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NHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3axkoHa or 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOboBaHUN K pe3ysibTaTaM OCBOCHMS
dbenepanbHOil 00pa30BaTEIbHOM MPOTPaMMBI CpeHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B dDenepanbHOM  rocyAapCTBEHHOM
obOpazoBatenbHoM cTanmapre COO, c¢ yuérom Konuenuuu mpenoaBaHus
ydueOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
Odenepanuy, peanu3ylOIIUX OCHOBHBIE O0pa3oBaTelibHbIE MPOTPaMMBbl, U
OCHOBHBIX ToyIokeHu «CTparerun pas3BuTusi BocnuTanus B Poccuiickoi
Oenepauun Ha nepuon a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUU, K OMPEACICHHUIO
oO11eit cTpaTeruu oOy4deHuUs, BOCIIUTAHUS U PA3BUTHS OOYYAIONMIUXCS CPECTBAMMU
yuebHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABUIIU
koHuentyainpHple nojiokeHus O@I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
collepKaHMsl, pPe3yJbTaTOB OOy4deHUss W TpeOOBaHHM K YpPOBHIO TOJITOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o01reo0pazoBaTeIbHON OpraHU3allMK, SBISETCS HEOTHEMJIIEMOM YacThi0 HUX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpIIAIONIMM DJTalloOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XHMHUYECKOro o0pa3oBaHUs. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHHUS U OOIIEH KYIbTYpHI
YelioBeKa, a TaKkKe OKOJIOTHYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U MPUPOAHOM cpene. Peamuszyercs xumudeckoe oOpa3oBaHUE
oOydJarommuxcs Ha YPOBHE CPEAHETo 001mero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TIOCTPOEHHE KOTOPOTrO OIPENIEIEHbl B
mporpaMme MO0 XUMUU C Y4ETOM crhenuduKH HAyKH XUMHH, €€ 3HAYCHUs B
MMO3HAHUMU TPUPOJBl U B MaTepUajbHOW >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOmux T1eNed W TPUHIUIIOB, XapaKTEPHU3YIOMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeiHero odmiero oopa3zoBanus B Poccuiickoit deneparum.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIPAET O0COOYIO POJib B
COBPEMEHHOM IMBWIM3ALIUK, B CO3JIaHUU HOBOM 0a3bl MaTEpUAIbHON KYJIBTYPBHI.
OHa BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PAIIMOHAIBHOTO HAYYHOTO MBIILICHHUS,
B CO3/IJaHHUE€ LETIOCTHOTO MPEACTABICHUS 00 OKpYKalollleM MUPE KaK O €IUHCTBE
MPUPOJIBI U YeJIOBEKa, KOTopoe (opMUpyeTcs B XMMHUU Ha OCHOBE MOHUMAaHUSs
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHHUS B3aMMOCBSI3H MEXIY
CTPOCHHMEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH O0JaCTAMU MPUMEHEHUS.



TecHO B3aMMOJIENCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCTbI0 MUPOBOU KYJIBTYPbI, HEOOXOUMBIM YCIOBUEM YCTIEIITHOTO
TpyJla U JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHsI KaKk Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMWA HamlpaBlieHa Ha PEUICHUE
I00ambHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUILEBOM, SKOJIOTMUYECKON OE30MIaCHOCTU U OXPAHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOIIMMHM LEISIMU MW TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHnus coaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHB
U3YUYEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYI0 UM JJIs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
0o0pa3oBaHUs B pa3IMUHBIX 00JIaCTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XUMHUEH.

CocraBisonuMu  TpeaMeTa  «XUMHUS»  SBISIOTCS  0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOmas ¥ HEOpraHuyecKkas XHMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUs KOTOPBIX SIBJISIFOTCS. OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTraHMYECKON XUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIeld XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBI 3HAHUN MPU U3YyYECHHUH
npenMera 00ecreyrMBaeT BO3MOMKHOCTh PAaCCMOTPEHHsS BCETO MHOI000pas3us
BEIIECTB HA OCHOBE OOIIKX MOHATHM, 3aKOHOB U TEOPUI XHUMHUH.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» copmupoBaHa B MporpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4YeOHOro warepuaiga u 0OyCiOBIEHa
UCTOPUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUHW Ha  ONpPENENEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUU BEUIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTraHHYECKUX
COCOMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX U  DJICKTPOHHBIX
MpEACTaBICHU O CTpoeHHH BemecTB. CBeleHHs 00 U3y4yaeMbIX B Kypce
BEILIECTBAX JAIOTCA B PA3BUTUU — OT YIJIEBOJOPOJOB [0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEAUMHEHUU. B Kypce OpraHnM4eckod XWMHU IOJIYYarOT PAa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEepBOHAYAILHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAMOHHBIX MPHU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS], O XUMUYECKON PEAKIINH.

[log HOBBIM yriioM 3peHuss B mpeamMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YUYEHHbIH Ha YPOBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUs
TEOpeTHYEeCKU MaTepuanl U (AKTOJIOTMYECKHE CBEICHUS O BEIIEeCTBaAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolUMCsl TMPEIOCTABIACTCS BO3MOXHOCTh OCO3HaTh 3HA4YCHHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX M METOAOJOTMYECKUX MO3UIIUMA,



riyoke TMOHATh HUCTOPUYECKOE U3MEHEHHE (YHKUMH 53TOro 3akoHa — OT
000011aro1Iel 10 0O0BACHAIOIIENH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX TMpoTekaHus jgomoyiHseTrcs B kypcax 10 um 11 «kmaccos
AJIEMEHTAMH COJICPXKAHUS, HMMEIOMHUMHU KyJIbTYPOJOTHUECKUNA U MPUKIATHOU
XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSI3U XHUMHUHU C
OPYTUMU HayKaMHU, PAcCKpbIBalOT €€ POJIb B II03HABATEJIBHOM U IPAKTUYECKOU
JESATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKUX MPUIOKEHUN XUMHH, TOMOTaIoT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATHL WH(OpMALHIO U
OpUMEHATh €€ IS TIONMOJIHCHUS 3HAHUM, pEeIIeHUs] WHTEIUICKTYyalbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1a4u. B 1ienomM copepkanue yueOHOTO
npeamera «XUMHUS»  JIAHHOTO  ypPOBHS  M3Y4YCHHUS  OPHUCHTUPOBAHO  Ha
dbopMupoBaHue y 0O0ydYarOMIMXCSd MHPOBO33PEHUECKOW OCHOBBI JJisi MMOHUMAaHUS
dunocopckux HaeH, TakKuX Kak: MaTepUalbHOE €IMHCTBO HEOPraHMYEeCKOTo U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM W
CTPOCHHMEM, T03HABAEMOCTh NPHUPOIHBIX SBICHUNW NYTEM OSKCIEPUMEHTAa W
pEelIeHHs] TMPOTUBOPEYUM MEXKIy HOBBIMH (akTaMu H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUU B PEHICHUH SKOJOTUYECKHUX MpoOieM, a
TaKKe mpobsieM cOepekeHHs] YPHEPIETHUECKUX PECYPCOB, CHIPhS, CO3AaHUsI HOBBIX
TE€XHOJIOTUM U MaTepHUAaJOB.

B nmane pemeHuss 3agady  BOCHUTAHMS, Pa3BUTHUS U COLMAIM3ALUU
oOy4Jaromuxcs NPUHITHIE MPOrpaMMON MO XMMHUHM TOJXOIBI K ONPEIEICHHUIO
ColepKaHWsl ¥ TOCTPOSHHUS TMpeAMeTa MpeaycMaTpuBarOT (QopMUpoBaHUE
VHUBEPCAIBHBIX YYEOHBIX JEHCTBUN, UMEIOMMUX 0a30BOe 3HAYCHHE  JUIS
Pa3TUYHBIX BHJIOB JESITEIBHOCTH: peHIeHUs MpooOiieM, TOHWCKa, aHaiu3a W
00paboTku HHPOPMAIIHH, HEOOXOJUMBIX JJI MPUOOPETEHUS OIBITA PAKTUIECKOM
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIONIEH Ba)KHOE MECTO B IMO3HAHHU
XUMUHU.

