3HABATENHLHOM M TPAKTHYECKON NEITEIbHOCTH
00y4aroUMXxcs Mo peain3aluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaaaHCKOT0 BOCIUTAHMS

OCO3HAHMS 00YYarOUIMMUCS CBOUX KOHCTHUTYLIMOHHBIX MPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUST O COLUMAIbHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHUBBI, HAMEpPEHHs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbBIX BUJOB YU€OHOU JIEITEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

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

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B 0OJIACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XMMHH, OCO3HAHUSI TOTO, YTO JOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJCHUHN, KPOMOTJIMBBIX JKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa W II03HABaTEJIbHBIX MOTHMBOB B TMOJYYCHUU U TMOCIEIYIOIIEM
aHajau3e MHQpOpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH,

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUSI:

HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHUS;

CITOCOOHOCTH OIEHUBATh CUTYAIlUH, CBSI3aHHBIE C XUMHUYECKUMH SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE U TOCTYNKH CBOMX TOBApHUILIEH C
MO3UIMH HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE IMOCIEICTBHM 3THX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJbTYPbI 3/10POBbSI:

MOHMMAaHUS IEHHOCTeW 370poBOTO0 W Oe3omacHoro obpasza KHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3HUYECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJI OE30IMaCHOrO0 OOpalleHHus C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MpPaBWJI HHIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YMOTpeOJCHUS
aJIKOTOJisl, HAPKOTUKOB, KYpEHUS );

5) Tpy/10BOT0 BOCTIMTAHUS

KOMMYHHKAaTUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIIbCKON
NEATEeNIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JAPYrUX BHAAX
NeSATEIbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Yy4YacTHE€ B PEHICHUUM NPAKTUUECKUX 3ajad
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKax CBOEI0 Kjacca, IIKOJbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3IuyHOro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYyAY, JIIOASM TpyJa U pe3yJbTaTaM TPYJIOBOU AESATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHAYaJbHONW TPaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuu COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
norpedHocTel 00111eCTBa;

6) 3K0JIOrH4eCKOr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJ€CO00Pa3HOr0 OTHOIIEHUS K TMPUPOJE, KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIOO0AJTBHOTO XapakTepa SKOJOTHMUYECKUX TPOOJeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CpEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JIOCTWXKEHUM XUMHH IS
peIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATUS JICUCTBUM, MPUHOCAIIUX BPEJ  OKPYXKaIoIIeH
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArompUsITHBIE SKOJOTHUYECKHUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO AKOJOTHYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NS TeTbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBLHOMN
PAaKTUKE, CIOCOOHOCTM W YMEHHS aKTHUBHO MPOTHBOCTOSATH HUACOJIOTHH
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAaHUS CHeuMDUKU XUMUM Kak HayKd, OCO3HaHHS €€ polud B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBIIeHUsI 00 OKPYXKAIOIIEeM MHUPE KaKk O €IWHCTBE MPUPOJIBI U YETOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaE€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU 1T COBPEMEHHOM
UMBWIN3ALMK: B €€ TIyMaHUCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJIU B
CO3/JaHUM HOBOW 0a3bl MaTepHUAIbHOW KYJIbTYpPbl, PEHICHUU I100aNbHBIX MPOOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIMHBI, OOECIEUYEHUH YCIOBUUN
VCHEIIHOTO TPyla H OSKOJOTUYECKA KOMQPOPTHOW JKU3HU KAXKIOTO UIEHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TIOHHUMAaHUSA CYIIHOCTH METOJOB
MMO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMX B HEM U3MEHEHHM, YMEHHUs JellaTh 00OCHOBAHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIOUIUMXCS [JAHHBIX C LEJIbI0 MOJY4YECHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

UHTEpEeCca K O3HAHUIO U HCCIIE0BATEIBCKOMN NEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BAHHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyZa B pa3iIMuHbIX cepax MpodhecCuoHaTbHOM
NEATEIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDBI

MeTaHpeleeTHme PE3YyJIbTaThl OCBOCHUA y‘{€6HOFO npeamMeTa «XuUMHSI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUITIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC MMOHATHUA, OTPAXKAIOIINUC
OCJIOCTHOCTD HaquOﬁ KapTUHbI MHpA H CI'[GHI/I(bI/IKy MCTOAOB IIO3HAHW:I,
HCIIOJIb3YCMbBIX B CCTCCTBCHHBIX HAYKaxX (MaTCpI/I}I, BCHICCTBO, DHEPIrUA, ABJIICHHC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMAII, TUIIOTEC3d, 3dKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘l€6HLIe I[CﬁCTBHSI (HOSH&B&TGJ’IBHBIG, KOMMYHHUKATUBHBIC,

