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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deaepaunny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOW 00pa30BaTEeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencrasieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBartensHoM crapaapre COO, ¢ yuérom Konnenmmu npemnopaBanusi yaeOHOTO TpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBl, H OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MpOrpaMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
CTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHSI OOYHAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH IIeNiel, CoJepXaHHs, pe3yabTaToB OOY4YeHHS WU
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBINIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KUT
3aBEpIIAONIMM ATAllOM pPEaTH3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHHSI MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
YeOBeKa, a TaKXKe ODKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO H
MpUPOJHON cpene. Peanmsyercs xuMudeckoe oOpa3oBaHne OOYJAIOIINXCS Ha YPOBHE CPEIHEro
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJIEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpPOrpaMMe MO XMMHUU C Y4€TOM CHEUM(UKH HAyKHM XUMHH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IMHCTBE IPUPO/bl U YEJIOBEKa, KOTOpoe GOPMHUPYETCsS B XUMUU
Ha OCHOBE ITOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoOIeicTBYs C JpYyrMMHM €CTECTBEHHBIMM HayKaMM, XUMHUS —CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MI HallpaBlieHa Ha PELIeHUE INI0OANIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOHM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO HOJIOTOBKY OOydaromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XHUMHUs» SIBIAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKITIOUEHHEM



3HAaHUW U3 OOILIEH XMMMM) U OpraHndecko Xxumuu. @OopMHUpOBaHUE JTAHHOM CUCTEMbI 3HAHUU
Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME TI0 XMMHH Ha OCHOBE CHCTEMHOIO MOJX0J]a K W3YYCHUIO
y4eOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHHHA Ha
ONPENEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUU BEIIECTBa
paccMaTpUBaIOTCSl HAa YPOBHE KJIACCUYECKON TEOPUM CTPOEHHUS OPraHUYECKUX COCAMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OopraHMYecKod XHMHUU TOJTYYaroT
pazBuTue cHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs MEpBOHAYAIHHBIC
MPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHSI paccMaTpUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYEeCKass XUMHUs» O0y4JaIOMUMCS MPETOCTABISETCS BO3MOXXHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TTO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWN O BaKHEHIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB aieMeHTaMM  COJACpPKAHUS, HMEIOIIUMHU
KYJIbTYpOJOTHYECKUM W TIPUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHUMAaHHUIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, PAacKpbIBAIOT €€ pojb B IO3HABATEIBHOW U
MPAKTUYECKOW NEATEIHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUHU M MPAKTUUYCCKUX MPHUIOKCHUNA XUMHH, TTOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POpPMAIIUIO U MPUMEHSATHh €€ /I MOIMOJTHEHUS 3HAHUN, pelieHus
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoMm coaepkaHue
y4eOHOTo mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJarOIIMXCsl MUPOBO33PEHYCCKON OCHOBBI Il TOHMMAaHUSA (QUIOCOPCKUX HJIIeH, TaKUX KakK:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM U CTPOEHHUEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (aKkTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHUE POJIM XMMHUH B PEIICHUM JKOJOTHYECKHUX MPOOJIeM, a Takke Mmpobiem cOepekeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/1aHUS HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B maHe pemieHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpPKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUpPOBAHHE YHHUBEPCATbHBIX YUEOHBIX NEHCTBUN, WMEIOLINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: peIIeHHs MpoOiaeM, MOUCKa, aHaIu3a 1
0o0paboTku uHPOpMAINH, HEOOXOJUMBIX JUIsi TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIEA0BATEILCKOM AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke nmpenoiaBaHus XMMHUHM KaK Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusi, TMPU  ONPENEICHUH COJEpKaTeIbHOU
XapaKTEepPUCTUKU LEeJIeH H3ydeHUs TMpeaMeTa HalpaBJICHUEM IMEPBOCTEIIEHHOW 3HAYMMOCTHU



