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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o011ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepany, peamu3yIOMX OCHOBHBIE 00pa3oBaTelibHbIE TMPOrpaMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOTO oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
azanTaiy UX K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU B COLIUYME, a TAKXKe IS
POJOJIKEHUST OOYYEeHHs] B OpraHu3alusx NpopecCHoOHAIbHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpOOHYI0  MHTEPIPETAIMi0 B COOTBETCTBMM C  OCHOBOIOJATarOIIMMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CIIEAYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneyuBaet
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOoTOpas Ipe1ycCMaTpUBaeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
paMKax HWTOTOBOM aTrTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTYpUpOBaHUWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTMKHM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM IO3ULUSAM B IPOrpaMMe MO XMMHUHU IPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHMAaTUBHOW COCTaBIISAIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OOyYEeHHSI Ha YpPOBHE CpenHero oobmero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XAMHYECKUX TUCIUIIINH B By3aX M OpraHU3AIUsAX CPEAHETO MpodeCcCHOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHCJIE C TIEPCIIEKTUBOM MOCIEAYIOMIETO MOTyIeHUS XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENIbHON MPOrpaMMBl CpeIHEro o0Iero oOpa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENbHOCTH, HWMEIOIIHUX  MEXKIUCHUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHU3allMy COJEPkKaHUS 3THUX KypCOB B MpOTrpaMMe IO XUMHU 32 OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMUS» COCTABJISET COBOKYIHOCTh MPEAMETHBIX 3HAHUM U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJIEHHOM YypOBHE H3yudeHHUs TMpeameTa olecreyeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PEaKIINil, paCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHYECKUX  DIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS DHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XMMUU MPU PACCMOTPEHHUH PEAKIMOHHON CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYCHUS JJIS KIACCOB ONMPEACTIEHHOTO MPOodus (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NIl KJIACCOB XUMHUKO-(DH3udeckoro nmpoduist 60bIIoe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3MUKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM ciaydae mpenocTaBisieTCss  BO3MOXHOCTb Il Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MNpPUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTBI U Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE U CBOMCTBAaX MPEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0O0IIIeHaYYHBIX METOJ/IOB TIO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHUS HAYIHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMU TMPEIMETaMH, BXOISIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThD», «MaremMaTtuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XHUMHU Kak O0OJIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUATHHOM EIWHCTBE MHPAa,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK W €€ Beaylled poilu B oOecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJOBEYEeCTBA: B  PELIEHUH  IpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JICKAIIUX B OCHOBE XUMHYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJSIDHOM, O  TEPMOJAWHAMUYECKHUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIIMKM HKOJOTUUECKON 0€30MacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOUMBIX U TPUOOPETCHHS YMCHUH OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa30BaHHS IPU H3yYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B TI0O3HABAEMOCTH SIBICHHM TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6mree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHUS XUMUW Ha YTITyOJICeHHOM
YpPOBHE cpenHero obimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kiacce — 102 yaca (3 yaca B Helleto).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHmyeckux coeauHeHnii A.M. byrtiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetrHas. M3omepus. Buabl u3oMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuneHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YUYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHWX BEIIECTB M MaTepuajaMud Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. ['omonorudeckuii psiji ankaHoB, o0mas (Gopmylia, HOMEHKJIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XUMUYECKNE CBOWCTBA QJIKAHOB: pEAKIMU 3aMEIICHUSA, HW30MEPHU3ALNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ['omonorudueckuil psja aakeHoB, obOmas GhopMyrna, HOMEHKIIATYpa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TNPHUCOCAUMHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TpUMEPHU3ALNY, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKUHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIC peakiiny Ha TPOMHYIO CBsA3h. CIIOCOOBI MOTydeHHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYyJbl OceH30i1a. DU3MYECKHE CBOMCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oensomna. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUM 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHbIE ra3bl. HedTh U €€ mpoucxoxiaeHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKU HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOrEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TaJOTeHNPOU3BOJAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHMsI BEIIECTB W HX MPEeBpallCHUN:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHAYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U rajJOreHIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MpeEIeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuust Ha OJHOATOMHbBIE CIUPTHL. JIEHCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEICHUS, B3aUMOJECUCTBUE C OPTraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITIUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHnenue penona. GenonpopmanbaeruaHas cMoIa.

