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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1mo XxuMuu Ha ypOBHE CpeHEro o0IIero oopasoBaHus pazpadoTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B
Poccuiickoii denepanuny, TpeOoOBaHUN K pe3yibTaTaM OCBOCHHS (eaepanbHO
oOpazoBarenbHON TporpamMmbl  cpeaHero ooémero ooOpazoBanus (DOII COO),
npenacTaBiieHHbIX B DenepasibHOM TOCY/IapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTE
COO, c¢ yuérom KoHuenuuu mnpenomaBaHusi ydyeOHOro npeaMera «XuMus» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepanuu, peaau3yomux OCHOBHbBIE
oOpa3oBarenbHble MPOrpPaMMbl, U OCHOBHBIX NOJIOKEHUH «CTpaTerun pa3BUTHUS
Bocriutanus B Poccuiickort deneparuu Ha nepuoa g0 2025 roma» (Pacnopsiokenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0I0B K pa3pabOTKe MPOTrpaMMbl [0 XUMHUH, K OTIPEICTICHUIO O0IIeH
CTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHsI OOyUaIOLUXCs CPEACTBAMH Y4EOHOTO
npeamera «Xumus» s 10-11 kimaccoB Ha 0a30BOM  YpOBHE COCTaBHIIU
koHuenrtyanbHble mnonoxeHuss GPI'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, pE3yJbTaTOB OOy4YeHUS] M TpPeOOBaHMM K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHue, HOTYy4YaeMOE BBIITYCKHUKaMHU 00111€00pa30BaTeNIbHOM
OpraHu3alliy, SIBJIETCA HEOTHEMIIEMOW YacThl0 UX 00pa3oBaHHOCTH. OHO CIIyKUT
3aBEPILAIOIIMM 3TallOM peaii3alid Ha COOTBETCTBYIOIEM €My 0a30BOM YypOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIIUX LIEIOCTHON CHUCTEME XMMHUYECKOr0 00pa30BaHUI.
OTH 1LEHHOCTH KacalTcsd TIO3HaHMSI 3aKOHOB  MpUPOAbL, (POpPMHUpPOBAHUS
MHUpPOBO33pEHUs W OO0IIel KyJIbTypbl UEJIOBEKa, a TaKXKe SKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHUS! K CBOEMY 3J0pPOBbIO M MPUPOJIHOMN cpene. Peanuzyercs
XUMHUYECKOe 00pa3oBaHue 00yUaroUIMXcsa Ha YPOBHE CPEAHEro 00111ero oopa3oBaHus
CpeICTBaMHU y4YeOHOro mnpenMera «XUMHs», COIEpKaHHE U MOCTPOCHHUE KOTOPOTO
omnpeneneHsl B MPOrpaMMe MO XMMHUU C YYETOM CHEUU(PUKA HAYKW XUMHH, €€
3HAYEHHUS B MO3HAHWUU MPUPOJBI U B MATEPUAIBHOM XU3HHM OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IIeJied U MPUHIUIIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK HUIpaeT 0coOyl pojib B
COBPEMEHHOM LIMBWIIM3AIMH, B CO3JaHUU HOBOM 0a3bl MaTepualibHON KyJIbTypbl. OHa
BHOCUT CBOH BKJIaJ B (POPMHpPOBAHUE pPAIMOHAJIBHOIO HAYYHOIO MBILIUICHUS, B
CO3/IaHHE IIEJIOCTHOTO MPEJCTaBICHHUS 00 OKpYXKAloUleM MHpE Kak O €IUHCTBE
NPUPOALl U YEJOBEKa, KOTOopoe (opmMupyercs B XUMHH Ha OCHOBE NMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXKAIOIIErO0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHo B3auMOAEHMCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMHs CTaja
HEOTHEMJIEMON YacThI0O MUPOBON KYyJIbTYpbl, HEOOXOIUMBIM YCIIOBUEM YCIEIIHOTO
Tpyda M JKUM3HHM Kaxzaoro wieHa oOmiectBa. CoBpeMeHHas XHMMHUS KaK Hayka
co3ugaTenbHas, Kak Hayka BBICOKMX TEXHOJOTMH HampaBlieHa Ha peIIeHUe
r00anpHBIX MPOOJEM YCTOMYMBOTO pa3BUTHUS 4YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUUECKO, MUIIEBO, YKOJIIOTUIECKOI 0€30MaCHOCTH M OXPaHbI 3710POBBSI.

B cootBercTBUMM C OOMMMH LEISIMH M HPUHIMIIAMUA CpEIHEro OOIIero
oOpa3zoBanus coaepkanue mnpeamera «Xumus» (10-11 kmacebl, 6a30BBI YpOBEHB
M3YYEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOyuaromuxcsi, He0OX0UMYIO UM sl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIIELTHOTO BKJIFOYEHHUS B KHU3Hb COLIMYyMa, IPOJIOJKEHHS 00pa30BaHus B Pa3IMUHBIX
00JacTAX, HE CBI3aHHBIX HETIOCPECTBEHHO C XUMUEH.

CocTraBisOmMMHA ~ TIpeAMETa «XUMHSD»  SBISAIOTCS  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOwmwas MU HeOpraHudeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpP’KaHUsl KOTOPBIX SIBJISIFOTCSI OCHOBBI 0Aa30BOM HayKu: cUCTeMa
3HAHUW MO HEOPraHMYECKOW XMMUM (C BKIIIOUCHUEM 3HAHUM U3 OOIIEH XUMUHU) U
OpraHn4YecKOr XuMHuH. POPMHUPOBAHUE [TAHHOW CHUCTEMBI 3HAHUN MNP H3YYEHUU
npeaMera 00ecreurnBaeT BO3MOXKHOCTh PACCMOTPEHUS BCET0 MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa conepxaHusi KypcoB — «Opranudeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» c(OpMHpOBaHAa B MporpaMMe IO XHMHH HAa OCHOBE
CUCTEMHOT0 IOAX0/1a K U3yYEHHI0 y4ueOHOro MaTepuasa u 00yciaoBiIeHa HCTOPUIECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUM Ha ONPEAENIEHHBIX TEOPETUUECKUX YPOBHX. Tak,
B KypC€ OPraHMYECKOM XMMUH BEILIECTBA pACCMATPUBAIOTCS HA YPOBHE KIACCUYECKOU
TEOPUU CTPOEHHUSI OPTaHUUECKUX COCIMHEHHM, & TAKXKE Ha YPOBHE CTEPEOXUMUYECKUX
U 3JIEKTPOHHBIX MpPEACTaBICHUN O cTpoeHuH BeulecTB. CBelneHus 00 M3ydyaeMbIX B
Kypce BelleCTBaXx [JalOTCA B PA3BUTUM — OT YIVIEBOAOPOAOB IO CJIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COEIMHEHMI. B Kypce OpraHMueckol XMMHM TOJIy4aroT
pa3Butue CHOPMUPOBAHHBIE Ha YPOBHE OCHOBHOrO 00IIero o0pa3zoBaHUs
NepBOHAYAJIbHBIE TPEJCTABICHUA O XUMHUYECKOM CBS3HM, KJIaCCHU(PHUKAIIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOU
peaKkuuu.

[log HOBBIM yrJiOM 3peHUss B THpenMere «Xumus» 0a30BOro ypOBHS
paccMaTpuBaeTCsi M3y4YEHHBI Ha YPOBHE OCHOBHOIO oOmIero o0pa3oBaHuUs
TEOPETUUECKHUI MaTepual 1 (PaKTOJIOrMUECKHUEe CBEACHHS O BEIIECTBAX U XUMUYECKOU
peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas MU HEOpPraHuyeckas XUMUs»
0Oy4aroIuMcs IPe0CTaBISAETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE TIEPUOAUYECKOTO
3aKOHa C OOIIETEeOPETHUECKUX M METOJOJOTHYECKUX IMO3UIUH, TIy0XKe IMOHAThH



UCTOpHYECKOEe W3MeHeHHne QYHKIHWA JTOTO 3aKoHa — OT o0oOmaromei 10
OOBSICHSIIOIICH Y IPOTHOZUPYIOIIEH.

Enunas cuctema 3HaHUM O BaKHEWIIMX BEIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBax W MPUMEHEHHM, a TaKXKE€ O XMMUYECKHX PEAKIMSIX, MX CYUIHOCTH U
3aKOHOMEPHOCTSIX TIPOTEKaHMs JomoaHsAeTcs B Kypcax 10 u 11 kimaccoB snemeHTaMu
collepKaHusl, MMEIONUMHU KYJIbTYPOJIOTHUYECKUN ¥ TPUKIATHON XapakTep. OTH
3HaHMUS CIMOCOOCTBYIOT TMOHMMAHHWIO B3aWMOCBSI3M XUMUU C JAPYTMMH HayKaMU,
packphIBaloT €€ pojib B MO3HABATEIBLHOM M MPAKTUYECKON JEATEIHHOCTH YeTIOBEKa,
CIIOCOOCTBYIOT BOCTIMTAHUIO YBXKEHHMSI K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U
MPAKTUYECKUX TPWIOKEHUH XUMHH, TTOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS B
OOIIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TMpo0JjemMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKA OCMBICIUBATh HH()OPMAITUIO U MPUMEHSTH €€ I TOTMOJTHEHUS 3HAHUM,
pEIICHUS WHTEIUICKTYaJbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEI0BATEILCKUX 3a1ad. B
[[EJIOM COJiepKaHue y4eOHOro mpenMera «XUMHS» JaHHOTO YPOBHS H3Y4YEHUS
OPUEHTHUPOBAHO Ha (POPMHUPOBAHKE Y 00YHAIOLTUXCSI MUPOBO33PEHYECKON OCHOBBI JIJIs
nmoHUMaHus  (GUIoCOMCKUX  WAEH, TaKMX KakK: MaTepualbHOE  CIUHCTBO
HEOPTaHWYECKOTO M OPTaHMYECKOT0 MHpPa, O0YCIIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOCHHUEM, [T03HABAEMOCTH MIPUPOIHBIX SIBJICHUH ITyTEM dKCIIEPUMEHTA U
pEelIeHUs] TPOTUBOPEYMM  MEXJIy HOBBIMH  (GakTaMHM HW  TEOPETUYECKUMU
MPEANMOCHUIKAMHU, OCO3HAHKME POJIM XUMHUHU B PEIICHUU DKOJIOTHYCCKUX MPOOJIeM, a
TaKXe TpoOJIeM COEpe)EHUsST dHEPTETHUCCKUX PECYPCOB, CBHIPhS, CO3MIaHUS HOBBIX
TEXHOJIOTMHA U MaTEpUAJIOB.

B nnane perenus 3aa4 BOCIUTAHUS, Pa3BUTHUS U COITUATU3AIMN 00 yYarOIINXCS
MPUHATHIE TPOTPAMMON IO XHMHH TIOAXOIBI K OIPEACIICHUIO COJICpPKaHUS |
MOCTPOEHUS MpeaMeTa MPEAYCMAaTPUBAIOT (DOPMUPOBAHKE YHUBEPCATBHBIX YUSOHBIX
JEUCTBUN, WMMEIIIMX 0a30BO€ 3HAUCHUE [JIS PA3JIMYHBIX BUJIOB JCSTEIHLHOCTHU:
perieHus npo0eM, MOucKa, aHaimuza u 00padoTku nHGOPMAIIMKA, HEOOXOIUMBIX JJIs
MPUOOPETEHUST OMbITa MPAKTHYECKOW W  HMCCIEIOBATEIBCKON  JCATEIHHOCTH,
3aHMMAIOIIEH BaKHOE MECTO B MIO3HAHWH XUMHUM.

B mpaktuke mnpenomaBaHus XHMHM KakK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, TaK U Ha YPOBHE CPEIHEro OOIIEro 0oO0pa3oBaHUs, MPU OMpPEICICHUN
CoJlepKaTeIbHONM XapaKTEPUCTUKH IeJied W3Y4YCHHUs TpeaMeTa HallpaBiICHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TpH3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKW Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESTETPHOCTH YEeJOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. C
METOAUYECKOM TOYKHA 3PEHUS TAKOM IMOAXOJ K OIPEACIICHUIO UEJIEH H3Yy4YEeHUS
MIpeAMETA SIBJISICTCS BITOJTHE ONPaBIaHHBIM.