PETYISATUBHBIC), o0ecTieunBaIOIINe dbopmupoBaHue G yHKITMOHATBHO M
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITIOCOOHOCTh 00ydJaromuxcs HCIIOJIH30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W YHUBEpPCAJbHBIC yueOHBIE
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MertanpeagMeTHbIE PE3YJIbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSIMH.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NO3HABaTeJIbHBIMH
JEUCTBUSIMH:

1) 6a30Bble JIOTHYECKHE A CTBHSI:

CaMOCTOSITEIbHO  (popMyIHpoBaTh W aKTyalM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpHUBaTh;

ONPENETATh LEIH JEITEIbHOCTH, 3a1aBas IapaMeTpbl W KPHUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LETSIMU;

HCIOJIL30BATh MPU OCBOCHUHU 3HAHWN MPHUEMBI JIOTUUECKOTO MBIILJICHUS —
BBIICJISITh XapAaKTEPHbIC MPU3HAKU TMOHSATHUUA W YCTAHABIUBATH UX B3aHMMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS 1JI1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBIICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU MJid KIACCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE PACCYXKJICHHUS (MHAYKTUBHBIC, JCAyKTUBHBIC, TIO
AQHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS B paccMaTpUBAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3YEMbIE B XUMHUHU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA3OBHIBATH MOACIIBHBIC TPEACTABICHUS — XUMUYECKUM
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUUYecKas (QopMmysa, ypaBHEHUE XUMHUYECKOU
peakiuu — TMpU PEIICHUU Y4YeOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MIPECTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 6a30BbIe HCCIIEI0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAaMHM METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKUX
peaxkuuu;

(dbopMynHpOBaTh LIETU U 33]]a4H HCCIIEIOBAHMUS, UCIIOIb30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJisi (DOPMHUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIbBHOTO TUIAHUPOBAHUS W IMPOBEIACHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATh €ro pe3ylbTar, (popmMymupoBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YyIbTATOB UCCIIECIOBAHNUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOperaTh OMNBIT YYEHWYECKOW HCCIIeIOBATeIbCKOM W TPOEKTHOM
JESTENBHOCTH, MPOSBISITH CIOCOOHOCTH W TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUs NPAKTUYECKUX 3aJad, HPUMEHEHHIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) padota ¢ undopmamnueii:

OPUEHTUPOBAThCS B PA3IUYHBIX HCTOYHWKAX WHMOpManuu (HAy4IHO-
MONYJISIpHAsT JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIPABOYHbIE MOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBaTh MHQPOPMAIIMIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh u
HENPOTUBOPEUYNBOCT;



(GbopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3TMYHBIC METOIbI MPU TIOUCKE U
orObope wuHpoOpManuu, HEOOXOAUMON IS BBINOTHEHUS YYE€OHBIX 3a7au
ONPEIEIIEHHOIO TUIIA;

MpUOOPETaTh OMBIT MCIOJb30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  (OpMY  MPEJCTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM fA3BIK B KadyeCTBE CpEICTBa IMpu padbore C
XAMHYECKOW HMH(POpMAIMEH: TPUMEHITh MEKIPEAMETHbIC ((DHU3udecKkue u
MaTeMaTHYECKHE) 3HAaKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBa
HaTJISTHOCTH.

OBiageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JA€HCTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX AaeMOM TEMbI B XOJ€ JHUajora u/uiu
JUCKYCCHUHM,  BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  IPEIJIOKCHHS
OTHOCHUTEJIPHO BBIMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOU JEATEIbHOCTH,
MOJIYYCHHBIX CAMOCTOSTEILHO HJIM COBMECTHO CO CBEPCTHUKAMU IPH BBITIOJTHECHUH
XUMHYECKOTO SKCIIEPUMEHTA, MPAKTUYECKON pabOoThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaiu3alii yueOHOTO MPOeKTa U (OPMYIHPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEIEHHBIX HCCIIENOBAHMM IMyTEM COTJIACOBAHUS MO3ULIUNA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMH.

OBi1aieHUe YHHBEPCAJbHBIMY PeryJATHBHBIMHU JeHCTBUSIMHU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JESTENbHOCTh, Ompeneisss e€ Ieau HW 3a7a4yd, KOHTPOJUPOBATh M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpeIaraeMblii  aJlrOpUTM JACHCTBHMA IpHU
BBIMIOJTHEHUU Y4Y€OHBIX M UCCIIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboee
3 PeKTUBHBIN CMOCO0 WX pEIICHHS ¢ Yy4ETOM TOJIYYEHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKHUX PEAKITUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTA HA OCHOBE CaMOaHaIn3a
1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATBI

10 KITACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHS)
OTPaXaroT:

c(hopMHPOBAHHOCTh,  MPEACTABICHUM O XUMHUYECKOHW  COCTABJISIOINICH
€CTECTBEHHO-HAYyYHOM KapTHUHBI MHpPA, pPOJIM XHWMHUUA B TO3HAHWUM SIBJICHUU



npuposibl, B  (GOPMUPOBAHWMK MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUsI MPAKTUYECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINE TOHATHUS (XUMUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpallE€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIVIEPOAHBIM cKeyleT, (QyHKIMOHAJIbHAS TpyIIa,
pazuKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHACJIOPOJ W a30TcoJiepKalllue COEIMHEHHsS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCJMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiecTB A. M. BytnepoBa, 3aKkOH COXpaHEHMs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKUM S3BIK XHUMHUH; MHUPOBO33PEHUYCCKUE 3HAHUS,
JeXalue B OCHOBE TMOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (DAKTONOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUH U
0€301MacHOM HCTMOJb30BaHUN BAXKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU ESITEIHHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBIISATH XapaKTepHbIE TNMPU3HAKUA TOHSITHH,
YCTaHABJIMBATh MUX B3aUMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIINUE MOHSATHUS MPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIHid,
M3rOTaBIMBATh MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB I WILITIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTAaHABIMBATh NMPHUHAIJICKHOCTh H3YYCHHBIX
OpraHMYECKUX BEIIECTB MO0 HX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIAcCy/Tpynme CcoequHEHU (YyrieBOJOpOAbl, KHUCIOPOA U a30TCOoJeprKaiiue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIWHEHHMs), [aBaThb WM Ha3BaHUS IO
cucreMarnueckoil HoMmeHkiatype (IUPAC), a takxke NpuUBOIWUTH TPUBUAIBHbBIC
Ha3BaHUs OTACJIbHBIX OPraHUYECKHX BEIIECTB (ITWJIEH, MPOMWIECH, alEeTUJICH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opManbIeTui, ameTamblAeTul, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCJIOTA, CTEAPUHOBAsI KUCIIOTa, TJIF0K03a,
bpyKTO3a, Kpaxmar, MeJT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEAENATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHUE,
du3nyeckue M XMMHYECKHE CBOMCTBA TUIMYHBIX NPEACTaBUTENEH pa3IMYHbBIX



KJIaCCOB OPraHMYEeCKUX BEUIECTB (METaH, 9TaH, STUJICH, MPOIMWIEH, alleTUJICH,
Oyranuen-1,3, metwnOyraaueH-1,3, GeH30J, METaHO], 3TaHOJ], STUJIECHIJIMKONIb,
[JIMIEPUH, (PEHOJ, aleTalbJIEeTU/l, MypaBbUHAs U YKCYCHAsl KHUCJIOTHI, TJIIOKO3a,
KpaxMmall, IIeJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOUYHUKHU YTJIEBOJOPOIHOTO
Chlpbsi  (HE(QTb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaAKTUYECKOE TPUMEHEHHE MPOYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEéMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HayYHOTO TMO3HAHMS, UCIIOIB3YEMbBIX B XUMHUHU TIPU U3YUCHUU BEILIECTB U
XUMUYECKUX SBJICHUN (HaOII0ICHUE, U3MEpPEHNe, IKCIIEPUMEHT, MOJISTTUPOBaHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYCCKHWE 3HAHUS IS TPUHATUS pElIeHud B
KOHKPETHBIX JKHU3HEHHBIX CHUTYaIlUsiX, CBSA3aHHBIX C BEHECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh MPaBUIIA MOJIB30BAHUS XUMHUYECKOM
nocyaoi u JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXkKe IMpaBHiia OOpalIeHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU IO BBITOJHEHUIO JIaOOPaTOPHBIX
XUMHYECKUX OIBITOB,;

c(OpPMHPOBAHHOCTh YMEHHH TUJIAHUPOBATH U BBHINOJHATh XUMUYECKUM
AKCIIEPUMEHT (IIPEeBpPAILIEHUs OPTAHUYECKHUX BEIIECTB MPU HarpeBaHUH, MOJTyUYEHUE
ASTWJIICHAa M W3YYCHHE €ro CBOWMCTB, KAUYECTBEHHBIE PEAKIUU OPraHUuYECKHUX
BEIIECTB, J€HATypalus OETKOB MPU HArpeBaHWU, I[BETHBIE PEaKIMH OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MacCHOCTH TpU OOpalleHUuu C
BEIIECTBAMU U J1AOOpPaTOPHBIM OOOpPYAOBAHHEM, TMPEIACTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3amuch ypaBHEHHM COOTBETCTBYIOIIHUX
peakuuii 1 GOPMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh yMEHUN KPUTHUYECKU AHATU3UPOBATH XUMHUYECKYIO
uHpOpMAIMIO, TOJNy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmarmm, HTEpHET U ApyTHX);

chOpMHPOBAaHHOCTh ~ YMEHHA  COONIOJATh  TpaBWjia  JKOJIOTHUYECKH
1enecooOpa3HoOro MOBEJAEHUS B ObITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHMsI CBOETO 3J0POBbS M OKpYKAOUIEH MNPUPOAHOM Cpeabl, OCO3HABATH
OMAacHOCTh BO3JIEMCTBUSA HA JKUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMmbica nokazarens [1/IK, moscHsTe Ha mpumepax crocoObl
YMEHBILICHUS W MPEJOTBPAIllCHUST HMX BPEIHOrO0 BO3JEHUCTBUS Ha OPraHU3M
YeJI0BeKa;