KapOoHunbHble cOeAMHEHUS — AJIbACTU]IBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOWMCTBAa  aJbJIETHJIOB W  KETOHOB:  PEaKUUH
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HoMeHKIaTypa. @uznueckue CBOMCTBRa
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OCOOEHHOCTH CBOWCTB MYpPaBbHUHOW KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NAJILMUTUHOBAS, OJIEMHOBAS, JUHO/IEBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxusie 3¢upnl. ['omonorudyeckuit psa, obmas QopMmyna, u3omMepus u
HOMEHKJaTypa. PU3MYECKHEe U XUMHUYECKHE CBOMCTBA: THUAPOJIM3 B KHUCIOU H
IEIIOYHOU CpEIE.

Kupsl. Ctpoenune, pu3znyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKupbl B Ipupoe.

Mp11a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOTOIIEe JICHCTBHE.

O6mas xapakrepucTrka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Tonmcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTOo3a, TajlakTo3a, puodo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA TIIOKO3bI: PEAKIIMU C YYaCTUEM CHUPTOBBIX U aJIbJECTUIHOU
IPYII, CHUPTOBOC M MOJOYHOKHCIOE OpokeHume. [IpuMeHEHHE TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MajbTo3a U
JakTo3a. BoccranaBnuBaronye U HEBOCCTAHABIMBAIOIIME Aucaxapubl. [ uaponn3
nucaxapunoB. Haxoxnenue B mpupojse u npuMeHenue. [lomucaxapuabl: Kpaxmad,
IJIMKOTeH U 1esutojo3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa |
EeJUTI0JI03bl.  DU3MYECKHWE CBOMCTBA Kpaxmaiaa | IEJUII0JIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAYECTBEHHAas pPEakius ¢ HOJAOM. XUMHYECKHE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, ToydeHue 3¢GUpoB IeItosio3sl. [loHsTue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA JAUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raunepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
denoinby, «KapdoHoBbie KUCAOTHI. CI0KHbBIE Y3PUPB».

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moJekyin, obmas GopMmysa, u3oMepusi, HOMEHKIATypa U (U3UIECKUEC
cBoicTBa. XMMHUYECKOE CBOMCTBA anraTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHoe BiMsIHUE TPYII aTOMOB B MOJeKyse aHuiauHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u nuzomepusa. OTaenbHble MPeACTaBUTENN Ol
AMUHOKHUCJIOT: TJULMH, alaHuH. Dusnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHUCIOT KaKk aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpuponHsie nonumepsl. llepBuuHas, BTOpUYHAs W TpPETUYHAsS
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OEIKOB: THAPOJIN3, JEHATYpaIlus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHUEe OENKOB B BOJE, JA€HATypalusi OCJIKOB MPHU HArpEeBaHUU, I[BETHHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BricokomoJiekyJIIpHbIE COeTMHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuanbl. I[lmacTtmacchl (TOMUATUIICH, TOJUMPOINMICH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBBIN, XJIOPONPEHOBBIN, N30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl HW3YUYCHMsI BEIIECTB M WX MPEBPAIICHUM:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnaenue wmomnekynsapHod ¢GOpMysnbl OPraHUYECKOro COCIMHEHHUS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peaklud W/WIM HCXOIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHHMYECKOW XUMUH B
10 xnacce ocCylIeCTBISIETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaiusi, HaOIIOJIEHWE, W3MEpEHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (YU3UYECKUE BEJIWYUHBI, €IUHUIBI MU3MEPEHUSI, CKOPOCTb, SHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble NCKOMAEMBbIE, TOIIIIUBO.

