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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpeIHEr0 o00mero o0pa3oBaHUs
pazpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K Pe3ysbTaTaM OCBOCHHS
dbenepanbHOll 00pa30BaTENbHOW MPOTrpaMMbl CPEJAHETO OO0IIero oOpa3oBaHUS
(®OIT COO), mnpencraBieHHbx B DenepalibHOM  TOCYJIapCTBEHHOM
obpazoBatenbHOM cTangapte COO, ¢ yuétom Konnenuuu npenogaBanusi yaeoOHOTo
npeameTa «XuMus» B o0pazoBaTesbHBIX opraHusamnusax Poccuiickoit deneparuuy,
peanu3yronMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPAMMbI, U OCHOBHBIX MOJIOKEHUHN
«Crpareruu pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopstxenue IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0J0B K pa3pabOTKe MPOrpamMMbl MO XUMHHU, K OINPEACIICHUIO
oOrmielt crpaTeruy 00y4YeHus, BOCIUTAHUS M PA3BUTHS O0yUYaIOIIUXCS CPEICTBAMHU
yaeOHoro npeameta «Xumus» mist 10—11 kraccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHentyaiabHple mosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJCH,
colepkaHus, pPe3yJbTaToB OOy4YeHHs W TpeOOBaHWU K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
oOmreoOpa3oBaTeNIbHON  OpraHU3alliy, SBISETCS HEOTHEMJIIEMOM YacThi0 UX
oOpazoBaHHOCTH. OHO CIYKHT 3aBEpUIAIOIIMM DJTallOM peaju3ali  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHCTEME XHMHYECKOTrO 00pa3oBaHUsA. OJTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPUPOIbI, POPMUPOBAHKS MHUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeJI0BEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBbIO
U TpupojHoOi cpene. Peanusyercs xummudeckoe oOpazoBaHue oOydaronIuxcsl Ha
YpOBHE CpeIHEro 00111ero 00pa3oBaHus CpeiCTBAMHU y4eOHOTO MpeaMeTa « XUMHUS),
COJICp’)KAaHUE U IOCTPOCHUE KOTOPOrO ONpPEAENICHbl B MPOTrpaMME MO XUMHUHU C
yu€ToM creuu(pukd HayKd XUMUHU, €€ 3HauYeHHs] B TO3HAHUM TNPUPOJBI U B
MaTepHaAIbHON KU3HMU OOIECTBA, a TaKXKe ¢ YYETOM OOIIUX IeJIe U MPUHIUIIOB,
XapaKTepU3YyIIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJHEro  OOIIero
obpazoBanus B Poccutickoit deneparuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyio poib B
COBPEMEHHOW IUBWIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUaTbHON KYJIbTYpPHI.
Ona BHOCUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIIMOHATILHOIO HAYYHOTO MBIIIJICHUS, B
CO3/IJaHUE 1IEJIOCTHOTO TPECTaBIEHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU Ha OCHOBE IMOHHUMAHUS
BEILECTBEHHOTO COCTaBa OKPYXAIOIIETO0 MHpA, OCO3HAHUS B3aUMOCBSI3U MEXK]Y
CTPOCHHUEM BEILIECTB, NX CBOMCTBAMH M BO3MOKHBIMHU 00JIACTAMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYs ¢ APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMMs CTajla
HEOTHEMJIEMOM YacThI0O MUPOBON KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TPyAa W KU3HU KaxJa0ro ujeHa ooOmectBa. CoBpeMeHHass XHMMHUS KaK Hayka
CO3MJATEIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBjleHAa Ha pELICHHE
rJ100aJbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHsI YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTU U OXPaHbI 3J0POBBSI.

B coorBerctBUM ¢ OOmMMH MLENSAMH M TMPUHIUIIAMUA CPEIHEro OOIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YYEHMs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 UM JJsi  BbIpAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMA, MPOJOJDKECHUS
00pa30oBaHus B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBnsomiuMu ~ nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChbl —
«Oprannyeckas xumus» U «OOIIass M HeopraHUYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BOM HAayKH: cHCTEMa
3HAHUU 1O HEOPTraHWYECKOM XMUMHU (C BKJIIOYEHHUEM 3HAHHWU U3 OOIIeld XUMHUM) U
OpraHnyeckon xumuu. PopmMupoBaHUE JAHHOM CHUCTEMBI 3HAHUW IPU U3YyUYECHUU
npeaMera O00eCreyrMBaeT BO3MOMKHOCTh PACCMOTPEHHS BCETO MHOT000pasus
BELIECTB HA OCHOBE OOIMX MOHITHM, 3aKOHOB U TEOPUN XUMHH.

Crpyktypa conepkaHuss KypcoB — «Opranuueckas xumus» U «OOmas u
HEopraHuyeckas XUMHUsS» cQOpMUpOBaHA B IMporpamMme MO XHUMHM Ha OCHOBE
CUCTEMHOr0 TNOJAXO0Ja K U3YYEHHMIO Yy4eOHOro Marepuasa H oOycIOBJIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYeCKOW XHMHUM BELIECTBA
paccMaTpHUBaIOTCSI HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCAVHEHNH, a TAaKXK€ HAa YPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX
IPEICTaBIECHUI O CTPOEHUU BelecTB. CBeeHUS 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAl0TCA B Pa3BUTHUHU — OT YIJIEBOAOPOJOB /IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMd. B Kypce  OpraHM4eckod  XUMHHM  IOJYYalOT  pPa3BUTHUE
chopMupOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS MEpPBOHAYAIbHbBIC
NPEICTABICHUS O XUMUYECKOM CBsI3HU, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUSI, O XUMUUYECKON PEAKLIAH.

[lon HOBBIM yriOM 3peHHs B MHpeameTe «XuMHus» 0a30BOro ypoOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
TEOPETHUUECKU MaTepuan U (HAKTOJIOTMUECKHE CBEICHHMS O BEIEeCTBaX H
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIias ¥ HeopraHuyeckas
XUMHSD» O0OydaloIMMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYECHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



rIyo’)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YyHKIMA 3TOro 3akoHa — OT
0000111at0111eH 10 0OBICHSIONICH U TPOTHOZUPYIOIICH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIUX BEUIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX M MPUMEHEHUH, a TAKXKE O XMMHYECKUX PEaAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JonoHseTcs B Kypcax 10 u 11 kiraccoB anemenTamu
coJiepKaHusl, UMEIOIIUMU KYJIbTYPOJIOTHYECKUM M MPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3M XUMHHM C JPYTUMHU HayKaMH,
PacKphIBAIOT €€ POJib B MO3HABATEIHLHOM M MPAKTHYECKOM JIEATETbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX MpoOJjemMaxX, CBS3aHHBIX C XHMHEH,
KPUTUUYECKU OCMBICITUBATH MH(POPMAITUIO U IPUMEHSITh €€ /ISl TOTIOTHEHUS 3HAaHUH,
pelIeHust UHTEJUIEKTYyaJIbHBIX U IKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIIbCKUX 3a/1a4. B
HEJIOM Ccofep’KaHue y4eOHOro mnpeamera «XUMHs» JIaHHOTO YPOBHSI M3YyYEHHs
OpUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYUAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusl (PUIOCOPCKUX UIeH, TaKMX KakK: MaTepuaJlbHOE EIUHCTBO
HEOPraHWYECKOTO U OPTraHMYECKOr0 MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM UM CTPOCHHUEM, ITI03HABAEMOCTh IIPUPOIHBIX SBICHUN MYTEM DKCIIEPUMEHTA
U pEIICHUS TMPOTUBOPEUM MEXAYy HOBBIMH (aKTaMu U TEOPETUYECKUMHU
NPEANOChIIKAMHU, OCO3HAHUE POJIU XMMHUU B PEIICHUU IKOJIOTUUECKUX MPpoOIieM, a
TaK)Ke Mpo0JieM COEPEKEHUSI IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MATEPHUATIOB.

B nmane pemeHus 3amad  BOCHUTAHMS, Pa3BUTHS W COLMAIM3ALUU
0o0yyYaromuxcsi MPUHATBHIE TPOTrpaMMOM MO XUMHUU TOAXOJbl K OMNPEICICHUI0
COJICp)KaHUSI W TIOCTPOCHUS TpeAMeTa NpeaycMaTpuBaioT (popMupoBaHUE
YHUBEPCAIIbHBIX YUE€OHBIX IEUCTBUN, UMEIOIIUX 0a30BOE 3HAUEHUE ISl Pa3IUUHBIX
BUJIOB JIEATEIBHOCTH: pEHICHUS TpoOieM, TOWCKa, aHanmm3a W 00pabOTKu
uH(poOpMalK, HEOOXOAMMBIX [UIsl MPUOOPETEHUs OMNblTa MPAKTHUYECKOW U
UCCIIEIOBATEIBCKON JEATENbHOCTH, 3aHMMAIONIEH Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpemogaBaHus XWMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK ¥ Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHus, MPU OMPeaeICHUN
COJIEpKATEJIbHOM XapaKTepUCTUKU LeJied M3yYeHHs NIpeAMeTa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYUMOCTH TPAIUIIMOHHO Tpu3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HAayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
NESATEbHOCTA YE€JIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUS TaKOW MOAXOJ K OIPEICICHUIO LENEH HU3YUYCHUs
peaMETA SIBJIETCS BIIOJIHE ONPABJAHHBIM.