B mpaktuke mnpenopaBaHus XHMHM KaK Ha YpPOBHE OCHOBHOIO OONIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEAHETO 001Iero o0pa3oBaHus, MPU OMPeaeIICHUN
COJIepKAaTENIbHOM XapaKTepUCTUKU 1eJIe M3y4eHUs MpelMeTa HalpaBlIeCHUEM
MEPBOCTENIEHHOM 3HAYUMOCTH TPAAUIIMOHHO MpHU3HAETCS (OPMUPOBAHHUE OCHOB
XUMHUYECKOW HAyKU Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOMl KyJbTypbl. C
METOJIMYECKOM TOYKH 3PEHHS] TAKOM MOJAXOJ K OINPEACIICHUIO LEeel W3y4eHUs
npeaMeTa SBISIETCS BIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHHUs TJIaBHBIMU LEISIMU H3YYEHHs] IpeIMeTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 ki) sBiIsIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK  BaKHeUIeu
COCTaBJISIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeXaT KIIOUeBbIC MOHATHS, (PyHIAMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE fA3bIKA HAYKH, YCBOCHHME M TMOHHMMAHHUE CYIIHOCTHU JOCTYIHBIX
0000111eHNIT MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpUEH
UX Pa3BUTHUA U CTAaHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMUUYECKUX peakIuid, HEeOOXOAUMBIX [Jisi TpUOOpeTeHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOIINX MECTO B MMPUPOJIC, B MPAKTUUECKON U TTOBCETHEBHOM JKU3HU;

e pa3BUTHE YMEHUU U CIIOCOOOB JCSATEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOIO0 DJKCHEPUMEHTa, COOJIOJICHUEM TMpPaBUI
0e301acHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ aTum, conepkarenbHasi XapaKTepUCTUKA 1eJied W 3a/ad U3yYeHHUs
npeIMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME cpefiHero obiiero odpa3zoBanus. CeromaHs B
NpernojaBaHud  XUMUU B OOJbIIed  cTeneHu OTHaérca  MpeArnoyTeHue
NPAKTUYECKON KOMIIOHEHTE COJepX aHus OOy4YeHHs, OPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIONIETO HE
HAOOpOM 3HaHUW, a (PYHKIIMOHAIBLHONW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMHU U
YMEHHUSIMHU aKTUBHOTO TOJYYEHUS 3HAHWM U MPUMEHEHHS WX B PEaTbHOU KU3HU
JUTS pelIeHUs MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TpW U3YYEHUHM TpeaMeTa «XHUMHSI» JIOMUHHUPYIOIIEe
3HAaYEHWE MPUOOPETAIOT TAKKE 1NN U 3a/1a4uH, KaK:

ajganTanys oOy4yarIIuXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHpA,
dbopMHUpOBaHUE  WHTEJUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPaMOTHBIX
pelieHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHuEe 'y O0O0y4arOmUXCs  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHI[M), HMMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUJOB
JESTENBHOCTH: PEIIeHUs TMPOoOIeM, TMOUCKa, aHAIM3a U 00pabOTKN MHQOpPMAIINH,
HEOOXOMUMBIX i1 TMPUOOPETEHHsS] OMbITa JEATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[IO3HAHMM XUMHUH, a TakkKe [JIs OUEHKH C TO3UIUI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U MPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIMUXCS: CIIOCOOHOCTH CAMOCTOSITENILHO MPUOOPETAaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBHUU C KMU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BATh
COBpeMEeHHbIe MH(OPMAIMOHHBIE TEXHOJOTHH ISl TIOMCKa U aHajdu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIUXCS ACCOIIUMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU W TMPOBEJCHUM XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydammuxcsi yOeKJAEHHOCTM B T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJU B PEIICHUHM TJI00AIBbHBIX MpoOIeM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHYECKUX PECYPCOB U
COXpaHEHHsSI TPUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TIOJIYYCHHBIX 3HAHWUU ISl TPUHATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBSI3aHHBIX C XUMUYECKUMHU SBICHUSMH.

VYKa3zaHHbIE LENU H3Yy4YEHUsl NpeaMera «XUMHUsS» COOTBETCTBYIOT LEJIEBBIM
OpUEHTHUPAM PE3YJIbTATOB BOCIIUTAHMS HA YPOBHE CPEIHEro OoOIIero oopa3oBaHus,
MIPUHATHIM PabGouet  mporpammoi Bociutanusi ~ MKOY «Cpennsis
obmreoOpa3zoBarenpHas mkoja Nelr KupeHcka M y4MTHIBAIOTCS B OIPEACIICHUU
BOCITUTATEIbHBIX 33/1a4 ypOKa.

B yueOHOM miaHe cpemHero ooOImero oOpa3oBaHHS MpeaMeT «XUMUI»
06a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-Hay4YHbBIC
IPEAMETBI.

OO61iee 4yncIo YacoB, OTBEAEHHBIX ISl U3YUYCHHUS] XUMUH, HA 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBaHus, coctaBisieT 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henelnmo), B 11 kiracce — 34 gaca (1 gac B He1elo).



COAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKON XUMHUHU

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEIIECTB M MarepuanoB. Teopus CTpPOEHUS OPraHUYECKUX
coenunenuid A. M. bytieposa, e€ ocHoBHbIE MonokeHUs. CTpYKTypHbIE (HOPMYJIBI
OpraHM4eckux BemiecTB. [‘omonorusi, wu3oMepus. XuUMHUECKas CBSA3b B
OPraHMYEeCKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenue o knaccudukaluu opraHuyeckux BemiecTB. HomeHnkiarypa
OpraHWYeCKUX COCJAMHEHUN (CHCTeMaTHyecKas) W TpPUBHAIbHBIC Ha3BaHUS
BOKHEHIINX MPEJCTABUTENICH KIIACCOB OPTAaHUYECKUX BEILIECTB.

OKCNEPUMEHTAIbHBIE METOJIbl M3YyYE€HUS BEHIECTB M UX MPEeBpaIlCHUM:
O3HaKOMJICHHE ¢ oOpas3llaMd OpraHUYeCKHUX BEIIECTB M MaTepuajaMh Ha WX
OCHOBE, MOJICIMPOBAHWE MOJIEKYJ] OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMMCaHNE AEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIIECHUIO OPTaHUYECKUX BEIIECTB
[P HarpeBaHuu (TU1aBlieHUEe, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoanbl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTMYECKUH psaa. MeTaH W 3TaH —
NPOCTEHIINE TPEICTABUTEIN alKaHOB: (U3MYECKHE M XUMHUYECKHE CBOMNCTBA
(peakuuu 3aMElIEHUsT W TOpPEHHMs), HAXOXKIEHUE B IMPUPOJE, IMOIYyYEHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U IPOMUIEH —
MPOCTEUIITNE TIPEICTABUTETN AQJIKEHOB: (M3UUYECKHE M XUMUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpPATALUHU, OKUCICHHUS H
MOJIMMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 um MmeTmwnOyraameH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuus moiumepusanuu). [lonyyeHne CUHTETHUYECKOro
Kay4dyKa U PE3UHBL.

AJKWHBI: COCTaB M1 OCOOEHHOCTU CTPOCHUS, TOMOJIOTHYECKUH psifl. ATICTHIICH
— TMPOCTEUIUNA MPEJACTABUTENIb AJKUHOB: COCTaB, CTPOCHHE, (PU3NUecKue u
XUMUYECKHE CBOMCTBA (peaklUMy TUIPUPOBAHUsA, TaJOr€HUPOBAHUS, TUApaTalUy,
TOpEHHUsl ), OJy4YeHUE U IPUMEHEHHUE.

Apenbl. beH3oin: coctaB, CTpoeHHE, (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuuy TraJlorTeHUPOBAHUS U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHue. 1oayon:
cocmas, cmpoenue,  Quauueckue U  XUMUdeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoyueHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTmdeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIICKANUMA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPONOB. IIpupoaHbIi ra3 U IOIYTHBIE
He(dTanble ra3pl. Hed1th um e€ mpoucxoxaenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroOHKa, KPEKUHI (TePMUYECKUM, KaTaIUTUYECKHil), mnuponu3. IIpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MMPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHUS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMM IUIaCTMAcCC, KaydyKOB U PE3UHBI, KOJUIEKLIUN
«Hedpte» u  «Yroap», MOAEIUPOBAHUE  MOJEKYJd  YIJIEBOAOPOAOB U
raJIOr€HOMPOU3BOAHBIX, MPOBEICHNE MNPAKTUYECKOW pabOThI: MOJyUYEHUE ITHIICHA
Y U3y4YE€HUE €TO CBOMCTB.

PacuétHrie 3amaun.

Bbruncnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Maccel, 00bEMa,
KOJMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTA PEAKIMHU IO M3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIIM IIPOYKTOB PEAKIIUN ).

Kuciopoaconep:kammue opraHnyecKkue coeJMHeHus!

[IpenenbHple OMHOATOMHBIE CHUPTHL. MeETaHON H 3TAaHOJ: CTPOCHHE,
dusznueckre M XUMHYECKHE CBOWCTBA (peaklMd C AaKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHUE), NpUMEHEHHE. BoIOpoIHbIE CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa U 3TAHOJIa HAa OPTaHU3M 4YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. IDTWICHIJIMKOIb W  TIHIEPUH: CTPOCHHUE,
¢usznueckre W XUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE CO IIEJIOYHBIMH
MeTajulaMHi, KaueCTBEHHAasl pEakUHs Ha MHOrOAaTOMHbIE cnupThl). JledicTBue Ha
opranusm 4enoseka. [I[pumeHenue rimuepyuHa U STUIICHTIIAKOIIS.

deHoM: CTpOEHHE MOJICKYJBl, (PU3MUECKHEe ¢ XHMHYECKHE CBOMCTBA.
Tokcuunocts denomna. [Ipumenenue dpenona.

Anpneruasl U kemowuwvl. Dopmanpaerun, aneTadbderul:  CTPOCHHE,
dusznueckre U XMMHUYECKHE CBOMCTBA (pEaKIMM OKUCICHHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpeNEeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3MYECKHe U XUMHUUYECKHE CBOWCTBA (CBOWCTBA,
oOmue /I Kjacca KUCJIOT, peakius 3TepurKaIiim), MOTyuYeHUEe U MPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAasi KHUCIJIOTHI KakK MPEJACTABUTENN BBICHIMX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIA BBICIINX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE JICUCTBHE.

CnoxHeie >Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCHOT. ['maponus
c10HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.