CorylacHO MaHHOW TOYKE 3pPEHMsI TJIABHBIMH LEISIMHU HW3YYCHUS IIpPEeaIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SBIISAIOTCSA:

e (dopMuUpOBaHWE CHUCTEMbl XHMHYECKMX 3HAHMA KaK  BaKHEUIIEH
COCTAaBIIIOLIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOWU
JeKaT KIIIOYEBbIE TOHSTHS, (yHIaMEHTAJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W IOHUMAHUE CYIIHOCTU JIOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKkTepa, 03HAKOMJICHHE C UCTOPHEH hxX
Pa3BUTHS U CTAHOBJICHUS,

e (dopMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX IMO3HAHMS
BEIIECTB M XUMUYECKUX PEAKIIMi, HEOOXOAUMBIX JIJIsl MPUOOPETEHUS] YMEHUN
OPHEHTHUPOBATLCS B MUPE BEIICCTB U XMMHUYCCKUX SBJICHUH, UMEIOIIUX MECTO
B IIPUPOJE, B IPAKTUYECKON U TOBCEIHEBHOM )KU3HH;

e Ppa3BUTHE YMEHHUI M CIIOCOOOB JAESITEIbHOCTH, CBA3AHHBIX C HAOJIIOJIEHUEM U
OOBSICHEHMEM  XHMHUYECKOTO  HKCIEPUMEHTa, COOJIOJCHHUEM  IPaBUI
0e301acHOro o0panieHus ¢ BEIeCTBAMH.

Hapsiny ¢ »TuM, coiepikaTelbHas XapaKTepUCTHKA LeJed W 3a7ad U3ydCHHS
mpeaMeTa B MporpaMMe Mo XUMUU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU C
HOBBIMU TNPUOPUTETAMH B CHCTEME cpeAHero ooOumiero ooOpazoBanus. CeromHs B
MpernofgaBaHUK XUMHUU B OOJIBIIECH CTETIEHU OTAAETCS MPEANOYTEeHUE MPAKTHUYECKON
KOMITOHEHTE CoJiepKaHusl OOyUICHHS, OPUCHTUPOBAHHON Ha MTOATOTOBKY BBIITYCKHHUKA
001eo0pa3oBaTeIbHOM  OpraHu3alliy, BIIAJCIONICTO HE HAO0OpOM 3HAHUM, a
(YHKIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSMH aKTHBHOTO
MOJTYYCHUS 3HAHUH 1 MPUMEHCHHSI UX B pEeaTbHOM )KU3HU JJIS PEIICHUS MPAKTHIECKUX
3azay.

B cBs13u ¢ 9TUM TIpU U3y4YeHUU TIpeIMeTa «XUMUsS» JTOMUHUPYIOIIEEe 3HAUCHHE
MPUOOPETAIOT TAKUE LIETU U 3a]]a41, KaK:

amanrtanus OoOydYarIuXcsl K YCJIOBUSM TUHAMHYHO PAa3BUBAIOIIETOCS MHUPA,
dbopMUpOBaHHE  WHTEIJICKTyadbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSTEILHOMY NPHHATHIO TPAMOTHBIX
pPEIICHN B KOHKPETHBIX JKU3HCHHBIX CUTYAIlUSX, CBSI3aHHBIX C BEIIECTBAMH M HX
npuMeHeHrneM; (OPMHUPOBAHHE y OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETCHIIN), WMEIOIUX YHUBEPCAIbHOE 3HAUEHUE JJs Pa3IuYHbIX BHIIOB
JESTEeILHOCTH: pelIeHusl mpoOseM, MOoucKa, aHaim3a U o0paboTku WHQpOpPMAIINU,
HEOOXOAMMBIX JIJIsi IPUOOPETCHUSI OMBITA JEATEILHOCTH, KOTOpAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWU XUMHH, a TakKe ISl OIECHKH C TMO3WIUN HSKOJIOTHUYECKON
0€30MMacHOCTH XapaKTepa BIMSHHS BEUIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M
4esl0BeKa U MPUPOJIHYIO CpEay;



pa3BUTHE T[I03HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYaJbHBIX M TBOPUECKUX
CHOCOOHOCTEN 00YyYarOMIMXCsA: CIIOCOOHOCTH CaMOCTOSITENIbBHO MPHOOpeTaTh HOBBIE
3HAaHUA MO0 XUMUU B COOTBETCTBUM C JKU3HEHHBIMH NOTPEOHOCTSIMU, MCIOJIbB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOIMM JJI MOMCKAa M aHalIM3a y4eOHOW M
HAYYHO-TIOMYJISIPHON HMH(OpPMAIMK XHUMHUYECKOTO COepX aHus; (OpMHUpOBaHUE U
pazBuTHe 'y OOydyaroluxcs acCOLMATHBHOIO M JIOTUYECKOIO  MBIIICHHUS,
HaOJII0JaTEIBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI,
B YAaCTHOCTH, NpPU IJIAHUPOBAHUU U TPOBEACHUH XUMUYECKOTO IKCIEPHUMEHTA;
BOCIIUTaHHUE Y OOydJaromuxcsl yOekIEHHOCTH B TYMaHUCTUYECKON HampaBlIeHHOCTH
XUMHH, €€ Ba)XHOM pOJIM B pELICHUH TIJIOOAJIBHBIX MpOOJIEM pPALMOHAIBHOTO
IPUPOJIONIOIB30BAHUS, MOMOJIHEHHUS JHEPreTUYECKUX PECYpPCOB U COXpPaHEHUS
MPUPOTHOTO PABHOBECHS, OCO3HAHHUA HEOOXOJUMOCTH OEpEeKHOTO OTHOIIEHHUS K
NpPUPOJIE U CBOEMY 3J0POBBIO, a TaKXKE MPHOOPETEHHUS OMbITAa HCIOJIb30BAHUSA
MOJIyYEHHBIX 3HAHUH JJIs1 IPUHATUS TPAMOTHBIX PELLIEHUI B CUTyallUsIX, CBA3aHHBIX C
XUMHUYECKUMU SIBJICHUSIMH.

B yueObHOM miane cpeaHero oOmero 0opa3oBaHus IpeaMeT « XUMHs» 0a30BOr0O
YPOBHS BXOJUT B COCTaB MpeAMETHOM 001acTu «EcTecTBeHHO-HAaYYHbIE IPEAMETHI.

OO11ee yuCiIoO 4acoB, OTBEAEHHBIX ISl U3yUYEHUs XUMUU, HA Oa30BOM YpOBHE
cpeaHero ooiiero oopasoBanus, cocrapisgeT 68 gaco: B 10 kiracce — 34 gaca (1 gyac B
Henento), B 11 knmacce — 34 yaca (1 gac B Hefento).

COILEPKXAHUE OBYUYEHUA

10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKO XUMUM

[IpenMeT opraHM4YecKOM XMMHUM: €€ BO3ZHUKHOBEHHE, PA3BUTHUE W 3HAUYCHUE B
MOJYyYEHUH HOBBIX BEIIECTB W MarepuanaoB. Teopusi CTPOCHUS OPraHUYECKUX
coenunennii A. M. bytnepoBa, e€ ocHoBHbIE TosIOkeHUSI. CTPYKTypHBIE (POPMYIIBI
OPTraHUYECKUX BelEeCTB. I omonorus, nzomepus. XuMHUECKask CBSA3b B OPTaHUYECKUX
COEIMHEHUAX — OJUHAPHBIC U KPATHBIC CBA3U.

IIpencraBienne o knaccuukKanuu OpraHUYecKux BemiecTB. HoMeHknaTypa
OpPraHUYECKUX COEAUHEHUM (CUCTeMaThueckas) ¢ TpUBUAIbHbICE Ha3BaHUs
BOXHEUILINX MPEJACTABUTEIICH KJIACCOB OPTaHUYECKUX BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJbl M3YYEHHsS BEUIECTB M WX MPEBpAILCHUMN:
O3HAaKOMJIEHUE C 00pa3llaMu OPraHMYECKUX BELIECTB U MaTepuajlaMu Ha UX OCHOBE,
MOJCIIUPOBAHUE MOJICKYJI OPraHUYECKUX BEIIECTB, HAOJIOJEHUE W OIMCAaHUC



JEMOHCTPALMOHHBIX ONBITOB MO NPEBPAILICHUI0 OPraHUYEeCKUX BEUIECTB MpHU
HarpeBaHuM (MiaBjieHue, OOyIrJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHMH psa. MeraH W dTaH —
OpOCTENIINE MPEJCTAaBUTENN AJIKAaHOB: (PU3MYECKHME M XHWMHUYECKHE CBOMICTBa
(peakuuu 3aMelIeHUuss W TOPEHUs), HAXOXKIECHHWE B TMPUPOAE, MOJyYEHUE U
IIPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUN psl. OTWIEH U NPONWIECH —
MpoCTEeiIe TMPEACTAaBUTEIN QJIKCHOB: (PU3WYECKHE U XHMHUYECKHE CBOWCTBA
(peakuuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATALlMM, OKHUCIECHHS U
MOJIMMEPU3ALIH ), TOJTyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyramuen-1,3 u metwnOyranuen-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuuss nojgumepusauuu). I[loydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psAsl. ALIETHIIEH —
MPOCTEUILINI NPEICTABUTEIb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakUuMy TUAPUPOBAHUS, TAIIOTCHUPOBAaHUSA, TUApPATALAHA, TOPEHUs),
IIOJIyYEHUE U IPUMEHECHHUE.

Apenbl. beH3on: cocTtaB, cTpoeHHE, (PU3NYECKHE U XUMHUYECKHME CBOWCTBA
(peakuuu rajsoreHUpoBaHUsT U HUTPOBAHHUS), MOJIYYEHHE U MPUMEHEHUue. 10ayon:
cocmas, cmpoenue, usuieckue u Xumuieckue ceocmsea (peakyuu 2ai02eHupOBaHUs]
U HUMPOBAHUS), noydenue u npumereHue. TOKCUIYHOCTh apEHOB.

['eneTnueckast CBs3b MEXIY YIVIEBOJOPOAAMH, MPUHAUICKAIIMMUA K Pa3TuYHBIM
KJIaccam.

[IpupoaHble MCTOYHUKM YrieBOAOpoAoB. [IpuponaHbli Ta3 W IOMYTHBIE
Hedraupie raszel. Hedpth m e€ mpoucxoxaeHue. CrocoObl mepepaboTKu HEPTH:
MEPEroHKa, KPEKUHT (TePMUYECKUN, KaTaIUTUYECKHil), mnupoiu3. IIpoayKTsl
nepepaboOTKu HEPTH, UX NMPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadoTKH.

OKCHEepUMEHTAIBHBIE METOABl HW3YYEHHUs BEIIECTB M MX IPEBpPALICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH IJIaCTMACC, KAy4yKOB M pe3uHbI, KoJulekuuu «HepTe» u
«YTonb», MOJIETUPOBAHUE MOJEKYI YIJIEBOJOPOAOB M TaJOr€HONPOU3BOIHBIX,
MPOBEJCHNE OPAKTHUYECKON paboThl: MOTyYEHHE STUJICHA M U3YYEHHE €ro CBOWCTB.

Pacuérnble 3anaum.

Boluucinenuss mo ypaBHEHUIO XMMHYECKOW peakuumu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM NPOAYKTa PEAKIUMU I10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).



Kuciiopoacoaep:xamue opranu4yeckue coeJUHEHUA

[IpenenbHbIE OJHOATOMHBIE CIIUPTHI. METaHOJ U 3TaHOJ: CTpOEHUE, PU3nyeckue
Y XMMHUYECKHE CBOMCTBA (PEaklUUH C aKTHBHBIMH METaJUIAMH, IaJOr€HOBOJAOPOIaMH,
ropeHue), NpuMeHeHne. BogopoaHbie CBA3M MEX 1y MOJIEKYyJaMu criupToB. [leficTBue
METaHOJIa U ATAHOJIAa Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHL. DTUIICHTIIUKOIb U TIIUIEPUH: CTpPOCHHE, (pU3ndecKkue
Y XUMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IEIOYHBIMU METANIAMH, KAUECTBEHHAS
peakius Ha MHOTOaTOMHBIE ciupThl). JlelicTBue Ha opranu3M vesoBeka. [ [pumenenne
[JIMIEPUHA U STUJICHTIIUKOIIS.

@deHoJI:  CTPOCHHUE MOJEKYNbl, (U3MUECKME ¢ XUMHUYECKHE CBOWCTBA.
Tokcuunocts Penosna. [Ipumenenue penona.