CornacHO JaHHOM TOYKE 3pEHHSI TJIABHBIMU LIEJISIMU HM3YyYEHHS IpeIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBisttOTCSA:

e (¢opMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIC MOHATHUS, (PyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XHMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHUE W TMOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
0000111eHN MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUECH UX
Pa3BUTHUSA U CTAHOBIICHUS;

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIECTB U XUMUUYECKHUX PEaKIINil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN
OpPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMUUYECKUX SIBIICHHI, UMEIOIINX
MECTO B MIPUPOJIE, B IPAKTUYECKON M MOBCEHEBHOM KU3HU;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACSITEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO0 OJKCIEPUMEHTa, COOJIOJCHUEM  IpaBUI
0e30macHOro 0OpaIleHus ¢ BEIECTBAMHU.

Hapsany ¢ atuMm, comepkareibHas XapakTepUCTHKA LEJel U 3aa4 U3y4eHUs
IpeaMETa B IPOrpaMMe 10 XMMUH YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHCTEME CpeaHero oodiero obpazoBaHusi. CeroaHsi B
penoJaBaHuy XUMHUH B O0JIbIIEH CTENEHU OTAAETCA MPEANOYTEHUE MPAKTUUECKOM
KOMIIOHCHTE COJIEp)KaHWsl OO0y4YeHHUs, OPHUEHTUPOBAHHOM HA  IOJTOTOBKY
BBIITYCKHHMKA 00I1e00pa3oBaTeIbHON OpraHu3aliy, BIAACIONIET0 HE HabopoM
3HaHUM, a (PYHKIIMOHAJIHLHOMW T'PAMOTHOCTHIO, TO €CTh CIOCO0AMU U YMEHUSIMU
AKTUBHOTO MOJYYCHUS 3HAHUM ¥ IPUMEHEHMSI UX B PEabHOM KU3HU ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

B cBsi3u ¢ 3THM npu n3yueHuu npeaMera « XuMush» JOMUHUPYIOIIEe 3HaYCHHUE
pUOOpETAIOT TaKUE 1NN U 3a7a4M, KaK:

azanTanys o0y4JaroIMXcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHUE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHUIO TPAMOTHBIX
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIIMSIX, CBI3aHHBIX C BEIIECTBAMH M MX
IPUMEHEHUEM;

dbopmupoBaHue y OOydYalolUXCAd  KJIIOUEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETCHIMI), HMMEIOIIUX YHUBEPCAIbHOEC 3HAYCHUE [JIsi Pa3IUYHBIX BHUOB
NEATENbHOCTU: PEIIeHUs MpoOieM, MOUCKA, aHalIu3a U 00pabOTKKU MH(POpPMALIHH,
HEOOXOUMBIX ISl TPUOOPETEHUS OIbITA JIEATEIIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B TMO3HAHUM XUMHH, a TaK¥XKe JUIsl OLUECHKUA C TMO3UIUNA HKOJOTHUECKOM
0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTraHU3M
YEeJI0BEKa U MPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBLHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHMS 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH, UCTIOIB30BATh
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH I MOUCKA U aHalu3a y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAIIUU XUMHUYECKOTO COJICP KAHMUS;

(dopMupoBaHUE M pa3BUTHE Y O0YUJAIONTUXCS aCCOIMATHBHOTO U JIOTHYECKOTO
MBIIIUTCHUS, HAOI0IaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPHU TUTAHUPOBAHUHM W TIPOBEJACHUU XUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYaromuxcsi YOSKIEHHOCTH B T'YMaHUCTHYECKON
HATpPaBIECHHOCTH XUMHH, €€ BaXHOW POJIM B PEIICHUU TIIOOATBHBIX MpoOiIeM
paIoHaIBLHOTO MPUPOOIIOIF30BAHUS, TOTIOTHEHHUS YHEPTETUIECKUX PECYPCOB U
COXPaHEHHUs TPHUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a Tak)Ke MPUOOPETEHHUs OIbITa
UCTIONB30BaHUSl TONYYCHHBIX 3HAHUN I TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSMHU.

B yuyeObHOM mnaHe cpenHero oOmiero oOpa3oBaHUS NpPEeIMET «XUMUSD)
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HayUYHBIE
IPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JUIS U3YYEHUsI XMMUHU, Ha 0a30BOM YpOBHE
cpeaHero odiiero oopazoBanusi, coctanisier 68 yacon: B 10 kiacce — 34 yaca (1 gac
B Hejenmo), B 11 kimacce — 34 gaca (1 gac B HeieIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC
OPTAHNYECKAS XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOH XUMUM

[Ipenmetr oprannyeckoil XUMHUU: €€ BOSBHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
MOJIYYEHUH HOBBIX BEILECTB M MaTepuanaoB. Teopus CTPOEHHUS OPraHUYECKHX
coenuHeHnii A. M. bytiepoBa, €€ ocHOBHbIE MOJ0KeHUsI. CTPYKTYpHbIE (DOPMYJIBI
OpPraHMYeCKUX BellecTB. ['oMonorus, wu3zoMepus. XuUMUYECKass CBSI3b B
OpTraHUYECKUX COCMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpencraBnenne o KiraccupuKauy OpraHUYECKUX BemecTB. HomeHkmaTypa
OpPraHMYeCKUX COEIUHEHHMIN (CcucTeMaThueckas) | TpHUBUAJIbHbIE HAa3BaHUS
BAKHEWIIINX MPEICTABUTENIEN KIIACCOB OPIraHUYECKUX BELIECTB.

DKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MpPEBpAllCHUIN:
O3HaKOMJIEHHUE ¢ 00pa3liaMy OpraHUYeCKUX BEIMIECTB U MaTEpHAIaMH HA UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPTaHWYECKUX BEIIECTB, HAONIOJCHUE W OIHCAHUE
JEMOHCTPAIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IMpHU
HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psafa. Meran U 3TaH —
POCTEHIITNE TPEICTABUTEIN alKaHOB: (PU3UYECKHEe W XHUMHYECKHE CBOMCTBA
(peakuuu 3amMenIeHus W TOPEHHs), HAXOXKICHUE B MPUPOAE, IOJYYCHHE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTWIEH U NPONUIIEH —
IpOCTEHIINE MPECTABUTENN aJKEHOB: (PU3UYECKHe W XHUMHYECKHE CBOMCTBA
(peakiuy THAPUPOBAHMS, TaJOTCHUPOBAHUSA, THUApPATALMU, OKUCIEHUA W
MOJIMMEPHU3ALINH ), TOTyYSHUE U IIPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakius mnonumepusanuu). [lonydyeHre CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHHMS, TOMOJIOTHYECKUH psill. ALETHIICH
— TMPOCTEUIIUA TPEACTABUTENIb AJKHMHOB: COCTaB, CTpOeHUE, (U3UYECKHE W
XUMHUYECKUE CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIUH,
TOpeHMUsl ), MOJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHue, (pU3MYECKUe M XUMHUYECKHE CBOWCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS ), MOJTYyUYCHUE U MpUMEHEHue. 10.1yon:
cocmas, cmpoeHue, @usuyeckue U  Xumuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUs U HUMPOBAHUS), noyuenue u npumernenue. TOKCUYHOCTb apEHOB.



I'eHeTnueckas CBsI3b MEXAY YIJIE€BOJAOPOJAMH, IMPUHANICKAIIMMHA K PA3JIUYHBIM
KJIACCaM.

[IpupoaHble MCTOYHUKM YrieBOAOPOJOB. lIpupoaHbpii ra3 W MOIyTHBIE
HedTsaubie Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HEPTH:
NEPEroHKa, KPEeKUHT (TEPMHUYECKUM, KaTaMTUYECKUi), TUpoiau3. [IpomykTel
nepepadoTku He(TH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MPEBPAILCHUIN:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacC, KayuyKOB U pe3uHbl, KoJuteKuuu «HedTey»
U «YTOJb», MOJIETUPOBAHUE MOJEKYJ YIJIEBOAOPOAOB M rajJOTr€HONPOU3BOIHBIX,
POBE/ICHNE MPAKTUYECKON PabOThI: MOJyUYEHHUE ITUJICHA U U3YUYEHHUE €0 CBOUCTB.

Pacuérnble 3amaumn.

Belunciennss 1o ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOAYKTA PEAKIIMHU IO MU3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIH).

Kucaopoacoaep:kamme oprann4ecKue coeIuHeHust

[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON W 3TaHOI: CTPOCHUE,
dbu3uyeckue MU XUMHUYECKHE CBOMCTBA (peakiuu C AaKTUBHBIMH METaJIaMH,
rajoreHoBOJIOpOJIaMU, TOpPEHUE), NpUMEHEeHHE. BoJIOpoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHME METAHOJIA U ATAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbl€  CHHUPTHL. ODTUJIEHIJMKOJbL W  TJULUEPHUH: CTPOECHHUE,
dbu3nyeckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO MIEJIOYHBIMU
MeTajlaMHi, KaueCTBEHHAasl peaklusi Ha MHOTrOaTOMHbIe crnupThl). JlelicTBue Ha
OpraHu3M 4esnoBeka. [[puMeHeHne TInnepruHa U STUJICHTJIMKOJIS.

@deHosl: CTPOCHHE MOJEKYIbl, (U3MYECKHE U XHUMHUUYECKHE CBOICTBA.
Tokcuunocts Qenona. [lpumenenue genona.

Anpneruapl U kemowvl. DopmanplIerul, AaUCTAIBIACTUI: CTPOECHHUE,
dusnueckre W XUMHYECKHE CBOWCTBA (PEaKIIMU OKHUCICHUS W BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINN), OJYYCHUE U IPUMEHEHUE.

OnHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTh. MypaBbHHAsl U YKCyCHAst
KHUCIIOTBI: CTpOeHUe, GU3NUECKIE U XUMUIECKUE CBONCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCJIOT, peakius 3TepuduKaum), NoydeHue u npumeHenue. CreapruHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENM BBICIINX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBUE.