VYrneBogel: coctaB, KilaccUUKAMsA ~ yriaeBoAoB  (MOHO-, JAU- H
noyiucaxapubl). I'moko3a — nmpocTelimnii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3NYECKHME U XUMUYECKHE CBOMCTBA (B3aUMOJACHCTBUE  C
ruapokcuom Meau(ll), oxkucnenue ammuadyHbIM pacTBOopoM okcuzaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIECHHE B MPHUPOAE, MPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykro3a Kak U30Mep TIIOKO3BI.

Kpaxman u nemiono3a kak mpupogHbie noiuMepbl. CTpoeHue Kpaxmaina H
HeoNI03bl.  PU3MUEeCKUe W XMMHUYECKHE CBOMCTBAa Kpaxmaya (TUIpOIu3,
KayeCTBEHHas PeaKIHs C HOJIOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHs] BEIIeCTB W WX MpeBpalleHUN:
npoBeJieHre, HaOJII0JICHUEe W ONHMCAHHE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE
CIIUPTOB, Kauye€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHUCIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJCHCTBUE TIUIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammopeiicTBUe Kpaxmana C HOAOM),
pOBEJICHNE MPAKTUYECKON pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHbie 3anaumn.

Bbluncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 0OBEMa,
KOJINYECTBA UCXOAHOIO BEIECTBA WM MPOAYKTAa PEaKIMM IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIIUN).

A3oTCoaeprKalie OpraHuueCcKue COeMHEHMS.

AMUHOKHCIIOTBI Kak am(oTepHble oprannyeckue coequHenus. dusnueckue
U XMMUYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpumepe IiniuHa). buonornueckoe
3HaYeHHe aMUHOKUCIOT. [lenTupl.

benku kak mnpupojHble BBICOKOMOJEKYJspHbIE coeauHeHus. llepBuunas,
BTOpUYHAsT U TPETUYHas CTPYKTypa OeIkoB. XUMHUYECKHE CBOICTBa OEJIKOB:
TUJIPOJIN3, ICHATYPALMsl, KAYECTBEHHBIE PEAKIUU Ha OEJIKHU.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M WX IPEBPAIICHMIA:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATypalus OENKOB MpH
HarpeBaHUM, LIBETHHIC PEAaKIIUU OCJIKOB.

BbicokOMoOJIEKY ISIPHBIE COeANHEHHS

OCHOBHBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJUMEPHU3ALNHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCJUHEHUN —
MOJINMEPHU3ALHMS U MOJTUKOHAEHCALUS.

OKCHEpUMEHTAJIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HX MPEBPAIICHMIA:
O3HAaKOMJIEHHE C 0Opa3laMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXNnpeaMETHBIX CBA3EH IIPU U3YYEHUU OPTAaHUYECKON XUMUMU B
10 xmacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATHH, TaK W MOHATHM, SIBISIOLNIUXCS CUCTEMHBIMH I OTIAEIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MTOHATHUSA: SIBJIEHUE, HAYYHBIN (haKT, TUIOTE3a,
3aKOH, TE€OpHsl, aHaJIU3, CUHTE3, KiIacCU(UKaALus, MEePUOIUYHOCTb, HAOIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIINPOBAHNE.

®usuka: MaTepus, DHEPrus, Macca, aTroM, DJJEKTPOH, MOJIEKYIa,
HSHEPreTUYeCKUid ypOBEHb, BEIECTBO, TeEJNO, OO0BEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BEIMUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢oTtocuHTEe3, OMOJOTMYECKHM AaKTHUBHBbIE BellecTBa (OENKH, YIJIEBOIbI, >KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE WCKOMAEMbIe, TOTUIUBO,
peCypChl.

TexHomorus: MNHIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETHUUECKUE IIpenapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHNYECKAS XUMMUSA

TeopeTnueckne OCHOBBI XUMHU

XUMUYECKUA 3ieMeHT. AToM. Snpo aroMa, H30TONBIL. JJIEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOAYPOBHH. ATOMHBIC opOuTau, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeleNieHUsI AJIEKTPOHOB MO OpOUTAIAM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(PUTYypaIHsi aTOMOB.

[Iepuonnueckuit 3akoH u [lepronnueckas cucreMa XMUMHUYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MEepUOANYECKOTO 3aKoHa U llepronmyeckoil cucTeMbl
xuMu4decknx nemMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTHM M3MEHEHUSI CBOICTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMNIaM U TEPHOJIaM.
3HavueHUe NEePUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsA3b. BuUIAbl XUMHUYECKOW CBS3HU
(koBaJieHTHAsl HEMOJISIpHAsi W TOJSIpHAsi, MOHHAsA, MeTajuinyeckas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XUMHUYECKON CBA3M (OOMEHHBII U JOHOPHO-
akuenTopHbiil). BomgoponHas cBsi3b. BalleHTHOCTb. DNEKTPOOTPULIATENIBHOCTD.
Crenenb okuciieHus. MIOHbI: KATHOHBI 1 aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOECHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonaTue o gucnepcHeix cucTeMax. VICTUHHBIE M KOJJIOUAHBIE PACTBOPBI.
MaccoBas 10111 BELIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelIEeCTB. [ e€HeTMYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass  peaknus. Knaccudukanuss  XUMHUUYECKUX — peakiui B
HEOPraHWYECKON M OPraHMYEeCKON XUMHHM. 3aKOH COXPaHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILICHUS SHEPTUU NTPYU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iHuHbIX ¢akropoB. OOpaTumMble
peakuun. XuMHYecKoe paBHOBecue. DakToOphl, BIUAIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponauTnyeckas auccoryanus. CHiibHBIC U cadbie 251eKTpoauThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCas, HEUTpaJIbHAs, 111€JI0YHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIIBLHBIE PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M HX IPEBpAILCHUN:
neMoHcTpanusa Tabmui «llepuoandeckas cucrema XuMudeckux anemeHToB Jl. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAJUTMYECKUX PENIETOK, HAONIOJACHUE U
OTHCaHue JIEMOHCTPAITMOHHBIX U JTJA00PATOPHBIX OMBITOB (Pa3yioKEeHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalU3aTOPa, OMPEACICHHUE CPE/Ibl pACTBOPOB BEIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpPA, pEeaKIud HOHHOTO OOMEHA),
IIPOBEICHUE MPAKTUYECKON paboThl «BinusHue paznaudHbiX (aKTOpOB HA CKOPOCTh
XUMHUYECKOU PEaKIAN.

Pacuérnnie 3agaun.

PacuéTtei 1o ypaBHEHMSM XUMHYECKHX pEaKUHWi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C KCIOJIB30BAHUEM IOHATHS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomokenune HemetaiuioB B Ilepuoamyeckoil  cucteme
xumudeckux snaeMmeHToB JI. M. MeHneneeBa U 0COOEHHOCTU CTPOEHHS aTOMOB.
®usnyuecKkue CBONCTBA HEMETALIOB. AJUIOTPONHUS HEMETAIOB (HAa MpuMepe
KHCIIOpOJIa, cephl, pocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA Ba)KHEWMIIMX HEMETAJJIOB (TaloT€HOB, CEphI, a30Ta,
dbochopa, yrimepoga U KpeMHHSI) M HMX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTIOT, BOAOPOAHBIX COSAMHEHU ).

[IprMeHeHnEe BaXKHENIINX HEMETAJUIOB U UX COEAUHECHUU.



Meramisl. llonoxenue meramnoB B llepuoguyeckon cucteMe XUMHYECKHX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMS DJIEKTPOHHBIX O0O0JIOYEK
atomoB MeTauioB. O0mue guznueckue cpoiicTBa MeTauioB. CIiaBbl METaJJIOB.
DNEKTPOXUMUYECKUH P HANIPSIYKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BaKHEHUIIMX META/UIOB (HATpUM, Kaiui, KalbIuH,
MarHui, alfOMUHUN, [IMHK, XPOM, JKeJIe30, ME/ib) U UX COCTMHEHUH.

OO6mue cnocoObl MmonyyeHus: MetauioB. lIpuMeHeHre MeTaioB B OBITY U
TEXHHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U HX MPEBpPAICHUN:
U3y4YeHHe KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpAa3Il0B HEMETAIJIOB, pEIIeHUE
AKCTIEPUMEHTAIBHBIX 3a7a4, HAOIIOJIEHHE W OINMUCAHUE JEeMOHCTPAlIMOHHBIX H
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHHUS C pacTBOpaMu
KHUCJIOT U II€JI0UeH, KaueCTBEHHBIE PEAKI[MU Ha KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

Pacuérel Maccel BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XuMus 1 )KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAUIHHBL. [loHsATHE O HAyYHBIX METOoAax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBienus 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO
IIOJIyYEHUS] BaXKHEUIINX BEILLIECTB.

YenoBek B MHpE BEUIECTB U MaTECPUANIOB: BAXKHEHIINE CTPOUTEIIbHBIE
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpacKu, CTEKJI0, KEepaMuKa,
MaTepuaibl Uil 3JIEKTPOHUKHA, HAaHOMAaTEpUAJIbl, OPraHUYECKHE WU MHUHEpPAIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbBE YEJIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0E30MAaCHOTO HCIOIB30BAHUS MPEMApaTOB OBITOBONW XUMUU
B MOBCETHEBHOM >KU3HM.

MeXnpeaMeTHbIE CBA3H.

