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HOACHUTEJBHAA 3AIINCKA

[IporpaMMa MO XWUMUM Ha YPOBHE CpeOHEro o0mero o0pa3oBaHus
pa3zpabotana Ha ocHoBe DeaepanbHOTO 3aKoHA OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deneparum», TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS
denepanbHOl  00pa3oBaTeIbHONM MPOTPaMMBI  CpeAHEro o00I1Iero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DefepalibHOM  TOCYJapCTBEHHOM
obOpazoBatenbHoM cragaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3aiusx Poccuiickoit
denepanuy, peamu3yOIUX OCHOBHBIE O00pa30BaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIO)KeHUN «Crpaternn pa3BuTUs BocnHTaHus B Poccuiickoit
®eneparuu Ha niepuoa 10 2025 roma» (Pacmopstxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0OB K pa3pabOTKe MpOrpaMMmbl MO XUMHUH, K ONPEIEIECHUIO
oO1ielt cTpaTeruy 00y4YeHus:, BOCIUTAHUS U Pa3BUTHs 00Yy4YaroNIMXcsl CPeACTBAMU
yueOHoro npeamera « Xumus» aist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHnentyaibHble TosioxkeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJIEpKaHUsl, pPe3yJbTaTOB OOyuYeHHUs] U TPEOOBAaHUU K YPOBHIO MOJTOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJTy4aeMoe BBIITY CKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHU3alMM, SIBISIETCS. HEOTHEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CHOYXXKWAT 3aBEpUIAIOUIMM O3TallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YypOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro O00pa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB IIPHUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpHI
YeJIoBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M NPHUPOAHOW cpene. Peanmusyercs xumudeckoe 0Opa3oBaHHE
oOyyJaromumxcsi Ha YPOBHE CpeHEero oOIIero o0pa3oBaHUsl CpeCTBaAMU y4EOHOTO
npeaMera «XHUMHS», COJEpPKAHWE U IOCTPOEHUE KOTOPOTO OIPEACIICHbI B
nporpaMme MO0 XUMHUU € Y4ETOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWU TIPUPOJBI U B MATEPHAILHON KU3HU OOINECTBa, a TaKXkKe C Y4ETOM
oOmuX 1eJed W TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpefHero oo1miero oopasonanus B Poccutickoit denepanumu.

XuUMHSI KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTpPaeT 0COOYyi0 pojb B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
OHa BHOCHUT CBOM BKJIaJ B (DOPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBEKa, KOTOpoe (HOpMUPYETCS B XUMHU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMU IPUMEHEHUS.



TecHO B3aMMOJENCTBYSI C APYTHMMH €CTECTBEHHBIMH HayKaMH, XMMHUS CTaJla
HEOTHEMJIEMOH 4aCcTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU KaXI0ro ujeHa oOmectBa. CoBpeMeHHas XHMHs Kak Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBj€HAa Ha pEIICHHE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUILEBOM, IKOJIOTHYECKO 0€30IMaCHOCTH U OXPaHbl 310POBbSI.

B cooTtBercTBHM € OOmMMH LEISIMH W TPUHIMIIAMH CPEAHETO OOIIETo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3YUYECHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOOUMYI0 UM I BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B HKU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa «XUMHs»  SBISIOTCA  0a30Bble  KypChl —
«Oprannyeckass xumus» U «OOmas W HEopraHuyeckas XHUMHsD), OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAaHUU MO HEOPTaHMYECKON XMMHUU (C BKIIOUCHHEM 3HAHUW W3 OOIIed XUMHH) U
OpraHn4YecKOr XUMUH. POPMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUW IPU WU3YYECHHUH
npeaMera 00ECHeuHMBAaEeT BO3MOXHOCTh PAcCMOTPEHHUS BCEr0 MHOTo00pasus
BELIECTB Ha OCHOBE OOLINX MOHSTUMN, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranunyeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUsS» c(popMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJAXOAa K M3yYyeHUI0 Yy4uyeOHOro martepuaia U 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUM HAa  ONPENENEHHBIX
TEOPETHUYECKNX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHUsI OPTraHUYECKUX
COCIMHEHUW, a TakXe Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
OpeICTaBICHUd O cTpoeHuu BeniecTB. CBeneHHss 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B PA3BUTHU — OT YIJIIEBOJOPOJIOB A0 CIOXKHBIX OMOJIOTUYECKU
AKTUBHBIX COEAUHEHWHA. B Kypce OpPraHM4ecKOM XHMHUHU IIOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUsl MEpPBOHAYAIbHBIC
MPEICTABIICHUS] O XUMUYECKON CBA3M, KJIacCU(UKAIIMOHHBIX MPU3HAKAaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN pEeaK1u.

[Ton HOBBIM yriOM 3peHHs B mnpeaMmere «XuMHsD» ©0a30BOr0 ypOBHS
paccMaTpuBaeTCsl HW3YUYCHHBIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUYECKH MaTtepuan M (PaKTOJIOrMYEeCKHME CBEACHUS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMHS» 0OyYarolUMCs TPEAOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUYECKMX U METOJOJOTMYECKUX IMO3UIHI,



ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHWE (YHKIMHA 3TOro 3akoHa — OT
o0o011aromie 10 00BACHSIONIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W NMPHUMEHEHUH, a TAKXKE O XUMHUYECKUX PEAKIUSAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSIX MNpoTeKaHus jJomnojiHgercs B Kypcax 10 m 11 kmaccos
AJIIEMEHTAMH COJIEpPKaHHs, WUMEKIIUMH KYJbTYpOJIOTrHYECKUH U TPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TIOHMMAHHWIO B3aWMOCBSI3M XUMHUU C
JPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B IMO3HABATEJIbHOW M IMPAKTHYECKON
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHUS K IIPOIIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npo0iemax, CBSI3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIMBATH MHMOpPMALUIO U
NPUMEHATh €€ Uil TIONOJIHEHHWS 3HAHWM, PEIICHUS WHTEJUIEKTYaJbHbIX H
HKCIIEPUMEHTAILHBIX UCCIEI0BATENBCKUX 3a/1ay. B 1ienomM cojpepxanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ HM3YyYEHHsS OPHUEHTHPOBAHO  Ha
(dbopmupoBaHre y OOy4YarOMIMXCSA MHPOBO33PEHYECKOM OCHOBBI ISl OHUMAaHUS
bunocockux HAEH, TaKUX KaK: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB WX COCTABOM H
CTPOEHMEM, II03HABAEMOCTh IPUPOJHBIX SBJICHUN IyTEM >3KCHEPUMEHTa H
pEelIeHUs] MPOTUBOPEYM MEXAYy HOBBIMH (aKTaMH U TE€OPETHYECKUMH
MPEANOCHUIKAMU, OCO3HAHUE POJIM XMMHUU B PEIIEHUH SKOJOTUYECKUX MPOOIIEM, a
Takke MpoOJeM cOepeKeHUs! FHEPTETUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmane pemeHuss 3aga4  BOCHUTAHHUS, PAa3BUTHS W COLMANIM3ALUU
oOy4Jaronmxcs NPUHATBIE MPOrpPaMMON IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJIEp)KaHUsI M TOCTPOEHUs NpeIMeTa MpeaycMaTpuBaloT (HOPMUPOBAHME
YHHUBEpPCAJIbHBIX Y4YEOHBIX JAEWCTBUH, HMEIOMKX 0a30BO€ 3HAUEHUE IS
pa3IMuYHBIX BHJOB JAESITENBHOCTU: pelIeHHus MpoOjeM, MOUCKa, aHaiu3a |
00paboTk MHPOPMALIMK, HEOOXOIUMBIX JJIs1 MPUOOPETEHNUS OIbITa TPAKTUYECKOU
U HCCIEA0BATENIbCKON AESTENbHOCTH, 3aHUMAIOIENH Ba)KHOE MECTO B IMO3HAHHUH
XUMUH.