Cnoxnble 3GUpPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. bruonornyeckas
POJIb )KUPOB.

YrneBomel:  coctaB, KiacCUUKAIMSA ~ yriaeBojoB  (MOHO-, JU- U
noyrcaxapubl). [Jroko3a — mpocTedmuii MoHOCaxapua: 0COOCHHOCTH CTPOCHUS



MOJIEKYJIbI, PU3MUECKHIE U XUMUYECKHE CBONCTBA (B3aUMOJICHCTBUE C THAPOKCUIIOM
meau(ll), okucnenne aMMruagyHbBIM PacTBOPOM okcua cepedpa(l), BoccraHoBIEHUE,
Opo’KeHHE TIIOKO3bI), HAXOXKJICHUE B IPUPOJIC, TPUMEHEHNE, OMOJIOTHYECKas POJib.
®otocuHTe3. PpyKTO3a KAK U30MEP TIIFOKO3BL.

Kpaxman u nemnonosa kak npupojsbie noiaumepsl. CTpoeHue Kpaxmana u
HeJUt0NI03bl.  DU3Mueckue W XUMUYECKHE CBOMCTBA Kpaxmana (THUApOIIH3,
KauyeCTBEHHAs PEaKIIHs C HOJIOM).

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHMsI BEIIECTB M HMX MPEBPAILCHUIA:
poBe/ieHHe, HaO0/IEHHEe W OINHUCAHHME JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAuYE€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKMCICHHE ATaHOJa
okcugoM Mmemu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJICHCTBUE TIIMIEPUHA C
ruapokcugoMm meau(ll)), anpaeruoB (OKMCIEHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJICHKE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKlMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WJIM MTPOYKTOB PEAKIIUN).

A3zoTcoaepxalniie OpraHMueckue COeIMHEeHHUS.

AMMHOKHUCIIOTHI Kak aMmpOTepHbIE opraHnyeckue coeauHenus. duznueckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha MpuMepe riuluHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benkun kak nOpupojHBIE BBICOKOMOJICKYJApHBIE coeauHenus. [lepBuunas,
BTOpUYHAs M TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAUECTBEHHBIE pEaKI[MU Ha OEIIKH.

OKCMEpUMEHTAIbHBIE METOJbl H3yYEHMs] BEIIECTB M HUX MPEBpAlllCHUIN:
HAOJIO/ICHUE U OMHMCAHUE JEMOHCTPALIMOHHBIX OMNBITOB: JACHATYypalus OEIKOB IpH
HarpeBaHMM, LIBETHbIE PEAKIIUH OEJIKOB.

BrbicokoMoJIeKy/IIPHBIE COeITMHEH S

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYJIsIpHast
macca. OCHOBHBIE METOJABl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COEIWHEHHA —
MOJIMMEPHU3AIIHS ¥ TIOTUKOHICHCAITHS.

OKCIEPUMEHTAIbHBIE METOJbl HM3YYCHMsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanusanus MexXnpeIMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kyacce OCYILIECTBISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIMX EeCTECTBEHHO-



HAyYHBIX TOHATUN, TaK W TOHSTHH, SBISIIOIIUXCS CUCTEMHBIMHU JI OTACIIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SIBIICHUE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAIM3, CUHTE3, KJIacCU(PUKAIUs, MEPUOIUIHOCTh, HAOIIO/IEHNE,
U3MEpEeHne, FIKCIIEPUMEHT, MOJIETTUPOBAHHE.

dusmka: Marepus, DHEprusi, Macca, aroM, DJIJIEKTPOH, MOJIEKYIa,
SHEPreTHYECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHoOe COCTOSTHHE
BEIIeCcTBa, GU3NYCCKUE BETMUMHBI U SMHHIIBI X U3MEPCHHUS.

buonorus: kimerka, opraHm3Mm, Omochepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OWOJIOTMYECKHM AaKTHBHBIC BeliecTBa (OCIKH, YTJIEBOMABI, KHUPHI,
dbepMeHTHI).

I'eorpadusi: MuUHEpAIBI, TOPHBIC MMOPO/IbI, TOJIC3HBIC UCKOMAEMBbIC, TOILIIUBO,
pECypCHI.

TexHoNOTHS: TMHINEBbIE TMPOMYKTHI, OCHOBBI PAallMOHAIHLHOTO THTAHUSA,
MOFOIITHE CPEJICTBA, JICKAPCTBCHHBIC U KOCMETUYECKHE IperapaThl, MaTEPHAIIBI U3
UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

Teopernueckue 0CHOBbI XUMUM

XuMuueckui anemMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUEe YPOBHHU, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacmpeiejieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOHPUTYpaIisi aTOMOB.

[Teprognueckuii 3aKoH u Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Cps3p nepuoauyeckoro 3akoHa W llepuonnueckoil cucteMbl
xuMHudeckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIJIOXXHBIX BEIIECTB IO TPYNNaM H TEPHOJaM.
3HaYEHHE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUN HAYKHU.

Crpoenne BemecTBa. XUMHYECKass CBsSI3b. Buabl XUMHUYECKOW CBS3H
(KoBaJIeHTHAasl HEMOJIIpPHAs W TOJIApHAsi, MOHHAs, MeTaJuinueckas). MexaHU3MbI
o0pa3oBaHUs KOBAJECHTHOM XUMHUYECKOW CBsA3W (OOMEHHBII UM JIOHOPHO-
aKkienTopHblil). BomopoaHas cBsi3b. BalleHTHOCTh. JIEKTPOOTPULIATEIBHOCTD.
Crenenb okucieHus. MIoHbI: KAaTHOHBI U AHUOHBI.

BemectBa  MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOTO ~ CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTAaBa BEMIECTBA. THIBI KPUCTATUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEMIETKH.



[Ionstue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
Maccosas 1015 BelecTBa B pacTBOPE.

Knaccuduxanus HEOPIraHUYECKUX COCMHECHUMN. Homenxkiarypa
HEOPraHUYECKUX BelIeCTB. [‘eHeTudeckas CBA3b HEOPraHMYECKUX BELIECTB,
NPUHAJIEKAIINX K PA3JIUYHBIM KJIaCCaM.

Xumuueckass — peaknusa.  Kiaccupukanuss — XMMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKOW XHMMHH. 3aKOH COXPAaHEHHsS MACChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUH [P XUMUYECKUX PEAKLIMIX.

CKopoCTh peakiu, €€ 3aBUCUMOCTh OT paznudHbIX (pakTtopoB. OOpaTUMBbIE
peakuuu. XuMHUUYECKOe€ paBHOBecue. DaKTOpbl, BIMSIOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTpoiauTuyeckas aucconuanus. CuibHbIE U cla0bie eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpaJIbHas, 11I€JI0YHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHSI BEIIECTB M WX MPEBPALICHUIA:
neMoHcTpanusa Taonui «llepuoauyeckas cucrema xumuueckux snementos 1. U.
MenneneeBay, U3ydeHUE MOJIEIEH KPUCTAJUIMYECKUX PEHIETOK, HAOMIOJCHUE U
OTHMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KATAIU3aTOPa, OMPEAECIECHUE CPE/Ibl PACTBOPOB BEILIECTB
C MMOMOIILI0 YHUBEPCATBLHOIO0 MHIUKATOPA, pEaKI[Mi HOHHOTO 0OMEHA), TPOBEJICHUE
IpaKTUYECKO padoThl «BinsgHue pa3nuyHbIX PaKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKIm.

PacuétHble 3a1aun.

Pacuérel 1O ypaBHEHUAM XUMHUYECKHX pEAKIHUH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHSATHS «MACCOBAS H0JIA
BEILIECTBAY.

Heoprannuyeckass xumust

Hemeramner. Ilonoxenne HemeraiuioB B Ilepuomnueckod  cucreme
xumuueckux sneMeHtoB J[. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nuecKkue CBOMCTBA HEMETAUIOB. AJUIOTPONHUST HEMETAUIOB (HAa MOpHUMEpE
KHCIIOpoa, cepol, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yraepoga W KpeMHHsS) W MX  COCAWHEHUW  (OKCHIIOB,
KHUCJIOPOJICOJEPKAIIUX KUCIOT, BOJOPOJIHBIX COSTUHEHHUI ).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHECHUM.

Mertamnsl. Ilonoxenune meramnoB B Ilepuoguyeckon cucteMe XUMHUYECKHUX
anemeHToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS IEKTPOHHBIX 00O0JIOUYEK
atoMoB MetauioB. O0mume (usnyeckue cBoricTBa MeTauioB. CIiaBbl METAJIIOB.
DIIEKTPOXUMUYECKUI P HAITPSYKEHU METAJIOB.



XUMUYECKUE CBOMCTBA BaKHEUIIMX METAIOB (HATpWM, Kajlui, KaJIbIIUM,
MarHui, aTlOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCITUHCHUM.

OO6mue crnocoObl MmoydeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCINEPUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEUIECTB M HUX MPEBpallCHUN:
U3y4YeHHE KOJUIeKUUU «MeTamibl U CIUIaBb», 0Opa3lloB HEMETANJIOB, PEIICHHE
AKCIIEpUMEHTAJIbHBIX 3aJa4, HAOJIOJIEHWE M OINHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJECHCTBUE THIPOKCHUIA ATIOMHHHS C PACTBOPAMHU
KHUCIIOT U LIEJN0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATHOHBI METAJLIOB).

PacuétHrbie 3agaun.

Pacuérel maccel BemiecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBa, Macce WU 00BbEMY OJHOTO W3 YUYaCTBYIOIIMX B PEAKI[MU BEIECTB,
pacuéTthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO
U3 BEIIECTB UMEET NIPUMECH.