Peanuzanusa  MeXnpeAMETHBIX CBA3€d NOpU  HU3yYeHUHM oO0med wu
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIlIeCTBISETCS Yepe3 UCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TakK W TOHSATUN, SBISIIOLIUXCS
CHUCTEMHBIMH JIJISI OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4yHBIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupuKanusa, NEPUOJUYHOCTh, HAOJIOJACHUE,
3KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHHUE, SABJICHUE.



dusnka: MaTepus, SHEPTHS, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
W30TOTI, PAIMOAKTUBHOCTh, MOJICKYJIa, SJHEPTETUUYCCKUNA YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3UYECCKUE BEIUYUHBI U SIUHUIBI UX
WU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BUTAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE MTOPOIBI, TIOJE3HBIE NCKOMAeMbIe, TOTUIHRBO,
PECYpCHI.

TexHoMOrus: XUMHUUYECKasi TPOMBIITUICHHOCTh, METaJUTYPTHsl, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTCPHUATIOB, CEIIBCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, ITHIICBAS
NPOMBIIIIEHHOCTh,  (hapMaleBTUUECKasl  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TMPEenapaToB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI' PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrpPaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YIbTATOB OCBOCHMS NpeIMeTa «XUMHUS» Ha YPOBHE CPEIHEro
oO01ero 00pa3oBaHusl BbIIEIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHCS POCCUHUCKOW TPaKIAHCKONM HWIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOTIPE/IEIICHHIO;

HaJIMYMe MOTUBAIMU K 00Y4YEHHIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX LIEHHOCTEN U UCTOPUUECKUX TPATUIIMK 0a30BOI HAYKH XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, MPUCYIIMMH IIETOCTHON
CUCTEME XHUMHUUYECKOr0 00pa3oBaHus;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKONW KYJIbTYpPhl M CIIOCOOHOCTH CTABHUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW M BOCIUTATEIBLHOM EATEITbHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COIMOKYIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU
U WJealaMH POCCHUICKOro Tpa)KIaHCKOro OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMU U  MpaBWIaMHM  TIOBEIEHHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaMm
CaMOITO3HAHMS, CAaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIECHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS THpeaMeTa «XUMHS» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA IMO3HABATEIILHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUIMXcs Mo peain3aliy IPUHATHIX B OOLIECTBE IEHHOCTEH, B TOM YHCJE B
YacTH:

1) rpaxaaHCKOT0 BOCTIMTAHMS .

OCO3HAHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLMOHHBIX IIpaB U 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U MPABOIOPSIKY;

MPEACTAaBICHUS O COLUMAJIBHBIX HOPMAaX U MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUM B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1ay, BHIMOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIU3E Pa3IMYHBIX BUAOB YU€OHOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS .

[IEHHOCTHOTO OTHOIIEGHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCJEIUIO
OTE€YECTBEHHOM XUMUM,

YBaXXEHUSI K MPOIECCY TBOPUECTBA B OOJIACTM TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS] XUMHH, OCO3HAHHUSI TOr0, YTO JOCTHUKEHUS HAyKH €CTh Pe3yJbTar
JUIMTENIBHBIX ~ HAOMIOMCHUN, KPOMOTJIMBBIX  JKCICPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TPYy/la YYEHBIX U MPAKTHUKOB,;

WHTEpeCa U II03HABATEJIbHBIX MOTHBOB B TOJYYEHHUU U IOCICIYIONIEM
aHanu3e mH(OpMaIMKU O TEePEOBLIX JOCTH)XKCHHUSX COBPEMEHHOW OTEYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYECKUMH SIBJICHUSIMU,
U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBAapHUILIEH C
MO3UIMN HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE IMOCJIEICTBUMA 3THUX
MOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS I[EHHOCTEW 370poBOTO U 0Oe30macHoro obpasza >KH3HHU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (M3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHnsi TpaBwiI 0e30MacHOTO OOpaleHusi ¢ BEHIeCTBAaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MpPaBWI HHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30macHOT0 MOBEICHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS MOCIEACTBUI M HENPUSTUS BPEAHBIX MPUBBIYEK (YyMOTpeOJeHUs
aJIKOTOJIsl, HAPKOTUKOB, KypEeHUSI);

5) Tpy10BOT0 BOCTIMTAHUSA:

KOMMYHUKAaTUBHOM  KOMIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIIbCKON
NEATeNIbHOCTH, OOLIECTBEHHO TOJIE3HOW, TBOPYECKOM W  JIpyrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B pELICHUM NPaKTHYECKUX 3a]a4
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOro pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUM 10 XUMUH,

YBaXEHUS K TPYyHLY, JIOASIM TpyJa U pe3yibTaTaM TPYJIOBON NESTEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHUAYAJIbHOU TPAEKTOPUU
oOpazoBanus, Oyaymieil npodeccuu U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, HHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11€JeCO00pa3HOro OTHOIICHHUS K TPHUPOJe, KaK HCTOUYHHUKY
CYILIECTBOBAHMUSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJI0OAJIBHOTO XapakTepa HKOJOTHMUECKUX TPoOJeM, BIUSHUS
PKOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE TTPUPOTHOMN M COIIMATBLHOM CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HWCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pelIeHrs BOMPOCOB PAIIMOHATIBHOTO MPUPOOTIONE30BaAHNUS;

AKTUBHOTO HEMPUATUS JICUCTBUN, NPUHOCSAIIMX BpPEa  OKPYXKaIOIIeH
IPUPOJHON Cpejie, YMEHUsI TPOTHO3UPOBATH HEOJArONMPHUATHBIE IKOJOTHUUECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMUYECKOTO MBIIUIEHUS, YKOJIOTHYECKOU KYIbTYPBI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKAaTUBHON M COLMAIBbHOU
NPaKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO TMPOTHUBOCTOSITH HJIECOJOTHUHU
xemodoouu;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHWMAaHUS CHEeNU(DUKH XUMUU KaK HAyKH, OCO3HAaHHS €€ polud B
dbopMHUpOBaHUN PAIMOHAIBPHOTO HAYYHOTO MBIIUICHHUS, CO3[aHUU IIEIOCTHOTO
MPEICTaBICHUS 00 OKPY)KAIOIIeM MHUpPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pEUIeHUH NpoOJieM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JUISI  COBPEMEHHOU
UMBWIN3ALUK: B €€ TyMAaHHUCTHYECKON HAMNpPaBICHHOCTH W Ba)XXHOM pOJIH B
CO37aHUHM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOM U
AKOJIOTUYECKON 0e30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00ECIEYEHUU YCIOBUM
YCHEUIHOTO TpyJla U HKOJOTMYECKM KOMGPOPTHOW IKU3HU KaXKIOrO 4JIeHA
o011€ecTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCHOJIb30BATh



MOJIy4aeMble 3HaHMS JJIsl aHAJIU3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro Mupa u
MPOUCXOAIIMX B HEM U3MEHEHUMN, YMEHUS JieJaTh OOOCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIOIIMXCS JAHHBIX C LEJIbI0 TOJYy4YECHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITEILHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus Ipo0bJieM B peajbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U HCCIIEN0BATENIbCKON AESITEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENpPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUUW MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSM TpyZa B pa3iMuHbIX cpepax NpodeccuoHalIbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIe Pe3yIbTaThl OCBOCHUSI YUEOHOT'O MpeaMeTa «XHUMUs» Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE InI: dbopmMupoBaHus MHPOBO33PEHUSA oOyJarommuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHBIC) OOIIEHAay4YHbIE TOHITHS, OTpaXKarollue
[IEJIOCTHOCTh HAYyYHOM KapTUHBI MHUpAa M CHEeUU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIIECTBO, IHEPTHUS, SABJICHUE,
Ipolecc, CUCTeMa, HaAyYHbIH (PaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BaHNE, HAOTIOIEHNE, U3MEPEHUE, DKCIIEPUMEHT U IpyTHUE);

YHUBEpPCAJIbHbIE Y4eOHbIE NEHCTBUS (TO3HABaTEIbHbIC, KOMMYHHKATHBHEIE,

PETYISATUBHBIC), obecrieunBaroIINe dbopmupoBaHue (G yHKITMOHATBHOM
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTH oOydJarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS M YHHMBEpPCAJbHbIC Yy4eOHBIC
JNEUCTBUA B ITIO3HABATEILHOU U COLMAJILHOMN ITPAKTUKE.

MeranpeaMeTHbple pe3yibTaThl OTPAXKAKOT OBJAACHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATHBHBIMU W  PETYJISTHBHBIMU
JCVCTBUSIMU.