U1 00yYaroIIMXCsl ¢ OFPAHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE



MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHHS BEIIECTB H
XAMHUYECKUX SBICHUM;

JUIA CIIETIBIX W CHa0OBUIMMIMX OOYYalOUIMXCsA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmy.
11 KJIACC

[IpeameTHble pe3ysbTaThl OCBOCHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, POJM XMMHUU B TIO3HAHUU SIBJICHUU
npupoabl, B  (OPMUPOBAHUU  MBIIUICHUS UM KyJbTYpPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAUMOM /IS pelIeHUs] TPAKTUUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U MPUPOIHON
cperne;

BJIQJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIATAIONINE TOHATHS (XMUMHUYECKHI 3JIEMEHT, aToMm, HM30Tom, Ss-, pP-, d-
AJIEKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCICHUS, XUMMHUUECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKas, BOAOPOAHAS ), KpUCTATMYECKAsT PEIIETKa,
TUNBl  XUMUYECKUX  pEaKIUi, pacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JAUCCOLMAIUSA, OKHCIUTEIh, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pEakIMu, XUMHUYECKOE DPaBHOBECHUE), TEOPUM U 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoanueckud 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHUsI MACChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBpAICHUs] SHEPTUU
IpU XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTHU, CUMBOJHUYECKUM S3BIK XHWMHH,
MUPOBO33PEHYECKUE 3HAHUA, JIC)KAIIME B OCHOBE IMOHMMAHUS NPUYMHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SBIICHHH, (PaKTOJOTHMYCCKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, TOJIYYCHHUH M 0€30MacHOM HMCIOJIb30BAHUH BAKHEHIITNX HEOPTaHUICCKUX
BEIIECTB B OBITY M IPAKTUYECKOM JAEATEIHLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepHbIC MPU3HAKK TOHSITHHA,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE IOHATHUS IPU
ONMCAaHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHUYECKYI0 CHUMBOJHKY IS
cocTaBieHus (oOpMysn BEIIECTB M  YpPaBHEHMM  XHMHYECKUX  pEaKUUH,
cucreMarnueckyto HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIBHBIX
HEOPraHUYECKUX BeIIeCTB (yrapHblil ra3, YIVIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTb, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U JAPYTHE);

c(hOpMUPOBAHHOCTh YMEHUHN OMNpPEEsATh BAJICHTHOCTb U CTENIEHb OKUCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COEIUWHEHUSX PA3JIUYHOIO COCTaBa, BHJ XUMHUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSIX, THII



KPUCTAJTMYECKOW PEIIETKH KOHKPETHOrO BeIllecTBa (aTOMHasi, MOJEKYJIsIpHas,
HMOHHAs, METAJJTMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCIUHECHUN;

c(hopMUPOBAaHHOCTH YMEHUHI yCTaHaBIMBAaTh MPUHAJJIEAKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpENeNEHHOMY Kiaccy/TpyIe
COeIMHEHUMN (MPOCThIE BEIIECTBA — METAJJIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUUECKOTO 3aKoHa /JI.
W. MenaeneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XMMHUYECKUX »dJeMeHTOB 1—4 mnepuomgoB Ilepumoamyeckoit cHUCTEMBI
XxuMu4eckux sjemeHtoB JI. M. MennesneeBa, HCIONb3ysA MOHATHSA «s-, P-, d-
AIEKTPOHHBIE opouTaINY, «QHEpPreTUYECKue YPOBHW, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUUYECKHUX AJIEMEHTOB M UX COCAUHECHUI
1o nepuojiam u rpymnnam Ilepuoguueckoit cucteMbl XUMUUYECKUX 3yiemMeHToB [1. W.
Meneneena;

chOpMUPOBAHHOCTh YMEHUWM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PAa3JUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMU
BEILECTBAMU C ITOMOIIIBIO YPAaBHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

c(hOpMHPOBAHHOCTh YMEHHMS KJIacCU(PUIMPOBATh XMMHUYECKHE PEaKIMU II0
pa3sTUYHBIM TpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolluX BEIIECTB, TEIJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTEIEHEH OKHCIICHHS JJIEMEHTOB, OOpaTUMOCTH
peaKIiuy, y4acTHIO KaTaIn3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABJISTH YPAaBHEHUS PEAKIUNA Pa3IUIHBIX
THUIIOB, TOJIHBIE M COKpAIEHHBIC YPABHEHHS pPEaKIfii MIOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHLA;