TexHomorusi: MHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX aaep. XUMHUECKUil 35iemMeHT. M3oTtomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIE opOouTanu. Kinaccudukaruss XuMUUeCKUX 3JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue SIEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONEeKTpOHHbIE KOH(PUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOT0—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAMYECKOrO 3akoHA U llepuoauueckoit CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIIOXKHBIX BELIECTB MO TpylmnaM U IepuojaM. 3JHa4YCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3u. KpatHele cBsa3u. BomopoaHnas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coelMHeHUAX. CocTaB KOMILJIEKCHOTO UOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbIx cucremax. MctuHHable pacTBoOphl. [IpeacraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMHUYECKUX peakiusax. TeraoBbie 3PHEeKThl XUMUYECKUX PEAKIIUH.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHas, HEHUTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnutenb M BOCCTaHOBHUTENb. lIpolecchl OKUCIEHUS U BOCCTAHOBIICHUS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATHYECKUX PEIIETOK, MPOBEJACHUE PEaKlnii HOHHOTO 0OMEHa, OTpe/ieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuognueckorr cucteMe  XUMHYECKUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. ITlonmyuenue, puzndeckue M XUMHUYECKHE CBOWMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaIIue
coeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYyYECHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B NpUpOJE, CIOCOOBI TMONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoae, CHOcOoObl MonydyeHus, (U3HUEecKue u
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, CrnocoObl MONydeHUs, (PUHUUYECKUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckne W XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Okcua yraepoxa(ll), okcun yrimepoma(lV), yronapHas kuciiota u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, CrocoObl MOJMydeHus, (puznueckue u
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBasi KUCIOTa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OO1ime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, IAPOMETAJLTYPIusl,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE MTPOCTHIX BEIIECTB U UX COEAUHECHUM.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynmnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMHUYECKHE CBOWCTBA, IMPHUMEHEHUE MPOCThIX BEIIECTB W HUX COCAUHECHUMU.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TIOTydyeHue, (GU3NYeCcKrue U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepunoarueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHHI.
Baxneitmue coenunenuss wMapranua(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
rugpokcuabl U conu xenesa(ll) u sxenesa(lll). [Monydenue u mpuMeHEHHE JKee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA U TUIPOKCH]IA IMHKA, THIPOKCOKOMILIEKCHI MHKA. [I[puMeHenune
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U IIETOYHO3EMENBbHBIX METAJUIOB C BOJAOW (BO3MOKHO HMCIOJIb30BAaHHE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJNIOB, B3aMMOJICHCTBHE THAPOKCHIIOB AaJIOMHUHUS M IMHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumun B o0ecrnieueH yCTOMYMBOIO pa3BUTHUs dyenoBeuecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbITiieHHbIe CTTIOCOOBI MOYYSHUSI METAIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
HCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Posib XumMuu B pa3BUTUH MEIULIUHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MPENaparoB OBITOBOM XWMHUHM B MOBCEIHEBHOUN
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl s 3neKTpoHUKU. HanoTeXHOI0THH.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIIECTB MMEET MpHUMECH, Macchl (00BbEMaA, KOJMYECTBA BEIECTBA) MPOIYKTa
peakiuu, €ciau OJHO W3 BEUIECTB JIAHO B BHUJIE pacTBOpa C OIPEAECIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAacCOBOM JOJIM U MOJISIPHOU
KOHICHTpPAllMM BEIIECTBA B PACTBOPE, MOJH BBIXOJA NPOAYKTAa PEAKIUUA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmed u
HeopraHmueckoi xumuu B 11 Kiacce oCyIIeCTBISETCS Yepe3 UCIOJb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHSATHH, MPUHATHIX B OTAEIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHBIE IMMOHATHS : SIBJICHHE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiacCHU(UKalus, NEePUOIUIHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITUPOBAHUE.