B mnpakTuke mnpenonaBaHus XUMUU KaKk Ha YpOBHE OCHOBHOTO OOLIETO
o0Opa3oBaHMsl, TaK U Ha YPOBHE CPEAHET0 00IIero 0Opa3oBaHus, IpU OMpPeEICHUN
COJIepKaTeIbHOM XapaKTepUCTUKH LIeJied M3y4YeHHs MpeaMeTa HampaBJICHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAAULMOHHO MNpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XMMHUYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAaKTHUYECKOM
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyJbTyphl. C
METOJIMYECKOW TOUYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LEJIeU W3y4YeHUS
IpeIMETa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHUS TJIABHBIMU LEISIMH H3y4Y€HUsS MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBrsrOTCS:

e (opmMupoBaHME CHUCTEMBl XUMHUYECKHMX 3HAHUM Kak  BaKHeHIIen
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPAa, B OCHOBE KOTOPOU
JeKaT KIIYEBbIe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH IOCTYHHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBIICHUS,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKHX pEaKiui, HEOOXOAUMBIX Id MPUOOpETEHHS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB W XUMHUYECKHX SIBICHUM,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUYECKON U MOBCEIHEBHOM JKU3HU;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBI3aHHBIX C HAOIIIOIEHUEM H
OOBSICHEHHEM XHWMHUYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ atum, conepkatesibHasi XapaKTepUCTUKA LeJiel U 3a71a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOYHEHAa U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpeAHero odmiero oopasoBanus. CeromHs B
NpENoJAaBaHUM XUMHUM B OOJbIIeH CTeMeHH OTAAETCA  MPEINOuYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHUus, OpPHUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BIIaJICIOLIEr0 He
HA0OpOM 3HAHUW, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHU H
YMEHHSIMH aKTUBHOTO TOJyYeHHUsl 3HAHUM M MPUMEHEHHUS MX B PEaTbHOU >KU3HH
JUTSL pEIICHUS TPAKTHUECKUX 3a7ad.

B cBs3u ¢ 3TMM mnpu u3ydeHUH IMpenMera «XUMHS» JOMUHHUPYIOLIEe
3Ha4YeHHE NMPUOOPETAIOT TaKKe LENU U 3aauu, KakK:

amanTanusl 00yJarommxcsl K yCIOBUSIM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEILIECTBAMU M UX
IPUMEHEHHUEM;

dopMupoBaHne y OOyYarOIIMXCS KIIOUEBBIX HABBIKOB  (KJTFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEpCAaTbHOE 3HAUEHUE I Pa3lIuYHBIX BHUIOB
NeATEILHOCTH: PEIICHHs MPoOJeM, MOUCKa, aHaimmu3a U o0paboTku HH(pOpMaIuy,
HEOOXOJMMBIX JJii TNPUOOPETEHUs ONBITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B T[IO3HAHWU XHMHH, a TaKXkKe [UJIsI OLUEHKH C MO3UIH
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKA U MIPUPOIHYIO CPELY;



pa3BUTHE MO3HABATEJIBHBIX HMHTEPECOB, WHTEIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH 00YYarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIH30BAThH
COBpEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTUH JAJIs MMOMCKA U aHajau3a ydeOHOU U
HAyYHO-TTOMYJISIPHON MHPOPMAIIMM XUMHUYECKOTIO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IUIAHUPOBAHUM U TPOBEACHUU XHUMUYECKOTO
IKCIEPUMEHTA;

BOCIIMTAaHHE Yy OOy4aromuxcsi YOEKIEHHOCTH B  T'yMaHUCTHYECKOH
HANpPaBIEHHOCTH XUMHUH, €€ BaXXHOW POJIM B PEIICHHWH TIIOOATBHBIX MPOOIEeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNUS, TTOTIOTHEHNS SHEPTETUIECKIX PECYPCOB U
COXpPaHEHHUsl MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpexHOro
OTHOILIIEHUSI K NPUPOJE U CBOEMY 3I0pPOBbIO, a TaKXKe MPUOOPETEHUs OIbITa
UCTIONb30BAaHUS TONYYCHHBIX 3HAHWM s TPHUHITHS TPAMOTHBIX PpEIICHUNA B
CUTYaIUsX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B yuyeOHOM maHe cpenHero ooOmero o0pa3oBaHUs MPEAMET «XHUMH»
0a30BOr0 YpOBHS BXOAMUT B COCTaB IpeaMeTHOW obOnactu «EcTecTBEeHHO-HAYUYHbIE
IpPEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX ISl U3YUEHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero obmiero oopaszoBanusi, coctapiseT 68 yacos: B 10 kimacce — 34 yaca (1
gac B Henenro), B 11 kmacce — 34 yaca (1 gac B Heeno).



COJEPKXAHUME OBYUYEHUA
10 KJTIACC
OPT'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyecKkod XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MAaTepuaioB. TeOopHs CTPOEHUS OpPraHUYECKUX
coenunenuid A. M. byTiepoBa, e€ ocHOBHbIE MTOsI0kKeHUS. CTPYKTYpHBIE (OPMYIIBI
opraHudeckux BemecTB. [‘omonorus, wu3zomMepusi. XuMuUdeckas CBs3b B
OpPraHUYECKUX COEIUHEHUAX — OAMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBienne o KiaccUPUKALUU OpraHUYECKUX BemiecTB. HomeHkatypa
OpPraHWYECKUX COEIMHEHUM (cucTeMaTHYecKas) W TpUBHAJIbHbIE HA3BAHUSA
BOKHEUIINX MPEACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOABl M3YyYEHHs BEIIECTB M HUX IIPEBPAILCHHIA:
O3HAKOMJIEHHME C 00pa3lamMu OpraHMYyecKHX BEIIECTB M MaTepHallaMM Ha UX
OCHOBE, MOJEIMPOBAHWE MOJIEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONKMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALIEHNUIO OPraHUYECKUX BEILECTB
IIpU HarpeBaHuu (TJ1aBjIeHue, 0OyTIMBaHUE U TOPEHUE).

Yriaesoaopoast

AJIKaHBI: COCTaB W CTPOEHUE, T'OMOJIOTMYECKHUW psiA. MeTaH W 3TaH —
NpOCTEUIINE NPEICTABUTENN AQJIKaHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu 3aMellleHuss U TOPEHHUs), HAXOXKJCHHWE B MpPHUpOJE, MOJIy4YeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUNA psll. DTHIEH U NPOIMUJIEH —
NpOCTEUIINE NPEICTABUTENN AQJIKEHOB: (PU3MYECKHE W XMMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHMH, OKHCICHHS W
NOJIUMEpPU3ALINN), TOTYUYEHHE U TPUMEHEHUE.

Ankanuensl: OyTtamuen-1,3 u MerunOyrtanueH-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOWCTBa (peakiusi nonumepusanuu). [lomydeHne CUHTETHYECKOTO
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETHIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA (peakluu THIPUPOBAHMS, TAJIOT€HUPOBAHMS, THAPATAIUH,
rOpeHus), MoJy4yeHrue U MPUMEHEHUE.

Apenbl. benzoin: cocraB, cTpoeHue, (pU3MYECKUE M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHUpOBaHHs U HUTPOBAHUS), NOJyUEHUE W MPUMEHEHue. Tonyon:
cocmas, cmpoenue, uauyeckue U  XumMudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NoIyyeHue u npumeHenue. TOKCUYHOCTD



apeHoB. ['eHeTHueckas CBA3b MEXIYy YIJIEBOJIOPOAAMHU, NPUHAICKAIIUMUA K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HWCTOYHHMKHM YIJIIEBOAOPOAOB. IIpupomHbli ra3 W NOMyTHBIE
HedTanbie Ta3bl. HedTh u €€ mpoucxoxnaenue. CriocoObl mepepaboTku HedTH:
NEPEroHKa, KPEKUHI (TEPMHYECKHM, KaTalUuTUYECKuH), nupoiu3. I[IpomyKTel
nepepaboTku He(TH, UX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITY. KaMmeHHbIi
yTOJIb U IPOAYKTHI €0 MepepadOTKH.

OKCHepUMEHTAJIbHbIE METOJbl H3YUYEHHs] BEIIECTB M MX IPEBpAlllCHUM:
O3HAKOMJIEHHE C o00pa3lamMM IUIacTMacc, KaydyKOB W PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MoOJEIMpOBaHME  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOTeHOMPON3BOIHBIX, MTPOBEICHUE MPAKTUIECKONW PabOThI: MOTyYCHHE STUIICHA

Y U3YYEHHE €TO CBOMCTB.

Pacuérnbie 3anaumn.

Bblunicnienuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MUCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH).