OBiagenue YHUBEPCAJIbHBIMU Y4eOHBbIMH MO3HABATEJIbHBIMHU
AEeCTBUAMM:

1) 6a30BbI€ JJOTrHYECKHE TeHCTBHA:

caMOCTOsITeIbHO  (OpPMYyIHpPOBaTh M aKTyallM3UpOBaTh  MpoOJieMy,
BCECTOPOHHE €€ paCCMATPHUBATD;

ONpenesaTh LENH JAEATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCHUTD PE3YJIbTATHI ACSITEIbHOCTHU C TOCTABICHHBIMH LICJISIMU;

KCMOJIB30BATh NP OCBOEHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIIIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKUA IMOHATUM W YCTAHABIWBATH WX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOLIHE MOHATHS JJII OOBSICHEHUS OTACIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU JJis KIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIUN;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBSA3U MEXAY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYyXACHUS (MHIAYKTUBHBIC, JEIyKTUBHBIC, IO
aQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTU M TPOTHUBOPEUHUS B pPacCMaTpPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIFOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUSI, UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, IPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJJIEMEHTa, XuMHUuYeckas (opMysa, YpaBHEHHE XUMHUUYECKOU
peakiuu — TMpPU PEIICHUU Y4YeOHBIX MO3HABATEJIPHBIX W TPAKTHUYECKUX 3aj1ad,
NPUMEHSATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIsSI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a30BbIe HCCIEN0BATEIbLCKHE eHCTBHUS:

BJAJETh OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB M XUMUYECKHUX
peaKiuu;

(dbopMynHpoOBaThH LIETU U 33]]a4l UCCIEIOBAHUS, UCTIOIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(OpPMYIHpPOBaHHBIE BOIMPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUSA U TMPOBEICHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAaTh 32 XOJ0M
npolecca, CaMOCTOSTENFHO IPOTHO3UPOBATh €ro pe3ylbrar, (PopMyIupoBaTh
000011IeHNS ¥ BBIBOJBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMUSI,
COCTaBIIATh 0OOCHOBAHHBIN OTUYET O MPOJICIIAHHOMN padoTe;

npuOOpEeTaTh OMBIT YYEHWYECKOW HCCIEOBATEIbCKOM ¥ TPOEKTHOU
JESTENHHOCTH, MPOSIBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOUMCKY METOJIOB PEIICHUS MNPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B MTO3HAHMUSI.

3) padoTa ¢ unopmanmeii:

OpPUEHTHPOBATHCA B PA3JIMYHBIX HCTOYHHMKAX uHPopMauuu (Hay4dHO-
MONyJISIpHAsl JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHbIE IOCOOUS,
pecypebl MHTEpHETa), aHAMM3UpOBaTh MUH(POPMAIUIO PA3TUYHBIX BUAOB U (oOpM
MpeACTaBICHUS, KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUYUBOCTH;



(opMynHpOBaTh 3aMpPOChl U MPUMEHITh PA3NHYHbIE METOJbI MPH MOUCKE U
orbope wuHpOpMaNMH, HEOOXOAMMOW JJid BBINOJHEHUS Y4YEOHBIX 3aaad
ONPEIEIIEHHOrO TUIIA;

npuoOpeTaTh OMbBIT MCMHOJIb30BaHUS WHPOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BbIOMpaTh  ONTHUMaNbHYI0  (GOpPMY  MpPEACTABICHUS
uHpopmalu (CXeMbl, rpaduKu, JUarpaMMbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAay4YHBIM SI3bIK B KayecTBE CpeACTBa Ipu paboTe ¢
XUMUYECKOW uHOpMalMent: NpUMEHSATh MEKNpeaAMeTHbIe ((Pu3ndyeckue u
MaTEeMaTUYECKUE) 3HAKH U CUMBOJIBI, (DOPMYJIbl, a00OpEeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HaTJISTHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMMY JI€CTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOM TeMbI B XOJ€ Auajora u/wiu
JTUCKYCCUM,  BBICKa3bIBaTh  HjeH, (GOPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

BBICTYIIATh C MPE3CHTAIMEeN pe3ybTaTOB IO3HABATEIILHON JIESITEIbHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMU MIPH BBHIMOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH padOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pealn3alluu y4eOHOTO MpoeKkTa U (HOpMyIUpOBATH BBHIBOABI
o pe3yJibTaTaM MPOBEIEHHBIX UCCIIENOBAHMNM MYTEM COTJACOBAaHUS MO3MUIUN B
X0J1e 00CYXKJICHUS 1 0OMEHA MHCHUSIMH.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIsiTUBHBIMH eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBISITh CBOIO IMO3HABATEIIBHYIO
NEeSTENbHOCTh, Ompenensia e€ ILenu W 3aJadyd, KOHTPOJIUPOBaTH W IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH TpEIaraéMblii aJroput™M JCHCTBUN TpHU
BHITIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HauOolee
b exTuBHBIN crmoco0 WX pemeHus ¢ y4ETOM TMOJYyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHOCTH HAa OCHOBE CaMOaHaIM3a
Y CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmetHbie pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»)
OTpa)aroT:

chopMHUPOBAHHOCTh  NPEACTABICHUNA O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHM B TO3HAHUU SIBIICHUU



npuposibl, B (OPMUPOBAHUU MBIIUICHUS W KYJIBTYpPbl JUYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XMMHMUYECKHMX  3HAHUW, KOTopas  BKJIIOYAET:
OCHOBOIIOJIAraOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XUMHYECKas
CBS3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpali€éHHas), MOJIb, MOJSpHas
Macca, MOJISIpHBIM 00BEM, YIIIEPOAHBIM CKeJIeT, (QYHKIMOHANbHAS TpyMa,
paauKall, u30Mepusi, ©30MEPhbl, TOMOJIOTHYECKUN PsiJl, TOMOJIOTH, YTIE€BOIOPOIbI,
KHACJIOPO/ U a30TCOoJEpKalllue COEAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIC COCMHEHUS); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannyeckux BemniectB A. M. ByTiiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTRB);
3aKOHOMEPHOCTH, CUMBOJUYECKHHN SI3bIK XUMUM, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE TOHUMAHHS TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBICHUH, (PAKTONOrMUECKUEe CBEACHUS O CBOHCTBAaX, COCTaBE, IMOJIYyYCHUH U
0e30MacHOM HCIIOIB30BAHUM BaXKHEUIIUX OPraHUYeCKUX BEHIECTB B OBITY H
IPAKTUYECKON 1eITeTbHOCTH YeI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHMI BBISBISATH XapaKTEpHbIE MPU3HAKU TOHSITHH,
yYCTaHABJIMBATh X B3aUMOCBSI3b, MCIIOIH30BATh COOTBETCTBYIOIIME MOHSATUS TPH
ONKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHNYeCKUX COSTMHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB W  YPaBHEHUH XUMHUYECKUX PEAKIUH,
W3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHX BEIIECTB JJIA HILTIOCTPAIlUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUU YCTAHABIMUBATh MPUHAMICHKHOCTh H3YyUYECHHBIX
OpraHWYECKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONpEeAECIEHHOMY
KJIACCy/TpyNIe COeAUHEHUN (YTJIEeBOJOPOIBI, KHCIOPOA | a30TCOJAEpIKAIIHE
COEIMHEHUs, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), JaBaTb HMM Ha3BaHUS IO
cucremarnieckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIBHBIC
Ha3BaHUsI OTACJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, AalleTHJIEH,
STWJICHTJINKONb, TIHIEPUH, (eHox, (popmanabaerns, areTaabIerua, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
dbpykTOo3a, Kpaxmall, [eJUTI0JI03a, TJIUIINH);

c(hOpMUPOBAHHOCTb YMEHHSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBSA3U B
OpPraHUYECKUX COCTMHEHUSIX (OJMHAPHBIE U KPATHHIC);



c(hOpMUPOBAHHOCTh YMEHHUS NPUMEHSATH TMOJOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa aJist 00bsiCHEHHS 3aBUCMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MacChl BEIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nUYecKkue W XMMHYECKHE CBOMCTBA THUMHUYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIaCCOB OPTraHMYECKUX BEIECTB (METaH, 3TaH, JTUJICH, MPOIMWICH, alleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAaHOJ, 3TAHOJ, STUJICHIJIUKOJb,
TJIMIEpUH, (PEHOJI, aleTalbIeTu/l, MypaBbUHAs M YKCyCHasi KHUCJIOTHI, TJIIOKO3a,
Kpaxmal, 1eJITI0JI03a, aMUHOYKCYCHAsI KUCTIOTA), ULUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMHU COOTBETCTBYIOIIMX XMMHYECKHX pPEaKIHUil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOUHUKHU YTIIEBOJOPOTHOTO
ChIpbsi (He(Th, TPHUPOJIHBIA Ta3, Yrojib), CHOCOOBI WX MEepepadOTKU U
IPaKTUYECKOE MPUMEHEHUE MPOIYKTOB MePepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TMPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuud MO W3BECTHBIM Macce, O00BEMY, KOJIMYECTBY OJIHOTO U3 HCXOJHBIX
BEILECTB WJIH MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BIAJeTh CUCTEMON 3HAHUUA 00 OCHOBHBIX
METOAaX HayYHOTO MO3HAHMS, UCIOJIB3YEMBIX B XUMUU IIPU U3YUEHUU BEILIECTB U
XUMHYECKUX SIBIICHUN (HaOJII0/IeHNe, U3MEpeHe, SKCIIEPUMEHT, MOJICTUPOBaHNUE),
UCIIOJIb30BATh CUCTEMHbICE XWMHUYECKUE 3HAHUS [JIsl MPUHATHS PEIICHUN B
KOHKPETHBIX JKMU3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
IPUMEHECHHEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIO/IATh MPABUIIA TTOJI30BAHUS XUMHYECKOU
MOCYZIOM W Ja0OpaTOpHBIM O00OpYIOBaHWMEM, a TaKXKe MpaBWiIa OOpaIlIeHUs C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIIMSAMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh yMEHHUH TUIAHUPOBATH U  BBIIOJHIATH XHUMHYECKUH
AKCHEPUMEHT (IIPEBPALIEHUS OPraHUYECKUX BEIIECTB IPY HarpeBaHUH, MOJIyYEHUE
ATUJIEHA W U3Y4YEHHUE €ro CBOICTB, KA4€CTBEHHbIE PEAKIMU OPraHUYECKUX
BEILIECTB, JeHAaTypalus OEJKOB MPU HArpeBaHWU, LIBETHBIE peakuuu OEIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpU OOpalleHuu ¢
BEIIECTBAMU W JA0OpaTOPHBIM O0OPYJOBAaHUEM, TMPEACTABIATH PE3YIbTATHI
XUMHUYECKOTO0 SKCIEepUMEHTa B (¢GopMe 3alucu YpaBHEHHM COOTBETCTBYIOIIUX
peakiuii u GopMyJIHPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTUUYECKU aHAIMU3UPOBATH XUMHUYECKYIO
uHpOpMaILINIO, TOJYy4aeMyl M3 pa3HbIX MCTOUYHUKOB (CpelcTBa MAacCOBOM
uHdopmanuu, UHTEpHET U OpYyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  COONIOJATh  MpaBWIa  DKOJIOTUYECKH
1[€JeCO00pa3HOro MOBEIEHUS B OBITY W TPYAOBOH JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETr0 3/0POBbS U OKPYXKAIOIIEH NPUPOAHOW Cpeibl, OCO3HABAThH
OMACHOCTh BO3JIEUCTBHSI HA >KUBBIE OPraHU3MBbI OINpPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMas cMbici nokazarens [IJIK, moscHsaTh Ha mpumMepax crnocoObl
YMEHBIICHUS] M MPEJOTBPALLEHUS HX BPEAHOTO BO3ACHCTBUS HA OpraHU3M
YEJI0BEKA;