Anpaerunpl u kemonwvl. Dopmanbaeruy], aeTaabIerul: CTpoeHue, Pu3nyeckue
U XUMHYECKHE CBOMCTBA (pEakUWU OKUCICHHS U BOCCTAHOBJICHUS, KaUECTBEHHbIC
peaklyn), MOJIy4eHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KUCIOTH. MypaBbrHAsg U yKCyCHas
KHCJIOTBL: CTpOEHHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME IS
KJ1acca KUCJIOT, peakius 3TepupuKalum), nojiyueHue u npumeHenue. CreapuHoBas U
OJICMHOBAs KUCIOTHI KaK MPEJICTaBUTENIN BBICIIUX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JEHCTBUE.

CrnoxxHble 3QUpbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['uaponus xxupos. [Ipumenenue sxupoB. buosorndeckas posb KUPOB.

VYrieBobl: cocTaB, KiacCcupUKAIUS YIJIEBOIOB (MOHO-, TU- U TIOJIUCAXAPUIbI).
['moko3a — mpocTeiiuii MOHOCaxapuJ: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI,
(dbu3Myeckue U XMMHUYECKHE CBOMCTBA (B3aumojeiicTtBue ¢ ruapokcuaom meau(Il),
OKHCJIEHHE aMMHa4yHBbIM pacTBOpoM okcuaa cepedpa(l), BocctanoBieHue, OpoxeHue
TJII0KO3bI), HAX0XACHHE B IPUPO/Ie, IPUMEHEHHE, Ononoruueckas posb. Dotocunres.
@pyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojaHblie nojauMmepbl. CTpoeHue Kpaxmana u
Heuono3bl.  Pu3nueckue MW XMMHYECKHME CBOMCTBa KpaxMmana (THIpOJIU3,
KaueCTBEHHAS PEaKIHsI C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUS BEIIECTB W HUX MPEBPAIICHUIL:
MpoBe/ieHHe, HaOMI0JIEHHEe M OMNHCaHUe JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUYECTBEHHbIC PEAKIUU OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHE ATaHOJIa
okcunoM wmeau(Il)), MHOroaTOMHBIX CHUPTOB (B3aHMMOJECHCTBHE TJIHMIEPUHA C
rugpokcugom Menu(Il)), anbaernnoB (OKMCIEHHE aMMHAYHBIM PAacTBOPOM OKCHJIA
cepeobpa(l) u ruapokcumom wmemu(ll), B3aumonelcTBHE Kpaxmajaa C HOJAOM),
MPOBE/ICHNE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.



Bolunicnienuss mo ypaBHEHHUIO XUMHYECKOW peakuuu (maccel, 00BEMa,
KOJIMYECTBA HMCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKkUWH MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTrcoaeprkalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OopraHuyeckue coeannenus. dusnueckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha mpuMmepe TiunuHa). buonormyeckoe
3HAYECHUE aMUHOKHCIIOT. [lenTunpl.

benku Kak NpHUpPOAHBIE BBICOKOMOJEKYJSIpHBIE coequHeHus. llepBuuHnas,
BTOpUYHAS U TPETUYHAS CTPYKTypa O0eIKkoB. XUMHUUYECKHUE CBOMCTBA OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakLUu Ha OCJIKU.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUYEHHSI BEIIECTB U X ITPEBPAILCHHIA:
HaOJIIOZICHUE M ONKMCAHHME JIEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OEIKOB IMpHU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMo1eKyJISIDHBIE COeIMHEHUS

OCHOBHBIE TOHATHS XMMHH BBICOKOMOJEKYJISIPHBIX COEIUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb INOJIMMEPHU3ALMH, CPEIHSS MOJIEKYJspHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCIMHEHUNA —
MOJIUMEPHU3ALUS U MOJUKOHAEHCAUS.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUYEHHSI BEIIECTB U X MTPEBPAILECHHIA:
O3HaKOMJIEHHE ¢ 00pa3llaMM MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHbIX CBSI3el MTPU U3yUYEHUH OPTaHUYECKON XUMHUH B

10 xacce oCyIIecTBIACTCS Yepe3 UCIIOIb30BAHNE KaK OOIINX €CTeCTBEHHOHAYYHBIX
MOHSITUHN, TaK W TIOHSTHH, SBISIOMIMXCS CUCTEMHBIMHU JJISi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHS: sBICHUE, HAYyIHBIA (DakT, rumoresa,
3aKOH, TEOpHsl, aHaIu3, CUHTE3, KiaccuUKaIus, MEPUOJUYHOCTb, HAOIIOICHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

dwusuka: MaTepus, SHEPTHUS, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUICCKHIA
YpOBEHB, BEIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIECTBA, (hU3MUECKHE
BEJIMYUHBI U €IUHUIIBI KX U3MEPEHHUSI.

buonorusa: xnerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMONOTMYECKH aKTUBHBIE BemiecTBa (OCNKH, YIIEBOMBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanabl, TOPHBIE TOPOJBI, MOJIE3HBIE HMCKOMAaeMble, TOIUIMBO,
pecypchl.



TexHonorus: IMUIICBBIC ITPOJAYKTbBI, OCHOBLI PAlIMOHAJIBHOT'O TUTAHWA, MOKOIIUC
cpeacrBa, JICKAPCTBCHHBIC W KOCMCTHYCCKHMC IIpCIIaparbl, MaTCpuaJibl U3
HNCKYCCTBCHHBIX U CHUHTCTUYCCKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUYECKHH 371eMeHT. ATOM. SIapo aToMa, U30TOMbl. DJIEKTPOHHAST 000JI0UKA.
DHepreTUYeCKre YPOBHH, MOIYPOBHU. ATOMHBIC OpOHWTaNd, S-, P-, 0- 3JIEMEHTHI.
Oco0eHHOCTH pachpeereHus] 3JIEKTPOHOB 1O OpOUTalsIM B aTroMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOHPUTYypausi aTOMOB.

Ilepuoauyeckunt 3akoH u [leproanyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB /[I.
N. MengeneeBa. CBsi3b NEPHOAUYECKOTO 3akoHa W [lepmomnueckold cHCTEMBI
xumuueckux sneMeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPHEN CTPOEHUSA
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHHsSI CBOMCTB XHMHYECKMX DJJEMEHTOB H
o0pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BELIECTB MO IPyIIaM U nepuojiaM. 3HaUYeHHUE
[IEpPUOANYECKOI0 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKasl CBA3b. BUIbl XWMHYECKOM CBA3MU
(KoBaJieHTHasi HEMOJSIpHAs W MOJspHas, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOW XMMHUECKOU CBsI3M (OOMEHHBIN U IOHOPHOAKIICTITOPHBIN ).
Bonopoanas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATENIBHOCTh. CTENEHb OKHUCIEHUS.
MoHBI: KATUOHBI U AHUOHBL.

BemecTBa MONEKYISIPHOTO M HEMOJIEKYJIAIPHOTO CTPOEHUSA. 3aKOH MOCTOSHCTBA
cocTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIINYECKONU PEIIETKHU.

Ilonatne o nucnepcHbIX cucTeMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccuduxkanus HEOPraHUYECKUX COEIMHECHUM. Howmenknarypa
HEOPraHUYECKUX BeEIIeCTB. I'eHeTuyeckas CBsI3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKAIMX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa.  Knmaccupukauumss — XMMHYECKMX — peakiuil B
HEOPraHWYECKON U OPraHMYEeCKON XMMHUHU. 3aKOH COXPAHEHUS MacChl BEIIECTB, 3aKOH
COXPAHEHMS U NIPEBPALLEHUS SJHEPTUU IIPU XUMUUECKUX PEAKLIMIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3inyHbIX (pakTopoB. OOpatumble
peakiuu. XuMHUYECKOe paBHOBecHEe. DakTOpbl, BIMAIOIIME HA COCTOSTHUE
xumMuueckoro pasHosecus. [Ipunnnn Jle Ilartense.



OnekTponutuueckas auccounanusi. CuibHble U cnadble 3ekTpoiutsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTpaJbHAsI, IIET0OYHASI.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHUs BEIIECTB W HX MPEBPALICHUIL:
nemMoHcTpauusa Tabmui «llepuonuueckas cucrema xumudeckux snemeHtoB [l. U.
MenneneeBay, W3ydeHHE MOJENEH KPUCTAUTMYECKUX PEMIETOK, HAONIOJCHHUE U
OMMCAHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCUIA
BOJOpPOJa B IPUCYTCTBUU KaTalu3aTopa, ONPENEIECHUE CPEABl PACTBOPOB BELIECTB C
MOMOIIBIO YHUBEPCAJTHLHOTO MHAMKATOPA, PEAKIMd MOHHOIO OOMEHa), MpOBEJCHUE
MpakTHUeCcKor paboTel «BrnusHue pa3nuyHbX (AKTOPOB Ha CKOPOCTh XMMHUYECKOMN
peaAKII.

Pacuérnbie 3agaum.

Pacuétel o ypaBHEHHSIM XUMUYECKHUX PEAKIIU, B TOM YHCIIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM MMOHITHS «MACCOBAs JI0JS BEIIECTBAY.

Heopranuyeckasi xummsi

Hewmeramel. [lonoxkenne HemeraiuioB B [leproanueckoit cucTeMe XMMHYECKHUX
sanementoB [[. M. MeHnneneeBa U OCOOCHHOCTHM CTpPOCHHUSI aTOMOB. (DuU3MYECKUE
CBOMCTBAa HEMETAJUIOB. AJIOTPOINHS HEMETAUIOB (HAa MpUMEpPE KUCIOPOJa, CEPBI,
dbocdopa u yriaepona).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJJIOB (TaJOreHOB, CEphbl, a30Ta,
dbocdopa, yriepoaa u KpeMHUS) U UX COCTMHEHUHN (OKCHUIOB, KUCIOPOICOACPKAIINX
KHUCJIOT, BOJIOPOJIHBIX COCIMHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCAUHECHUM.

Meramnbl. [lonoxenune meramoB B llepuoanueckor cuCTeMeE XUMHYECKHUX
sanemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX O000JIOYEK
aToMOB MeTayioB. O61mmMe ¢pusndeckure cBoiicTBa MeTauioB. CrilaBbl METaJJIOB.
DIIEKTPOXUMHUYECKUN PSJT HANIPSYKEHU METAIOB.

XHWMHUYECKHE CBOWCTBAa BAXKHEHINMX METAUIOB (HATpHUH, KallUi, KablIHUH,
MarHui, allfOMUHUN, IUHK, XPOM, KeEJI€30, ME/Ib) U UX COCIUHEHUMH.

OO6mue cnocoObl MOJNy4eHUs MeTauioB. lIprmMeHeHue MeTamnoB B ObITY U
TEXHUKE.

DKCIepUMEHTaIbHBIE METO/IbI U3yUEHHSI BEIIECTB U UX MPEBPAILCHUI: U3yYEHUE
KoJUIeKIuu  «MeTauibl M CIUIaBbl»,  OOpa3llOB  HEMETAUIOB,  PCILCHHE
AKCIIEPUMEHTANIbHBIX 3aJlad, HaOJIOJICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJIECUCTBUE THAPOKCHIIA AIIOMUHHUS C PAcTBOpaMU
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIE PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuétnrble 3amaun.



Pacuérel Maccel BemiecTBa wiaM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE W 00BEMY OJTHOTO U3 YUACTBYIONIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBa BEIIeCTBA) IMPOIYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIICCTB
UMEET MIPUMECH.

XHUMUA U KU3HD

Ponp xumun B obOecriedeHUH HKOJOTUYECKOM, SHEPreTHYEeCKOM W TMHINEBOU
0e30macHOCTH, Pa3BUTUM MEAWNHUHBL. [lOHATHE O HAyYHBIX METOMaX ITO3HAHUS
BEIIECTB U XUMHUYECKHUX PEAKIIHM.

[Ipencrapienuss 06 OOIUX HAYYHBIX MPUHIIMIIAX MPOMBIILICHHOTO MOJTYYCHUS
Ba)KHEHIIINX BEIIIECTB.

UenoBek B MHpPE BEIIECTB M MATEPUATIOB: BAXKHEUIIHUE CTPOUTEIIBHBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTEpUAJIbI, KPACKH, CTEKIIO, KEpAMUKA, MAaTEPUAIIbI
JUTSL DJICKTPOHUKH, HAHOMaTEpHUabl, OpraHMUYeCKUE U MUHEPAIbHBIC YI00pEHHUS.

XuMHsl W 3JI0pPOBbE YEJIOBEKA: MpPaBUia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuia 0E30MaCHOr0 UCMOIb30BaHUS MpEnapaToB ObBITOBONM XUMHH B
MMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexXnpeaMETHBIX CBsI3ed MPU U3yUyEHUHU OOLIEH 1 HEOPTraHUYECKOU
xuMuH B 11 Ki1acce oCcyIiecTBIsIeTCs Yepe3 HCI0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TOHITHHA, TaK W TOHSTUMN, SBISIONIUXCS CHUCTEMHBIMHU IJI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKIIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSATHS: HAy4yHbIH (PakT, rumoresa, 3aKOH,
TEeOpus, aHauu3, CHHTE3, Kilaccupukauus, NEepUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJICIMPOBAHIE, U3MEPEHUE, SBIICHHUE.