c(hOpPMHUPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIMH, TOJATBEPIKIAIOIINE
KAueCTBEHHBI COCTAaB pa3JMYHbIX HEOPraHUYECKUX BEIIECTB, pPaclo3HaBaTh
ONBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

chOpMHUPOBAHHOCTh yYMEHHH pACKphIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIHIA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOrO OajaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuu OT PA3NTMIHBIX (PAKTOPOB; XapaKTepP CMEIICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETo Bo3jaeiicTBus (mpuniun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHYECKHUE MPOIIECCHI,
JeXalue B OCHOBE MPOMBIIUICHHOTO MOJYYEHHUsS CEPHOM KHCIIOThI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX NPUHIHUIIAX U
AKOJIOTMYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;



c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUHUCICHHUS C HCIOJIb30BAHUEM
MOHSATUS «MAaccoBasi JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUM Ta30B
MPU XUMUUYECKUX PEaKIMSIX, MACChl BEIIECTBA WU 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUu
BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl
BEILIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOII0IaTh MPaBUIa MOJIb30BaHUS XUMUUECKOMN
Mocy/iol U J1abopaTOpHBIM O00OpYJOBaHUEM, a TakKXKe MpaBwia OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHUHN IJIAHUPOBATh U BBINOJIHATH XUMHUYECKUN
AKCTIEPUMEHT (pa3fioKeHHEe MEPOKCHAA BOJIOPOJia B MPUCYTCTBUM KaTalu3aTopa,
ONpPEAECICHUE CpEeIbl PacTBOPOB BEHIECTB € MOMONIIBIO YHHBEPCAIBHOTO
WHJUKATOpa, BIMSHUE PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluw,
peakIuu MOHHOTO OOMEHa, KauyeCTBEHHBbIE peakinu Ha cyibdar-, KapOoHAT- U
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHMS, PEUICHHE SKCIEPUMEHTAIBHBIX 3a/1ad IO
TemaM «Metamne» u «HemeTamib») B COOTBETCTBUM C NpaBWIAMU TEXHUKHU
0€30MacHOCTH MPU OOPAIIEHUH C BEIIECTBAMH M JIA0OPATOPHBIM 000PY/IOBAHHEM,
NPEJICTABISATh PE3yJAbTaThl XUMHUYECKOrO OJKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHHI COOTBETCTBYIOUIUX peakuuil U (HOpMYIHMpPOBATH BBHIBOABI HA OCHOBE
ATUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAITU3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIONYYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCOBOM
KOMMYHHKaUuu, IHTEpHET U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHH  cOOJNIOAaTh  TpaBUja  DKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEIAX
COXpaHEHHMsI CBOEr0 3[0pOBbS M OKpPY’KAIOUIEH MPUPOJHOU CpEelibl, OCO3HABATh
OMAaCHOCTh BO3AECHCTBHS HA KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax CHOCOObl YMEHBIICHHUS U
MPEIOTBPALLICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M 4YEJIOBEKA;

JUIsi 0OYYalOIIUXCA C OTPAaHMYCHHBIMU BO3MOKHOCTSIMU 3J0POBBSI: YMEHHE
MPUMEHSITh 3HaHUSA 00 OCHOBHBIX JOCTYIMHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUISL  CIENBIX W CIa0OBUIANIUX OOYyYaloONIUXCsi: YMEHHE WCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadeHui JI. Bpaiing mis 3anucn XMMHUYECKHX

bopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m Konrpoabubie | Ilpakrnueckue
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTbI padoThI
Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XUMHH
[Ipeamer opraHn4ecKoON XUMHH. https://academy-

11 Teopus cTpoeHUS OPraHUISCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHenuit A. M. bytiiepoBa Sele-4e24-ac02-efbl16fad49f6a
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl

[IpenenbHbIE YTIEBOAOPOIBI — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddc06-
TKAHBT ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yriaeBoa0poabl: https://academy-

2.2 6 0 1 content.apkpro.ru/lesson/4038171e-
AITKCHEL, ATTKAIMCHET, ATIHHET 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yrieBo0po ibl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOJHRIC HCTOTHHIH 3 1 0 https://lesson.edu.ru/04/10
yIIEBOJIOPOIOB U UX MepepadoTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xanie oprannyeckue coeIuHeHuUst
3.1 Crnuptsl. ®enon 3 0 0 hltps.lacadlern

content.apkpro.ru/lesson/5439¢18b-



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

7440-4b6f-bf84-c04fad71694f

Anbnierunbl. KapOoHOBBIE KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664h319-
HOIKHBIC SPUPBI 0ba3-4945-b076-ch7ae5858b90
https://academy-
3.3 YrieBob! 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro mo paznery 13
Pasnen 4. A3zoTconepixaiue OpraHuvecKue coeMHeHus!
https://academy-
4.1 AMUHBI. AMUHOKHUCIIOTHL. bekn 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢e
Hroro mo pazneny 3
Pa3nen 5. BbicokoMoJIeKyIsipHbIe COeUHEHUsI
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO HACOB I1O 34