JUIsi 0Oy4YaroIIMUXCS C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 370POBBSI: YMEHHE
OPUMEHSITh 3HAaHHUA 00 OCHOBHBIX JOCTYNHBIX METO/aX MO3HAHUS BELIECTB U
XUMUYECKUX SBJICHUM;

JUISL  CHenbIX U ClHa0OBUIAIIMX OOYyYalolUMXCSi: YMEHHME HCIOJIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHHH: O XUMHUYECKOM COCTaBJISAIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MHpA, POJM XHMHUU B TIO3HAHWUU SBJICHUU
npupoabl, B  (OPMUPOBAHUK MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYSCKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAECT:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYCCKUN DIIEMEHT, aToM, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISPHBIM O0O0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEINIEHb OKUCICHUS, XUMHUYECKasA CBS3b
(KoBaJIeHTHAsI, MOHHAs, METaJUTMYECKas, BOJOPOAHAS ), KpUCTAJIIMUECKas peeéTka,
TANBl ~ XUMHUYECKUX  pEaKIUi, pPaCTBOpP, BJICKTPOJUTBI, HEIICKTPOJMUTHI,
AJICKTPOJIMTHYECKAs] JTUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW peakIih, XHMHYECKOE€ PaBHOBECHE); TCOPUHM M 3aKOHBI (TEOopus
AJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckuid 3akoH JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS U MPEBPAILCHUS SHEPTUU
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BIK XHMUU,
MHUPOBO33PCHUYECKHUE 3HAHMS, JICKAIIME B OCHOBE ITOHHUMAHUWS NPUUYUHHOCTH U
CHCTEMHOCTH XMMHUYECKHX SIBICHUM, (PaKTOJIOTHUUYECKHE CBEICHHS O CBOMCTBaAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCTOJIb30BAaHUM BaXKHEUIIIMX HEOPTaHHUYECKHX
BEIIIECTB B OBITY U MPAKTHYECKOM JACATEIBHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHUM BBISBISTH XapaKTepHbIE NPU3HAKUA TOHSATHUIH,
YCTaHABIMBATh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS IMPHU
ONMCAHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHYECKYIO CHUMBOJUKY IS
cocTaBieHus (OpMyn BEMIECTB W  YpPaBHCHUH  XUMHUYECKHX  pPEaKIuil,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTIIEIBbHBIX
HEOpraHWYEeCKUX BellecTB (yrapHblid ra3, YIJeKHUCIbIM ras3, amMMuak, raméHas
W3BECTb, HETAIIEHAs] U3BECTh, MUTHhEBAS COJIA, MUPUT U APYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COEAUWHEHMSIX PA3IMYHOTO COCTaBa, BHUJ XUMUYECKOMU
CBsI3U (KOBaJICHTHAsl, MIOHHAsI, METaJUTUYECKasi, BOJOPOHAsI) B COCAMHEHUSAX, THII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BEIeCTBa (aTOMHas, MOJICKYJIsIpHas,
MOHHAs, METAJUTMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUM yCTaHAaBIMBAaTh MPUHAJIC)KHOCTh
HEOPraHMYECKUX BEIIECTB MO WX COCTaBY K OMNPEACIIEHHOMY KiacCy/TpyIre
COEIMHEHUN (TPOCTHIE BEIMIECTBA — METAJJIbl U HEMETAIUIbI, OKCHJIbI, OCHOBAHMUS,
KHCTIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOINYECKOTO 3aKkoHa Jl.
N. MenpeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIUY;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh DIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKMX »djieMeHTOB 1-4 mnepuonoB Ilepuoamdeckoid CHCTEMBI
xuMuueckux saemeHToB JI. M. MennaeneeBa, WCIONB3ys IMOHATHS «s-, P-, d-
AJIEKTPOHHbBIE opouTaINY, «QHEPTETUYECKHUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTH MU3MEHEHUS CBOWCTB XMMHUYECKHUX JIEMEHTOB M UX COCIUHEHHI
10 nepuojaaM u rpynnam l[lepuoanueckon cucTeMbl XUMHYECKHUX 3iieMeHToB [[. U.
Menpaeneena;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKHMX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TE€HETUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMHU
BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCU(UIIUPOBATH XUMHYECKHE PEAKIIUU TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolinxX BEIIECTB, TEIIOBOMY
3 dexTy peakiuu, U3MEHEHHIO CTETICHEW OKHCICHMS 3JIEMEHTOB, OOpaTUMOCTH
peaKkIiuu, y4acTHIO KaTaiau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIISITh ypPaBHEHHUS PEAKIUN PazIUYHBIX
THUIIOB, MOJIHBIE U COKPAIllEHHBIE YPAaBHEHUS PEAKIIUA MOHHOTO OOMEHA, YYUThIBas
YCJOBHSI, ITPY KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHLA;



c(hOpPMHPOBAHHOCTh YMEHUH TMPOBOJIUTH PEAKIMH, IOJTBEPKIAIOIIHE
KaueCTBEHHBI COCTaB pPa3UYHBIX HEOPTraHWYECKUX BEIIECTB, pacloO3HaBaTh
OTIBITHBIM ITYTEM WOHBI, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOpaX HEOPTaHUUYECKHUX
BCIIECTB;

c(hOPMHPOBAHHOCTh YMEHHH  pPACKphIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIMA MOCPECTBOM COCTABJIICHHUS AJICKTPOHHOTO OajlaHca
ATUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKIiy OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUESCKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3ekcTBus (mpuHiui Jle [laTense);

c(OpPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHYECKHE IMPOIIECCHI,
JIeKAIUEe B OCHOBE IMPOMBINIJICHHOTO TOJYYCHHsI CEPHOH KHCIIOTBI, aMMHaKa, a
TaKkKe CHOPMUPOBAHHOCTH TPEJACTABICHUN 00 OOIIMX HAyYHBIX NPHUHIIMIIAX H
HKOJIOTHYECKHUX MPOOJIeMaxX XUMHIECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHUH TPOBOIAUTH BBIYHMCICHUS C HCIOJIb30BAHHEM
TOHSITHSI «MaccoBasi JIOJI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWH Ta3oB
IpY XMMUYECKUX PEaKLMsIX, MAcChl BEIIECTBA UM 00bEMA Tra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WU O0BEMY OJIHOTO M3 yYACTBYIOUIMX B PEAKIIHH
BEIIECTB, TEIUIOBOTO 3(dekTa peakim Ha OCHOBE 3aKOHOB COXPAHEHHSI MACCHI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIIO/IaTh TTPaBUIIa MOJIH30BAHUS XUMHUYECKOM
NOCYJIOH W Ja00paTOpHBIM O00OpYJAOBaHHMEM, a TaKXKe IpaBWiIa OOpalieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO JIaOOPAaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
HKCIIEPUMEHT (pa3ioKEeHUE TMEPOKCHAa BOJAOPOJAa B MPUCYTCTBUU KaTaIM3aTOpa,
OTIpEJICTICHNE CpPEelbl PAacCTBOPOB BEHIECTB C IMOMOIIBIO YHUBEPCAIBHOTO
WHUKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIilnu,
peaknuu MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMu Ha cyib(par-, KapOoHAT- U
XJIOPHU/I-aHUOHBI, Ha KATHOH aMMOHHSI, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 I10
temaM «Metamibel» u «HemeTamnb») B COOTBETCTBHHM C TPAaBWIAMH TEXHUKH
0e30macHOCTH TP OOpAIEeHUH C BEMIECTBAMHU M JTAOOPATOPHEIM 000pYAOBAHHUEM,
MPEACTAaBIATh PE3YJNbTaThl XUMHYECKOTO OJKCIIEpUMEHTa B (opMe 3alucH
YpaBHEHUI COOTBETCTBYIONIUX peaknuii U (OpPMYIUPOBATH BHIBOABI Ha OCHOBE
ITUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUUYECKYIO
uHOpPMAINIO, TONYy4aeMyl0 U3 pa3HbIX HWCTOYHHUKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIWu, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHUW  cOONIOJaTh  MpaBujia  DKOJIOTUYECKHU
1enecoo0pa3HOro TMOBEJACHUST B OBITY U TPYAOBOM JESITEIBHOCTH B LEAX
COXPAHEHHUsSI CBOETr0 3J0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JCHUCTBHS HA UBbIE OPraHU3MBbI OMPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazatenss [IJIK, mosicHITP Ha mnpuMepax CrmocoObl YMEHBIIEHUS W
MPEOTBPAILICHUS UX BPEIHOTO BO3/CHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIs 00yYaroIIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSITh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