Kucnopoaconepxanue oprannyecKkue coenHeHHU

[IpenenbHbIE OAHOATOMHBIE CHOUPTHL. METaHOI M 3TaHON: CTPOCHHE,
¢usznyeckue MW XUMHUYECKHE CBOICTBa (peakuMM C AaKTUBHBIMH MeETaJljaMH,
rajJjioreHOBOJIOPOJaMH, TOpPEHUE), NpUMEeHeHUe. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBUE METaHOJa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHoroatoMHsle  COUPTBL. OTWICHIJIMKOJb W TJIULUEPUH: CTPOCHHE,
¢uznyeckue U XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO MIETOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHAs peaklMs Ha MHOroaToMHble chupthl). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTJIMKOJIS.

®deHoJs: CTPOCHHE MOJEKYJbl, (U3UYECKHUEe U XUMUYECKHUE CBOMCTBA.
ToxcuuHocTh perona. [Ipumenenne GpeHona.

Anpnerunpl M kemouwvl. DOpMaNbIETHI, ALETAIBIACTHI  CTPOECHUE,
bu3nUecKkue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKIUH), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHAasl KHCJIOTBI: CTpO€HHE, (PU3MUECKHe U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mue Juisl Kj1acca KUCIIOT, peakiusl 3TepupHUKaAIIK), TOJyYeHUEe U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICUCTBHE.

Crnoxuble >QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
coXHBIX AGupoB. XKupsel. ['naponus xupos. [Ipumenenne xxupoB. buonorudeckas
POJIb KUPOB.



YrneBompl:  coctaB, KiaccUpUKAmuMsa — YriaeBogoB  (MOHO-, JHU- U
noJyiucaxapubl). I'moko3a — npocteimii MOHOCaxapua: 0COOEHHOCTH CTPOCHHS
MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOICTBa  (B3aUMOJICHCTBHE C
rugpokcuaom meau(ll), okuciacHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKICHUE B MPUPOJE, NPUMEHEHHE,
ononornyeckas poiib. PorocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u mennrono3a kak mpupojHbsie noaumepbl. CTpoeHne Kpaxmana U
HeunoNo3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THApPOJIH3,
KaueCTBEHHAs! pEaKIIs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX MPEBpAlllCHUIA:
npoBeJicHUe, HAOMIOJCHHE W OMUCAHHE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaUYE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHOJa
okcugom wMemu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJHUIIEPUHA C
ruapokcuiom menu(ll)), anpaerunoB (OKuCIeHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcuaom wmemau(ll), B3aumoneiicTBUEe Kpaxmalia ¢ HOJOM),
MIPOBEJICHHUE MPAKTUIECKOU PabOTHI: CBOMCTBA pACTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bolunicnenuss 1mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEaKLUU 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKIINN).

A3oTconepKkale OpraHn4eckiue CoeTMHEHN.

AMUHOKHUCIOTHI Kak aM(pOTepHble OpraHuyeckue coeanHenus. dusnueckue
U XMMHUYECKHE CBOICTBAa aMHHOKUCIOT (Ha MpuMepe IiMlMHA). buonornuyeckoe
3HaYeHHE aMUHOKUCIOT. [lenTupl.

benku kak mpupoOAHBIE BBHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPMYHAs M TPETHUYHAsl CTPYKTypa OenkoB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE pEaKuy Ha OEJKH.

OKCIIepUMEHTANIbHBIE METO/Abl HM3Y4YEHHs BEIIECTB U HX MPEBPALICHUI:
HaOII0/ICHNE U ONKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIis OSIKOB MPH
HarpeBaHUM, IBETHbIC pEaKuu OETKOB.

BbicokoMoIeKyIsIpHBIE COeTUHEHUS

OCHOBHBIE TOHSITUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNH, CPEAHSSI MOJICKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHHH —
MOJIUMEPU3AIIHSI U TTOTMKOHACHCAIINS.

OKCIIepUMEHTANIbHBIE METO/Abl HM3YYEHHs BEIIEeCTB M HX MPEBPALICHHI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanmm3zanyst MeXIpeIMETHBIX CBA3EH IPU U3YYEHUH OPTaHUYECKOM XUMHUH B
10 knacce OCYILIECTBISIETCS 4YEpe3 HCHOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
HAyYHBIX MOHATHHA, TaK M TOHSITHH, SIBISIIOLIUXCS CUCTEMHBIMH JJI OTAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO1ue ecTecCTBEHHO-HAyUHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (PAKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, Kiaccu(uKalus, NepuogUIHOCTb, HAOIIOIEHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

@usnka: MaTepus, DSHEPTHs, Macca, aToM, DIJIEKTPOH, MOJIEKYJIa,
HPHEPreTUYECKU YpPOBEHb, BEIIECTBO, TeN0, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3MUECKUE BEIUUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
(doToCcHHTE3, OMOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YIJIEBOIBI, >KHPHI,
dhepMeHTHI).

['eorpadusi: MuHEpalbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOILUIMBO,
pECYpCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBl PAlMOHAIBHOIO IHTAHMS,
MOIOLIUE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MTPENapaThl, MaTepuasl 13
VCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue 0CHOBbI XUMHUH

Xumuyeckuii snaeMeHT. AToMm. SAapo artoma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHHU, MOJAYPOBHH. ATOMHBIE opOuTtanu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacrpesieiieHusl 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHAS] KOHPUTYpAIUsi aTOMOB.

[Iepnonnueckuit 3akoH U Ilepuonnueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOJUYECKOTO 3aKOHA U [lepuoamyeckor cucTeMbl
XuMudeckux aneMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX MMM TIPOCTBIX U CIIOXKHBIX BEIIECTB IO TPyNIaM U TEePUOIaM.
3HaYeHuEe NEePUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHAbI XUMHYECKOW CBA3U
(KOBaJIGHTHAsI HEMOJISIpHAS W TOJIApHAsi, UOHHAs, MeTajuinueckas). MexaHUu3MbI
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIH W JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DJIEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THUIBI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKHY.

[loHaTHe O auCHEpPCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B pacTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHUM. Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHMYECKUX BEUIECTB,
MPUHAJICKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckas — peakuusa. Kiaccudukanus  XMMHUYECKMX — peaklMid B
HEOPTaHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MacChl BEILECTB,
3aKOH COXPAHEHUA U MPEBPAILICHUS SHEPTUU ITPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iH4YHbIX (hakTopoB. OOpaTtnmbie
peakuuu. XuUMHUYECKOe paBHOBecue. DaKTOpbI, BIHSIOIMIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIE U caadbie 251eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIETOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYCHHSI BEIIECTB M WX IPEBPALICHUIL:
neMoHcTpanus Tabmun «llepuonnueckast cuctema xumudeckux snementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMUECKUX PEHIETOK, HAOMIOICHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KaTAJIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMONIbI0 YHHBEPCAIBHOIO HWHIUKATOPA, pPEaKIUU HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKOM paboThl «BiausiHue pa3nuyHbiX PakTOpoB Ha CKOPOCTh
XAMHUYECKON pEaKIum».

Pacuérnrble 3agaun.

Pacyérel 10 ypaBHEHMSM XMMHYECKHX pPEakUWi, B TOM YHUCIIE
TEPMOXUMUYECKUE PACUEThl, PACUETHl C HCHOJIb30BAHMEM IOHATHUS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannuyeckast xumust

Hemerannel. Ilosmoxxenue HemetaiuioB B Ilepuoanyeckon  cucreme
xuMuueckux djeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyecKkue CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (HA MpUMEpe
KHCJIOpoa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAUHEHUW  (OKCHJIOB,
KHUCJIOPOJACOJIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpumeHeHne BAXKHENIIINX HEMETAJIOB U UX COCIMHEHUM.



Meramnel. 1lonoxxenne meramioB B llepuoandeckon cucTteMe XHMHUYECKHUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOCHHSI AIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. O0mue (usnyeckue cBorcTBa MeTauioB. CIiaBel METaJUIOB.
DIIEKTPOXUMHUYECKUN PsIJT HAMIPSKEHU METAIIOB.

XHUMHUYECKHE CBOWMCTBA BaKHEHIUX METAIOB (HATPHUM, KaJIUM, KaJIbIIHi,
MarHui, amfOMUHUN, IUHK, XPOM, KEJI€30, ME/b) U UX COCTUHCHUH.

OObmue cnocoObl moayueHus: MeTayioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEIIECTB M HX NPEBpAIICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/lad, HAOJIIOJICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHUS C pacTBOpamMu
KHUCJIOT U LIEJI0YEH, KAUECTBEHHbBIE PEAKIIUN HA KATUOHBI METAJUIOB).