®dwuszuka: Marepus, SHEPTUs, Macca, aToOM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH,
U30TOI, PaJllOaKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUI YpOBEHb, BEILECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PU3MUECKHE BEIUYMHBI U E€IUHUIBI MX
W3MEpEHUS, CKOPOCTb.

buonorusa: kinerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: MuHepalsibl, TOpPHBIE MOPOAbI, MOJE3HBIE HMCKOINAEMbIE, TOIIUBO,
pecypCHl.

TexHomorus: XUMHYECKass MPOMBIIUICHHOCTb, METALTYpPTUs, MPOU3BOJCTBO
CTPOUTENbHBIX MaTepPHUaJIOB, CEJIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHUIIEBas
NPOMBIIIJICHHOCTh,  (hapMaleBTUUeCKass  IPOMBILUIEHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TpenaparoB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEepHAJIOB,
AJIEKTPOHHASI MPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKA
HA BA30OBOM YPOBHE CPEJJHET'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUSA
OoOyJaronuMuUCs TMpPOTpaMM  CpemHero oOmero oOpa3oBaHus —(JIMUHOCTHBIM,
MeTaIpeAMETHBIM U PEAMETHBIM ). HayuHO-MeTonnuecKkoli OCHOBOM JIJist pa3paboTKu
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IMPOTPaMM CpeAHEro oOIero oopa3oBaHUs
SABJISIETCS] CUCTEMHO-IEATEIbHOCTHBIN MOAXO.

B cooTBeTcTBUM C€ CHCTEMHO-IESTEIBHOCTHBIM TOJXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IpeAMETa «XHUMHS» HAa YpPOBHE CPEIHETO
00111er0 00pa3oBaHUs BbIJICICHBI CICAYIOIINE COCTABISIONIUE:

0CO3HaHHE OOYJAFOITUMHUCST POCCUICKON IpakTIaHCKON UJICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIILHOCTH W CaMOOIIPEICIICHUIO; HaJIu4ne

MOTUBAaIlUl K OOYyYEHUIO; LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX

yOeXKACHUN TUYHOCTH HA OCHOBE
KJIIFOYEBBIX I[EHHOCTEHM M HWCTOPHUYECKHX TpPAJAUIHUN 0a30BOM HAyKH XHMHUHU;
TOTOBHOCTh M CIHOCOOHOCTh  OOydYarommxcsl PYKOBOACTBOBAThCS B  CBOCH
NEATEIbHOCTU I1[€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIUMH IETOCTHOM
CUCTEME XUMUYECKOTO OOpa3oBaHUs, HAJIMYUE MPABOCO3HAHUS DKOJIOTUUYECKOM
KYJBTYPBI U CIIOCOOHOCTH CTaBUTh
1IEJIK U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XHUMHUsS» JIOCTUTAlTCA B
€MHCTBE Yy4YeOHOW U BOCHHUTATEIBHOW [IESITEJIBHOCTM B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMHU 1IEHHOCTSMHU U
HJeajaMi POCCUHUCKOTO TPaKIaHCKOTO 00IIIeCTBa, IPUHSATHIMU B OOIIIECTBE HOPMaMH
W TpaBuUjIaMU TMOBEACHUSA, CHOCOOCTBYIOIIMMHU MpolieccaM  CaMOIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE  pE3yibTaThl OCBOEHUSI TpeaMeTra «XHUMHUS»  OTpaxKaroT
c(hOpPMHUPOBAHHOCTh OIBITA ITO3HABATECIIBHOM M TPAKTHUYCCKON JeATECIbHOCTH
oOyyJaromuxcsi Mo peaau3alud MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCIIE B
YacTH:

1) rpaaaHCKOro BOCIMTAHUSA .

0CO3HaHMsI OOYYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKCHHUSI K 3aKOHY M MPABOMOPSJKY; MPEACTABICHUS O COLUAJIBHBIX HOpPMax H

MpaBUIaX MEKIMYHOCTHBIX

OTHOIIICHUN B KOJIJICKTHUBE;



TOTOBHOCTU K COBMECTHON TBOPUYECKOW AEATEIbHOCTU MPU CO3AAHUU YUEOHBIX
MPOEKTOB, PEUICHUH Y4Y€OHBIX M MO3HABATEIbHBIX 33/7a4, BHIMOJTHEHHH XUMHUYECKUX
HKCIIEPUMEHTOB; CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY
u
apryMEHTBI JAPYTUX MPU aHAIW3E PA3IMYHBIX BHIOB YUeOHOU ACSATEIBHOCTH; 2)

NATPHOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIETUIO
OTEUECTBEHHONW XUMHUH; YBaXXCHHsI K TMPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHU U
MPAKTUYECKOT0 MPUMEHEHHUsI XUMHUU, OCO3HAHUS TOTO, YTO JTOCTHXKEHUS HAYKH €CTh
pe3yNbTaT JIUTENbHBIX HAOMI0EHUM, KPOIOTIMBBIX 3KCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPy/a YYEHBIX U MPAKTUKOB; MHTEpEca U MO3HABATEIbHBIX MOTHBOB B
MOJIYYEHUH U MOCIEAYIOIIEM aHAIN3E
UHPOPMAIIMU O TIEPEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTCUECTBCHHON XHMUU; 3)

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUSA:

HPAaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IOBEICHUS; CIIOCOOHOCTH OIICHUBATh
CUTyalliu, CBSI3aHHBIE C XMMHYECKUMHU SBICHUSMH, W TPUHUMATH OCO3HAHHBIE
pEIIeHUsl, OPHUEHTUPYSACh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;
TFOTOBHOCTU OIIEHMBAaTh CBOE MOBEICHHUE U MOCTYIKH CBOUX TOBAPUIIEH C MO3ULIUHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJEACTBUNA ITUX OCTYIKOB;

4) popMupOBaHHUS KYJIbTYPHI 310POBbA:

NOHMMaHUsl IIEHHOCTeH 310poBoro W  Oe3omacHoro oOpa3a I KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOTO OTHOLIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 370pOBbIO; COOJIIOIEHHUS TpaBuil 0e30macHoOro oOpauieHust ¢
BEIIIECTBAMH B OBITY,

MOBCEIHEBHOM >KM3HU U B TPYJIOBOM NIEATENIBHOCTH; MOHWMAaHUS LIEHHOCTU MpPaBUII

WHANBUAYATBHOTO U KOJIJICKTUBHOTO
0€30MacHOTO TOBEICHUSI B CUTYAlMSX, YTPOXKAIOMIMX 30POBBI0 U JKU3HU JIOACH;

OCO3HaHUs NMOCIEACTBUIA U HEMPUATHS BPEIHBIX MPUBBIUEK (YIIOTpeOIeHUs
aJIKOTOJIsl, HAPKOTHUKOB, KypeHUS);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B yueOHO-HUCCIIe10BaTEIbCKON
JesITeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX JEATEILHOCTH;
YCTaHOBKH Ha aKTHBHOE YJacTHE B PEIICHUHU MPAKTHUECKUX 33134
COIIMAJILHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEepeca K MPaKTHIECKOMY M3YUCHHIO MPOQECCHI Pa3IndHOTO po/ia, B TOM

YIClie HA OCHOBE MPUMEHEHHMSI IPEAMETHBIX 3HaHUN IO XUMHH; YBaXXEHUS K TPYAY,
JIOSIM TPYya U pe3yiIbTaTaM TPYIAOBOW AESITENTbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOODY UHIMBUIYAIbHON TPaeKTOPUU



oOpasoBanus, Oymymiei mpodeccun U peaau3aniui COOCTBEHHBIX KU3HCHHBIX IIAHOB
C y4€TOM IJIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEW K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;
6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:
9KOJIOTMYECKH 11€JIeCO00Pa3HOT0 OTHOIICHHUS K IPUPO/IE, KaK HCTOUYHUKY
CYIIIECTBOBAHMS KU3HHU Ha 3eMIie; TOHUMAaHHMS TJI00aIBLHOTO XapaKkTepa
AKOJIOTMYECKUX MTPoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOM CPE/Ibl;
0CO3HaHMsI HEOOXOAUMOCTH MCIIOIB30BaAHUS TOCTHKEHUM XUMHH JIJIS
pEIlIeHUsI BOMPOCOB PAMOHAIBHOTO MPUPOAONOJIH30BaAHUS; AKTUBHOTO HEMPUATHUSA
NEUCTBUM, TMPUHOCAIIMX BpEN OKPYKAIOUIEH INPUPOAHOM CpeAe, yMEHUs
MPOTHO3UPOBATH HeOIaronpusiTHbIC 3KOJIOTUYECKHE MOCIICICTBUSA
NpeANpPUHUMAEMbIX JCHCTBUA M MNPEAOTBpalllaTh HX; HAJIUYMS  Pa3BUTOIO
JKOJIOTUYECKOI'0 MBIIIJICHHS, SKOJOTHMYECKOW KYJIbTYPhI, OIIbITA JEATECIHbHOCTH
JKOJIOTUYECKOM  HANpPaBJICHHOCTH, YMEHHUS  PYKOBOJACTBOBATbCA HMH B
MO3HABaTEbHOW, KOMMYHHUKATUBHOM M COLMAIbHOW MpPaKTHKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOouH;
7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:
c(hOpMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH; TMTOHUMAHUS CICITU(DUKNA XUMHUH
KaKk HayKd, OCO3HaHUsl €€ poiau B (HOPMUPOBAHMHM PAIMOHATIBLHOIO HAYyYHOIO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE Kak O
€MHCTBE NPUPOABI M 4YEIIOBEKA, B MO3HAHWUU NPUPOJHBIX 3aKOHOMEPHOCTEW H
pEIIeHUH TPOOJIEM COXPAHEHHS PUPOJTHOTO PABHOBECHS; YOSKIEHHOCTH B 0COOOM
3HAYMMOCTH XHMHUHU IS COBPEMEHHOM UMBWIM3ALMU: B €€ T'yMaHUCTUYECKOU
HaIIPaBJIECHHOCTH M BaXKHOM POJIM B CO3/IaHUM HOBOM 0a3bl MAaTEpUATIbHOU KYJIBTYPHI,
pelIeHNH TI00ambHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA — CHIPHEBOA,
SHEPIreTUYCCKOMN, MUIIEBON M AKOJOTHUECKON OE301MaCHOCTH, B PA3BUTUM MEIUIIMHEI,
oOecrieYeHUr YCIIOBHI YCIEIIHOTO TpyAa M SKOJOTHYECKH KOMGMOPTHOM >KU3HU
KaXJIOro 4YjieHa OOIIECTBa, €CTECTBEHHO-HAYYHON TPaMOTHOCTHU: TOHHMAaHUS
CYIITHOCTH METOJIOB ITO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH
WCIIOJIB30BaTh TOJIydaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHHWS SIBJICHUUN
OKpPYXAaIOIIEr0 MHUpa M TMPOUCXOJAIIMX B HEM M3MEHCHHH, YMEHUS JeaTh
000CHOBaHHBIC 3aKJIOUCHHS Ha OCHOBE HAay4YHBIX ()aKTOB U UMEIOIIUXCS JTaHHBIX C
[EJIbI0  TOJYYEHUsI JOCTOBEPHBIX BBIBOJIOB; CIOCOOHOCTH  CaMOCTOSITEIHHO
HCIIOJB30BaTh XUMUYECKUE 3HAHUS JIs1
penieHus Tpo0JIeM B peasIbHBIX KU3HEHHBIX CUTYyaIUsX; HHTEpeca K
MO3HAHUIO U UCCIIEA0BATEIILCKOU AESATEIbHOCTH;



TOTOBHOCTU W  CHOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHHUIO |
caM000pa3oBaHWIO0, K aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUM 1O XHUMHUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU; MHTEpeca K OCOOCHHOCTSM TpyJa B
paznuyHbIX chepax npoPpecCuoHATbHON
NEeSATENbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHUS YUE€OHOro MpeaMeTra «XHUMHS» Ha
YpOBHE CcpeaHero 00I11ero 00pa3oBaHms BKIIOYAIOT:

3HAYUMBbIE TUTSL dbopMupoBaHus MHUPOBO33pPEHUS oOyJaronmxcs
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIeHayYHbIC ITOHATHS, OTpaKarollue
IIEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEeHU(UKy METOJ0B TO3HAHUS,
HCIOJB3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, DHEPIus, SIBJICHHUE,
MPOIECC, CUCTEMAa, HAay4YHBIM (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCieAOBaHUEe, HAONIOACHNEe, HW3MEPEHHE, OKCIEPUMEHT U JIPyTHE);
YHUBEpCAJIbHBIC  y4eOHbIE JchCTBHS  (TO3HABaTEIbHBIE, KOMMYHHMKATHBHBIC,
pEryJIsTUBHBIE), 0OecneunBaronye GopMupoBanre (PyHKIIMOHAIBLHON IPAMOTHOCTH U
COIIMAJIbHON KOMIIETEHIIUN 00YyUYaroIIuXCs;

CIIOCOOHOCTh 00YYAIOIIMXCS HUCIOIB30BaTh OCBOCHHBIE MEKIUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHbIC YICOHBIC IEHCTBUS B IO3HABATEIIHLHOM
U COIMAJIHOW MPaKTHKE.