JUISL CJIETBIX M CIa0OBUIAIMIMX OOYYaIOIIMXCS: YMEHHE UCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaiins nis 3anucu XUMUYECKHUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBOo yacos

HaumeHoBaHue pa3ieioB U TeM uexkTpoHHble (U poBLIE)
Ne i/ Konrpoabubie | IlpakTuyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl

padoThI padoThI

Paspnen 1. Teopernueckue 0OCHOBbI OPraHU4eCcKOM XUMUM

[Ipeamer opraHn4ecKkoi XUMHH. https://academy-

1.1 Teopust cTpoeHUst OpraHUIECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coennHenuit A. M. bytiiepoBa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazmeny 3
Pa3nen 2. YrieBoaopoabl

[MpeaenbubIe YIIeBOI0POIB — hitps:/academy-

2.1 P a P 2 0 0 content.apkpro.ru/lesson/258ddc06-
AIKAHbL ec23-473¢c-b3d7-ed82fcaddd02
HenpenenbHble yrieBo10poabl: https://academy-

2.2 P a POABL: 6 0 1 content.apkpro.ru/lesson/403817 1e-
AITKCHEL, aIKATMCHET, aJIKHHET 4158-4bd1-ae98-18dc1cfh9399

https://academy-

2.3 ApoMaTtudeckue yriaeBoa0PO bl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4

24 Hprpoabie HCTOMHITKR 3 1 0 https://lesson.edu.ru/04/10
yIIEBOJOPOIOB U UX MepepaboTKa

Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:xkanmye oprannyeckue coelMHeHUus
https://academy-
31 Criuprel. Geton 3 0 0 content.apkpro.ru/lesson/5439c18b-



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

Anbnerunbl. KapOOHOBBIE KHCIIOTHI.

https://academy-

3.2 C 7 content.apkpro.ru/lesson/8664b319-
JOKHBIC SGHPpb! Oba3-4945-b076-ch7ae5858h90
https://academy-
3.3 YrineBos 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro mo pazmeny 13
Pasznea 4. A3oTcoaepxaime OpraHudecKue coeMHeHm st
https://academy-
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazgeny 3
Pa3nen 5. BbicokoMoJIeKy IsipHbIe COeTUHEeHUsI
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM udposbie
Ne i/ pasi Konrpoabubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. Teopernueckue 0OCHOBBI XMMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMHYECKUX 3 https://lesson.edu.ru/04/10
anemenToB 1. . MenaeneeBa
1.2 Crpoemme semectsa. Muoroobpasue 4 https://lesson.edu.ru/04/10
BEILECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazgeny 13
Pa3nen 2. Heoprannyeckasi XumMust
2.1 Mertamisl 6 https://lesson.edu.ru/04/10
2.2 Hemeramner 9 1 https://lesson.edu.ru/04/10
2.3 CB3I3b HEOPraHMYECKUX 1 OPraHHICCKHX 2 https://lesson.edu.ru/04/10
BEILIECTB
Utoro no pazueny 17
Paszgen 3. Xumus u :Ku3Hb
3.1 XUMUS U )KU3HD 4 https://lesson.edu.ru/04/10
Wroro no pazgeny 4
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
DJIeKTPOHHbIE
[ara dakruyeckas | HUPpPOBbIE
KoanuecTBo yacon H3yYeHUst aara o0pa3oBaTejibHbIE
Ne T pecypcbl
eMa ypoka
n/n P
B KouTtpous IIpakTuy
c
HbIE ecKue
ero
padoThI padoThI
I[IpeaMeT OpraHuYecKoil https://academy-
1 XUMHH, €€ BOZHUKHOBEHUE 1 0 0 04.09-08.09 content.apkpro.rulesson/adfs
’ ’ ' ' d191-5ele-4e24-ac02-
pa3BUTHE U 3HAYCHHE ofb16fa49f6a
Teopus crpoeHus https://academy-

5 OPraHM4eCKUX COCAMHEHUN A. 1 0 0 11.09-15.09 content.apkpro.ru/lesson/c93
M. BytnepoBa, €€ OCHOBHBIE ' ' 5a58c-ab0e-4¢59-9dcf-
[Ipencrasnenue o
KJaccuukanuu

https://academy-
OPTAHIHCCICR BEMECTD. content.apkpro.ru/lesson/726

3 1 0 0 .09-22. ' '
Homerratypa 16.09-22.09 £e099-e1a9-410f-h8be-
(cuctemarudeckas) u b4cb589aeadl
TPUBHUAJIbHBIE HA3BAHUS
OpPraHHYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHE, nttps://academy-

4 N 1 0 0 25.09-29.09 content.apkpro.ru/lesson/258
FOMOJIOTHHCCKHHI P ddc06-ec23-473c-b3d7-



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/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/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/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

ed82fcaddd02

Meran u 3TaH — npocTeuIre

https://academy-
content.apkpro.ru/lesson/258

> MPEICTaBUTENIN AIKAHOB 02.10-06.10 ddc06-ec23-473c-b3d7-
ed82fcaddd02
https://academy-
AJIKEHBI: COCTaB U CTPOEHHUE, content.apkpro.ru/lesson/403
° cBoiicTBa 09.10-13.10 8171e-4158-4bd1-ae98-
18dc1cfb9399
OTUieH U IPONUIIEH —
7 MIPOCTEMNIINE TPEACTABUTEIN 16.10-20.10 https://lesson.edu.ru/04/10
AJIKEHOB
I[NpakTryeckas padora Ne 1. https://academy-
8 «ITonmyuenue sTuIeHa U 23.10-27.10 content. apkpro.u/lesson/53c
N d2379-2a45-43b1-9f67-
W3Y4EHUE €r0 CBOMCTBY» 7ebcdafo3ce0
Ankaauensl. byraguen-1,3 u
9 merunoyrazmen-1,3. 06.11-10.11 https://lesson.edu.ru/04/10
[TonyueHue CHHTETUYECKOTO
KaydyKa U pe3uHbI
AJIKUHBI: COCTaB U
O0COOCHHOCTH CTPOCHHUS,
10 TOMOJIOTHYECKHH PSII. 13.11-17.11 https://lesson.edu.ru/04/10
AneTtniieH — npocTeimunin
MIpE/ICTaBUTENb ATKUHOB
https://academy-
1 BLI‘II/ICJ'IGHI/IVH 10 YPaBHEHUIO 20.11-24.11 content.apkpro.ru/lesson/7da
XUMHUYECKON peaKkiuu da027-8448-418f-b416-
fbaledd4ab6d
12 ApeHbl: 6€H30J1 U TOTYO. 27.11-01.12 https://academy-



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://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
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://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/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

TOKCMYHOCTH apeHOB

content.apkpro.ru/lesson/d86
d7d00-d5b4-491d-aded-
c3ddal9feef4

T'eneTnueckas cBA3b
YTJIEBOJOPOJIOB,

13 04.12-08.12 https://lesson.edu.ru/04/10
MIPUHAJYISKANUX K PA3THIHBIM
KJlaccam
[IpupoHbIE HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII
14 ra3 v MOomyTHbIE He(TIHBIC 11.12-15.12 https://lesson.edu.ru/04/10
ra3bl, HEPTh ¥ MPOIYKTHI €&
nepepaboTKu
[IpupoiHbIE UCTOYHUKHT
YIJIEBOJOPOJIOB: MPUPOTHBII
15 ra3 v NMOMyTHbIE He(DTIHBIC 18.2-22.12 https://lesson.edu.ru/04/10
ra3bl, HeTh ¥ MPOIYKTHI €&
nepepaboTKu
16 KontponsHas padora 1o 25.12-29.12 https://lesson.edu.ru/04/10
pazzeny «YTaeBoA0pOIbD»
[IpenenbHbIE OAHOATOMHEIE https://acadenmy-
17 CIIUPTHI: METAHOJ U TAHOJL. 09.01-12.01 content.apkpro.ru/lesson/543
9c18b-7440-4b6f-bf84-
Bonoponwnas ceszp c04fad71694f
https://academy-
18 MHOroaTroMHbI€ CIIUPTHI: 15.01-19.01 content.apkpro.ru/lesson/649
STUJICHTJIMKOJIb U TIIMLEPUH 883b8-7c5f-4f16-896e-
10a2278b08f1
@DEeHOJI: CTPOCHUE MOJIEKYJIBI, https://academy-
19 ¢bu3nuecKue U XMMUYECKUE 22.01-26.01 content.apkpro.ru/lesson/866

CBOfICTBEl, MIPUMCHCHUC

4b319-0ba3-4945-b076-



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
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/5439c18b-7440-4b6f-bf84-c04fa471694f
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/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

ch7ae5858b90

Anpaeruapl: GopMalbIeTUHA U

https://academy-
content.apkpro.ru/lesson/b4fe

2 .01-02.
0 areraiabIerun. AleToH 29.01-02.02 2a04-3438-4b57-a3ec-
ba0f9fe63c0d

o https://academy-

JTHOOCHOBHBIE TIPE/ICITbHBIC
21 KapOOHOBBIE KUCIIOTHL: 05.02-09.02 content.apkpro.ru/lesson/983

P ' Sehde 40408-386d-444a-8de3-

MypaBbHHAS U YKCYCHAasI 2efbasb9scdb

[TpakTudeckas padorta Ne 2.