Pacuérnbie 3anaum.

Pacuétbl mMaccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJHWYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUU, €CIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHSA ¥ KU3Hb

Ponp xuMum B 00€Cri€eYEHUU 3KOJIOTUYECKOW, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTU, Pa3BUTUU MeAUIUHBI. [loHSATHE O HAayyHBIX METOAAaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MOPHUHIMIAX TPOMBIITUIEHHOTO
MOJTYYEHHUS BAXKHEUILINX BEIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIIHUE CTPOUTEIIHHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualibl, KpackKu, CTEKJIO, KepaMHKa,
MaTepuaibl JJs 3JEKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKHE W MUHEpaIbHbIE
ynoOpeHus.

Xumus W 3J0pOBbE YEJIOBEKA: MpaBUjia MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MaCHOI0 MCIOJIb30BaHUS MPENapaToB OBITOBONM XUMHHU
B OBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3CH MpU  U3YYEHUH OOmEeH w
HEOpraHu4ecKkor xuMuu B 11 Kilacce OCyIIeCTBIISIETCS Yepe3 MCIOIb30BaHUE Kak
OOIIUX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMHU JIJI1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: HAY4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(PUKALUI, TEePUOJAUYHOCTh, HAOIIOJCHHUE,
AKCTIIEPUMEHT, MOACIMUPOBAHUE, U3MEPEHUE, SIBJICHUE.



duznka: MaTepusi, FHEPTUsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUIN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIeCTBA, (DM3NYCCKUE BEIMYMHBI U CIUHUIIBI WX
HU3MEpPEHUSI, CKOPOCTb.

buonorus: kjeTka, opraHu3M, 9KocHcTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHEpaATBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC UCKOTIAEMbIC, TOTLIIMBO,
pPECYpCHI.

TexHonmorusl: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUTYyprus, MPOU3BOICTBO
CTPOUTENBHBIX MaTEpPUAJIOB, CEIHCKOXO3SMCTBEHHOE IIPOU3BOJCTBO, MHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpernapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILIEHHOCTb, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOTPAMMBI 110 XMW
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHUS
OOy4YaronMMHCsT TMpOrpaMM CpeaHEro oO0miero o00pa3oBaHusl (JUYHOCTHBIM,
METalpeJMETHbIM U TpeaMeTHbiM). HaydHo-meTomudyeckoil OCHOBOM st
pa3pabOTKH TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPETHETOo OOIIETOo
00pa30BaHUsI SBJIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM IOAXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHsSD» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HaHHE OOYYaIOIUMHCS POCCUHCKOW TpaxAaHCKOW HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOTIPEEIICHHIO;

HaJIM4KMe MOTUBAILIUU K 00YUYEHUIO;

1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAIULIUNA 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYaroUIMXcsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAaMHU, MPUCYIIMMU IEJIOCTHOU
CUCTEME XMMHUECKOro o0pa3oBaHus;

HaJIMYUE NMPABOCO3HAHUS HKOJIOTUYECKON KyJIbTYPhI U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHs» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMU, COMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOrO TPaXXJAaHCKOrO OOUIECTBA, MPUHATHIMU B OOIIECTBE
HOPMAaMM W  TMpaBWIaMH  TOBEACHUS,  CIOCOOCTBYIOIIMMH  IPOLIECCAM
CaMOINO3HAaHMUs, CaMOpPa3BUTUA M HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTpa)karoT
c(OpPMHPOBAHHOCTh OIbITA IO3HABATEIBHONM M MPAKTHYECKOW JEeATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aldy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAIKY;

NPEACTaBICHUS. O COLMAIBHBIX HOpPMax M NpaBUiIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUN YUECOHBIX W TO3HABATEIBHBIX 3aJ1a4, BBIMTOJTHCHUH
XUMHUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TOHWMAaTh W MPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3TMUYHBIX BUIOB Y4eOHOM €SI TeIbHOCTH;

2) IATPUMOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIIEHWS K HWCTOPUYECKOMY M HAy4YHOMY HAacCJEeAUI0
OTEUYECTBEHHOW XUMUH;

YBaXEHUsI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUH U MPAKTHUYECKOTO
MIPUMEHEHUSI XMUMHUU, OCO3HAHUS TOTO, YTO JIOCTHKECHHS HAYKH €CTh pPE3yJIbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTIUBBIX  AKCICPUMEHTAIBHBIX  MOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpEeCca M TMO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU WU MOCIEAYHOLIEM
aHanu3e WH(POpMaIMU O MEePEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUYEeCTBEHHOM
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBECHNUS,

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBS3aHHBIC C XUMUYECKUMHU SIBIICHUSMU,
U MPUHUMAaTh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEACHUE M TMOCTYNKH CBOUX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBHI 3ITHX
MOCTYTKOB;

4) popMupoBaHNs KyJbTYPbI 310POBbS:

MOHMMAHMUSI LIEHHOCTEW 310poBOro U 0Oe30macHOro o0pa3a JKHM3HU,
HEOOXOIMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (DU3HUECKOMY U
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHUsT TIpaBWJI 0e€30MacHOro oOpalieHus C BellecTBaMH B OBITY,
MMOBCEHEBHOM XKW3HU U B TPYAOBOU AECATECIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOTO0JIs1, HAPKOTUKOB, KYpPEHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIBCKOM
NEeATEeTbHOCTH, OOIIECTBEHHO TOJI€3HOM, TBOPYECKOM W  JAPYIHX  BHJAX
JEATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEHICHUUM NPAKTUYECKUX 3ajad
COIMAILHOM HAINPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO0 MPOPECCUuil pa3IudHOro Pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN MO0 XUMUU;

YBQXEHUS K TPYAY, JIIOIAAM TPY/Ia U pe3yabTaraM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONH TpaeKTOPUH
oOpa3oBaHus, Oyayuied mnpodeccun M peanu3ali COOCTBEHHBIX KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpebHOCTEH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COIMATIBHOM CPEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONb30BAHUSA JOCTWKEHUW XUMHH JUIS
peLIeHuUs] BOIIPOCOB PAlMOHAIBHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEMPUATHS JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKarolIeh
MPUPOJIHON Ccpejle, YMEHUsI TMPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJIOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAILATh UX;

HaJIMYKS Pa3BUTOTO DKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPBI,
OIIbITa NEATEIBHOCTH 3KOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UIMU B TO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLIMAIbHOMN
MpaKTUKe, CIIOCOOHOCTM M YMEHHSl AaKTHUBHO MPOTUBOCTOSITH HACOJIOTHHU
xemodoOuu;

7) 1EeHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS Cneu(UKA XUMHUM Kak HayKd, OCO3HaHHS €€ poju B
dbopMHpPOBaHNUN PAlMOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUU LEIOCTHOTO
MPEACTaBICHUsT 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHU JJISI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMaHHCTUYECKOM HAIPaBICHHOCTA M BAXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI00ATBHBIX MPoOsIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUECKOU, MUILEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIIUHBI, OOCCIIEUEHUU YCIIOBUM
YCHENIHOTO TPpyJAa W OKOJOTUYECKH KOMQPOPTHOW IKHU3HU KaXKIOTO YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUS CYIIHOCTA METOJ0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJb30BaTh



MOJTy4yaeMble 3HAHUS JJI aHAJIM3a U OOBSICHEHUS SIBICHUIN OKPYKAIOLIET0 MHUpa U
IPOUCXOAAIINX B HEM U3MEHEHUH, YMEHUS JienaTh 000CHOBAHHBIE 3aKIIOUCHHS Ha
OCHOBE HAyuyHBIX (AKTOB M UMEIONIMXCSA JAHHBIX C LEJIbI0 MOJYy4YCHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKHUE 3HAHUS JUIS
pelieHust npo6ieM B peajbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU W  CHOCOOHOCTM K  HENpPEphHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTHBHOMY IIOJyYE€HHIO HOBBIX 3HAaHHUH 10 XHMHU B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTIIMH;

MHTEpeca K 0OCOOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS y4eOHOTO TpeaMera «XuMHUsS) Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIE  (OPMHUPOBAHUS ~ MHUPOBO33PEHHUS  OOyYarOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAyYHbIE TOHITHS, OTpa)karoIlue
IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa W CHenudUKy METOAOB IO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTHS, SBIICHUE,
TpoIecc, CUCTeMa, HayYHbIA (PakT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEAOBaHNE, HAOIIOCHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIE NEeHCTBUS (TMO3HABATEIbHbIC, KOMMYHUKATUBHEIE,

PETYJISTUBHBIE), o0ecreynBaroye dbopmupoBaHue (GyHKIHMOHATIBHOM
I'PaMOTHOCTH M COLMATbHOM KOMIETEHIIMN 00yYarOINXCs;
CIIOCOOHOCTD oOyyJaroumxcs UCII0JIb30BaTh OCBOCHHbIE

MEXIUCITUTUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEPCAIbHBIE y4eOHBIC
JICUCTBHS B IO3HABATEIIBHON U COLMAJIBHON ITPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICICTBUSIMU.