®usuka: wMarepus, MHUKPOMHUD, MAKpOMHUpP, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KocucTemMa, onocdepa, MeTaboIN3M, MaKpoO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB U ITIOTOK SHEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
pecypcesl.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTb, METALUTYPTUSl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dapmarieBTHUECKAS MIPOMBIIUIEHHOCTb, MIPOU3BOACTBO KOCMETHUYECKUX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMUN
HA YTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YIbTATOB OCBOEHHUS MpeIMeTa «XHUMHs» Ha YPOBHE CpPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA M CAMOOTPEEICHUIO; HATMYUE MOTUBALIUM K
0oOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOITMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA IO3HABATEILHON M MPAKTUYECKOW JEATEeIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHUPOBAHHOCTh OIbITA IIO3HABATEILHON M MPAKTUYECKOW NEATEeIbHOCTH
oOydaromuxcs B MpoLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:xaaHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABONOPSIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K HCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEJIIbHBIX MOTHBOB B TOJYYEHHUU U TMOCIEIYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBS3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJIbTYPHI 310POBbS:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOM ACATEILHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOr0 MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
JESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM ©  JAPYTUX  BUIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU TMPAKTHUYECKUX 3a]ad
COIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUAYAIBHOM TpaeKTOPHUHU
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIbHOM CpEIbl;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pELICHUS BOMPOCOB PAIMOHAIBHOTO MPUPOIONIOIB30BaHMUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO HKOJOTMYECKOTO MBIIIJICHHUS, YKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATENbHOCTH HKOJIOTUYECKOU HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI UMU B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPY)KaroIeM MUPE KaK O €IWHCTBE MPUPOJIBI U YeJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHON KyJNbTYpPhl, B PEIICHUH TIJIO0ATBHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHMMaHUsl CYHUIHOCTH METOJ0OB
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHU JelaTh 000CHOBAHHBIE 3aKIIIOUECHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKOMN AEATEIIBHOCTH

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEATEBHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHUBEpCaJbHbIE ydeOHbIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHble pe3yJbTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LEJISIMU;

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIACCU(DHUKAIMU BEIIECTB W
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBSA3M MEXKAY HU3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIeHNS W BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHUSA,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSA.

3) paboTa ¢ nunopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATH eé JIOCTOBEPHOCTD u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CHUCTEM,;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMUYECKOW WH(POpMANME: NPUMEHITh MEXKIpeAMEeTHbIe ((QU3UYecKue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;
HCII0JIb30BaTh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATJISITHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI B XO€ AUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh W€, (GOPMYIHPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJIHEHU U
XUMHUYECKOT0 KCIMEPUMEHTA, MPAKTUYECKONW PabOThI MO HCCIETOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAaHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIbHYIO
NEeATENIbHOCTh, ONpeAessiss €€ LeJd W 3aJayd, KOHTPOJHUPOBaTb M IO MEpE
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JIEHUCTBUNA TIpH
BBIMIOJTHEHUM Y4YeOHBIX M UCCIIEeNOBAaTEeNbCKUX 3a/ad, BbIOMpaTh Haubosee
b (exTUBHBIN Ccrnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMUYECKUX PEAKLHUSX; OCYIIECTBIISITE CAMOKOHTPOIb AEATEIbHOCTH
Ha OCHOBE CaMOaHaJin3a U CAMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsl y9eOHOTO TIpeiMeTa « XUMHUS» HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
10 OCBOCHUIO, MHTEPIIPETAIIMU M MPEOOpPa30BaHUIO 3HAHUM, BUBI JEATEIBHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHHUIO 3HAHWUW B Pa3IMYHBIX YYEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYalIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHHUS Kypca «OpraHuyeckass XuMUSA»
OTpaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUYEHUH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JaHUU HOBBIX MaTEpHUaJOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPeJIE;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraI0IINe MOHATUS — XUMUUYECKUN JIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
oboyouka artoma, S-, P-, d-aToMHBIC OpOWMTaIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToma, TUOpUAu3alus aTOMHBIX OpOuTalel, WOH, MOJEKYyJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBINA CKeNeT, (DYHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJIepIKaIllie OPraHUYECKHE COCJAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. W. MengeneeBa, Teopusi CTPOCHUS OPraHHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEACTABICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30oMepHbIH 3 dekTol, opuentanTsl | u Il pona);
(akTONOTHYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOIIA, TepepaboTKu HeDTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPbIBATH UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAWTH TpUBUAIBHBIE HA3BaHUS ISl OTIEIbHBIX
MpeJCTAaBUTENICH OPraHMYEeCKUX BEIIECTB (ITHJICH, alleTHIICH, TOJIYOJ, TJIUIEPUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
[JIMIMH, aJaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBsI3b, O- M T-CBA3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMECHHUS TPUMECHSTH IIOJIOXKEHUS TEOPHH CTPOCHHS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIECTB: aJKaHOB, IIUKJIOAIKAHOB, aJKEHOB, aJIKaJHECHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aAMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- U TOJIUCAXAPHUIIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE TPUMEHEHHE MPOTYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHNUN, MOJCIHUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSTH OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYEThI MO HAXOXKACHUID XUMUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  IMOCHEJACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEJIHPHO IUIAHUPOBATh W TIPOBOJUTH
XUMHUYECKUM DKCTIEPUMEHT (MOJy4YEHUE M H3YYEHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1a4 110 PACIO3HABAaHHWIO OPraHWYECKUX BEIIECTB) C COOJIIOJACHUEM IIPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopmynupoBaTh II€db HCCIEAOBAHHUSA, NPEACTaBIATh B pa3iaudHON (popme
pe3yJIbTaThl IKCIEPUMEHTA, AHATM3UPOBATD U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MPaBHJIa KOJIOTHYECKH I1e71eCO00pa3HOTro TMOBEACHHS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA YKUBBIE OPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIca TTokazatens [1/K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIMK B PA3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KJIACC