22 «CBoticTBa pacTBOpa 12.02-16.02 https://lesson.edu.ru/04/10
YKCYCHOM KHCJIOTBD»

CreaprHOBas ¥ OJICMHOBAs

23 KHCJIOTBI, KaK MPEJICTAaBUTEIIN 19.02-22.02 https://lesson.edu.ru/04/10
BBICIITUX KapOOHOBBIX KUCIIOT
Mpi11a KaK COJIM BBICIINX httpts://tacaiemv- i -

content.apkpro.ru/lesson/71a

24 Kap60HOBLI>i KHCJIOT, UX 26.02-01.03 43F2-2004-4945-a0eh-
MOIOIIEE NEUCTBUE 1659cd5F4dof
CnoxxHbIe 3(1)I/IpI>I KakK https://academv_

o5 MIPOM3BOIHBIE KAPOOHOBBIX 04.03-07.03 content.apkpro.ru/lesson/71a
KUCIOT. 'UIpOIn3 CI0KHBIX c43f2-a0d4-4945-a0eb-
3HpoB 1e59cd5f4dof
YKHPEL: THAPOITHS, https://academy-

26 N N ——— 11.03-15.03 content.apkpro.ru/lesson/709

PHMCHEIHE, DHOJOTIHCC D ce43a-deb6-4281-963b-
POJIb HHPOB 01d2e212d4d0
YrineBoasl: COCTaB,
27 knaccudukanus. Baxueiimme 18.03-22.03 https://lesson.edu.ru/04/10

NpEACTAaBUTCIIN: TJIFOKO34,



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/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://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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/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://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10

¢bpykTO3a, caxapo3a

Kpaxman u nemronosa kak

28 1 01.04-05.04 https://lesson.edu.ru/04/10
MIPUPO/THBIE TIOTHUMEPHI
KontponsHas padota o https://academy-
pazneny content.apkpro.ru/lesson/0c6
29 1 08.04-12.04
«Kucnopoaconepxaiue 08a59-4c69-4481-839¢-
OPraHMYECKHE COETUHEHUSD 9205f201b73e
https://academy-
. content.apkpro.ru/lesson/c2f2
30 AMUHBI: METHIIAMUH U aHUJINH 1 15.04-19.04 £307-430/1-4873-aC0-
78eca6009628
AMUHOKHCIIOTHI KaK
https://academy-
amdoTepHbIC OpraHUYECKHE
31 S —— 1 92 04-26.04 content.apkpro.ru/lesson/c2f2
) g : eD. f3d7-43d1-4873-ace0-
HOJOTHYECKOE 3HAUECHHE. 78eca6009628
IlenTnabl
benku kak nmpupoaHbie
32 BBICOKOMOJICKYJISIPHBIC 1 06.05-10.05 https://lesson.edu.ru/04/10
COE€IUHEHUS
OCHOBHBIE TIOHATHSA XUMHAHU
33 BBICOKOMOJIEKYJISPHBIX 1 13.05-17.05 https://lesson.edu.ru/04/10
COEIUHEHUN
OCHOBHEBIE METOIBI CHHTE3A
34 BLICOKOMOJ'IVCKYJ'I}IpHHX 1 20.05-24.05
coenunenuii. [TmacTMaccsl,
Kay4yKHd, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

XUMHYECKHUI dIIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHas KOH(Urypaiys aToMOB
[Tepuonnueckuii 3akoH u [lepnoanyeckas
cHCcTeEMa XUMHYECKHX deMeHToB /. Y.

2 A . 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHUEN CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U X
COEIMHEHMH 10 TPYIIIaM U IIePHOIaM.

3 24 p 1 0 0 https://lesson.edu.ru/04/10
3HayYeHue MEPUOIUYECKOTO 3aKOHA 1
CHUCTEMBI XUMHUYECKUX d1eMeHToB JI.11.
MenneneeBa B pa3BUTHU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKas CBS3b,

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBsI3U. BoopoiHas CBs3b
BaneHnTHOCTh. DJIEKTPOOTPUIIATEILHOCTb.
CreneHn okucieHus. BemecTBa

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

6 HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas [0 BelllecTBa B pacTBOpC
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Knaccugukanus 1 HOMeHKIIaTypa
HCOPraHNM4CCKUX COGI[PIHCHI/Iﬁ.
I'eneTnyeckas cBSI3b HCOPraHN4YCCKUX
BEIIIECTB, Pa3JIMYHbIX KJIACCOB

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

Knaccugukanus XMMHUYECKHX PEaKIfii B
HEOPraHMYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXpaHEHUSI MacChl
BEILIECTB; 3aKOH COXPAaHEHUs U
MIPEBPALICHUS YJHEPTUHU TIPA XUMUYECKUX
peakumsx

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

Cxkopocts peakiiun. OOpaTUMbIE
peakuun. XMMHUYECKOE paBHOBECHE

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

10

[IpakTrueckas padota Ne 1. «Bnusiaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

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

11

DIEKTPOIUTHYECKAS TUCCOIHALINS.
[Tonsatue o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu HOHHOTO OOMEHa.
I'uaponus opranuveckux u
HEOPraHUYECKUX BEIIECTB

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

12

OKHCAUTENBEHO-BOCCTAHOBUTEIILHBIC
peakiuu. [lonatue o0 anekTponuse
pacIuiaBoB U pacCTBOPOB COJIEH

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

13

KonTtponpHas pabota o pasaeny
«TeopeTnyecknue OCHOBBI XUMHM»

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

14

Metamisl, UX HOJI0KECHUE B
[Iepronnueckoi cucreMe XUMHYECKUX
anemenToB /. 1. MenneneeBa u
0COOCHHOCTH CTPOEHHUs aTOMOB. Ob1THEe

https://lesson.edu.ru/04/10
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¢u3nvecKkrue CBOWCTBA METAIIJIOB

15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PSAI HAIPSKEHUN METAJIOB

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

16

XHUMHYECKHE CBOMCTBA BaXKHENUIITNX
METaJUIOB (HATPUH, KaJTUi, KaJIbLIUH,
MarHui, aJIOMUHHAN) U X COCTUHEHHI

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

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U MX
COEIMHEHUN

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

18

XuMHudecKkre CBOMCTBA IIMHKA, JKelie3a 1
UX COeTUHEHUH

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

19

[IpakTnueckas padota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 33/1a4 [10 TeEME
«Mertamis»"

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

20

HemeTtamnel, X MOJI0KEHHE B
[Teproanueckoi cuctreMe XUMHYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

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

21

®u3MYECKUEe CBOMCTBA HEMETAIJIOB.
ANnoTponus HEeMeTauIoB (Ha puMepe
KHCcIopoa, cepsbl, pochopa u yriaeposaa)

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

22

XHWMHYECKUE CBONCTBA TaJIOTCHOB, CEPbI
U UX COEOUHEHUN

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

23

XuMHUECKue CBOMCTBa a30Ta, pocodpa u
HUX COeOUHEHUU

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

24

XHUMHUYECKUE CBOMCTBA YIIIEPOJa,
KPEMHHUS U UX COCAVHEHUMN

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

25

[IprmeHeHne BaXKHENUIINX HEMETAIIOB U
UX COETMHEHNN

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

O0001IeHNEe U CHCTEMAaTH3aLKs 3HAHU I
no teme «Hemeranaely. Berancienns no
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHE PACUETHI

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

27

[Ipaktuyeckas padora Ne 3. «Pemenne
HKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemetanmnsi"»

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

28

KonTtponsHas pabora no temam
«Metamiel» 1 «HeMeTaisDy

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

29

Heopranunueckue u opranudeckue
kucnoTsl. Heoprannueckue u
OpraHMYeCcKrUe OCHOBAHUS

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

30

AmboTepHbIe HEOpraHU4eCKHUEe U
OpraHUYECKUEe COCTUHEHUS.
I'enetrnueckas cBsI3b HEOPraHUUECKUX U
OpraHUYECKUX BEIECTB

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

31

Ponp xuMuu B o0ecrieueHun
3KOJIOTUYECKOM, SJHEPreTUYEeCKON 1
MUIIEBON O€30TIaCHOCTH, PA3BUTHH
MEIULIMHBI

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

32

[IpencraBnenus 06 00X HAYIHBIX
MPHUHIIMTIAX TPOMBIIILICHHOTO MOJTyYCHUS
BaYKHEHUIIINX BEIIECTB

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

33

Yenosek B MUPC BCUIECCTB U MATCpHUAJIIOB

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

34

Xumus u 3A0POBBEC UCIIOBCKA

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

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» Xumus / T'abpuensa O.C., Octpoymos WU.I'., Cnanko C.A., AKITHOHEPHOE

obmectBo «M3narensctBO «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Xumus (0a30BbIN YypOoBeHb). Peanuzarius o6pa3oBaHus: METOIMYECKOE TTOCOOHE
st yaurens / Kasepuna A. A., [luuyruna ['.B.; nox pexn. B. [luuyrunoii. M. :

OI'BHY «MuctutyT crpateruu pa3sutusi oopazosanus PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

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