XUMUS U )KU3Hb

Ponb xumum B o0ecrieueHUH IKOJIOTHYECKOM, YHEPreTUUeCKON U MHUILEeBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBI. [lOHSITHE O HAy4HBIX METOJax IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIH.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPUHIUIIAX TPOMBIILIEHHOTO
MOJTYYCHUST BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEIIECTB M MaTEPUANIOB: BAXHEWUIIME CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MaTepuajbl, KpPAacKH, CTEKJIO, KepaMHKa,
Matepuanbl Uil 3JIEKTPOHWKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAIbHbBIC
ynoOpeHus.

XuMHUSg W 3I0POBbE YEIOBEKA: MPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuia 0€30MacHOr0 UCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUH B
ITOBCEHEBHOM KU3HMU.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi  MeXIpeIMETHBIX  CBsI3ed MpU  HM3yYeHUH oOmed u
HEOpraHndeckom xumuu B 11 Kmacce oCylIecTBISETCS Yepe3 UCHOJb30BaHUE Kak
oOIUX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK W TIOHSITHH, SBIISIOIIMXCS
CHCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KIacCHU(pUKAIMs, TEePUOANIYHOCTh, HAOII0ACHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: Matepusi, JHEPrusl, Macca, aToM, JJEKTPOH, POTOH, HEUTPOH, HOH,
W30TOIl, PAJAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTre€TUUECKUN YPOBEHD, BELIECTBO, TENO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (DM3NYECKUE BEIMYMHBI U CIMHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buomorus: kineTka, opraHu3M, DJKocucTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MmuHEpaNBl, TOPHBIE TTOPOJIBI, MOJIE3HBIE UCKOMMAEMbIC, TOTUIMBO,
pECYpCHI.

TexHoJorus: XuMUIeCKasi MPOMBIILUIEHHOCTh, METAJUIyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3SIMCTBEHHOE MPOW3BOJICTBO, IHIIEBAs
IMPOMBINIJIEHHOCTh,  (hapMareBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKUX TIPENapaToB, MNPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB,
3JIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XMW
HA FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JaromIMMHUCST TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JIMYHOCTHBIM,
METanpeIMEeTHBIM M MpeaMeTHhIM). HaydHo-MeTroauueckoil OCHOBOWM IS
pa3pabOTKH TUTAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CPEIHEro OOIIEeTo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOIXO/.

B cooTBeTCTBHUM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS MpeIMeTa «XUMHUS» HAa YPOBHE CPEIHETO
oOurero o0pa3oBaHusl BbIJIEIEHBI CAEAYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIUMHCS] POCCUUCKOM TpakJIaHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALMU K 00yUYEHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JUYHOCTU HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPAIULINIA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
JESTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIMMH LEIO0CTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS SKOJIOTMYECKON KYJIBbTYpbl U CIIOCOOHOCTH CTaBUThH
LEJIN U CTPOUTD KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMETa «XUMHUS» JOCTUTAIOTCA B
€AUHCTBE Y4YEOHOM M BOCHUTATEIbHOM JESATENBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMH, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleajJaMu POCCHUIICKOIO TI'pa)kIaHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMaMM W  [paBWJIaMU  TOBEACHMS,  CIIOCOOCTBYIOIIMMH  IpOLIECCaM
CaMONO3HAHUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUSA JIMYHOCTH
00yyYarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMmeTa «XHUMHS»  OTPaKaroT
c(OpMUPOBAHHOCTh ONbITA TO3HABATEIBHOM W MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peaau3aluyl NPUHITHIX B OOLIECTBE IEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaxaaHCcCKOro BOCIMTAHMS:

OCO3HaHUs 00Y4aIOIIMMHUCSA CBOUX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U ITPaBOMNOPAIKY;

IPEACTABIECHNS O COLHMAIBHBIX HOPMax W MPAaBHIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU A€ATEIbHOCTHU MPHU CO3AAHUN YIEOHBIX
IPOEKTOB, PEIIEHUH YU€OHBIX U MO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaThb W MPUHUMATh MOTHUBBI, HaMEPEHUs, JOTHKY U
apryMeHThI IpYTuX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPMOTHYECKOT0 BOCTIUTAHUSA .

LEHHOCTHOIO OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTEYECTBEHHON XUMMHY;

YBOKEHHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUM M MPAKTHYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yibTaT
JUINTENIbHBIX ~ HAOJIOIEHUM, KpPONOTIMBBIX OKCIIEPUMEHTAJIBHBIX  IIOHUCKOB,
MOCTOSIHHOT'O TPY/JIa YYEHBIX U MPAKTUKOB;

MHTEpECca U MM03HABATEbHBIX MOTHBOB B MIOJYYEHHUH U MTOCJIEAYIOIEM aHAIN3e
MH(pOpPMAIUH O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U MOCTYNKH CBOMX TOBApHILEH C
NO3ULMIA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUMA 3THUX
MOCTYIIKOB;

4) popMHUpPOBaHMS KYJIbTYPHI 310POBbS:

NOHUMaHUSl LEHHOCTEH 3I0pOBOro M 0Oe3omacHOro oOpas3a KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOILIEHHSI K COOCTBEHHOMY (DU3HYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

cobOmofieHns TpaBuil O€30MMacHOro OOpaleHusi C BEIecTBaMU B OBITY,
IIOBCETHEBHOM JKM3HU U B TPYZOBOM AECATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH MPaBWI HWHIUBUAYAIBHOTO M  KOJUIEKTHBHOIO
0€3011acHOT0 MOBEJCHHS B CUTYAIUSIX, YTPOKAIOIINX 30POBBIO U KU3HH JIIOJCH;

OCO3HAHUS MOCHEACTBUNA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTpeOsieHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHHUS );

5) TpyaoBOro BOCIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIEI0BaTEIbCKON
NEeATEbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JPYrUX BHIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pEIICHWH MPAKTUYECKUX 3a]ad
COLIMAJIBHOM HAITPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpECa K MPAKTUYECKOMY M3Y4YEHUIO Mpodeccuii pa3TuyHoro pojaa, B TOM
YHUCJIe HA OCHOBE MTPUMEHEHUS IPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYAOBOU JI€ATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOW TPAEKTOPHUH
oOpa3oBaHus, Oyaymied mpodeccuu U peanu3anud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMUU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSI:

AKOJIOTHYECKU I1€JIECO00PA3HOr0 OTHOUIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HH Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapakTepa SKOJOTUYECKUX MPOoOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEJIbL;

OCO3HAaHMSI HEOOXOJAMMOCTH HCIOJb30BAHUS JIOCTHKCHUH XUMHHM IS
pelIeHns BOIPOCOB PAlMOHAIIBHOTO IPUPOIOTIOJIb30BaHMS;

AKTUBHOTO HENPUATHUA JACUCTBUM, TMPUHOCIIIUX BPEI OKPYKAKOIIEU
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMPUSATHBIE SKOJOTHYECKUE
MOCJICICTBUS MPENPUHUMAEMBIX JISUCTBUHN U MPEOTBPAIIATh UX;

HaJIMYUsl PA3BUTOrO SKOJOTMYECKOI0 MBIIUIEHHUS, YKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEeSATeTLHOCTH AKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCS MMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COIMAILHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO MPOTUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

NOHUMaHMS ChnenupUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poJin B
(GbopMHUpPOBAaHUHN PAITMOHAIBHOTO HAYYHOTO MBINUICHHUS, CO3JaHUU IEITOCTHOTO
npeAcTaBieHUus 00 OKPYKAIOLIEM MHUPE KaK O €AUHCTBE MPUPOJIbI U YelIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIMICHHH TPOOIeM COXpaHCHUS
IPUPOJIHOTO PABHOBECHS;

yOexI€HHOCTH B 0CO0OM 3HAYMMOCTA XWMHH JIJII  COBPEMEHHOM
MBWIN3ALNUN: B €€ TYMaHUCTUYECKON HATPaBJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3bl MaTepUadbHON KYyJbTYpPHl, PEUICHUU TI00ATBHBIX MPOOIEeM
YCTOMYUBOIO Pa3BUTHs YEIIOBEUECTBA — ChIPHEBOM, SHEPreTUUECKOU, MUIIEBOU U
AKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIEYCHUH YCIOBUU
YCTIEIIHOTO TPY/Ia ¥ SKOJOTUYECKHA KOM(DOPTHOM KU3HH KAXKIOTO WieHa OOIIECTRA;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: IOHMMaHUS CYHUIHOCTH METOJIOB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJIy4aeMble 3HAHMS JIJIsl aHAIN3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MUpa U



MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS JieJIaTh 000CHOBAaHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UIMEIOITUXCS TAHHBIX C [IEJIBI0 TTOYUYEeHUS JJOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus: Ipo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN NESITENbHOCTH;

FOTOBHOCTM U  CIHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMoOOpa30BaHUI0, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpECca K OCOOCHHOCTSM Tpy/a B pa3iudHbIX chepax mpodeccruoHaabHOM

NEATEIIBHOCTH.
METANNPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeJIHET0 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIe 1 (OPMHUPOBAHHMSI ~ MHUPOBO33PEHHUS  OOYJArOITUXCS
MEXKIUCIIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa H CHENU(HUKYy METOIOB TO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECCTBO, DYHEPTHUS, SIBJICHUE,
nporecc, CUCTeMa, HayIHbIA (DaKT, TPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOMIOCHUE, M3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC Y4eOHbIE NeicTBUs (TI03HABATEIbHBIC, KOMMYHUKATUBHEIE,

PEryJATUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GYHKIIMOHATHHOM
IPaMOTHOCTH U COITUATTLHON KOMIETCHITUN 00yJarOINXCS;
CIIOCOOHOCTH oOyJarommxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yYHHBEpCAJbHBIC y4cOHBIC
JICVCTBUS B ITIO3HABATEIILHOM U COLUAIIBHOW MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPA)XKAKOT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHUKATHBHBIMH W PETYJISTHUBHBIMU
JICUCTBUSIMU.