[IpenmerHble pe3ynabTaThl OCBOEHUsI Kypca «OOmas W HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMHUU B CUCTEME €CTECTBEHHBIX HAayK M €€ POJu B 00ECIEYCHUU YCTONYMBOTO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HUCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOONOJIH30BAHMS, B
dbopMUpPOBaHUM MHUPOBO33PECHHUSI U OOIIEH KyJIbTyphl YEJIIOBEKa, a TakkKe
AKOJIOTUYECKH OOOCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U TPHUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATUA — XUMHUUYECKUM DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUS aToma, THMOpuUIM3alds aTOMHBIX OpOuWTaneil, HoH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUYECKasl peakiusi, pacTBOp, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTBI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHTENb, TEIUIOBOW 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peakiuu, XUMUUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH J[.1. MenpaeneeBa, 3aKOH COXpaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPAILCHUS SHEPTUH MPU XUMHYECKUX PEAKIMUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTHU, CUMBOJMYECKHI S3bIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SBIICHUWA,  COBPEMEHHbBIE
MPEACTABJICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUS O MEXaHW3MaX XUMHYECKHX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
NPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIHEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJACHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHHH M OC30MaCHOM
WCTOJIb30BAaHUY Ba)KHEUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX  MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPHU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIIECTB U UX MPEBpaIlCHUM;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYH0 CHUMBOJIUKY JIJISI
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTb YMEHUSI ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), THUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHITH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIaCCUPUIIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3JTUUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrolinux BeIIECTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTeNeHEel OKHCIIEHUs DJJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTajau3aTopa H
JIPYTHE); CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHUU JIJIsl KiIacCU(PUKAIIUH
U3Y4aeMbIX BELIECTB U XUMHYECKUX PEAKIIU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u A€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
(QHEPreTHYECKHE YPOBHU», «IHEPrEeTHYCCKHE IMOIYPOBHW», «S-, P-, d-aToMHbBIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HIHEPTreTUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmommueckon cucremsr [l W.
MeHeneeBa, BAJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh YMEHHW: XapaKTepHu30BaTh (ONMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BENIECTB  PA3IMYHBIX  KIJIACCOB, MOATBEPXKAATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHMYECKHUMH BEIIECTBAMU C
MOMOIIBIO YPABHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca
ATUX pEeaKlui; peakuuil MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUApOIM3a;  peakuui
KOMILJIEKCO00pa30oBaHusl (Ha MpUMeEpPE T’IPOKCOKOMIUIEKCOB LIMHKA U ATIOMUHUS );