TPAJUIIMOHHO Tpu3HAETcs (HOpPMUPOBAHME OCHOB XHMHUYECKOM HayKHm Kak OOJacTH
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IPAKTUUYECKON MESITEIbHOCTH YE€JIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MMpOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIPEJICIICHUIO LIEJIEH N3YUEHUS IIPEIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHO NaHHOW TOYKE 3PEHHS TJIABHBIMHU IEJIAMHU W3Y4YCHHS MNpeameTra «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaKHEHIIEW COCTaBISIOMICH
€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKAT KIIOUEBHIE MOHSTHS,
(yHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS;

e (GopMHUpPOBaHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIMi, HEOOXOIUMBIX JIJIsi MPUOOPETEHUs] YMEHUN OpPUEHTHUPOBATHCS B
MHpPE BEIIECTB U XUMHUYECKUX SIBJICHUHM, UMEIOIINX MECTO B MPUPOJIC, B TPAKTUUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HaONIOJIEHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIEPUMEHTa, COOIIOJIGHHEM TMpaBuil 0Oe30M1acHOrOo
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny ¢ atuM, copepkarenpHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus mpeaMera B
porpaMMe Mo XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU ITPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpasoBaHusi. CeromHs B TPENOJaBaHUU XUMHH B OOJbIIeH
CTENIEHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJiepKaHusi oOy4deHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWN, a (YHKIIMOHAIHLHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOTO TOJYYEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHOMN KU3HU JJIS PELIeHUs
MPaKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM TMpeaMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1IeNIK U 3a7a4u, KakK:

ajanrtanuss 0OydaloIIUMXCsl K  YCIOBUSM  JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE HWHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPHUHSATUIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOIMIMXCS KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPoOiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX MJII HPHOOPETCHUS OIbITa
JESITebHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XUMHUU, a TAKXKe IJIS OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 06€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOIHYIO CPELy;

pa3BHUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHU JJIsl IOVCKA U aHalln3a YUeOHOW U HayYyHO-TIOMYIIPHOU HHPOPMAIMH XUMUYECKOTO
COJIepKaHUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOIIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBIIIICHUS,
HaOMOATEILHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIaHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;



BOCIIMTaHUE Y OOyJarommxcs YyOeKIEHHOCTH B TYMAaHHCTHUYECKOW HAIPaBICHHOCTU
XUMUM, €€ BAXHOH pOMM B  PpEIIEHWH TIJIOOANBHBIX MPOOJIEM  palMOHAIBLHOTO
IIPUPOJOIOJIB30BaHNs, IIOIMOJIHEHUA JHEPreTHYECKUX PECYPCOB U COXPAHEHUS MPUPOTHOIO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpPEeKHOTO OTHOLICHHSI K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/IO6peTCHI/ISI OIIbITa MCIIOJIb30BAHUS TIMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/II\/JI B CUTyalluAX, CBA3aAHHbBIX C XUMHWYCCKUMHU SABJICHUAMMU.

B yueOHOM maHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOOUT B COCTaB HpeIIMCTHOfI o0Oiact «ECTGCTBCHHO-H&Y‘IHBIG MpEeaAMCETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obmiero oOpa3oBanms, coctaBisier 67 gacoB: B 10 xmacce — 34 yvaca (1 wac B Hemeno), B 11
kiacce — 33 waca (1 gac B Heelo).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€ ocHOBHBIE TOJOXeHUs. CTpyKTypHbIE (OPMYJIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYECKUX COEIUHEHHH (cHUcTeMaThyeckas) W TpHUBHAJIbHbIE Ha3BaHUSA Ba)KHEUIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

JKCIepUMEHTAJIbHbIE  MeTOAbl M3Y4YeHHMsl BellecTB M HX [peBpallleHuii:
O3HAaKOMJIEHHE ¢ o00pa3llaMM OpraHWYecKUX BEIIeCTB M MaTepuajlaMM Ha HUX OCHOBE,
MOJENUPOBAHUE  MOJIEKYJ  OpraHMYeCKUX  BEIIeCTB,  HAONMIOJEHHWE W ONHCaHHe
JIEMOHCTPAIIIOHHBIX OIBITOB MO MPEBPAILlEHUI0 OPraHMYECKUX BELIECTB IpPHU HarpeBaHUU
(nnaBneHue, 0OyrivMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MPE/ICTAaBUTENIN aJIKaHOB: (PU3MUEeCKHEe M XUMHUYECKHe CBOWCTBAa (peakiuH 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPOJIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPE/ICTAaBUTENIN aJKEHOB: (PU3MUECKHEe W XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJIyY€HUE U IPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus nojauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTENIINI IPECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyIEHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHueckass CBS3b MEXAY YIJIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KjlaccaMm.