OsJaagenue YHUBEPCAJIbHbIMU yueOHbIMH NMO3HABATEJIbHBIMHU
AEeCTBUSIMM:

1) 0a30Bble JJOrHYecKHe JeiCTBHS:

CaMOCTOSITeTbHO  (OpPMYJIMpPOBaTh M aKTyaJlM3UpPOBaTh  MpoOsemMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENeNATh LEeNu ACSITEIbHOCTH, 3a7aBas IMapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCHUTD PE3YJIBTAThI ACATEIBHOCTHU C MOCTABICHHBIMU LEISMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMUBATH UX B3aUMOCBSI3b,



UCIOJIb30BaTh COOTBETCTBYIOUINE MOHITHUS JJI1 OOBSICHEHHS OT/IEIbHBIX (DAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHMS M KpUTEpPUH [UIs KiIacCU(UKAIMM BELIECTB U
XUMHUYECKUX PEaKIIHii;

yCTaHaBJIMBaTh IMPUYUHHO-CIECJICTBEHHbIE CBSI3UM MEXKAY HM3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PpPacCMaTPUBAEMBbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH B MPOIECCE TO3HAHUS, UCIIOJIb3yeMble B XUMUHM CUMBOJIUYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJIETBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI) D3JIEMEHTa, XHMH4YecKas (opMyJia, YpaBHEHHE XHUMHYECKOU
peakiMy — TPU PEUICHUH YUYEOHBIX IMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEIIbHBIC MPEICTABICHUS JJIS1 BBISIBIICHHS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a3oBbIe MCCIIeI0BaATEIbCKUE 1eCTBUA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O IMO3HAHHUS BEIIECTB U XMUMHYECKUX
peaKLunii;

(GopMyIIMpOBaTh LENH U 3a/1a4l UCCIIEI0BaHUs, UCIOIb30BaTh IOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMH CaMOCTOATEIIBHOTO IUIAHUPOBAHUSI U MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOMIOJaTh 3a XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yJsbrar, (OpMyJIUPOBATH
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJICTIAHHOMN paboTe;

npuOOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENLCKOW U MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB PEIICHHUS] NPAKTUYECKUX 3aJay, NPUMEHEHUIO PAa3THYHbIX
METO/IOB [TO3HAHMUS.

3) paGora ¢ nnpopmanueii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHWKAX HHPoOpManuu (HAyIHO-
NoMmyJisipHas JIUTEpAaTypa XHUMHUYECKOTO COJAEpX aHUs, CIPAaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHanu3upoBaTh MH(OpPMALMIO pa3IMYHBIX BUJIOB U (PopM
MpEeACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEYUBOCTb;



bopMyIUpPOBaTh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOJBI MPU TOUCKE U
orbope wuHbOpMalMK, HEOOXOAMMOW JUIs BBINOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT MCIOJIb30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  MpeICTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AUATPAMMBI, TAOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3BIK B KadyeCTBE CpelICcTBa Mpu pabore ¢
XUMUYECKON HHpOpMalMe: NPUMEHITh MEXKIpeaIMeTHble ((pu3nyeckue Hu
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TMPeoOpa3oBHIBaTh 3HAKOBO-CHMBOJHYECKHE CpEACTBA
HaTJISAHOCTH.

OgByaieHUe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl B XOJI€ IMajora u/uiu
JTUCKYCCHM,  BBICKa3bIBaTh  HUJEH, (OPMYJTUPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHTEIHFHO BHITIOTHEHHSI MMPEAIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3EHTAIel pe3yJIbTaTOB MO3HABATENHLHOW AESTENHHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBLHO WM COBMECTHO CO CBEPCTHUKAMU TIPU BBHITOTHEHUH
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON paboThl MO HCCIEAOBAHUIO CBOICTB
U3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOro MpoeKTa U (GOpMYyIUPOBATH BHIBOJIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHHWS TO3UILIMN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJisiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh U OCYIUECTBIATH CBOIO I03HABATEIBHYIO
NeSTENIbHOCTh, OMpeAenss e€ IeNu W 3aJadd, KOHTPOJIHpPOBaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MPEJIaraeMblii  alrOPUTM  JEUCTBHA TIpH
BBITIOJIHEHUU YYEOHBIX M UCCIENOBAaTEeIbCKUX 3a7a4, BBIOMpaTh HaumOoJee
G (dEeKTUBHBIN CMOCO0 HUX pEHIeHHs ¢ Y4ETOM TMOJYy4YeHHS HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CaMOaHajn3a
¥ CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yJIbTaThl OCBOECHHS Kypca «OpraHuyeckass XuUMUS
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  NIPEACTABICHHMM O XHMHYECKOM  COCTaBIISIOMICH
€CTECTBECHHO-HAYYHOM KapTUHBI MHPA, POJU XUMHM B IIO3HAHUMU SIBIICHUMN



opuposibl, B  (HOPMUPOBAHMM MBIIUICHUS W KYJIbTYpPHl JUYHOCTH, €&
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM JIJIsl pelIeHHsI MPAKTUYECKUX 3a1a4
U 9KOJIOTHYEeCKH 0O0OCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO M MPHUPOJIHOM
cpene;

BJIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpass  BKIIIOYAET:
OCHOBOITOJIAralOIIME TOHATHA (XMMHUYECKHH D3JIEMEHT, aTOM, 3JIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUECKast
CBsI3b, CTPYKTypHas (dopmyna (pa3BEpHyTass M COKpauiéHHAas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM 00BEM, VYIJEPOJHBIN cKeneT, (yHKIHOHAIbHAs TpyIIa,
paaukan, U30Mepus, U30MEPbl, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEpXKAIIMEe COEAUHEHHS, MOHOMEp, IOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COECAMHEHUS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannyeckux BemectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHMsI MaccChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3BIK XHMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPHUYUHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (DAKTOJIOTMUECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHUH M
0e30MacHOM HCIIOJIb30BAaHUM BAXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOH AESITEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUN BBIABIIATH XapaKTEpHbIC IMPU3HAKU IOHATHUH,
yCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS MPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OpMUPOBAHHOCTh YMEHHUH HCMOJIb30BaTh XUMHUECKYI0 CHMBOJMKY MJIs
COCTaBJICHUsSI MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOIN)
dopMysl OpraHMYECKHX BEIIECTB W YpPaBHEHUH XHUMHUYECKHX pEaKIuil,
U3rOTaBIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJIA WUIOCTpAUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBAaTh NPUHAIEKHOCTh H3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBy U CTPOCHHIO K ONPEAEIEHHOMY
KJIaccy/rpynmne coeAuHeHu (yriaeBOAOpOMbl, KHUCIOPOJA M a30TCOJAEpIKaIlue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEJAMHEHMs), JaBaTb WM Ha3BaHUS IIO
cuctematuueckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHUAIbHBIE
Ha3BaHUS OTJAEJBHBIX OPraHMYECKUX BEIIECTB (3THJIEH, MPONWIIEH, alEeTUJIEH,
TWJICHTJIMKOJb, TIULEPUH, (eHOs, (GopManmbAerui, aueTalbIerul, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCJIOTA, CTE€APUHOBAs KUCIIO0TA, TIII0K03a,
bpyKTO3a, Kpaxmal, 1eJITr0JI03a, TJIUIHH);