c(OPMHUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKLIMI C Y4ETOM HMX DHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
U3MEHEHHSI CKOPOCTM XHMHMYECKOM pEeakUud B 3aBUCUMOCTH OT pPa3IMYHbBIX
(akTOpOB, a TAKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PaBHOBECHS MOl BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHLHUINBI XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTD
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIILUICHHOCTH U B OBITY C TOYKH
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUW O METOJaX HAy4YHOIO
NO3HAHUSl SIBJIGHUW TPUPOJLI — HAOIIOJEHUEe, HU3MEpEeHue, MOJEIUpPOBaHUeE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U IS OOBSCHEHMS] XMMHUYECKUX SBJICHHHM, HMMEIONIUX MECTO B TMPHUPOJE,
IPaKTUYECKOU IEeSTEIbHOCTH YE€JIOBEKA U B TIOBCEJHEBHOW KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUH C
HNOHATUSAMHU U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0CO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJISIpPHAsT KOHUEHTPALUS;
MAaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMHM BEIIECTB; TEIUIOBOrO 3 dekra
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelis PacTBOPOB KUCIOT M WLIEIOYEl C
U3BECTHOM CTENEHbIO AMCCOLMAIMHM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUAE PacTBOpa C
OTpeIeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WMJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO TUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  3KCHEpUMEHT  (IPOBENEHHE  pEaKuud  HOHHOIO  OOMEHa,
MIOATBEPKACHUE KAaYECTBEHHOTO COCTaBa HEOPTaHWMYECKUX BEIIECTB, ONPEIEICHNAE
Cpeabl PacTBOPOB BEIIECTB C IIOMOIIBK) HWHIAUKATOPOB, W3YYEHHUE BIIMSIHUSA
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peakluH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Metamel» U «Hemeramnb») ¢
coOJII0IeHuEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMHU U J1a0OpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh IEJb HCCIEIOBaHUS, MPEACTABIATh B



paznuuHoi opMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHI: COOIOATh MPaBUIIA MOIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHuss C BeleCTBaMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBITOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, HYKOJIOTHYECKH II€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NESATeIbHOCTU B LIEJSAX COXPAHEHUsI CBOETO 3/I0POBBS, OKPYKAIOIIEH MPUPOIHOMN
cpeabl W JOCTHXKEHUsS €€ YCTOWYMBOIO pa3BUTHUS, OCO3HABAaTh OMACHOCTH
TOKCUYECKOTO JEHCTBUSI Ha >KUBBIE OPTraHW3Mbl OMPEICIEHHBIX HEOPTaHUYECKUX
BEIECTB, MOHUMasi cMbIca nokazatens [TJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHHMKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadei.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoanuyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pazpen

1. TeopeTuquKHe OCHOBBI opraﬂuquKoﬁ XHUMHHU

11

[Ipenmet opranuueckoit xumuu. Teopust
CTPOEHUS OPraHUYECKUX coeMHeHur A. M.
byrneposa

1.bubnroreka
nudpoBoro
00pazoBa—"TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.EnuHas xomieknus

udposbix
00pa3oBaTEIBHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1ludpoBas
oubmmorexa OHIIaliH-

mkosa Ne 1 |
JlucTaHOHHAs KO
s neteit | Onnaitn-
oOyueHue
Onlineschool-1

Hroro no pasaeny

Pasnen 2. YraeBogopoast



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

2.1

[IpenenbHbIE YrI€BOIOPOIbI — aJIKaHBI,
LUKIIOQJIKaHbI

1.bubnuoreka

1 dpoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2 .Ennnas xomneknus

Hudposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.PDOIII
https://resh.edu.ru/

4. Iudposas
onbmmorexa OHITalH-

mrkosa Ne 1 |
JlucTaHIIMOHHAS IIKOJIa
st geret | Onnaiin-
o0ydeHue
Onlineschool-1

2.2

Here,[[eHLHLIe YIJIEBOAOPOAbI: AJIKCHBI,
AJIKaIUCHBI, aJIKNHBI

14

1.bubnuoreka
nudpoBoro
00pa3oBa—"TEIBHOIO
KOHTEHTa
https://urok.apkpro.ru/
2.EnuHast KoJIeKIus

Hudposbix
00pa3oBaTeIIbHBIX

pecypcos http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1lucposas



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

oubmmorexka OHIANH-
mkosa Ne 1 |
JlucTaHumoHHas MIKOJIa
tst netet | Onnain-
o0yuyeHue
Onlineschool-1