OBJaaaenue YHUBEPCAJIbHBIMH yueOHBbIMH NMo3HABaTeJbHBIMH
JeCTBUSIMMU:

1) 6a30BbIe JIOTHYECKHE e CTBHUA:

CaMOCTOSITeILHO  (hopMynMpoBaTh W aKTyaJlU3UpoOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENsATh 1NN JACSATEIbHOCTH, 3a/laBas IapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCHUTh PE3YJbTAThI ACATECIBHOCTHU C MOCTABICHHBIMU LEISIMU;

MCIIO0JIb30BaTh TPHU OCBOCHUU 3HAHUN TPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU TMOHSITUM U YCTAHABIMBATh HUX B3aWMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS AJI1 OOBSICHEHUS OTAEIbHBIX (DAaKTOB U
SIBJICHUM;

BbIOMpaTh OCHOBaHMSI M KpUTEPUM JUIsl KJIacCU(PUKAMM BEUIECTB U
XAMHUYECKHUX PEaKIU;

YCTaHABJIMBATh IPUYMHHO-CIECJACTBEHHBIE CBS3M MEXKIYy H3y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXAEHUS (MHIAYKTUBHBIC, JEIyKTHUBHBIE, IIO
AQHAJIOTUM), BBISABISITH 3aKOHOMEPHOCTH W IIPOTUBOPEYMSI B PacCMATPUBAEMBIX
ABJICHUSX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUEHUS;

IIPUMEHATH B NPOLIECCE NO3HAHUS, UCIIONb3YyEMbIE B XUMUN CHMBOJIMYECKHE
(3HaKOBBIE) MOJIENIN, IPEOOPA30BBIBATh MOJENIbHBIE IPEICTABICHUS — XUMUYECKUIL
3HaK (CMMBOII) JIEMEHTA, XUMUdeckas (popmyiia, ypaBHEHHE XUMUYECKON peakuu
— IPU PELICHUH Y4EeOHBIX MO3HABATEIbHBIX U MPAKTHUUECKHUX 3a/ay, TPUMEHSThH
Ha3BaHHbIC MOJCJIbHBIC NPEACTABICHUS JJIS BBIABICHHS XapaKTEPHBIX ITPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a3oBbI€e HCCJIEI0BATEIbCKUE 1eHCTBHSA:

BJIQJIETh OCHOBAMH METOJIOB HAy4YHOIO MO3HAHMS BEUIECTB U XUMHUYECKUX
peaKLHnii;

(GbopMynHpOBaTh LIENU U 3a/1a4U UCCIIEA0BAHUS, UCIOJIb30BATh OCTABIEHHBIE
U CaMOCTOSITENbHO C(OPMYTUPOBAHHBIE BONPOCHI B KAadeCTBE MHCTPYMEHTa
NO3HAHUSA U OCHOBBI JJIs1 (POPMHPOBAHHUS TUIIOTE3BI [0 MPOBEPKE MPaBUIBLHOCTH
BBICKa3bIBAEMBIX CYKJICHUU;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEACHUS
YUYEHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJ0M
npouecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro pe3yibrar, (HOpMyIUpOBaTh
000011IeHNs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTABJIITh OOOCHOBAHHBIN OTUET O MPOJAEIaHHON paldoTe;

npuoOpeTaTb ONBIT YYEHUYECKOW HCCIENOBATEICKOM H  MPOEKTHOMN
NESATENbHOCTH, MPOSIBIATh CIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIIBHOMY
IOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3IMYHbBIX METO/OB
NO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBATHCSI B Pa3IMYHbIX HCTOYHUKAX HH(pOpManuu (HAy4HO-
HOMyJIApHAsl JHUTepaTypa XHUMHYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOuS,
pecypcsl HTepHeTa), aHaau3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (OpM
IPE/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTS;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
orbope wmHpOpMAIIUA, HEOOXOAUMOM ISl  BBIMOJHEHHS YYCOHBIX 3a1a4
OIPEACIEHHOTO THUIIA;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  MpEACTaBICHUS
uHpopMamu (cxembl, rpaduKu, JUarpaMmMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPU pabOTE C XUMUYECKOM
uH(popMaIMeil: MPUMEHATh MEXNpeaMeTHbIe ((pU3ndyeckue U MaTeMaTHYECKHUE)
3HAKW U CUMBOJIbI, GOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaTJISTHOCTH.

OBj1ajieHNe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1eliCTBUSIMH:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCYX AaeMOil TeMbl B XOJ€ uajora u/uin
JTUCKYCCUH,  BBICKa3bIBaTh  HWACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTETHHO BBITTOTHCHHS TIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEH PE3yIbTaTOB ITO3HABATEILHON JEATECILHOCTH,
TIOJTYYCHHBIX CAMOCTOSITEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTIOJTHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH PabOThI MO HUCCIEIOBAHUIO CBOMCTB
M3y9aeMbIX BEIECTB, Peain3aIlui ydeOHOTO MPOEKTa U (HOPMYIUPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCICAOBAHMA IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYXJIeHUSI 1 0OMEHA MHEHUSIMU.

OBj1ajieHre YHUBEPCAJIbHBIMHU PEryJIATHBHBIMH TeHCTBUIMM:

CaMOCTOSATEILHO TIJIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
JEATENBHOCTD, OMpenessis e€ Ieau | 3aJadd, KOHTPOJIUPOBATh M IO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpEJIaraeMblii  aJrOPUTM JIEUCTBUUA TIpH
BBITIOJTHEHUN YYE€OHBIX ¥ MCCIIENOBAaTeIbCKUX 3a7ad, BHIOMpaTh Haunbosee
¢ dexTuBHBIN crmocod WX pemeHuss ¢ y4ETOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH JICATEIPHOCTA HA OCHOBE CaMOAHAIN3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOECHHS Kypca «OpraHuueckas XHUMHS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh  MPEACTABICHUM O XMMHUYECKOW  COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,



B (QOpPMUPOBAHUHM MBIIUICHUS M KYJIbTYpPhl JHYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOM JJIsi PEIICHUS MPAKTUYECKUX 3a]1ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOJIHOM Cpe/ie;

BJIQJICHUE  CUCTEMOW  XUMHMYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XMMHYECKHI DJIEMEHT, aToM, »JJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKASI
CBs3b, CTPYKTypHas (Gopmyina (pa3BEpHyTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBINA 00BEM, YTIEPOIHBIN CKelleT, PYyHKIIMOHAJIbHAS TPYIIa, paguKa,
U30MEpHsl, U30MEPBL, TOMOJIOTMYECKHUM PsiJl, TOMOJIOTH, YIJIEBOAOPOAbL, KUCIOPO U
a30TCOAEpKAIINE COCOUHEHHS, MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCJIMHEHHUSA); TEOPUU M 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK XUMHUHU; MHUPOBO33PEHUYCCKHUE 3HAHUS,
JeXalue B OCHOBE MNOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (aKTONOTHUECKUEe CBEACHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIMOJb30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTepHbIC TMPU3HAKU TOHATHIA,
yCTaHABIIMBAaTh UX B3aMMOCBS3b, HUCIIOJIL30BaTh COOTBETCTBYIOIIUE MOHSITHUS TIPU
OTMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYI) CHUMBOJIMKY JJIsi
COCTAaBJICHUSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB U YpPaBHEHUN XUMHUUYECKUX PEaKIui,
U3rOTaBJIMBATh MOJIEIN MOJEKYJ OPraHMYE€CKUX BEIIECTB ISl WILTIOCTPALIMU UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAMIEIKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB MO HUX COCTaBy U CTPOCHUIO K OMNpeJeIEHHOMY
KJIACCy/TpyMIe COCAMHECHHUH (yrIeBOAOPOMBI, KHCIOPOJI W a30TCOACpXKAIIHe
COCMHEHHUS, BBICOKOMOJICKYJIIPHbIC COCIMHEHMS), JaBaTb MM Ha3BaHUS MO
cuctematuieckoit HomeHknatype (IUPAC), a Takxke NMPUBOAWTH TPUBHAIHHBIC
HA3BaHUSI OTHEIbHBIX OPraHMYECKUX BEUIECTB (STUJICH, MPOIWIICH, AalleTUJIEH,
STWJICHTJIUKONb, TIAUIEpHH, (HeHon, GopmManbaeru, ameTaabIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, eJIr0I03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3M B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(OpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHHUS TEOPUU CTPOCHUS
opranmveckux BemectB A. M. bytiepoBa mjist 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAcCChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BATh COCTaB, CTPOCHHE, GPU3UUECKHE
U XMMHYECKHE CBOMCTBA THUNUYHBIX TIPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKHUX BEIIECTB (METaH, 3TaH, STUJICH, MPOIUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTHI0yTaareH-1,3, 6eH3071, METaHO, 3TAHOJI, dTUJICHTJIMKOJIb, TJUIEPUH, (PeHOIT,
aleTaNbIeTU, MypaBbUHAs U YKCYCHAas KUCIIOTHI, TIIFOKO3a, KpaxMall, 1eJUT0I03a,
AMUHOYKCYCHAsl KHCIIOTa), WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIYy HUMHU
YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
CBIPbs (HE(Th, MPUPOAHBIN Ta3, YroJib), CIIOCOObl UX MEPEPaOOTKU U MPAKTUIECKOE
IpUMEHEHUE POIYKTOB MepepaboTKy;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOAMTH BBIYUCICHHUS 110 XUMHYECKHM
ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM IIPOJIYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3 UCXOIHBIX BEILIECTB
WM TIPOYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU NIPH W3yYEHUHU BEIICCTB U
XUMHUYECKUX SBIICHUN (HaOJI0IeHNEe, M3MEPEHUE, SKCIICPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIC XHMHUYCCKHE 3HAHUSA [UIS TPUHITHS PEIICHUN B
KOHKPETHBIX JKHU3HCHHBIX CHTYyaIlUsAX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMCHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MTpaBUIa MOJIb30BAHUS XUMUYECKOU
NoCy/Iol W JabopaTOpHBIM O00OpYyJAOBaHUEM, a TaKXe IMpaBuiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH IO BBITIOJIHCHHUIO JTA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHWH TUTAHUPOBATH W BBITIONHITH XUMHYCCKHUI
AKCIIEPUMEHT (TIPEBPAIEHUS OPTaHUYECKHUX BEIIECTB MTPU HATPEBAHUH, ITOTyUCHUE
STWICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKITUU OPTAHNYECKUX BEIECTB,
JeHaTypaIys OSIKOB ITPU HArPEBaHWUH, IIBETHBIC PEAKIINK OCTTKOB) B COOTBETCTBUHU
C TMpaBWJIaMW TEXHUKH OE30MACHOCTH TpPU OOpaIleHWH C BEIIeCTBAMH W
7a00paTOpHBIM  00OPYJOBAaHUEM, TWPEACTABISATh PE3YIbTAThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alHCH YpPaBHCHUN COOTBETCTBYIOIIMX pPEAKIUd U
(dbopMyHpOBaTH BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUUYECKYIO
uH(GOPMAIINIO, TIOJIY4aeMYyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCCOBOM
uHdopmanuu, HTepHET U APYTUX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
IEJ1€CO00pa3HOTO TOBEJEHUSI B OBITY U TPYAOBOM JEATEIBHOCTH B IEIIAX
COXpaHEHHUsI CBOETO 3I0POBbS M OKPYKAIOIIEH MPUPOJHON Cpebl, OCO3HABATh