MertanpeaMeTHbIe pe3yibTaThl OTPaXXKalOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

OBJiaieHne YHUBEPCAJIbLHBIMYU YU€OHBIMH MO3HABATEILHBIMU
AeCTBUSIMM:

1) 6a30Bble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATH U AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpUBaTh; ONPEACIATD LIEJIN JEATEIbHOCTH, 3aaBasi HapaMeTPbl U KPUTEPUHU
ux
JIOCTUKEHUS, COOTHOCUTH PE3YyJIbTaThl NESITEIHLHOCTH C TOCTABJICHHBIMH IIEJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHU 3HAHUN NMPUEMBI TIOTUUYECKOTO MBITUICHUS —
BBIJICTISATh XapaKTePHbIC MPU3HAKU TOHSATUM M YCTaHABIMBATh WX B3aUMOCBSI3b,
WCIIOJIh30BaTh COOTBETCTBYIOIIME TOHSTHS I OOBSICHEHHUSI OTIEThHBIX (DAKTOB U
SIBJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU IS KilacCU(UKAIIUU BEIIECTB U
XUMUYECKUX pEeakIui; yCTaHABIMBATh IPUUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY
M3y4yaeMbIMHU SBJICHUSIMH;  CTPOUTHh JIOTUYECKUE paCCYX IEHUS (MHIYKTUBHBIE,
JNEyKTUBHBIC, [0 AaHAJOTWHU), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOpPEYUS B



paccMaTpUBaeMBbIX SIBJICHUSIX, (OPMYIHMPOBATH BHIBOJBI U 3aKIIFOUCHUS; TPUMEHSTD B
npolecce MO3HAHUS, UCTIONIb3yeMbIe B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJEIIbHBIE MPEACTABICHUS — XUMHUYECKHH 3HaK (CHUMBOJI)
AJIeMeHTa, XUMHU4YecKasi popMyIia, ypaBHEHHE XUMHUUECKOU PEaKIuu — IPU PEIIeHUU
y49eOHBIX TO3HABaTEIbHBIX W TMPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIC
MOJIENIbHBIE TMPEACTABJICHUS JUIsl BBISIBIICHUS XapPaKTEPHBIX MPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIaIETh OCHOBAMU METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; QopMynMpoBaTh LEIM W 3aJladd  UCCJEIOBAaHMs, MCIOJIb30BaTh
MOCTaBJICHHBIE M CAMOCTOATENIHHO C(OPMYIMPOBAHHBIE BOIMPOCHI B KaueCTBE
WHCTPYMEHTA TIO3HAHWSI W OCHOBBI I (DOPMHPOBAHUS THIOTE3BI IO IMPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXICHUI; BIaJCTh HaBBIKAMU CAMOCTOSITEIIBHOTO
IUIAHUPOBAHMSI U TPOBEJCHUS YUYCHUYECKHX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATH
YMEHUsI HaOMoAaTh 3a XOJOM MPOLECCa, CAMOCTOSATEIBHO IPOTHO3HPOBATH €r0
pe3ynbTaT, GopMyIupoBaTh 000OIIEHUSI U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
pPE3yNbTAaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAHHBIM OTYET O TMPOJIETAHHOMN
paboTe; TpUOOpPETaTh OMBIT YYEHHUUYECKON HCCIEOBATEIIbCKON W MPOEKTHOM
JESITeNbHOCTH, TPOSIBISITH CIOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pPEHICHUS MPAKTHYECKUX 3a7a4, NPUMEHEHUIO Pa3IUYHBIX METOI0B
MO3HAHUS.

3) padora ¢ nHdopmanmeii:

OpHUEHTHUPOBATHLCS B Pa3IUYHBIX UICTOYHUKAX WH(MOpMAIH (HayIHO-
MOMYJISIpHAS JTUTEpaTypa XUMUIECKOTO COIEP KaHUs, CIIPAaBOYHBIE TIOCOOUS, PECYPChI
WNuTepHeTra), aHalIu3upoBaTh MHGOPMALMIO  Pa3IUYHBIX BHJIOB U  (popM
MIPEICTABJICHUS], KPUTUUECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTb;

dbopMynMpoBaTh 3amPOCHl U MPUMEHSTh PA3IUYHbIE METOJbl MPHU TOWCKE U
orOope wuHpOpMAIMK, HEOOXOIMMOW JUIsl  BBIOJIHEHUS  y4eOHBIX  3aaa4
OTpeAeNE€HHOTO THUMA;  NPUOOpETaTh OMBIT HKCIOJB30BaHUA WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX
TEXHOJIOTMA ¥ Pa3IUYHBIX T[TOMCKOBBIX CHCTEM;  CaMOCTOSTEIBHO BBIOUPATH
onTUMaJibHYIO0 (popMy mpeacTaBieHust uHGopmaluu (CXxemsbl, rpaduKku, TUarpaMmabl,
TaOMIIBI, PUCYHKH ¥ APYTHE); HCIIOIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA TIPH
paboTe ¢ xuMU4YeCKol MH(MOpPMAIUE: TPUMEHATh MEXKIIpeAMETHBIC (pu3ndeckue u
MaTEeMaTUYeCKHe) 3HaKH U CUMBOJBI, (opMyInbl, abOpeBUATYpbI, HOMEHKIATYPY;
MCIIOJIb30BaTh U MPEOOPA30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA
HATJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSMMU:



3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX)IaeMOW TEMBbI B XOJ€ AUAIOTa W/WIH
JUCKYCCHUH, BBICKA3bIBATh UJEH, (POPMYINPOBATH CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS TPEVIOKEHHOM 3a7aud; BBICTYyNaTh C Mpe3eHTaIuell pe3ylbTaToB
MO3HABATENLHON JESATENBHOCTH, MOIYYEHHBIX CAMOCTOSITEIBHO HIIM COBMECTHO CO
CBEPCTHUKAMHM TIPH BBIINOJHEHUH XHWMHYECKOTO JKCIIEPUMEHTA, IPAKTHYECKOU
paboThl MO HCCIEOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaju3alid y4eOHOro
npoekTa U (GOopMyJIHpPOBATh BHIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAHUMN
nyTEM COTJIACOBAHUS MO3UIMI B X0J1€ 00CYKIECHUS 1 0OMEHAa MHEHUSIMHU.

OBJaieHNe YHUBEPCAJIbLHBIMU PEryJIsiTUBHBIMU J€CTBUAMM:

CaMOCTOSITENIbHO IJIAHUPOBaTh W OCYIIECTBIISITH CBOIO IO3HABATENIbHYIO
NeSATEeNbHOCTh, ONIpenesnsis €€ Ledd W 3aJadyd, KOHTPOJUPOBATh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpeajiaraéMblii  alropuT™M JCHCTBUH Mpu
BBITIOJIHEHUM Y4E€OHBIX M HCCIEAOBATEIbCKUX 3aja4, BbIOMpaTh Haubolee
3¢ PeKkTUBHBIN CIOCOO UX PELICHUs ¢ YUETOM MOTYyUYEHHS HOBBIX 3HAHUH O BEllleCTBaxX
U XUMUYECKHX PEAKLHMSIX; OCYUIECTBISATh CAMOKOHTPOJIb CBOEH JESITEIBHOCTU Ha
OCHOBE CAMOAHaJIN3a U
CaMOOILICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yNbTaThl OCBOCHUS Kypca «Opranndeckasi XuMush OTPaXKaroT:

chOpPMUPOBAHHOCTh  MNPEACTABICHUA O  XHMHYECKOM  COCTaBJISIIOILEH
€CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, POJIM XUMHH B TIO3HAHWUH SBJICHUW TIPUPOJIBI, B
(GOpMHUpPOBAaHUM MBINUICHUS W  KYJIBTYpbl JIMYHOCTH, €€ (DYyHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOJAMMOW NJisi PEIICHUs MPAKTUYECKUX 3a/ad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO WM NPHUPOAHOW Cpene; BiIaJCHUE
CHUCTEMOM XMMHYECKMX 3HAHHWH, KOTOpas BKIIFOYACT: OCHOBOIIOJIATAOIINAEC MTOHATHUS
(XMMHYECKHI  DJIEMEHT, aToM, »JJIEKTpOHHAas o0o0J0YKa aToma, MOJICKYJIa,
BaJICHTHOCTb, YJIEKTPOOTPHUIIATEIIHHOCTh, XUMUYECKasl CBI3b, CTPYKTYpHasi hopmyra
(pa3BépHyTass U COKpallléHHas), MOJb, MOJISIpHasT Macca, MOJSIPHBIH OO0BEM,
VIJIEPOJIHBIN CKeleT, (DYHKIMOHAJbHAS TPYIIa, paguKall, HU30MEpHs, H30MEpHI,
TOMOJIOTUYECKUN DS, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOJ M a30TCOACPKAIIUe
COCIMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE
COCIMHCHHMS); TCOPHH W 3aKOHBI (TCOPHUsS CTPOCHHUS OpraHWYECKUX BemecTB A. M.
BbyTiepoBa, 3aK0H COXpaHEHHsI MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJUICCKUN
S3BIK  XMMHH, MHPOBO33PEHUYECKHE 3HAHWS, JIEKAllue B OCHOBE IMOHUMAaHUS



MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DaKTOJIOTHUECKHE CBEICHUS O
CBOMCTBAaX, COCTaBe, MOJIYYCHHMH M OE30MaCHOM HCIOJIb30BAHUN BaKHEUIINX
OPraHMYECKUX BEIIECTB B OBITY M MNPAKTUYECKOM JIEATENIBHOCTH YEJIOBEKa,;
COPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTEpHblE IPU3HAKM  IOHATHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOUIUE MOHATHUA MpU
ONMCAaHUU COCTaBa, CTPOCHMSI U MPEBPALICHUN OPraHUYECKUX COEIUHEHUMN;
C(OPMUPOBAHHOCTb YMEHHUW HCIIONB30BaTh XUMHUYECKYI0 CHUMBOJIMKY  JUIS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) PopMyT
OpPraHUYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUN, U3TOTaBIMBATh MOICIH
MOJIEKYJI OpPraHMYECKHUX BELIECTB [UIsI WUIIOCTpallMM MX XHUMHUYECKOTO U
IIPOCTPAHCTBEHHOTO  CTPOECHUs; C(HOPMUPOBAHHOCTH YMEHUN  yCTaHABIIMBATh
MPUHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTABY M CTPOCHHIO K
OmpeAenéHHOMY  KIIacCy/TpyIe COSAMHEHWH (YIJI€BOAOPOIBI, KHCIOPOA U
a30TCOJEpKAIINE COCIUHEHMSI, BBICOKOMOJICKYJISIPHBIE COEIMHEHUS), JaBaTb UM
Ha3BaHus 1o cucremMatuueckod HomeHkiatype (IUPAC), a Ttaxke npuBOAUTH
TPUBHAIbHBIC Ha3BaHUS OTAEIBHBIX OPraHMYECKUX BEIHIECTB (STHIJICH, MPOIUJICH,
alleTWJICH, JTWICHIJIMKOJb, TIUIEpHH, ¢eHon, (opmanbaerua, aneraibAeru,
MypaBbUHas KUCJIOTA, YKCYCHAs KUCIO0Ta, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCIIOTA,
IJII0K03a, (PpyKTO3a, Kpaxmal, LEJUI0JI03a, TIUIHUH); ¢HOPMUPOBAHHOCTh YMEHUS
OTIPEACTISATH BUABI XUMUYECKOU CBSI3U B