2.3

ApomaTudecKkue yrieBoa0po bl (apeHbl)

1.bubnroreka
uudpoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.Enunas xomieknus

[Mudposbix
00pazoBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1ludpoas
oubmmorexa OHIIaliH-

mkosa No 1 |
JlucTaHIMOHHAS IIIKOJIa
s aeret | Onnaiin-
oOyueHue
Onlineschool-1

2.4

[TpupoiHBIE HCTOYHHUKH YTIIEBOJAOPOIOB U UX
nepepaboTka

1.bubnuoreka
nudpoBoro
00pa3oBa—"TEIHHOTO
KOHTEHTA
https://urok.apkpro.ru/
2.EunHast KoJIeKIus



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

[MudpoBbix
00pa3oBaTEIbHBIX

pecypcos http://school-
collection.edu.ru 3.PDOIII
https://resh.edu.ru/

4. Iudposas
oubmmnorexa OHITaliH-

mrkosa Ne 1 |
JucTannmoHHas MIKoJIa
st gereit | Onnaiin-
o0yueHue
Onlineschool-1

2.5

FanoreanomBoz{HHe Yrj€eBO40pOoaA0B

1.bubnmoTreka
nudpoBoro
00pazoBa—"TEIHLHOTO
KOHTEHTA
https://urok.apkpro.ru/
2.EnuHas xomieknus

Hudposbix
00pa3oBaTeIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.Iudposas
oubmmorexka OHIIAliH-

mkosa Ne 1 |
JlucraHIMoHHas IIKOJIa
quis aereit | OHnaiin-
o0OyueHue
Onlineschool-1



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Hroro no pazneny

35

Paznen 3. KHCJ’IOPOI{COI{QP)K&HII/IC OpraHu4eCcKue coea

HHCHUSA

3.1

Cruptel. ®eHon

11

1.bubnuoreka
uudpoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.EnnHas KoJuieKmus

Hudposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1ludpoas
ounonmmorexa OHITalH-

mkosa No 1 |
JlucTaHIIMOHHAS IIKOJIa
s aeret | Onnaiin-
o0yJeHue
Onlineschool-1

3.2

KapOoHubHbIE COSTMHCHNUS: aTbCTUIbI U
keToHbl. KapOoHoBbIe KHCIOTHI. ClI0XKHBIE
s¢upsl. XKups

21

1.bubnuoreka
nudpoBoro
00pa3oBa—"TEIHHOIO
KOHTEHTa
https://urok.apkpro.ru/
2.EnuHast KoJUIeKIus

[udposbix
00pa3oBaTeNbHBIX

pecypcos http://school-



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/

collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1udpoas
oubnmmnorexa OHITaliH-

nrkosra Ne 1 |
JlucTaHnmoHHas MIKOJIa
st gereit | Onnaiin-
o0yueHue
Onlineschool-1

3.3 VYrineBoasl

1.bubnroreka
udpoBoro
00pazoBa—"TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.EnuHas xomieknus

[udposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4.1ludpoBas
oubmmorexa OHIIaliH-

mkosa Ne 1 |
JlucTaHOHHAs KO
s neteit | Onnaitn-
oOyueHue
Onlineschool-1

Hroro no pasaeny

41

Pa3nen 4. Asorconepikamue OpraHu4ecKue cCoeJuHeHUs



http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

4.1

AMUHBI. AMHHOKHACIIOTHL. beku

12

1.bubnuoreka

1 dpoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2 .Ennnas xomneknus

Hudposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.PDOIII
https://resh.edu.ru/

4. Iudposas
onbmmorexa OHITalH-

mrkosa Ne 1 |
JlucTaHIIMOHHAS IIKOJIa
st geret | Onnaiin-
o0ydeHue
Onlineschool-1

Hroro no pazneny

12

Pasznen 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1

BLICOKOMOJ'ICKYJ'IHPHHC COCAMHCHUA

1.bubnuoreka
nudpoBoro
00pa3oBa—"TEIHHOIO
KOHTEHTa
https://urok.apkpro.ru/
2.EnuHast KoJUIeKIus