OIACHOCTh BO3JICUCTBUSI HA HUBbIC OPraHU3MBbl OINPEACIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHMMAas cMbIc Tokazarens [IJIK, moscHATh Ha mpuMepax crocoObl
YMEHBIICHUSI W TIPEAOTBPALCHUS KX BPEIHOTO BO3JICUCTBUSA HA OpPTraHU3M
YeJIOBEKa,;

JUIST 00YYaroIUXCS ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3I0POBBSI: YMCHHE
NPUMEHSATh 3HaHHS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHS BEIIECTB H
XUMHUYECKUX SIBJICHUN;

JUISL  CIIETIBIX M CJIA00BHUIAIMX OOYyYalOIIMXCs: YMEHHE HCI0JIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HadueHui JI. bpails msa 3amucu XUMHYECKUX

bopmyi.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas v HeopraHudeckas
XUMUS» OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMUH B IIO3HAHUHU SIBIICHUI PUPOIBI,
B (OpPMHUPOBAHUW MBINUICHUSI U KYJbTYpbl JIMYHOCTU, €€ (PYHKIIMOHATHLHOU
IPAaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBbIO U MPUPOAHOU Cpelie;

BIAJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloNIrue MOHATHSA (XUMUYCCKUH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYyjla, MOJb, MOJSIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METAJJTNYECKasi, BOJOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKa,
TUIBl ~ XUMUYECKUX  PEAKUUM, pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIb, BOCCTAHOBUTENIb, CKOPOCTh
XUMUYECKOW peakii, XUMUYECKOE PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
3JIEKTPOJUTUYECKON Juccoluanuu, nepuoandeckud 3akon [[. M. Menpaeneesa,
3aKOH COXPaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS YHEPTrUU
OpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUs, JIeXKAIIMEe B OCHOBE MOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PAKTOJOTHYECKUE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30MMaCHOM HCTIOIB30BAHUH BAKHEUIIINX HEOPTaHUYECKHUX
BEIIECTB B OBITY M MPAKTUIYECKOMN IEATETLHOCTH YETIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSITUSA MPHU
OMMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIONH30BATh XUMHUYECKYI0 CHUMBOJIMKY JUISI
coctaBieHuss (HOpPMya BEHIECTB M  yPAaBHCHHM  XUMHYECKUX  PEaKIUH,



cuctematnieckyro HomeHkinarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICIBHBIX
HEOPraHUYEeCKUX BEIIECTB (YrapHblil Ta3, YrJEKHUCHbIA ra3, amMMHUaK, TraméHas
U3BECTh, HETAIIEHAS U3BECTh, IUTHEBAS CO/IA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOMW
CBs3U (KOBaJCHTHAsi, MOHHAS, METAJUTMYECKasl, BOJIOPOAHAS) B COCAMHEHUSX, THI
KPUCTAJUNIMYECKON PEIETKM KOHKPETHOTO BelllecTBa (aToOMHasi, MOJIEKYJspHas,
MOHHAs, MEeTaJUTMUecKas), XapakTep cpeiibl B BOJHBIX PACTBOPAaX HEOPraHHMYECKUX
COCJIMHECHMUH;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeNeiIEHHOMY Kiaccy/rpymme
COeMHEHUN (TPOCThIE BEIIECTBA — METAUIbl U HEMETAJIbl, OKCUbI, OCHOBaHUS,
KHUCJIOTHI, aM(OTEpHBIE TUAPOKCH/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUI PacKphIBaTh CMBICI MEPUOAMUECKOro 3aKoHa /.
N. MenpeneeBa u J€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOLLYIO, O0BICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX »dJeMeHTOB 1-4 mnepuono Ileproanueckoil cucTeMbl
xuMHudeckux sjemeHToB JI. M. MeHneneeBa, MCHoONb3ys MOHATHSA «S-, P-, d-
AJIEKTPOHHBIE OPOUTATNY, KIHEPTETUUECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHUUYECKUX JJIEMEHTOB M UX COCAMHEHUN MO MepuojaMm u
rpymnmam llepuonnueckon cucremsl xumuueckux 3semeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMUCHIBAThH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPXKAATH CYIIECTBOBAHME T€HETUUECKON CBSI3M MEX]y HEOPraHUYECKUMH
BEILECTBAMU C TOMOII[BI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIIUU II0
pa3IMUHbIM TPU3HAKaM (YUCIYy M COCTaBy PEAarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTEMEeHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTHMOCTH
peaKIuu, y4acTHIO KaTalau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHHM COCTABJISATh YPABHECHHSI PEAKIMHA Pa3TUIHBIX
THUTIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHUS PEaKInii HOHHOTO OOMEHA, yUUThIBAs
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(OPMHPOBAHHOCTh YMEHUN TPOBOJUTH PEAKIIMH, TOJTBEPIKIAIOIIHE
KAUeCTBEHHBI COCTAaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATh
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OpPMUPOBAHHOCTh ~YMEHMH  pPACKpPbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajiaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN
pEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaAKTEP CMEIICHUS XUMUUECKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHElTHero Bo3nencTBus (nmpunuui Jle latense);

c(OpPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUYECKHE IPOLIECCHI,
JeXallue B OCHOBE MPOMBIIIJICHHOTO TOJYYEeHHUs] CEPHOW KHUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOUIMX HAyYHBIX MPUHIHUIAX WU
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOT0 MPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUSI C HCIOJIb30BAHUEM
MOHSTHUS «MacCOBasi J0JIs BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHH ra30B Npu
XUMHUYECKUX PEaKIUsAX, MACChl BEIIECTBA WM O0bEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ UM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PQeKTa peaKkiMi Ha OCHOBE 3aKOHOB COXPAHEHHS MAcCChI
BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIOJIATh MTPaBUJIa MOJIb30BaHUS XUMUYECKOM
MOCyJIol W Ja0OpaTOpHBIM O00OpYyJOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKUUSMH IO BBIIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHHI IUIAHUPOBaTh W BBINOJHATh XUMHUYECKHM
AKCIIEPUMEHT (Pa3j0oKeHHE MEPOKCHJIa BOAOPOAA B MPHCYTCTBUM KaTalM3aTopa,
ONpEJENeHNEe Cpelbl pPacTBOPOB BEIIECTB C IOMOUIbIO  YHUBEPCAIHHOTO
UHAUKATOPA, BIUSAHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKiuu,
peaklMy HOHHOTO OOMEHa, KayeCTBEHHbIE pEaKuu Ha cyinb(aT-, KapOoHaT- H
XJIOPU/I-AHUOHBI, HA KaTUOH AMMOHMSI, PELIEHUE SKCIEPUMEHTAJIbHbBIX 3a7ad I10
temMaM «Mertamisl» U «HemeTtaiiel») B COOTBETCTBUM C IpaBUJIaMU TEXHUKH
0e30MacHOCTH IIPU OOpaIlEHUH C BEIIECTBAMHU U JAOOPATOPHBIM O00OpPYAOBAHHUEM,
OPEACTaBIATh PE3yJAbTAaThl XUMHUYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUI COOTBETCTBYIOIINX PEAKIUil U (HOPMYIUPOBATH BBIBOIBI HA OCHOBE ATHX
pE3yNbTATOB;

cOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATH XHUMHUYECKYIO
uHPOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKaiuu, UHTepHET U IpyTuX);

chOpMHUPOBAHHOCTh ~ YMEHHMH  COONIOAATh  IpaBHJIa  SKOJIOTHYCCKH
eJIeCO00Pa3HOro MOBENEHUST B OBITY W TPYAOBOM JESATENBHOCTH B IIENAX
COXpaHEHUsI CBOErO 3J0pPOBbS M OKPYKAIOIIEW NPUPOIHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3CHCTBUS HA JKMBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMas



cmpicn mokasarens [IJIK, moscHsAT, Ha mpuMepax CHocoObl YMEHBIICHHUS |
IIPEIOTBPAILCHUS UX BPEIHOTO BO3/ICHCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsE OOY4YaIOIIMXCA C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3]I0POBbS: YMEHHE
NPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHUS BEIIECTB H
XUMHYECKUX SBJICHUH;