C(OPMUPOBAHHOCTh YMEHMsSI OMNPEICNATh BUABl XHMHUYECKOM CBSA3U B
OpPTraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIE);



chOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. ByTtiiepoBa /st 00bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEJICTABUTENECH pPa3JIMYHBIX
KJIACCOB OPTraHUYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOMUJIEH, AllCTUJIEH,
Oyramuen-1,3, merunOyrtamueH-1,3, OEH30J7, METaHON, ATAHOJ, STUJICHTJIUKOJD,
TIIMLEPUH, (EHOJI, aleTalbJeru, MypaBblHasi M YKCYCHasi KUCIOTHI, TJIHOKO3a,
Kpaxmai, IeJUTI0NI03a, aMUHOYKCYCHAsl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMHU YPABHEHHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX DPEaKIUN C
MCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOYHUKHU YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TMEpepadOTKH U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYMCICHUS 1O XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WU MPOIYKTOB PEAKIINHN);

chOpMHUPOBAHHOCTh YMEHMH BIAJETh CHCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUs, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U
XUMUUYECKUX SBJICHUMN (HaOMI0eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TOPUHATHS PEIICHHN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBA3AHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BaHUSI XUMHUUECKON
MOCy/I0Ol U Ja0OpaTOpPHBIM O00OpYyJOBaHUEM, a TaKXe NpaBuja OOpalleHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU IO BBHITOJHEHUIO J1TA0OPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh U BBIMOJHITH XUMHUYECKUH
AKCTIEPUMEHT (TIpEBpaIeHUs OPTaHUYECKUX BEIIECTB MIPU HArpeBaHUHM, MMOJTyUCHUE
ATUJIEHA U W3Yy4YEHUE €ro CBOWCTB, Kauye€CTBEHHBIE pPEaKIUU OPraHUuYECKHUX
BEIIIECTB, JCHATypalusi OCIKOB MPH HArpeBaHWU, IIBETHBIC PEaKIMH OCIKOB) B
COOTBETCTBHHM C TpaBWJIaMU TEXHUKHA OE30MacHOCTH TPU OOpaIleHUH C
BEIIECTBAMU M JIaOOPATOPHBIM OOOpPYJOBAHUEM, TMPEICTABISATh PE3YIbTAThI
XUMHUUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucu YpPaBHEHHM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyJIMPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTHYECKHA aHAITU3UPOBATH XUMHUYECKYIO
uHpOpMAIUIO, TIOJIy4aeMYyK) U3 Pa3HbIX HCTOYHUKOB (CpEelCcTBA MAacCCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);



chOpMHPOBAHHOCT, ~ YMEHHMHA  COOJIO/IaTh  TpaBWIa  AKOJOTHYECKU
1eJIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHMSI CBOETO 3/I0POBBbS U OKPYKAIONICH MPUPOIHOM Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBUSI HA KUBbIE OPraHU3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbIci mokaszarensa [IJIK, moscHATh Ha mpuMepax CIOCOOBI
YMEHBIIICHUS W TPEJOTBPAIICHUS WX BPEIHOTO BO3ICUCTBHS HAa OpPraHu3M
YEJI0BEKa;

JUIsl 00yYaronmxcsi ¢ OrpaHUYCHHBIMA BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHE
OPUMEHSTh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CJETNBbIX W CJIa0OBUIASIIMX OOYYaroIMXCs: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. bpaitns s 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHMS Kypca «OOmas W HeopraHuyeckas
XAMUSD» OTPAKarOT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIIOIIECH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJA XWMHUHA B T[IO3HAHUMU SIBIICHUM
npuposbl, B (OPMHUPOBAHWK MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G YHKITMOHATBLHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIs1 PEIICHUS MPAKTUICCKHUX 3a1a4
U DKOJOTUUYECKH OOOCHOBAHHOTO OTHONIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOW  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKHH 3JEMEHT, aTOM, H30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAJIM aTOMOB, HOH, MOJIEKyJa, MOJb, MOJSPHBIA O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMUYECKasd CBS3b
(KOBaJIeHTHas, MOHHAs, METATMYECKas, BOJOPOJIHAS ), KPUCTAIUIMUECKas PeIIETKa,
TUIIBI  XUMHYECKUX  PEAKIUMA, PACTBOP, DJIECKTPOJUTHI, HEIIEKTPOJMTHI,
AJIEKTPOJUTUYECKAs] JTUCCOLMALINS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuy, XUMHUYECKOE€ pPAaBHOBECHE), TEOPUM U 3aKOHBI (TEOpHs
DJIEKTPOJUTUYECKON Aucconuanuu, nepuoaunueckuit 3axkon Jl. M. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIECTB, 3aKOH COXPAaHCHUS W MPEBPALICHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3bIK XUMUH,
MHUPOBO33PEHUYCCKUE 3HAHUS, JICKAIIUE B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XHMHMUYECKUX SBJICHUM, (DAKTOIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJyYEeHUU U OE30MaCHOM HCIIOJIb30BaHUN BAXKHEUIIINX HEOPTraHWYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOM JIEITETLHOCTH YETIOBEKA;



chOpMHPOBAHHOCTh YMEHUW BBISBISATH XapaKTEPHBIC MPU3HAKU TOHATHMH,
YCTaHaBJIMBATh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

chOpMHPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XWMHYECKYIO CHUMBOJUKY Jif
coctaBieHuss (GOpMyd BEIIECTB M  YPaBHEHUH XHMMHUYECKHX  PEaKIIHi,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbId TIa3, YIVIEKUCIBIA Ta3, aMMHUaK, rami€Has
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHPOBAHHOCTH YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMHUUYECKOM
CBs3M (KOBaJEHTHAas, MOHHAs, METAJNINYECKasl, BOJIOPOJHAS) B COCAUHEHUSAX, THUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOTO BEIIecTBa (aTOMHas, MOJIEKYJIsipHas,
MOHHAs!, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHHMYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUMI yCTaHaBIUBATh PUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONPEIEIIEHHOMY Kiaccy/TpyIie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbI, OKCUbl, OCHOBaHMUS,
KHUCIIOTHI, aM(OTEpHBIEC THAPOKCUIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICH MEPUOIUYECKOTr0 3akoHa Jl.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIONIYI0, 00bACHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh JJEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuonnueckoid CUCTEMBI
xumuueckux saemeHToB JI. M. MenaeneeBa, MCHOb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE opouTanmny, «IHEPreTUYECKUe YPOBHIY, OOBSACHSTH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB U UX COEAMHEHHM
10 nepuojaam u rpymnmnam Ilepuogunyeckon cucteMsl XUMUYECKUX dieMeHToB 1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPTaHMYECKHX  BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHMUECKOW CBSI3M MEXKAY HEOPraHWYeCKUMH
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHUYECKUE PEAKIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIY M COCTaBY pEarupyrollydX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHUIO CTENEHEH OKHCIIEHUSI 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIu, yYacTHIO KaTalau3aTopa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN Ppa3InYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIMi HOHHOTO 0OMEHa, yUNUThIBAs
YCIJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHILIA;



c(OpMUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKIMH, MOJITBEPKIAIOLINE
KAUECTBEHHBIM COCTAB pA3JMYHBIX HEOPIaHMYECKUX BEIIECTB, pAaCIO3HABATh
OTIBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BEIIECTB;

chOpPMHUPOBAHHOCTh YMEHMH  pacKphiBaTh CYLIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKUUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
ITUX PEaKLN;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTH CKOPOCTU X UMUYECKOM
peaKIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHelrHero Bo3nenctsus (npunuun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMUYECKHE MPOLECCHI,
JeXalllie B OCHOBE NMPOMBIIIJIEHHOTO MOJYYEHHsI CEPHOM KHCIOTBHI, aMMHUaKa, a
Takke CPOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOMIMX HAYYHBIX MPUHIMIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Tra3oB
IpU XUMHYECKUX PEAKIMIX, MACChl BEIIECTBA MM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BbEMY OJHOTO M3 YYacCTBYIOIIHUX B PEAKIMU
BELIECTB, TEIJIOBOrO 3((}eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MpaBUjia MOJIb30BaHUSI XUMHUECKON
MOCYJIOM W Ja0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIieHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

cOPMHPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBITIONHITh XUMHUYECKHM
AKCIIEPUMEHT (pa3j0KEHUE MEepPOKCUAa BOJAOPOJA B MPUCYTCTBUU KaTalu3aTropa,
ONpPEIENICHNE CpeAbl PacTBOPOB BEIIECTB C IOMOIIBK)  YHUBEPCAIBHOIO
WHJIMKATOPa, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHMUYECKOW pEaKIInH,
peaklud MOHHOrO OOMEHA, KAYeCTBEHHbBIE pEaKIUu Ha cyibQar-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMSI, PELUIEHUE AKCIEPUMEHTAIbHBIX 3a/1a4 IO
TeMaMm «Metamby U «HemeTamibny) B COOTBETCTBUU C MPaBUIAMU TEXHUKHU
0e30macHOCTH TIPU OOpAIlEeHNUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OPYIOBAHHUEM,
MPEACTABIATh PE3YJbTaThl XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucH
YpaBHEHUN COOTBETCTBYIOLIUX pEaKUUid U (OpMYyIMpPOBATH BHIBOJBI Ha OCHOBE
ATUX PE3YIbTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOMU
KOMMYyHUKaruu, UHTepHeT u ApyTHX);



chOpMHPOBAHHOCT, ~ YMEHHMHA  COOJIO/IaTh  TpaBWIa  AKOJOTHYECKU
1eJIECO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpPaHEHHUSI CBOETO 3J0POBbSI M OKpY’KalOIIel NPUPOAHON Cpeabl, OCO3HABAThH
OIMaCHOCTh BO3JICUCTBHUS HA KUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMMAs
cmbicn mokasarens [IJIK, mosicHAT, Ha mpuMepax CImocoObl yMCHBIICHUS H
MPEIOTBPAIICHUS UX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsi 0OyJaronuxcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUIS  CJICTIBIX W CJIA0OBHIANIMX OOYYalONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HaueHui JI. bpaitns s 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Konrtpoubnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoil xumun. Teopus
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Pasnen 2. YraeBonopoabt
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yrieBoaOpOIbl: alKEHbI, 6 1
AJIKaJUEHBbI, AJIKUHbI
2.3 ApomaTH4eCcKue yriaeBog0pOabI 2
54 [IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOJOB U 3 1
uX nepepadoTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaepskamue opranu4eckue coeJUHeHHs
3.1 Crnuptel. @enon 3
3.9 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upsl
3.3 VrneBoasl 3 1




Hroro no pazneny

Pa3znen 4. A3oTcoaepxainue opraHnyecKkue coeuHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKYISIpHBIE COCAUHEHUSA

51 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungppoBbIie
Ne /i P Konrtpouabusie IlpakTuyeckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKIIUU 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Mertasmibl
2.2 Hewmerannbl 9 1 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHX )
' BEILIECTB
Hroro no paszneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XuMHUS ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KoaudecTBo yacoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTHueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE pecypChl
padoThI padoThI
IIpenMeT opranudeckoi XUMUH, €€
p p ’ https://lesson.academy-
1 BO3HUKHOBEHHE, Pa3BUTHE U 1
content.myschool.edu.ru/04/10
3HaYEHHUE
Teopnsa cTpoeHUs OPraHMYSCKUX
P Tpu P .. https://lesson.academy-
2 coenuaenuit A. M. Bytneposa, e€ 1
content.myschool.edu.ru/04/10
OCHOBHBIE MOJI0KEHUS
[IpencraBnenue o KiaccCuPpUKALNHA
OpraHNYEeCKUX BEIECTB.
p https://lesson.academy-
3 Homenknarypa (cucremaruueckas) 1
content.myschool.edu.ru/04/10
Y TpUBHUAIbHBIC HA3BAHUSI
OpPTraHWYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 https://lesson.academy-
TOMOJIOTUYECKUH PSI content.myschool.edu.ru/04/10
5 Meran u 3TaH — OpocTenIme 1 https://lesson.academy-
NPENCTABUTENINA AIIKAHOB content.myschool.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOCHHE, 1 https://lesson.academy-
CBOMCTBaA content.myschool.edu.ru/04/10
OTUIIEH U TIPOIUIIEH —
. https://lesson.academy-
7 IPOCTEHNIINE IPEICTaBUTENIN 1
content.myschool.edu.ru/04/10
AIIKEHOB
3 [IpaxkTuueckas padora Ne 1. 1 1

«Honyqune OTWJICHA U U3YYCHUC
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€r0 CBOMCTB»

Aunkanuensl. byranuen-1,3 u

https://lesson.academy-

9 meTunbyramuen-1,3. Tlonysenue content.myschool.edu.ru/04/10
CUHTETUYECKOIO KayuyyKa U PE3UHBI
AJKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. https://lesson.academy-
AneTunaeH — npocTenmii content.myschool.edu.ru/04/10
IIPEACTABUTEND AIKUHOB

11 Brruncnenus no ypaBHeHUIO https://lesson.academy-
XUMUYECKON peaKnuu content.myschool.edu.ru/04/10

12 Apenbl: 6€H30J1 U TOJIYOIL. https://lesson.academy-
TOKCUYHOCTH apEHOB content.myschool.edu.ru/04/10
I'enernueckas cBsA3b

13 YIJIEBOJOPOAOB, IPUHAUIEKAIUX tips://lesson.academy-

content.myschool.edu.ru/04/10

K pa3jInYHbIM KJaccam
[IpuponHbIe HCTOUHUKU

14 YIJIEBOJOPOAOB: IIPUPOAHBIN ra3 U https://lesson.academy-
HOIyTHBIE HEPTSHbIE ra3bl, HePTH content.myschool.edu.ru/04/10
U IIPOAYKTHI €€ nepepaboTKu
IIpupoaHbIe HUCTOUHUKHU

15 YIJIEBOJOPOAOB: IIPUPOAHBIN r'a3 U https://lesson.academy-
HOIyTHBIE HEPTSHbIE ra3bl, HePTH content.myschool.edu.ru/04/10
U TIPOJYKTHI €€ nepepaboTKu

16 KonTtponbHast pabota no pazaeny
«YTIeBOIOpOABDY
[IpenenbHBIE OTHOATOMHBIE

https://lesson.academy-
17 CIIUPTBI: METAHOJ U 3TAHOI.

Bonpopoanas cBsizb

content.myschool.edu.ru/04/10
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MHOroaroMHbIE CIIUPTHI:

https://lesson.academy-

18
STUJICHTJIMKOIIb U TJIMLIEPUH content.myschool.edu.ru/04/10
DeHOII: CTPOCHUE MOJIEKYJIBI
P YR https://lesson.academy-
19 bu3HYECKHEe M XUMUIECCKHE
. content.myschool.edu.ru/04/10
CBOMCTBA, TPUMEHEHUE
20 Anpaeruapl: GopMaiIbAeTHA U https://lesson.academy-
areTanpaerng. AneTod content.myschool.edu.ru/04/10
OIHOOCHOBHBIE IIPE/IETbHBIE
P https://lesson.academy-
21 KapOOHOBBIE KUCIIOTBI: MypaBbUHas
content.myschool.edu.ru/04/10
U YKCyCHas
[IpakTuueckas padora Ne 2.
22 «CBolicTBa pacTBOpa YKCYCHOM
KHCIJIOTBD)
CreapuHOBas U OJICMHOBAs
https://lesson.academy-
23 KHCJIOTHI, KaK IPeJCTaBUTENN
content.myschool.edu.ru/04/10
BBICIINX KapOOHOBBIX KHCIIOT
Mpbuta Kak COJM BBICILIUX
https://lesson.academy-
24 KapOOHOBBIX KHCIIOT, MX MOIOIIEe
. content.myschool.edu.ru/04/10
neiicTBue
CnoxHble 3(hUpbI Kak
Pup https://lesson.academy-
25 IPOM3BOJIHBIE KAPOOHOBBIX KHCIIOT.
content.myschool.edu.ru/04/10
lMupponus cinoxHBIX 2PUPOB
26 JKupsl: ruiponn3, IpuMeHEHUE, https://lesson.academy-
Ouosornyeckas posb KHPOB content.myschool.edu.ru/04/10
YTrneBoasl: coCcTas,
97 knaccudukanus. Baxneimme https://lesson.academy-