[udposbix
00pa3oBaTeNbHBIX

pecypcos http://school-



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/

collection.edu.ru 3.POIII
https://resh.edu.ru/

4. Iudposas
oubnmmnorexa OHITaliH-

nrkosra Ne 1 |
JlucTaHnmoHHas MIKOJIa
st gereit | Onnaiin-
o0yueHue
Onlineschool-1

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



http://school-collection.edu.ru/
https://resh.edu.ru/

11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoandecTBO 9acoB

KonTtpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3zpen 1.

TeopeTuquKHe OCHOBbI XUMHH

11

Crpoenne atoma. [lepuognyecknil 3aKoH
u [lepuoanueckas cucteMa XMMHYECKUX
anemenToB JI. . Menaeneera

1.bubnuoreka uppoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.Enunas xomieKknus

[Mudposbix
00pazoBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/
4.1ludpoas 6ubIHOTEKA
Omnnaita-mkomma Ne 1 |

JlucTaHIMOHHAs KO
s aereit | Onnaiin-
o6yuenne Onlineschool-1

1.2

Crpoenue BemiectBa. MHOTOOOpasue
BEILECTB

11 1

1.bubnuoreka uppoBoro
00pa30Ba—"TEIBLHOTO
KOHTCHTA
https://urok.apkpro.ru/
2.EnuHast KoJIeKIus

[udposbix
00pa3oBaTENbHBIX



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

pecypcos http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/
4.1ludposas 6udbauoTeKa

OmnunaitH-mmkona Ne 1 |
JucTaHnmoHHas MIKOJIa
st gereit | Onnaiin-
obyuenne Onlineschool-1

1.3

XUMHUYECKUE PEAKIINU

19

1.bubnuoreka muppoBoro
00pazoBa—TEIHLHOTO
KOHTEHTa
https://urok.apkpro.ru/
2.Enunas xomieknus

[Mudposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/
4.1ludpoBas 6ubIMOTEKA
Omnnaiin-mmkona Ne 1 |

JlucTaHIMOHHAs KO
s aeret | Onnaiin-
obyuenue Onlineschool-1

Hroro o pasaciy

39

Paznen 2. Heoprannyeckasi XuMusi

2.1

Hewmeranel

31

1.bubnuoreka uudposoro
00pa3oBa—"TEIHHOTO
KOHTEHTa
https://urok.apkpro.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

2.EnnHas KOJUIEKIINs

[Mudposbix
00pa3oBaTEIbHBIX

pecypcos http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/
4.11udpoas 6udbIuoTEKA

Omnnaifn-mkona Ne 1 |
JlucTaHnmoHHas MIKoJIa
st gereit | Onnaiin-
obyuenne Onlineschool-1

2.2

MeTtanisl

23

1.bubnmoreka muppoBoro
00pazoBa—"TEIHLHOTO
KOHTCHTA
https://urok.apkpro.ru/
2.EnuHas xomieKknus

udposbix
00pa3oBaTEIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/
4.1ludpoBas 6ubIMOTEKA
Omnuaitn-mkosa Ne 1 |
JlucTaHnoHHas 1mKojia
s neteit | Onnaitn-
obyuenue Onlineschool-1

Hroro no pazaeny

54

Pa3pen 3. Xumus u ;Ku3HL

3.1

Mertoanl 1TI03HaHUSI B XUMUHU. XUMUSA U

1.bubnuoreka uudposoro



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

KHU3Hb

00pa3oBa—"TEIHHOTO
KOHTEHTA
https://urok.apkpro.ru/
2 Ennnas xomneknus

[MudpoBbix
00pa3oBaTEeIbHBIX

pecypcoB http://school-
collection.edu.ru 3.POIII
https://resh.edu.ru/

4. Iudposas 6ubimuoTexa

Omnnaita-mkona Ne 1 |
JlucTanmoHHas mKoJIa
st geret | Onmaitn-
obyuenne Onlineschool-1

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102



https://urok.apkpro.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/