OpPraHUYECKUX COENWHEHUSAX (OJWHAPHBIE U KpaTHbBIE);, CHOPMUPOBAHHOCTH YMEHUS
MPUMEHSTH TIOJIOKEHUSI TEOPUM CTPOCHHUS OpraHndeckux BemiectB A. M. Bytieposa
U1 0OBSCHEHHUSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH
COXPAHEHUsI MacChl BELIECTB; CPOPMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTAB,
CTpoeHHE, (PU3NYECKHE U XUMHUYECKHE CBOWCTBA THUIUYHBIX TPEACTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKWX BEIIECTB (METaH, 3TaH, STWJICH, MPOIUJICH,
anetusieH, OyramueH-1,3, wMetunOyramuen-1,3, OeH30J, METaHOJ, JTaHOI,
STUJICHTJIMKOJb, TIIMUEPHUH, (EHOJ, alleTaIbJETU/l, MypaBbHHAS U YKCYCHAs! KUCIIOTHI,
IIII0KO3a, KpaxMmaj, IIeJUII0I03a, aMHUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
TCeHETUYECKYIO CBSI3b MEXKIY HUMHU ypaBHEHUSMH COOTBETCTBYIOIINX XHUMHUYECKHUX
peakuuil ¢ HCHOJB30BaHUEM CTPYKTYpPHBIX (popmyn; chOpMHUPOBAHHOCTh YMEHUS
XapaKTepU30BaTh HCTOUYHUKU YTJIEBOJOPOJHOTO ChIpbsl (HEe(Th, MPUPOIHBINA ras,
yIojib), CIOCOOBl WX MNepepadOTKM M MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB
nepepaboTKu; CPOPMUPOBAHHOCTh YMEHUIN MIPOBOJAUTH BHIYUCICHUS 10 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBAa WM MPOAYKTa
peaxiuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 UCXOJHBIX BEILECTB
WJIM POYKTOB PEAKIUH ); CHOPMUPOBAHHOCTh YMEHHI BIIaJIETh CUCTEMOW 3HaHUIA 00
OCHOBHBIX METOJIaX HAYYHOI'O ITO3HAHUs, MCHOJB3YEMBIX B XUMHUHU IpPU HU3YyUEHUU



BEUIECTB W XUMHYECKHX SBJICHUN (HAOMIOJEHUE, H3MEPEHHE, HKCIIEPUMEHT,
MOJEIIMPOBAHUE), HCIIOJIB30BAaTh CUCTEMHBIE XUMHUYECKUE 3HAHUSA I NPUHATHUS
pelIeHNd B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU M HX
npyUMEHEHUEM; C(POPMHUPOBAHHOCTh YMEHUW COOJIONATh MpaBWIa TOJIb30BAHUS
XUMHUYECKON Tocyiol U 7ab0opaTOpHbIM OOOpYAOBaHHMEM, a TakXKe IMpaBHIia
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUU C HWHCTPYKLIMSIMHU TIO BBINOTHEHHUIO
71a00paTOPHBIX XMMUYECKUX OMNBITOB; CPOPMUPOBAHHOCTh YMEHHUM IUIAHMPOBATH U
BBIIIOJIHATh XUMUYECKUI 3KCIEPUMEHT (MPEBPALLEHUs OPraHUYECKUX BELIECTB MpU
HarpeBaHuy, MOJyYEHUE ITUJICHA U U3YyYECHHE €T0 CBOWMCTB, KAYECTBEHHBIE PEAKLIUU
OpraHUYeCKUX BEIlECTB, JeHaTypalus OeNKOB MpU HAarpeBaHUU, LIBETHBbIC PEAKIUU
O€JIKOB) B COOTBETCTBHM C IpaBWJIaMU TEXHUKH O€30IaCHOCTH MpU OOpallleHUuU C
BEIIECTBAMH M  JAOOPATOPHBIM  OOOpPYAOBaHUEM, MPEICTABIATH PE3YIbTaThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOIIUX
peakuuii u  (QOpMyIHpOBaThb  BBIBOJABI HAa OCHOBE OJTHUX  PpE3YJbTATOB;
COPMUPOBAHHOCT ~ yYMEHHUW  KPUTHUYECKH  AHAJIU3UPOBATH  XHUMHUYECKYIO
uH(OpMaIMIO, TOJy4aeMYK0 M3 pa3HbIX MCTOYHUKOB (CpeicTBa MAacCOBOU
uHpopmanuu, UHTEepHET U ApyrHX); cHOPMHUPOBAHHOCTh YMEHUH COOJIIOIATH MPABUIIA
HKOJIOTMYECKU 11€JecO00pa3HOro MOBENEHUSI B ObITY UM TPYIAOBOH JEATEIBHOCTH B
LIEIIAX COXPAHEHUS CBOETO 3/10POBbs U OKPY’KAIOLEH IPUPOJHOMN Cpebl, 0CO3HABATH
ONAaCHOCTh BO3JCHUCTBUS HA JKUBBIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MoHUMAas cwmbici mokazarens [IJIK, mosicHATh Ha mpumepax CrocooObl
YMEHBUIEHUS U MPEIOTBPALLECHHS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKA;
g OOydYaloIIUXCsl C OTrPaHMYEHHBIMM BO3MOXHOCTSIMH  37J0POBBSI:  YMEHHE
MPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaxX II03HAHUS BEUIECTB U
XUMUYECKUX SIBIICHUM; JUIsl CHENbIX M CIa00BUIAIIMX OOYy4YaloIIUXCA: YMEHHUE
UCIIOJIb30BaTh pelibe(PHO-TOUeUHYI0 cucTeMy oOo3HadeHuil JI. bpainsa nns 3anucu
XUMHUYECKUX (OpMYII.

11 KUIIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS Kypca «OO0I1asi 1 HeopraHudeckas XUuMHUs»
OTpa’KaroT:

chOpPMHUPOBAHHOCTh  NPEACTABICHHM: O  XHMHUYCCKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MUPA, POJIM XMMUU B IIO3HAHWUU SIBJICHUU ITPUPOBI, B
(GopMUpPOBAaHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIHOHAIBLHOU
rPaAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHUs] MPAKTUYECKUX 3a/lad U DKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO W TPHUPOJHOU CpENe; BIIaJICHUE
CUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarOIIUe MOHSATHUS



(XMMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, P-, 0- AJIEKTpOHHBIC OPOUTAIIN AaTOMOB, HOH,
MOJICKYyJIa, MOJIb, MOJISPHBIA O0O0BEM, BaJEHTHOCTH, SJIEKTPOOTPHUIATEIHHOCTD,
CTENEHb OKHCJICHMS, XMMHUYECKas CBA3b (KOBAJCHTHAsl, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS), KpHUCTAJUIMUECKasi PEHI€TKa, TUIbI XUMHYECKUX DPEaKIUd, pacTBOp,
BJIEKTPOJIUTBI, HEANEKTPOJUTHI, 3JIEKTPOJIUTHYECKAS JTHUCCOLMALNSA, OKHCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTh XUMUUYECKON PEAKIIMU, XUMUYECKOE PABHOBECHUE); TEOPUU
U 3aKOHBI (TEOpHS AJIEKTPOIUTHUECKON Tuccoluanuu, nepuoandeckuit 3akon /. U.
MenpeneeBa, 3aKOH COXPAHEHHSI MAaCChl BEMIECTB, 3aKOH COXPAHEHHUS ¥ ITPEBPAILLICHUS
SHEPrUU MNpPU XUMHUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMA S3bIK
XUMHH, MUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE TOHUMAaHUS IPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUM, (HAKTOJIOTHYECKHME CBEACHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUU W 0€30MacHOM MCMOJIb30BAHUM BAYKHEUIIMX HEOPTraHUYECKHUX
BEIIECTB B OBITY M MPAKTUUYECKON NESITEIHHOCTH YeloBeKa; C(HOPMUPOBAHHOCTH
YMEHUH BBISBJIATH XapaKTEPHbBIE IPU3HAKY TOHATHUH, YCTAHABIIMBATh UX B3AUMOCBS3b,
HCIOJIB30BaTh COOTBETCTBYIOIINE ITOHITUS IIPU OIMUCAHUU HEOPTaHUYECKUX BEILECTB
U UX M[OpeBpalieHui; cHOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XHUMHYECKYIO
CHUMBOJIUKY ISl COCTaBJICHUSI (POpMYJT BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIIUMI,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbIii ra3, yIIeKUCIbIN ra3, aMMHUakK, raiéHas u3BecTh,
HeraméHas U3BeCTh, MUThEBAs CO/A, MUPUT U JPYyTUe); CHOPMUPOBAHHOCTh YMEHUM
ONpPEAEATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XHWMHUYECKUX JJIEMEHTOB B
COEIMHEHHUAX PAa3IMYHOTO COCTaBa, BUJ XUMHUUYECKOUN CBSI3U (KOBAJICHTHAsl, MOHHAS,
METAJJINYECKasi, BOJOPOJHAs) B COCOUHEHUSX, TUIl KPUCTALIUYECKOW PEHIETKH
KOHKPETHOTO BEIlleCTBa (aTOMHAas, MOJICKYJISIpHAsi, HWOHHAs, MeTaJUIn4yecKasi),
XapakTep Cpeapl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHECHUN;
c(hOpMHUPOBAHHOCTh YMEHHM YCTaHABINBATH IPUHAIJICKHOCTh HEOPTaHMUECKUX
BEIIIECTB M0 WX COCTaBY K OMNPENCIEHHOMY KJIACCY/TpyNIe COCIUHEHUH (IIPOCThIE
BEIIIECTBA — METAUIbl M HEMETaJUIbl, OKCHJIbI, OCHOBAHMS, KUCJIOTHI, aM(OTEpPHBIC
TUAPOKCUIBI,  COJNH);  CHPOPMHUPOBAHHOCTH  YMEHHH  pacKphIBaThb  CMBICIH
nepuoanueckoro 3akona JI. WM. MenneneeBa W AEMOHCTPUPOBATH  €TO0
CUCTEMATU3HUPYIONIYI0, OOBSICHUTEIBbHYI0O ¥  MPOTHOCTHYECKYIO  (DYHKIINH;
c(hOpMHUPOBAHHOCTh YMEHHUN XapaKTEepU30BaTh »JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 3JIeMEHTOB 1—4 mnepuoaoB Ilepmoanueckol CUCTEMBI XHUMHUYECKHX
anemeHnToB JI. M. MenzaeneeBa, HCMONB3ys TOHATUSA «S-, P-, dIIEKTPOHHBIC
opOuTaNM», «IHEPTETHUECKUE YPOBHW», OOBICHITH 3aKOHOMEPHOCTH HW3MECHEHUS
CBOMCTB XMMHUUYECKHMX 3JJIEMEHTOB U HUX COCIMHEHUN MO MNepuojaM M Tpymiam
[lepuomnueckort cucrembl xumuueckux dnemeHTtoB [l WM. Mengeneesa;
c(hOpPMHUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE



CBOMCTBA HEOPraHMYECKHX BEIIECTB pPAa3JMYHBIX KJIAcCOB, MOJTBEPXKIATh
CYLIECTBOBAHHE TE€HETUYECKOW CBS3M MEXKAYy HEOPTraHMYEeCKMMH BEUIECTBAMH C
MOMOIIBIO YPAaBHEHUHN COOTBETCTBYIOLIUX XUMUYECKUX peaKInil; cOpMUPOBAHHOCTD
YMEHUS KJIACCU(DUIIMPOBATH XMMUUECKUE PEAKIUU M0 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupymroliux BEIIECTB, TEIIOBOMY 3(PQeKTy peakuuud, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS AJIIEMEHTOB, 0OPAaTUMOCTH PEaKlMM, YYaCTHIO KaTalu3aTopa);
c(OPMHUPOBAHHOCTh YMEHUN COCTaBJIATh YPAaBHEHHUS PEAKUUW Pa3JIMYHBIX THUIIOB,
MOJIHBIE ¥ COKpAIEHHBIC YPAaBHEHMsI PEAKIMi HOHHOTO OOMEHA, YUUThIBas yCIOBUS,
IIPU KOTOPBIX 3TU PEaKUUU UAYT 0 KOHIA; CHPOPMHUPOBAHHOCTH YMEHHI MPOBOIUTH
peakiMM, MOATBEPXKIAIONIME KAYECTBEHHBIN COCTaB pPa3jMYHbIX HEOPTraHUYECKHUX
BELIECTB, pACHO3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOUIME B BOJHBIX
pacTBOpax HEOPTaHUMYECKUX BEIIECTB;