NPEICTaBUTEINN: TIIOKO03a,
bpykTo3a, caxaposa

content.myschool.edu.ru/04/10
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Kpaxman u nemnonosa kak

https://lesson.academy-

28 1
MPUPOTHBIE TOTUMEPHI content.myschool.edu.ru/04/10
KonTponpHas pabora no pazaeny
29 «Kucnopoaconepxkaniue 1
OpTraHUYECKHUE COCTUHEHUS
_ https://lesson.academy-
30 AMUHBI: METUJIAMUH ¥ aHUJIAH 1 content.myschool.edu.ru/04/10
AMUHOKHUCIOTHI Kak aM(pOTepHbIe
31 OpPraHWYECKUE COCTUHEHHUS, X 1 https://lesson.academy-
OHOJOTHYECKOE 3HAUCHHE. content.myschool.edu.ru/04/10
ITentuaer
30 benku kak npupoHbIe 1 https://lesson.academy-
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS content.myschool.edu.ru/04/10
OCHOBHBIE OHATUS XUMHUH
https://lesson.academy-
33 BBICOKOMOJIEKYJISIPHBIX 1
N content.myschool.edu.ru/04/10
COETMHEHU N
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.academy-
coeguHeHui. [lmacTMacchl, content.myschool.edu.ru/04/10
Kay4yyKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

KoanuyecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnubsie IIpakTHyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIC pecypChl
padoThI padoThI
XUMHUYECKUH IIEMEHT. ATOM.
https://lesson.academy-
1 DneKTpoHHas KOH(UTypauus 1
content.myschool.edu.ru/04/11
aTOMOB
[Iepuoanueckuii 3aKoH U
[Iepuoanueckas cucrtema
5 XUMHUYECKUX 351eMeHToB J[. 1. 1 https://lesson.academy-
MenneneeBa, nX CBS3b C content.myschool.edu.ru/04/11
COBPEMEHHOM TEOPUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMUYECKUX DJIEMEHTOB U
WX COCIMHEHUN T10 Tpymram 1
https://lesson.academy-
3 nepuoaaM. 3HaUCHUE 1
content.myschool.edu.ru/04/11
MEePUOIUYECKOTO 3aKOHA M CUCTEMBI
XUMHYECKHUX deMeHTOB J[.1.
MenieneeBa B pa3BUTHH HAYKH
Crtpoenue BemiecTBa. XuMHUUECKast
4 CB$I3b, €€ BUJIbI; MCXaHU3MBI 1 https://lesson.academy-
00pa3oBaHus KOBAJICHTHOM CBSI3H. content.myschool.edu.ru/04/11
Bonoponnas cBs3b
BanentHocTb.
5 DIEeKTPOOTpULIATEIbHOCTh. CTETEeHb 1 https://lesson.academy-

okucienus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO

content.myschool.edu.ru/04/11



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

CTPOCHUS

[ToHsiTHE O MUCTIEPCHBIX CHCTEMAX.
HcTunHbIe 1 KOJIOUIHEIC
pactBopbl. MaccoBasi 10J1sl BELECTBa
B pacTBOpE

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCTUHEHUN.
I'eneTnueckas CBsA3b
HEOPraHWYECKUX BELIECTB,
pa3IMYHBIX KJIaCCOB

Knaccudukanus Xumuaeckux
peaKiuii B HEOPraHMYECKON U
OpraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPAIICHUS
SHEPTHH MPU XUMUYECKUX PEAKITUIX

https://lesson.academy-

content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11

10

11

Ckopoctb peakiuu. OOpaTumblie
peakuu. XuMHUYECKOE paBHOBECUE

[IpakTuueckas padora Ne 1.
«Bnusinue pa3nuyHbIX (PaKTOPOB HA
CKOpPOCTh XUMUYECKOI peaKinm»

DIEKTPOTUTHYECKAS TUCCOIHALINS.
[TonsiTHE O BOIOPOAHOM MOKa3aTene
(pH) pactBopa. Peakiiuu noHHOTO
oOMeHa. ['uaponus opraHndeckux u
HEOPTaHMYECKUX BEIIECTB

https://lesson.academy-

content.myschool.edu.ru/04/11

https://lesson.academy-

content.myschool.edu.ru/04/11

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu. [Tonstie 06 snexTponuse
pacIuIaBoB U pacTBOPOB COJIEH

https://lesson.academy-

content.myschool.edu.ru/04/11
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KonTponpHas padora mo pazaeny

13
«TeopeTndeckre OCHOBbI XUMHUW)»
MerTamisl, uX IOJIOKEHHE B
[Iepnonnueckoii cucreme
14 XUMHYECKHX 3eMeHToB /l. U. https://lesson.academy-
Memnneneesa 1 0COOEHHOCTH content.myschool.edu.ru/04/11
cTpoeHust atoMoB. O01IHIe
(bu3HYecKue CBONCTBA METAJLIOB
CIutaBbl METAIIOB.
. https://lesson.academy-
15 DNEKTPOXUMHUUECKUH Psifg
. content.myschool.edu.ru/04/11
HaIpsKEHUN METaJIOB
XHUMHYECKHE CBOMCTBA BaXKHEHIIINX
16 METaJUIOB (HATPHH, KT, KaTbIUH, https://lesson.academy-
MarHui, alfoMUHHIN) U UX content.myschool.edu.ru/04/11
COCIMHEHUH
17 XUMHUUYECKUE CBOWCTBA XpOMa, MEIU https://lesson.academy-
U UX COSTUHECHUN content.myschool.edu.ru/04/11
18 XHUMHYECKHE CBOMCTBA ITUHKA, https://lesson.academy-
JKeJie3a U UX COSTMHEHUN content.myschool.edu.ru/04/11
[IpakTuueckas padbora Ne 2.
19 "Pemenue skcriepuMeHTaIbHbIX
3ama4 1mo reMe «MeTamab"
Hemerannsl, ux nmonosxkeHue B
[Tepuoauueckoil cucteme
https://lesson.academy-
20 XUMHYeCKHuX deMenToB JI. U.
content.myschool.edu.ru/04/11
Meunneneesa 1 0COOEHHOCTH
CTPOCHHUSI aTOMOB
. https://lesson.academy-
21 dusnueckue CBOMCTBA HEMETAIIJIOB.

content.myschool.edu.ru/04/11
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Annotponusi HeMeTaioB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yriepona)

XUMHYEeCKHE CBOMCTBA TAJIOTCHOB,

https://lesson.academy-

22
Cepbl U UX COCTMHEHUI content.myschool.edu.ru/04/11
93 XnMHYecKre CBOMCTBA a30Ta, https://lesson.academy-
dbocdopa 1 UX COeTUHECHHI content.myschool.edu.ru/04/11
24 XUMHUECKUE CBOMCTBA yIiiepo/a, https://lesson.academy-
KPEMHHUS U UX COCTMHEHUI content.myschool.edu.ru/04/11
o5 [IpuMeHeHne Ba)KHEUIINX https://lesson.academy-
HEMETAJIOB U UX COeINHEHUN content.myschool.edu.ru/04/11
O000IIIeHNE U CUCTEMATU3ALHS
3HaHUU 110 TeMe «HeMeramasny.
https://lesson.academy-
26 Boruncnenus no ypaBHeHUAM
. content.myschool.edu.ru/04/11
XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI
[IpakTnueckas padora Ne 3.
27 «Pemenne 3KkCriepuMeHTaIbHbBIX
3aga4 oo teMe "Hemeramier"»
78 KonTtponpHas pabora mo Temam
«Metamey n «Hemetamabsy
Heopranuueckue u opranndeckue
https://lesson.academy-
29 kucnotel. Heopranmueckue u
content.myschool.edu.ru/04/11
OpraHUYECKHE OCHOBAHUS
AmMdoTepHbIe HEOPraHUYECKUE U
30 OpPraHUYECKHUE COCTUHEHHS. https://lesson.academy-

T'eHeTHueckas cBsI3b
HEOPraHWYECKUX U OPTaHUYECKUX

content.myschool.edu.ru/04/11
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BCIICCTB

Posb xuMum B obecnieueHnM
JKOJIOTUYECKOH, IHEPreTUIECKON U

https://lesson.academy-

31 . 1
MUINEBOH OE30MaCHOCTH, Pa3BUTUH content.myschool.edu.ru/04/11
MEAULIHBI
[TpencraBienust 06 0OIIMX HAYYHBIX
30 pea o Y 1 https://lesson.academy-
MPUHIHUIIAX TPOMBIILIEHHOTO
pHHK p N content.myschool.edu.ru/04/11
MOJTyY€HUs] BaXKHEUILINX BEILIECTB
33 YenoBek B MUPE BEIIECTB U 1 https://lesson.academy-
MaTepUaIOB content.myschool.edu.ru/04/11
34 XuMHS ¥ 30pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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