I[TIPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM upposbie
Ne n/m pasi Kourpoabusie | IIpakTHueckue (wucp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Teopernueckue 0OCHOBBI XMMHH
Crpoenue atomoB. [leproandeckuii 3aKoH
1.1 u [leproarueckas cucTeMa XUMHUYIECKHX 3 0 0 https://lesson.edu.ru/04/10
anemenToB J[. . MenneneeBa
12 XUMUYECKUE peakuu 6 1 1 https://lesson.edu.ru/04/10
C .M 0
13 TPOCHHE BEIHECTEA. MHOT00bpasue 4 0 0 https://lesson.edu.ru/04/10
BEIIECTB
Hroro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heopranmyeckasi Xumusi
2.1 Mertasbt 0 https://lesson.edu.ru/04/10
2.2 Hewmerannbt 1 https://lesson.edu.ru/04/10
2.3 CBA3D HCOPraHHHECKHX H OPraHHHCCKHX 2 0 0 https://lesson.edu.ru/04/10
BEIIIECTB
Uroro no pazneny 17 https://lesson.edu.ru/04/10
Paznea 3. XuMus u :Ku3Hb
3.1 XUMHUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O I[TPO'PAMME 34 2 3



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

IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne Hara DJleKTPOHHBbIE HU(PPOBBIE
Tema ypoka Kontpoabnsbie | IIpakTuyeckue
n/n Bcero u3yueHusi | 0oOpa3oBaTeibHbIE PECYPChI
padoThI padoTbI
[Ipenmer opraHn4ecKON XUMUH, https://academy-

1 e€ BOBHUKHOBEHHUE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaueHUe 5ele-4e24-ac02-efb16fa49f6a
Teopust CTpOEHNS OPraHNYECKUX https://academy-

2 coenmuHenuit A. M. Bytiepoga, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHEIE ITOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIACCHU(PUKAIIUN OPraHUICCKIX
BemectB. HoMenkaTypa https://academy-

3 ' M 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTeMaTHeCKas) 1 e1a9-410f-b8be-b4cb589aeadl
TPUBUAIBHBIC HA3BAHUS
OpPraHMYECKUX BEIICCTB
AJIKaHBI: COCTaB M CTPOCHHUE hitps://academy-

4 ’ . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
TOMOJIOTHHCCKUH P £c23-473c-h3d7-ed82fcaddd0?2

" https://academy-
MerTaH 1 3TaH — MPOCTEHIITNE

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
TPEACTABUTCIIH ATTKAHOB ec23-473c-h3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOCHUE, hitps://academy-

6 . 1 0 0 content.apkpro.ru/lesson/4038171e-
conctba 4158-4bd1-ae98-18dc1cfh9399
e} _

7 THJICH 1 HpOTTHIICH 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁH.IPIC npeACTaBUTCIIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[Ipaktuyeckas padora Ne 1.

https://academy-

8 «IlonmyueHune 3TueHa U content.apkpro.ru/lesson/53cd2379-
HU3YyYECHHUE €TI0 CBOMCTB 2a45-43b1-9f67-7ebcdaf03ce0
Anxaauensl. byraguen-1,3 u
metunoyramuen-1,3. [Tonyuenue

9 yraa i https://lesson.edu.ru/04/10
CUHTETHUYECKOTO KaydyKa H
PE3NHBI
AJKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHS, TOMOJIOTHUYECKUH PsII.

10 P L A https://lesson.edu.ru/04/10
AneTnunes — npocTenimmn
IpeACTAaBUTCIIb AJIKUWHOB
BerurciieHus 1mo ypaBHCHHIO https: //academy-

11 N content.apkpro.ru/lesson/7dada027-
XUMHICCKOH peaKtiiv 8448-418f-b416-fhaledd4ab6d
ApeHbl: 6eH307T 1 TOTYOJI. https://academy-

12 T content.apkpro.ru/lesson/d86d7d00-

OKCHTHOCTS 4peHoB d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas CBSI3b

13 YIJICBOZIOPOIOB, https://lesson.edu.ru/04/10
MPUHAICKAIUX K PA3TMYHBIM
KJ1accam
[IpupoaHbIe HCTOYHUKH
yTI€BOIOPOJIOB: IPUPOTHBIN ra3

14 U TIOITyTHBIE HE(TSAHBIE T'a3bl, https://lesson.edu.ru/04/10
HEe(PTh U IPOITYKTHI €€
nepepaboTKH
I1

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

YIJI€BOIOPOJOB: IPUPOIHBIN ra3



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

U TIOTTYTHBIE HE(TAHBIE Ta3bl,
He(PTHb U IPOJYKTHI €€
nepepaboTKu

KonTtponsHas pabora o

16 https://lesson.edu.ru/04/10
paszaeny «YTriaeBoJ10poabh»