C()OPMUPOBAHHOCTb ~YMEHUH  pPACKpPBIBATh  CYIIHOCTb OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIX PEAKIMUNA IOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OasiaHca
ATUX peakluii; cCPOPMUPOBAHHOCTh YMEHHUU OOBICHATH 3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKON peaklnu OT Pa3IUYHbIX (DAaKTOPOB; XapaKTep CMEIMICHUS XUMHUECKOTO
paBHOBECHsI B 3aBUCMMOCTH OT BHeIIHero Bo3aeWctBusa (mpunuun Jle Hlartense);
c(OPMUPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XUMUYECKUE IMPOLIECCHI, JIeXKAIlUe B
OCHOBE TPOMBINIJICHHOTO TMIOJIYY€HUS CEpPHOW KHUCIOThI, aMMHaKa, a TakKkKe
c(hOpPMUPOBAHHOCTh  MpPEJACTABICHUN 00 OOMMX HAy4YHBIX MPUHLIUNAX U
HKOJIOTMYECKUX TMpodieMax XHUMHUYECKOTO0 IPOU3BOJACTBA; CPOPMHUPOBAHHOCTD
YMEHHUM NpPOBOJIUTH BBIUMCICHHUSI C MCIOJIb30BAHUEM IIOHSATHUS «MaccoBas JOJs
BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUN Ta30B MPU XUMUYECKUX PEAKITHSIX,
MacChl BEIIECTBA WIIH 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEUIECTBA, MACCE WU
00BEMY OJHOIO M3 YYaCTBYIOLIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3 (eKTa peakuuu
Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MPEBPAILLCHUS U COXPAHEHHUS
SHEepruM; CcHOpPMHUPOBAHHOCTH YMEHHUW COONIOAATH TMpaBWIa  TOJH30BAHUS
XUMHUYECKON Tocyod W 7abopaTopHBIM OOOpyJOBaHWMEM, a TaKXKe IpaBHiIa
oOpallleHusi C BEIIEeCTBAMU B COOTBETCTBHUHM C HHCTPYKUHUSMHU IO BBITOJHEHHIO
1a00paTOPHBIX XMMHUYECKHX OMBITOB; COPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH W
BBITIONHATh XUMHUYECKUN DJKCIEPUMEHT (pa3ioKeHHe TEepOKCHAAa BOIOpOAa B
MPUCYTCTBUM KaTaJlu3aTopa, OMpe/esIeHue Cpellbl PaCTBOPOB BELIECTB C MOMOIIbIO
YHUBEPCAJIBbHOTO HMHJIWKATOPA, BIMSHUE pPa3IMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakluu, peaklMd HOHHOrO OOMEHa, KaueCTBEHHBIE pPEaKIUH Ha
cynbdar-, KapOOHAT- M XJOpPUJ-aHUOHBI, HA KAaTHOH AaMMOHHUS, peUICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaMm «MeTabsl» U «HeMeTramis») B COOTBETCTBUU
C TMpaBWIaMHM TEXHMKH O€30IacHOCTHM TpU OOpalleHMH C BEIIeCTBAMU U
7abopaTOpHbIM  000pY/IOBaHHWEM, MPEJACTABIATH  Pe3yibTaTbl  XUMHYECKOTO



JKCIIepUMEHTa B (OpME 3amucu YypaBHEHUU COOTBETCTBYIOIIMX pEAKIUA U
dbopMyIpoBaTh BBIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB; CPOPMUPOBAHHOCTh YMEHUH
KPUTUYECKH AaHAJIU3UPOBATh XUMHUUYECKYI0 MH(OpPMAILMIO, MOIYy4aeMyl M3 Pa3HbIX
HUCTOYHUKOB (CpeAcTBa MaccoBOM KOMMYyHMKauuu, MHTepHeT u  apyrux);
c(hOpPMHUPOBAHHOCTh YMEHHUH COOIIOJATh MPABMIIA SKOJOTUUYECKU IEIECCO00Pa3HOTO
IIOBEJICHUS B OBITY U TPYIOBO IE€ATEIBbHOCTH B LIETSAX COXPAHEHUS CBOETO 370POBbs
U OKpY’Karolllell IPUPOJIHOM Cpesibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA JKUBbHIE
OpraHu3MBbl OIPEAEIIEHHBIX BEIECTB, MOHUMas cMblIca nokaszates [IJIK, noscHsITs Ha
pUMepax cnocoObl YMEHBUIEHUS U MPEJOTBPALLECHUS UX BPEIHOTIO BO3JAECHCTBUS Ha
OpraHM3M 4eJIOBEKa; Il OOy4YaloIIMXCSl € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBBS: YMEHUE MPUMEHSAThH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/aX MMO3HAHUS
BEILIECTB U XMUMHUYECKUX SIBICHM; JJIS CIENbIX U CIA0OBHIAIIMX OOYYaIOIIUXCS:
YMEHHUE HCMOJb30BATh PEIbe(PHO-TOUEUHYI0 cucTeMy oOo3HaueHuid JI. bpaitns s
3aMyucu XUMHUYECKUX (popmy.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuuyectBo 4yacos
HaumeHoBaHue pa3jiejioB H TeM DJIeKTpoHHbIe (LM (ppoBbIE)
Ne n/m KonTpoabHbI IIpakTnyeckn
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
e padoThl e padoThlI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOH XUMHUH

[IpenMeTt opraHuYeCcKON XMMHUU. https://academy-

1.1 Teopust cTpOCHUST OPraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191coenunenuit A. M. bytneposa
Sele-4e24-ac02-efb16fa49f6a

Hroro o pasneny 3

Pa3nes 2. Yriesogopoasbl

IIpenenpHbIE YIIIEBOAOPOIABI — https://academy-

2.1 2 0 0 content.apkpro.ru/lesson/258ddcO6ankansl ec23-473c-b3d7-ed82fcaddd02 https://academy-
HenpenenbHble yriieBOgOPOIB:

2.2 6 0 1 content.apkpro.ru/lesson/4038171e-
QJIKEHBI, aJIKaAUCHBI, aJIKUHBI 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTH4YecKHe yTIeBOAOPOIBI 2 0 0 content.apkpro.ru/lesson/d86d7d00
-d5b4-491d-aded-c3ddal9feef4

[IpupoaHble HICTOYHUKHU
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24 3
YIJIEBOIOPOOB U UX MepepaboTka

Hroro mo pazneny 13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. @enon 3

Anpaerunsl. KapOOHOBBIC KACTOTHI.
3.2 7

Crnoxuble 3upbl

3.3 VYriaeBoasl 3

Hroro 1o pasneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3

Hroro no paszneny 3
Pa3pnen S. BeicokomMoJieKy asIpHbIe COeIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

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

https://academy-

content.apkpro.ru/lesson/5439c¢18b-
7440-4b6f-bf84-c04fad71694f

https://academy-

content.apkpro.ru/lesson/8664b319

-0ba3-4945-b076-ch7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://lesson.edu.ru/04/10
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Wroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 34 2 2
ITPOI'PAMME
11 KJIACC Pasnen 1. Teopernueckue ocHoBbI xXuMuM KosimuecTtBo 4acos
DJIEeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM (um¢pposbre)
Ne i/l mporpamMmbI KoHTpobHBI IIpakTHYeckHn
Bcero oOpa3oBaTe/ibHbIE
e padoThI e padoThl
pecypchl
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 3 0 0 https://lesson.edu.ru/04/10 snemenToB /. 1. MenaeneeBa
1.2 XUMHUYECKUE PeaKUU 1 1 https://lesson.edu.ru/04/10
Crtpoenue BeniectBa. MHOrooOpasue
1.3 4 0 0 https://lesson.edu.ru/04/10 BeriecTs
Hroro no paznery 13 https://lesson.edu.ru/04/10

Pa3nen 2. Heoprannuyeckasi xumust
2.1 Metamner 6 0 1 https://lesson.edu.ru/04/10 2.2 Hemeramer 9 1 1 https://lesson.edu.ru/04/10

CB?ISI) HeOpFaHI/ILIeCKI/IX nu OpFaHI/I'-IeCKI/IX
2.3 2 0 0 https://lesson.edu.ru/04/10 BemiecTB

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

Hroro no paszneny

Pa3zgen 3. XuMus u :KU3HL
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3.1 XuMHSA U KU3HD 4 0 0 https://lesson.edu.ru/04/10

Hroro no pazueny 4

OBIIEE KOJIMYECTBO YACOB I10 34 2 3
I[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acoB Jara
Ne Tema ypoka U3yYeHH JJIEKTPOHHbBbIE HU(PPOBLIE

n/n Bcero 1 o0pa3oBaTe/ibHbIE PeCypChl
Kounrpoabusl IIpakrudeckn

e padoThbl e paboThbl

[Ipenmet oprannueckom https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
XUMUH, et 4e24-ac02-efb16fa49f6a
BO3HUKHOBEHIUE,
pa3BUTHE U 3HAUYECHUE
Teopus crpoeHus https://academycontent.apkpro.ru/lesson/c935a58cab0e-
OpraHMYECKHUX 4¢59-9dcf-20517ae4b52¢
2 coenuHeHuit A. M. 1 0 0
byrneposa, e€ OCHOBHbIE
MIOJIO’KEHHUS
IIpencraBnenue o
KJ1acCU(pUKaLUU
OpTraHUYCCKUX BECIICCTB.
3 Howmenkmnarypa 1 0 0
(cucremaTnyeckas) u
TPUBHAJIBHBIC HA3BAHHUA
OpTraHU4YCCKUX BCIICCTB

https://academycontent.apkpro.ru/lesson/726ee099e1a9-
410f-b8be-b4ch589aeadl
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AJIKaHbBI; COCTaB U https://academycontent.apkpro.ru/lesson/258ddc06ec23-

CTpOCHHE, 1 0 0 473c-b3d7-ed82fcaddd02

TOMOJIOTUYECKHH PsIJT

Mertan u 3Tag — https://academycontent.apkpro.ru/lesson/258ddc06ec23-
npocTeiime 1 0 0 473c-b3d7-ed82fcaddd02

MIPEICTAaBUTENH AJIKAHOB
https://academycontent.apkpro.ru/lesson/4038171e4158-

AJIKCHBI: COCTAB 1 1 0 0 4bd1-ae98-18dc1cfb9399
CTPOCHUC, CBOMCTBA

OTUJICH U IPOIUIIEH —
MpOCTeHIINE NpeAcTaBuTE 1 0 0 https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas paborta No 1. https://academy-

«[lonyuyenue sTuieHa u 1 0 1
content.apkpro.ru/lesson/53cd2379u3y4eHne ero cBOMcTB»  2a45-43b1-9f67-7ebcdaf03ce0

Ankanuensl. Byranuen-1,3 u metunOyrannen-1,3.
ITonyyenue
1 0 0 https://lesson.edu.ru/04/10 CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUU PS/I.

1 0 0 https://lesson.edu.ru/04/10
AneTuieH — NpocTeNIIni peICTaBUTENb aIKMHOB https://academyBrruncienns no ypaBHEHHIO
1 0 0 content.apkpro.ru/lesson/7dada027XxuMHUYECKOI peaKIiu

8448-418f-b416-fbaledd4ab6d https://academy-

ApeHbl: 6€H30J1 ¥ TOITYOJL.