JUISL  CHEeNbIX | CclIabOBUIANIMX OOYyYarolUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obo3HadueHuil JI. bpains mis 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3aesioB U TeM

KoauuecTBo 4acoB

JJaekTpoHHbIe (HU(pOBHIE)

Ne i/ Kourpoabnsie | IIpakTnyeckue
NMporpaMmblI Bcero o0pa3oBaTeJIbHbIE pecypchl
padoThI padoTbI
Pasznen 1. TeopeTndyeckue 0CHOBbI OPraHUYeCKO XUMHH
[Ipenmer opraHu4YeCcKO XUMUHU. https://academy-

11 Teopust cTpOCHHSI OPraHUYECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coeauHeHuilt A. M. byrneposa Sele-4e24-ac02-efh16fa49f6a
Uroro no pazaeny 3
Pasnen 2. YraeBoaopoabt

[IpenenpHbIE YraeBo10pOIBI — https://academy-

2.1 bea 4 HOPOA 2 content.apkpro.ru/lesson/258ddc06-
ATiaHpt ec23-473c-h3d7-ed82fcaddd02
HenpenenbHble yrieBogopoIbl: https://academy-

2.2 pedl " AOPORI: 6 1 content.apkpro.ru/lesson/4038171e-
ICHDL, QITKAAHCHDL, ATKHIH 4158-4hd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTHiecKue yrieBonopoabl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd
II

24 PHPOJHBIC HETORHIIH 3 1 https://lesson.edu.ru/04/10

YTJIEBOIOPOJIOB U UX MepepadoTka
Hroro no pazneny 13

Pasznen 3. Kuciopoacoaepskamme oprannyeckue coeinHeHus



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-

3.1 Cnuptsl. Oenon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Anpaerunbl. KapOoHOBBIE KUCTOTHI. https://academy-
3.2 7 content.apkpro.ru/lesson/8664b319-
CroxHbIC SpHph! 0ba3-4945-h076-ch72e5858590
https://academy-
3.3 VriaeBonasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
HWroro no pazneny 13

Pasnen 4. A3oTcoaepikaniue OpraHu4ecKue COeJUHeHHs

https://academy-
4.1 AMUHBI. AMUHOKHUCIOTBL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro no pazneny 3
Pasznes 5. BoicokoMoJieRyJIsIpHbIE COeIMHEHM ST
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.edu.ru/04/10
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



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/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 KIIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HaunmenoBanue pa3aeoB 4 TeM uudpoBLIe
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Pa3nen 1. TeopeTnueckne 0CHOBbI XUMHH
Crpoenue aroMoB. [lepnoanueckuii 3aKoH
1.1 u [lepronnyeckas cucteMa XUuMAYECKUX 3 https://lesson.edu.ru/04/10
anemenToB JI. 1. MenjeneeBa
C .M &
1.2 TPOCHHUE BEMIECTRA. MHOTOObpasHe 4 https://lesson.edu.ru/04/10
BEILIECTB
13 XUMHUYECKUE PEaKIINU 6 1 1 https://lesson.edu.ru/04/10
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumus
2.1 Meramisl 1 https://lesson.edu.ru/04/10
2.2 HewmeTranmisl 1 https://lesson.edu.ru/04/10
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX 5 https://lesson. edu.ru/04/10
BEILIECTB
Uroro no pazneny 17
Paszngen 3. Xumus u :KH3Hb
3.1 XUMMSA U )KU3HD 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 3



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoandecTBO 4acos
Ne JIeKTPOHHBbIE U(PPOBbIE
Tema ypoka KonTpoabubie IIpakTnyeckue
n/n Bceero o0pa3oBaTejibHbIE PeCYPChI
padoThI padoTbI
IIpenmeT oprannyeckor XuMuu, €é https://academy-

1 pe p ’ 1 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBCHUC, paBBI/ITI/IC " 3HAYCHUC 5e1e-4e24-ac02-efb16fa49f6a
Teopust CTpOEHUST OPraHUYECKHUX https://academy-

2 coequHeHnit A. M. byriepoBa, €€ OCHOBHBIE 1 content.apkpro.ru/lesson/c935a58c-
HOJIOKEHUSI ab0e-4c59-9dcf-20517ae4b52¢
[IpencraBnenue o kinaccuukauu
oprasnyeckux Bemects. Homenknarypa https://academy-

3 p IH ’ yp 1 content.apkpro.ru/lesson/726ee099-
(cucremaTnueckas) ¥ TPUBHUAJIbHBIC e129-410f-b8be-b4ch589aead1
HAa3BaHMsI OPTaHUYECKUX BEIIECTB
AJKaHBI; COCTaB U CTPOEHUE https://academy-

4 ' . P ’ 1 content.apkpro.ru/lesson/258ddc06-
TOMOIIOTIHICCKIH P ec23-473c-b3d7-ed82fcaddd02
MertaH 1 3TaH — IIPOCTEHNIIINE https://academy-

5 p 1 content.apkpro.ru/lesson/258ddc06-
TpCACTABUTC/I ATIKAHOB ec23-473c-b3d7-ed82fcaddd02

https://academy-

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399
35 __ N
7 THVICH H TIPOTIHIICH = POCTCHIIME 1 https://lesson.edu.ru/04/10

MMpEACTAaBUTCIIN AJIKCHOB
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https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
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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

[Tpaktuyeckas padora Ne 1. «Ilomyyenue

https://academy-

8 . content.apkpro.ru/lesson/53cd2379-
STHJIEHA U U3y4YEHHE €r0 CBOMCTB 9245-43b1-967-7ebcdaf03ce0
Ankaauensl. byranuen-1,3 u

9 MeTmioytaauen-1,3. [lomyuenue https://lesson.edu.ru/04/10
CUHTETUYECKOTO KaydyKa v pPe3UHbI
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKUH psll. AlleTUieH — https://lesson.edu.ru/04/10
MPOCTENIINI MPEICTABUTEND ATKUHOB
Brrunciienus mo ypaBHEHUIO XUMHAYECKOM hitps://academy-

11 content.apkpro.ru/lesson/7dada027-
peaKtim 8448-418f-416-fbaledd4ab6d
Apensl: 6eH3011 U TOIyoJ. TOKCHYHOCTh https://academy-

12 content.apkpro.ru/lesson/d86d7d00-
ApeHoB d5b4-491d-aded-c3ddal9feefs

13 Pemetirieckas cosisb yrieso10poop, https://lesson.edu.ru/04/10
MpUHAIISKAIINX K PA3IMYHBIM KIIaccam
[IpupoaHbie HCTOUHUKH YTIEBOAOPOIOB:

14 MIPUPOJHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3kl, https://lesson.edu.ru/04/10
He(Th U IPOIYKTHI €€ epepadoTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 v MOMyTHbIE He(TSIHBIC ra3bl, https://lesson.edu.ru/04/10
He(Th M MPOAYKTHI €€ mepepadoTKH

16 Konrponbiias pabora no pasaery https://lesson.edu.ru/04/10
«YTII€BOIOP OB
[IpenenbHbIE OTHOATOMHBIE CITUPTHI: https://academy-

17 content.apkpro.ru/lesson/5439c18b-

MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

7440-4b6f-bf84-c04fad71694f
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https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

MHoroaroMHbIE CIIMPTHBI: STUJIICHTJIUKOJIb U

https://academy-

18 content.apkpro.ru/lesson/461aa9c8-
fmuepaH c0ef-4827-a8e5-d12a0bedc826
deHom: CTpOoeHUE MOJIEKYJIIbI, (PU3NICCKUE H https://academy-

19 . content.apkpro.ru/lesson/649883b8-
XUMHNYCCKHUE CBOUCTBA, IPUMCHCHUC 7c5f-416-896e-10a22780b08f1
Anpaeruapl: GopMaibAeTHl M aleTalbIeTHI. https://academy-

20 content.apkpro.ru/lesson/8664b319-
Aueron 0ba3-4945-h076-ch7ae5858090
OIHOOCHOBHBIC TTpeIeTbHBIC KaPpOOHOBBIE https://academy-

21 content.apkpro.ru/lesson/b4feaa04-
KHCIOTRE: MYPasbHias # yreycHad 3438-4b57-a3ec-ba0f9fe63c0d
IIpaktuyeckas pabora Ne 2. «CBoiicTBa https://academy-

22 . content.apkpro.ru/lesson/9834d408-
PAcTBOpa yKCYCHO KHCTOTHD 3860-444a-8de3-7efbasb98cdb
CreapuHOBasi M OJICMHOBAsI KUCIIOTHI, KaK

23 MIPEJICTAaBUTEIIN BBICIINX KapOOHOBBIX https://lesson.edu.ru/04/10
KHCJIOT

24 Mputa kak conu BBICHII/I\)’( KapOOHOBBIX https:/lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIEE ICHCTBUE
CrnoxHbie 23Ul Kak MPOU3BOTHBIC https://academy-