[IpenenbHbIE OTHOATOMHBIE https://academy-

17 CIIUPTHI: METAHOJ M ATAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fad 71694f
MHOTr0aTOMHBIE CIIUPTHI: https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
JTHICHETIROID 1 FTHHCEPHH cOef-4827-a8€5-012a0bedc826
DEHOJI: CTPOCHHUE MOJIEKYJIBI, https://academy-

19 (bM3UYEeCKUe U XUMHUYECKUE content.apkpro.ru/lesson/649883b8-
CBOICTBa, MPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anbrerunsl: Gopmanbaeruau https://academy-

20 A content.apkpro.ru/lesson/8664b319-
AUCTAIRACTIL AUCTOH Oba3-4945-h076-ch7ae5858090
OZIHOOCHOBHBIE IIPEICIIbHBIE https://academy-

21 KapOOHOBBIE KHUCJIOTHI: content.apkpro.ru/lesson/b4feaa04-
MYpPaBbUHAS U YKCYCHas 3438-4b57-a3ec-ba0fofe63c0d
[IpakTuueckas pabora No 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U 0JEUHOBAs

23 KHCJIOTBI, KaK IIPEJCTaBUTENN https://lesson.edu.ru/04/10
BBICIINX KAPOOHOBBIX KUCIOT
Mpi1a Kak COJIM BBICIIHX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MoOIoIIlee AeHCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Crnoxwuble 3(pupbl Kak
MIPOU3BO/IHBIE KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(HCIOT. & HAPOTIHS CTOMCHBIX a004-4945-a0eb-1e59cd5f4dof
3¢upoB
JKupsr: ruaposns, npuMeHeHue, https://academy-

26 5 content.apkpro.ru/lesson/71ac43f2-

uosoriHcckas polib KHpos a0d4-4945-a0eb-1e59cd5f4dof
VrneBoasl: cocTas,
knaccudukanys. Baxuneitmue https://academy-

27 ) content.apkpro.ru/lesson/709ce43a-
TpC/ICTABUTCITH. TJIHOKO3, deb6-4281-963b-01d2e212d4d0
¢bpykTo3a, caxaposa
K

28 PaxMal i EJLTI0103a KaK https://lesson.edu.ru/04/10
IIPUPOIHBIE ITOJIUMEPBI
KonTtponbHas pabota mo

asze

29 pasieiy https://lesson.edu.ru/04/10
«Kucnopoacoaepxanue
OPraHUYECKUE COCTMHCHUS

https://academy-
30 AMUWHBI: METUJIAMUAH U aHUIVH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73¢e
AMUWHOKUCIIOTHI KaK
aM(pOTepHbIC OPraHUYCCKUE https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCHEHIA, X DHOMOTHHECKOC 43d1-4873-ace0-78eca6009628
3gaueHue. [lentuabl
benku xak npupoHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCIUHECHUS 43d1-4873-ace0-78eca6009628

33 OCHOBHBIC OHSTHS XHMHH https://lesson.edu.ru/04/10

BBICOKOMOJICKYJIAPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIMHEHNI

OcHOBHBIE METO/IbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX

34 N 1 https://lesson.edu.ru/04/10
coeauHeHui. [1macTMaccsr,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

11 KJIACC

KoaundecTBO 4acoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypcbl

XUMHUYECKUH dII€MEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHass KOH(PUTYpaIUs aTOMOB
[Tepnoanueckuii 3akoH u [lepnoauueckas
cucTeMa XUMHYecKux dneMmentos 1. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MenpeneeBa, X CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COEIUHEHMH 10 TPYIIIAM U IIEPUOLAM.

3 pyn p 1 0 0 https://lesson.edu.ru/04/10
3HaYeHHE MEPUOJNIECKOTO 3aKOHA U
CHUCTEMbI XUMHYECKHUX d1eMeHTOB J[. 1.
MenpeneeBa B pa3BUTHH HAYKH
Crpoenue BenecTBa. XMMHUECKas CBSI3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b
BasleHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenn okucieHus. Beriectsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS
[lonsaTHE O TUCTIEPCHBIX CUCTEMAX.