1 0 0 content.apkpro.ru/lesson/d86d7d00 TokCHYHOCTH apEHOB -
d5b4-491d-aded-c3ddal9feef4

['eneTnveckas CBS3b yrieBOJIOPOIOB,
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[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB:

MIPUPOJHBIN ra3

1 0 0 https://lesson.edu.ru/04/10 mpuHAAIEKAIINX K PA3TUIHBIM
KJ1accam
Y TIONTyTHBIE HEPTSIHBIC Ta3bl, 1 0 0 https://lesson.edu.ru/04/10 HedTh U

MPOIYKTHI €€ rnepepaboTKu

[IpupoaHble ICTOYHUKY YIIIEBOAOPOIOB:

MIPUPOAHBIN ra3

pazaeny «YTrieBOAOpOIbI»

HpeHeHLHHe OJHOATOMHBIC

MHoroaTtoMHEIE CIIUPTHI:

deHou: CTPOCHUC MOJICKYIJIbI,

OZIHOOCHOBHBIE MPEIECITbHBIC

u nonytHbie HeQTsHbIe Ta3bl, 1 0 O https://lesson.edu.ru/04/10 HeGTH 1 MPOIYKTHI €€

nepepabotku KonrposnbHas pabora o
1 1 0 https://lesson.edu.ru/04/10
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CHHPTHI: METaHON M dTaHol. 1 0 0 content.apkpro.ru/lesson/5439c18b-
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1 0 0 content.apkpro.ru/lesson/461aa9c83TUIIEHTIIMKOIIb U TJIMIIEPUH
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https://academy-
dbuznueckue U xumpdyeckue 1 0 0 content.apkpro.ru/lesson/649883b8
CBOWCTBA, IPUMEHEHHUE -7¢5f-4f16-896e-10a2278b08f1 https://academy AL Iernuanl:
dbopManbaerua u
1 0 0 content.apkpro.ru/lesson/8664b319 artetansaerun. AeToH -
0ba3-4945-b076-ch7ae5858b90

https://academy-

KapOOHOBBIE KUCIOTHI: 1 0 0
content.apkpro.ru/lesson/b4feaa04mypaBbuHas U ykcycHass — 3438-4b57-a3ec-ba0f9fe63c0d
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[IpakTudeckas padora No 2. https://academy-

«CBolicTBa pacTBOpa YKCYyCHOU 1 0 1
content.apkpro.ru/lesson/9834d408 kucioTel» -386d-444a-8de3-7efba8b98cdb

CTCapI/IHOBaH " OJICMHOBasA

KHCJIOTBI, KaK MpeACTaBuTeN 1 0 0 https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
Mpru1a KaK COJIX BBICIINX

KapOOHOBBIX KHCIIOT, UX 1 0 0 https://lesson.edu.ru/04/10

MOIOIIEE NEHCTBUE

Crnoxwnble 3¢upsl Kak https://academynpon3BoHbIe KapOOHOBBIX
1 0 0 content.apkpro.ru/lesson/71ac43f2-

KuCaoT. 'maponus cinoxHbix a0d4-4945-a0eb-1e59cd5f4d9f

a¢hupoBs https://academy’Xupbl: THAPOIIN3, IPUMEHECHHE,

1 0 0 content.apkpro.ru/lesson/71ac43f26monoruyeckast pojib KUPOB

a0d4-4945-a0eb-1e59cd5f4d9f

VYrneBoasl: cocras, https://academyxiiaccudukanus. Baxueitmune

1 0 0 content.apkpro.ru/lesson/709ce43a
deb6-4281-963b-01d2e212d4d0 ppykTo3a, caxaposa

Kpaxman u nemnronosa kak

1 0 0 https://lesson.edu.ru/04/10
HNPUPOIHBIE TTOIUMEPBI
KonTponpHas pabdora no pazaeny
1 1 0 https://lesson.edu.ru/04/10
«Kucnopopacoaepxarine opraHHIecKue
COCIUHEHHMS
https://academy-
AMJHEL: METHJIIAMHUH U aHUJINH 1 0 0

content.apkpro.ru/lesson/0c608a59-

MMPpEACTAaBUTECIIN: TJTIFOKO34,


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://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://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://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/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/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://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://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
https://lesson.edu.ru/04/10
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/0c608a59-4c69-4481-839e-9205f201b73e

4c69-4481-839e-9205f201b73e

AMUHOKHUCIOTHI Kak https://academyamdoTepHbie opraHndecKkue

31 1 0 0 content.apkpro.ru/lesson/c2f2f3d7-
COCOUHEHMS, UX OMOJIOTHYCCKOE
43d1-4873-ace0-78ecab009628
sgaueHue. [lenTuabl
benku xkak npupoiHbIe https://academy-
32 BBICOKOMOJICKYJISIPHBIC 1 0 0
content.apkpro.ru/lesson/c2f2f3d7coe nuHenust 43d1-4873-ace0-78eca6009628
OCHOBHBIC TOHATHS XHMUHU
33 BBICOKOMOJICKYIISIPHBIX 1 0 0 https://lesson.edu.ru/04/10
COCIUHCHHI
OCHOBHI)IC MCTOAbI CUHTC3a BBICOKOMOJICKYJIAPHBIX
34 1 0 0 https://lesson.edu.ru/04/10
coennHeHun. [mactmaccsl, kay4yku,
BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 2 2

[TPO'PAMME
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11 KJIACC MOJICKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHS

IlousTue o AUCIICPCHBIX CUCTCMAX.

Ne 6 VcTUHHBIE U KOJUIOUIHBIE
Tema ypoka n/n PacTBOPHI.
MaccoBast 107151 BellleCTBa B pacTBOpe
KosmyecTBo yacoB DJIEKTPOHHbIE

Jara uudposeie
X UMUUCCKI 31eMEHT. ATOM. KoHTpobHBI IIpakTHuecku U3y4YeHH
Bcero o0pa3oBaTe/ibHbIE € padOTHI € padoThI |

pecypchl

DnekTpoHHas KOHGUTypalus aTOMOB

[Tepunonnueckuii 3aKoH U

HCpI/IOIH/I‘-ICCKaSI CUCTCMA XUMHNYCCKUX
https://lesson.edu.ru/04/1

anemeHToB 1. 1. MenaeneeBa, UX CBS3b C

N o 1 0 0
COBPEMEHHOM TEOPHUEN CTPOCHUSI aTOMOB
0 https://lesson.edu.ru/04/1
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHNYCCKUX DJICMCHTOB U UX
COEIMHEHUH 10 IPyIIaM U IEPUOIAM. 1 0 0
0 https://lesson.edu.ru/04/1
3HavYeHHE MEPUOINIECKOTO 3aKOHA U
CHCTEMBI XMMHYECKHX 3eMeHToB J[.1.
MenieneeBa B pa3BUTHU HAyKU
Crpoenue BelecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1 0 0
0 https://lesson.edu.ru/04/1

KOBAJICGHTHOM CBS3H. BOI[OpOJIHaH CBA3b

BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
Crenenn oxkucieHnd. Bemecrsa


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

10

0 ht lesson.edu.ru/04/1
tp 1 0 0
0
S:
https://lesson.edu.ru/04/1
1
1l 0 0 0
Knaccudukanus 1 HoOMeHKIaTypa
HEOPraHUYECKUX COCTMHEHUN. https://lesson.edu.ru/04/1
1 0 0

I'enernmueckas cBI3b HEOPTaHUYCCKUX Q BCIICCTB, PAa3JIMYHBIX KJIIACCOB

Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM
Y OPTaHUYECKOU

XUMHH. 3aKOH COXPaHEHMSI MAaCChI https://lesson.edu.ru/04/1
1 0 0

BELIECTB; 3aKOH COXpaHeHUs A U1 0 MpeBpaLEHUs SHEPTUN IPU XUMHUECKHUX PEAKIMIX

CxkopocTts peakiuu. O6paTumbie https://lesson.edu.ru/04/1
1 0 0

peakuun. XuMMHUYECKOE paBHOBECHE 0

[IpakTuueckas padora Ne 1. «Bausaue https://lesson.edu.ru/04/1
pa3IuYHbIX (PAKTOPOB HA CKOPOCTh 1 0 1

0 XuUMHU4YECKOU
peaKIum»

SHGKTpOHI/ITH‘-IeCKaSI Jucconuanus.


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
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11

12

13

14

15

16

17

I'maponu3s opraHuYeCcKUX U HEOPraHUIECKUX
BEILECTB

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

U pacTBOPOB coieit

KoHnTponpHas pabdora mo pasaeny

((TGOPGTI/IHCCKI/IC OCHOBBI XUMHN))

MerTamisl, uX IOJIOKEHHE B

J. 1. MeHnaeneeBa u

[Tonsitue o Bomopoanom nokasarese (pH) https://lesson.edu.ru/04/1
pacTBopa. Peakniuu nonHoro oOMeHa. 1 0 0
0

https://lesson.edu.ru/04/1

peaknuu. [lonsrue 06 smekrponuse 1 0 0
0 paciaBoB

https://lesson.edu.ru/04/1

[e]

https://lesson.edu.ru/04/1
[lepnonnueckoi cucTeMe XUMHUYECKUX 1 0 0
0 n1IeMEeHTOB

0COOEHHOCTH CTpOoeHHUs aToMOB. O01Me puznyeckue

CBOMCTBA METAJLJIOB

CnnaBbl METAIIOB. DIEKTPOXUMHUYECKUN

PSAI HAaPSKEHUN METAJUIOB

XUMHYECKHE CBOMCTBA BAXKHEUIIINX

ATIOMUHUI) U UX COeTMHEHUI

XHUMHUYECKHE CBOMCTBA OWHKa, XCJIC3a U

https://lesson.edu.ru/04/1

[e]

https://lesson.edu.ru/04/1
METaIIJIOB (HATPUM, KaJHii, KalbIUH, 1 0 0
0 maraui,

https://lesson.edu.ru/04/1

(e}

1 0 0 UX COEINHEHUI
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18

19

20

21

22

23

24

25

26

XHUMHUYECKUE CBOMCTBA XPOMA, MEIU U UX https://lesson.edu.ru/04/1

1 0 0
COCITMHEHUN 0
[IpakTnueckas padbora Ne 2. "Pemenue https://lesson.edu.ru/04/1
AKCIIEPUMEHTAJIbHBIX 3324 110 TEME 1 0 1
0
«Merams»"
Hemeramisl, NX HOJNOKEHNE B
[lepuoauueckoit cucreMe XMMUYECKUX https://lesson.edu.ru/04/1
1 0 0

sanemenToB /. 1. MenzaeneeBau 0 0COOEHHOCTH CTPOCHHSI aTOMOB

dusuyeckre CBOMCTBA HEeMeTaIIoB. https://lesson.edu.ru/04/1
AmoTrponust HeMETauIoB (Ha IpUMeEpe 1 0 0
0 xucnopona, cepsl, pochopa u yriepomaa)

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI https://lesson.edu.ru/04/1
1 0 0 " X coequHenuin 0

XuMu4eckue cBoicTBa a3oTa, pocodpa u https://lesson.edu.ru/04/1
1 0 0 HX COSIMHECHUMN 0

XHWMHYECKHE CBOMCTBA yIiIepo/a, https://lesson.edu.ru/04/1
1 0 0

KPEMHUS U X COCTMHEHUHN 0

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U https://lesson.edu.ru/04/1
1 0 0 HUX COECIUHEHUN 0

O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI

no teMe «HemeTtamuiey. Beruucienus mo https://lesson.edu.ru/04/1
1 0 0

YPAaBHEHUSM XUMUYECKHUX PEAKIUN U 0 TEPMOXMMHUYECKHUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemmenue https://lesson.edu.ru/04/1
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27

28

29

30

31

32

33

SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC

"Hemeramisl"» KonTposibHas

pabora o remam

[e]

Heoprannueckue u oprannueckue https://lesson.edu.ru/04/1

1 1 0
«Metanael»y n «Hemeraisly
kucioTel. Heoprannueckue u 1
OCHOBaHUS
AmMdoTepHbIe HEOPraHUYECKUE U
OPraHNYeCKHUE COCTUHEHUS.
1 0 0

I'eneTnyeckas cBs3b HCOPraHNYCCKUX U 0 OpPraHu4YCCKuX BCUICCTB
Pons xumuu B obecrieueHun

JKOJIOTUYECKOU, JHEPIreTUUECKON U
1 0 0
MUIIEBON 0€30MacCHOCTH, PA3BUTHHI 0 METUITHHEI

[TpencraBienus o0 OOIMMX HAYYHBIX
MNPUHIUIAX POMBIIUIEHHOTO NOTYYEeHHUs

BaXKHEHIIINX BEIIECTB

YenoBek B MHPEC BCIICCTB U MATCPUAJIOB

0

0

0 opranunueckue

https://lesson.edu.ru/04/1

https://lesson.edu.ru/04/1

https://lesson.edu.ru/04/1
0 0
0

https://lesson.edu.ru/04/1
0 0
0

https://lesson.edu.ru/04/
1
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34

XI/IMI/IH nu 3,[[0p0BBe YCJIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

[e]


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

YYEBHO-METOJINYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA OBA3ATEJIbBHBIE
YUYEBHBIE MATEPHAJIBI JIS1 YYHEHUKA

Xumumsi, 10 wmace/ INabpuensa O.C., OctpoymoB WN.I'., CrnaaxoB C.A., AxnuonepHoe oOmiectBo «M3marenbcTBo
«IIpocsemenune»,2021 r

Xumus, 11 kmace/ INabpuensn O.C., OctpoymoB W.I'., CnaaxoB C.A., AxuuonepHoe oOmiectBo «M3marenbcTBo
«IIpocBemenue»,2021r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
Xumusi(0a30BbIiypoBeHb ). Peannzaius oOpazoBanus: MmeToauyeckoe nocooue ansa yuurens / Kasepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «HcTuTyT cTpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:ui.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

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