25 KapOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX content.apkpro.ru/lesson/71ac43f2-
>¢upos a0d4-4945-a0eb-1e59cd5f4d9of
JKupsr: runponus, IpuMeHeHune, hitps://academy-

26 content.apkpro.ru/lesson/71ac43f2-
Ouooruteckas pos K1pos a004-4945-a0eb-1e59cd5F4dof
VYrieBonbl: cocTas, Kiaccuukars. https://academy-

27 Baxxneiine npeacTaBuTeNn: riI0Ko03a, content.apkpro.ru/lesson/709ce43a-

dbpykTO3a, caxapos3a

deb6-4281-963b-01d2e212d4d0
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KanMa.II " OCJIJIKOJIO3a KaK IMTPUPOAHBIC

28 1 https://lesson.edu.ru/04/10
TTOJTUMEPBI
KontposnbHas pabora 1o pasaeny

29 «Kucnmopoacoaepxariye opraHndecKue 1 https://lesson.edu.ru/04/10
COEINHEHU

https://academy-
30 AMWHBL: METWIAMHAH ¥ aHUINH 1 content.apkpro.ru/lesson/0c608a59-
4¢c69-4481-839e-9205f201b73e
AMUHOKHUCIIOTBI KaK aM(OTEepHbIE https://academy-

31 OpraHUYEeCKUEe COCTUHECHHUS, NX 1 content.apkpro.ru/lesson/c2f2f3d7-
omonornyeckoe 3Hauenue. I[lentuapl 43d1-4873-ace0-78eca6009628
benakn kak mpupoHeie https://academy-

32 PHb 1 content.apkpro.ru/lesson/c2f2f3d7-
BBICOKOMOHeKy.]IHprIe COCANHCHUS 43d1'4873'8C€0'789C&6009628
@)

33 CHOBHBIC TOTBITI XHMIH . 1 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COCIIMHEHUH
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COCTUHECHHM. 1 https://lesson.edu.ru/04/10
[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KourpoJabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XHAMHYECKUH 2JIEMEHT. ATOM. DIEKTPOHHAs
KOH(UTypalus aTOMOB

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

Ilepnonnuecknii 3akoH u [lepuonnueckas
cucTreMa XMMUYECKUX 3j1eMeHToB /1. 1.
MeneneeBa, UX CBSI3b C COBPEMEHHOM
TEOpPUEN CTPOEHUSI aTOMOB

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

3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
XHMUYECKHX DJIEMCHTOB U UX COCIMHCHHUH I10
rpyIIaM U nepuojaM. 3HaueHue
MEPUOINIECKOT0 3aKOHA M CHCTEMBI
xumMuueckux ayemeHToB JI.1. MeHnieneena B
Pa3BUTUU HAYKU

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

Crpoenue BemecTBa. XuMUU€ECKast CBS3b, €€
BUJIbl; MEXAHNU3MbI 00pa30BaHUs KOBAJICHTHOM
cBs3u. BomopoaHas cBs3b

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

BajnieHTHOCTB. DJIEKTPOOTPULIATEIHHOCTD.
Crenens okuciienus. Bemecrsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOT O
CTpOCHHS

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

[TonsiTHe 0 aucnepcHbIX cuctemMax. MctuHHbIe
Y KOJUIOMAHBIEC PacTBOpPBI. MaccoBas 1o
BELIECTBA B pacTBOpE

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

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX CoeMHeHuM. ['eneTnueckas
CBSI3b HeopraHqucm/Ix BEUICCTB, paSJ'II/ILIHI)IX
KJIaCCOB

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

Knaccugukanus XuMHuecKiux peakuuii B
HEOPTaHWYECKOW U OPraHMYECKON XUMUHU.
3aKOH COXPAHEHUs MaCChl BEIIECTB; 3aKOH
COXPaHEHUs U IIPEBPALICHUS YHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

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

Ckopoctb peakunn. OOpaTuMBbIe peaKiny.
XUMHYECKOE PaBHOBECHE

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

10

[Ipaktruueckas padora Ne 1. «Brnusaue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakLum»

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

11

DnekTponutuyeckas auccoruanus. [lonstue
0 BOJIOpOIHOM Toka3zatesne (PH) pacTopa.
Peaxiiun nonnoro oomena. ['maponus
OpPTaHUYECKUX U HEOPTAaHNYECKUX BEIICCTB

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

12

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu.

[Tonsitue 00 35IEKTPONIU3E PaACIIaBOB U
pacTBOpPOB cojer

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

13

KoHTponbHas paboTa 1mo pasaeny
((TeOpeTI/ILIeCKI/Ie OCHOBBI XUMUN»

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

14

Mertaubl, ux nongoxenue B [lepuogmueckoi
CHUCTEME XUMHUUECKUX 3y1eMeHTOoB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOCHHS
aToMoB. O0mMe pU3NIecKre CBONCTBA
METaJJIOB

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



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

15

CmuiaBbl METAIOB. DIIEKTPOXUMUYECKUHN Psif
HaINpsHKEHUH METAIIIIOB

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

16

XUMHAYECKHE CBOMCTBA BAXKHEHIIINX METAJUIOB
(HaTpuii, KaJIWii, KaJIbIIUM, MarHuu,
ATIOMUHMIN) U UX COCTUHEHUN

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

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHECHUN

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

18

XHWMHUYECKUE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHEHUN

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

19

[TpaxTtruueckas padora Ne 2. "Pemenue
SKCTIIEPUMEHTAIIbHBIX 3a7a4 110 TEME
«Mertamnb»"

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

20

Hewmeramibl, ux mMojioxXeHue B
[lepuoauyeckoil cuCTEME XUMUYECKHUX
anemenToB J[. V1. MenneneeBa u 0cCOOEHHOCTH
CTPOEHHUSI ATOMOB

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

21

Du3nyeCKUe CBOMCTBAa HEMETAILIIOB.
AnnoTponus HeMeTaioB (Ha puMepe
KHCIIOpoJa, cephl, pocdopa u yriaeposa)

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

22

XUMHYECKHE CBOMCTBA TAJIOTEHOB, CEPHI U UX
COEIUHEHUN

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

23

XUMHYECKHE CBOMCTBA a30Ta, (hocodpa 1 ux
COCIMHEHU I

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

24

XHUMHYECKUE CBOWCTBA YIiiepoaa, KpEMHUS U
HUX COCIUHEHUU

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

25

[IpumeHeHne BaxXHEHIINX HEMETAJUIOB U UX
COCTMHEHUN

https://lesson.edu.ru/04/10
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O00011eHMEe ¥ cucTeMAaTU3alus 3HAHUI 10
teme «Hemeramey. Beruncienus mo

26 . 1 https://lesson.edu.ru/04/10
YpaBHEHUSM XHMHUYECKUX PEAKIIUN U
TEPMOXHUMHUYECKUE PACUETHI
[Ipakruyeckas padora Ne 3. «Perenue

27 AKCIICPUMEHTAJIbHBIX 3a7a4 110 TeME 1 https://lesson.edu.ru/04/10
"HemeTammsr'"»

)8 KonTtponbHas padora 1mo Temam «MeTauibh» 1 1
«Hemeraiuib»

29 Heopranmueckue u opraHndecKue KUCIOTHI. 1 httos://lesson.edu.ru/04/10
Heopranunueckue u opraHndeckue OCHOBaHUS
AmMboTepHbIe HEOpTraHNYECKUE U

30 OpraHUYEeCKHe COeTMHECHUS. | eHeTnueckas 1 httos://lesson.edu.ru/04/10
CBSI3b HCOPTaHUYECKUX M OPTaHUICCKHIX
BEILIECTB
Poib xumun B 00eCIIeYeHUN SKOJIOTHICCKOM,

31 SHEPreTUYECKOl 1 MUIEBOM 0€30MacHOCTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEUITHBI
[IpencraBienns 00 00X HAYYHBIX

32 MIPUHIIUIIAX TTPOMBIIIJIEHHOTO TTOJTYYCHHS 1 https://lesson.edu.ru/04/10
BOKHCUILINX BEIICCTB

33 UYesnoBek B MUpE BEILIECTB U MaTEPHAJIOB https://lesson.edu.ru/04/10

34 X¥MHS U 3I0pPOBbE YEIIOBEKA https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34



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

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Xumumst, 10 xmace/ Tabpuwensa O.C., OOmecTBo ¢ OrpaHUYCHHOU
OTBETCTBEHHOCThIO «J[PODAY»; AxumonepHoe obiecTBo «lM3marenbcTBo
«IIpocsemienue»
Xumusi, 11 xmace/ Tabpuensn O.C., OOmecTBo ¢ OrpaHUYEHHOMN
orBeTcTBEHHOCTBhIO «JIPODA»; AkmuonepHoe obmectBo «M3narenscTBo
«IIpocBemenue»
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://edsoo.ru/rabochie-programmy

JIMCT KOPPEKTHUPOBKHA

PABOYEMN [TIPOT'PAMMBI 1O YYEGHOMY NPEAMETY
Yuureinb:
IIpeamer:

Kunacce:

Harta nmo mmany | Homep u tema | Jlara mo dakry | Tema ypoka OcHoBaHue
ypOoKa

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOAMNMCHIO

MYHULIMNAJIbHOE BIOKETHOE OBLLIEOBPA3OBATE/IbHOE 26.09.23 12:39 (MSK) Ceptudukat FO9313FDD5DE87B4B68F6310CDAA3667
YYPEXXAEHUE "NEPBOMAUCKAS CPE[JHSIS1 OBLLLIEOBPA3OBATEJIbHAS
LUKOJIA", YucTtsikoBa HaTanbs HukonaesHa, mpexkTop
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