6 HcTuHHBIE U KOJIJIOUTHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 10715 BEIlIECTBA B pacTBOpC



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

Knaccugukamnus u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUM.
['enernueckas CBsI3b HEOPraHUUECKUX
BEILECTB, PAa3JIMYHbIX KJIACCOB

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

Knaccugukanyss XuMUYeCKUX peakiuii B
HEOPraHUYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHMsI MacChl
BEILIECTB; 3aKOH COXPAHEHUs U
IIPEBPALICHUS SHEPT MU ITPH XUMUYECKUX
peaknuax

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

Cxkopocts peakniun. OOpaTumbie
peakuuu. XUMHUYECKO€ paBHOBECHE

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

10

[Ipaktuueckas padora Ne 1. «Bnusiaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON Peakium»

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

11

DIIEKTPOTUTHYECKAST TUCCOIIHALIHS.
[Moustitre o BogopoaHoM mokasarese (pH)
pacTtBopa. Peakiiny HOHHOTO OOMEHa.
I'uposin3 OpraHnvecKux u
HEOPraHMYECKHUX BEIIECTB

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

12

OKHUCAUTENHEHO-BOCCTAHOBUTEIIHHbIE
peakuuu. [Tonsitie 00 anekTponnse
pacIiaBoB U pacTBOPOB COJIEi

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

13

KonTponpHas pabota no pazaeny
«TeopeTndyeckre OCHOBBI XUMUMN

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

14

MeTtamnsl, UX HOJ0KEHUE B
[Ieproanueckoi cucTeEMe XUMUYECKUX
anemenToB /. 1. MenaeneeBa u
0COOCHHOCTH CTpOeHUs aTOMOB. OO11He

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



https://lesson.edu.ru/04/10
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¢bu3nueckre cBOICTBA METAIIOB

15

CrinaBel METAJUIOB. DJIEKTPOXUMHUYECKUN
PSAI HAIPSKEHUN METalIoB

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

16

XHUMHYECKHE CBOMCTBA BAKHEUIIINX
METaJUIOB (HATPUH, Kaui, KaJblUH,
MarHui, aJIIOMUHUN) U UX COSTUHEHUN

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

17

XnuMHudecKre CBOMCTBA ITMHKA, Kene3a 1
HUX COeIUHEHUI

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

18

XHWMHUYECKUE CBOMCTBA XPOMA, MEJIU U UX
COEIMHEHUN

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

19

[Tpaktrudeckas padora Ne 2. "Pemenue
JKCIIEPUMEHTAIIBHBIX 337a4 I10 TEME
«Meramnb"

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

20

HemeTtamnel, MX I0OJI0KEHHE B
[Teproanueckoi cucTeMe XUMUYECKHUX
anemenToB J. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

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

21

®u3nYECKUe CBOMCTBA HEMETAIJIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCTIOpo/a, cepsl, pochopa u yriiepoa)

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

22

XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPBI
U UX COEOUHEHNN

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

23

XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u
HUX COeIUHEHUI

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

24

XHUMHUYECKHE CBOUCTBA YIIIEpOa,
KPEMHHS U UX COCAUHEHUN

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

25

[IprmeHeHne BaXXHENIIIMX HEMETAIUIOB U
UX COeIUHEHUN

https://lesson.edu.ru/04/10
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26

O0001IeHNEe ¥ CHCTEMATH3aLKs 3HAHUI
no Teme «Hemeramnel». Berauciaenns mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

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

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"HemeTtasmibl"»

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

28

KonTponsHas pabora no tTemam
«Metamael» 1 «HemeTamisn

29

Heopranunueckue v oprannyeckue
kucnoTel. Heopranuueckue u
OpraH1YecKre OCHOBAHUS

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

30

AmoTepHbIe HEOPraHUYECKUE U
OpraHUYECKUEe COEeTMHEHHUSI.
I'enetnueckas cBsi3b HEOPraHUYECKUX U
OpraHMYECKUX BELIECTB

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

31

Ponp xuMuu B o0ecrieueHun
3KOJIOTUYECKOM, JHEPTETUUECKOU 1
MUIIEBON O€30TIaCHOCTH, Pa3BUTHH
MEIUIIIHBI

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

32

[IpencraBienust 06 0OIIMX HAYYHBIX
MPUHIUTIIAX TPOMBIIILICHHOTO TOJTY4YEHUS
BAXHEHIINX BEIIECTB

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

33

Yenosek B MUPC BCUICCTB U MATCPUATIOB

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

34

XuMus u 3A0POBBE YCIIOBCKA

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Xumus, 10 knace/ IN'abpuensan O.C., Octpoymon WU.I"., CnankoB C.A., AkunonepHoe o0iiectBo «3nareascTBo
«IIpocBemenne»,2021 r
Xumus, 11 knacc/ 'abpuensan O.C., Octpoymos N.I'., Cnagkos C.A., AkuunonepHoe o0uiectBo «3naTenbcTBo
«IIpocsemienne»,2021r.

METOAUYECKHUE MATEPHUAJIbBI 1JIS1 YUUTEJIA

Xumusi(6a30BbIiypoBeHb). Peannsanus o0pa3oBanus: MeToarueckoe nocobue mis yuutens / KaBepuna A. A., [Tuuyruna
I'.B.; nmox pen.I'. B. Iluuyrunoit. M. : ®I'BHY «UucTuTyT cTpaTerun pa3sutus oopazoBanus PAOy», 2022 81 c.:u.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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