[Ipupoanble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepabOTKM He(TH: TEeperoHkKa, KpEeKUHT
(TepMHUeCKH, KaTamuTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedPTH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKTHI €ro nepepaboTKy.

JKCHEPUMEHTAJIbHbIE  METOAbI HM3Y4YeHHMsl BeIeCTB M HX MpPeBPallCHUI:
O3HAKOMJIEHHE ¢ 00pa3lamMu IU1acTMace, KaydykoB U pe3uHbl, koyekiuu «Hedtb» u «Yronaby,
MOJEIMPOBAHUE MOJIEKYII YIIIEBOJAOPOJOB U raJIOr€HOIIPON3BOIHBIX, IPOBEACHNE IPAKTUYECKON
paloThI: MOTyYeHHE ITUIICHA U U3yUYEHUE er0 CBOMCTB.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIEeCTBAa WJIM TNPOAYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMUYECKHE CBOMCTBA (PEaKIMW C aKTUBHBIMH METaJUIAMH, T'aJOT€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METANIaMH, KAYeCTBEHHAs peaKIs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOcHHUE, PU3NUECKHEe U XUMHUECKIE CBOMCTBA (CBOWMCTBA, OOMIHE TS KJIacca KHCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpPHI KaK NMPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX F(PUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKUe
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
npuMeHeHue, ouonorunueckas poib. dotocunres. pykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

JKCNepUMEHTAIbHbIE METO/IbI U3y4YeHHUsl BellleCTB M MX MpeBpallleHuii: IpoBeacHIeE,
HaONOJICHNE U OMKHCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTAa pEaklMH MO HW3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIWIMHA). buonormdeckoe 3HaUYEHHE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIIepUMEHTAJIBHBIE METOJIbl U3YYEHUsl BEIIECTB M WX IPEBPALICHUI: HAOMIOJCHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHUs BELIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHNE, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOOMEH BEIIECTB B OpranusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPE/CTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MMOIYPOBHU. ATOMHbIE opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNIam u nepuoaM. 3Ha4eHUE NEPUOJIUUECKOrO 3aKOHA B Pa3BUTUH HAYKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJIsIpHasl W TOJIApHas, MOHHAs, MeTalInueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHYecKkas CBSI3b HEOPraHUYECKHX BEIIECTB, MPUHAMICKANUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpUCTAINIMYECKUX pelEToK, HaOMIoJeHHe U ONHMCAaHWE JEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
HOHHOTO OOMEHa), MpOBEJACHUE MPAKTHUYECKOW paboThl «BiusHUE pazmuyHbIX (HAaKTOPOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTaluibl U CIJIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oO6ecriedueHnH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIEeBONM 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 MUCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIJIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, NUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM Ui pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yibTaTOB OCBOEGHMs IpeaMmera «XHMHs» Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUs
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHANpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKJEHUI JIMYHOCTU HA OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT CPOPMHPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX NPaB U 003aHHOCTEH, YBAXKEHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U M03HABATEIbHbBIX 33/1a4, BHIIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HACJIEJUI0 OTEYECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPYAa YYEHBIX U MPAKTHKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYCCKUMH SBJIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIICICTBUI ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJl 0€30MacHOTO OOpalleHus] ¢ BellecTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHKOB, KYPEHHS);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY HHAMBHIYaJbHON TpaeKTopuu oOpa3oBaHus,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

HKOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH MCIIOJIb30BAHUS JOCTHKCHUM XUMHH I PEUICHUS BOIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYNbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMOHATBFHOTO HAYYHOT'O MBIIIICHHS, CO3AaHUU LEIOCTHOTO MPECTaBICHUS 00 OKpYKaroeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BA)XKHOM POJM B CO3JAaHUM HOBOW 0a3zbl MaTepuaIbHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecTieYeHn! YCIOBHH yCHEITHOTO TPy/Ja U SKOJIOTUYECKH KOM(BOPTHOH KHU3HH KaXKJIOTO YJICHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUS SBICHUHM OKPYXAIOUIEro MHUpa U MPOUCXOAALIUX B HEM H3MEHEHHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON NesTeNbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM TpyAa B pasaudHbIX cdepax npodecCHoHaTBHOU
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HaYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOIIECC, CUCTeMa, Hay4YHbIA (DaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTtuBHble), obecreunBaroniye QopMupoBaHHEe (QYHKIMOHATBHOW T'PaMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUEOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBAaTh W aKTyadU3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTAaHABIMBATH WX B3aHMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIIUBATh IPHUYNHHO-CJICJICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIb3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBBIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapPaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIICCTB H XUMHYCCKHUX PEAKIIUN.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYTMPOBaHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECcCca, CAMOCTOATEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIECIOBATEIHCKOM W TPOEKTHOW JAESITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopMalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYECKUE) 3HAKU H
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TEMbI B X0/ JHAIOTa W/WIU AUCKYCCHH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBIIOJHEHUM XHUMUYECKOIO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OBiajeHNe YHMBEPCAJIbHBIMH PeryJIITUBHBIMU AeiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUIaraéMblii AJITOPUTM JCHCTBHI NPU BBHIIIOJHEHUU YYEOHBIX M MCCIEIOBATEIBCKUX 3a7ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OpraHudyeckas XuMHUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKalIUe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS, JIeXKAllhe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH eATeIbHOCTH YeJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUU HCMOIB30BATh XUMHYECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS,;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHHMA Mo cucreMarnuyeckoi HomeHkmarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIOK03a, (QpyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. byriepoBa [u1si 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENICH PA3IMYHBIX KJIACCOB OPTaHMUECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmal, LeJIio03a, aMHMHOYKCYCHAas KHCJIOTa), WIUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HedTb, TPUPONHBIA Ta3, Yroib), CHOCOOBI HUX MEpPepadOTKU M MPaKTUUECKOE IMPUMEHEHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB MIIHM MIPOIYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA [Tl IPUHATHUS PEIICHUHM B KOHKPETHBIX KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMH IO BBIOJIHEHUIO Ja00paTOPHBIX XUMUYECKUX OMBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JAEHaTypanus OelIKoB Hpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DKClepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOUIUX pEaKIUi u
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWiIa 3KOJOTMYECKH 11e1eco00pa3Horo
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeUIecTB, MOHMMas cwmbici mokaszarens IIJIK, mosicHsaTs Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJCTABJICHUN: O XHUMHYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYECKUX 3a/ad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISPHBIM O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHIIATEILHOCTh, CTEICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakIWHi, XHWMHYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPH XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN S3bIK XUMHUHU, MHPOBO33PEHUECKHE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCMOJIb30BaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUYECKON JEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

chOpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCIBIN ra3, aMMUak, TraméHas H3BECThb, HeraméHasi M3BeCTh, MHUTHEBas COJAa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUN KPUCTAITUYECKONW PEMIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUH (ITPOCThIEe BEIIECTBA — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINH;



c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKHUX JIIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKMX BEIIECTB PA3JIUYHBIX KJIACCOB, IIOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY AJ(PQPEKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peaklUuil MOHHOrO OOMEHAa, YyUUThIBAsl YCIOBHUS, MPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XHMUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeCTaBIeHUH 00 OOLIMX HAayYHBIX MPUHIMIIAX U SKOJOTMYECKUX MpoOieMax XMMUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuMsax, Macchl BelECTBAa MM 00bEMA Ira3oB M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIOATh IpaBUia MOJIb30BAaHUS XMMHMUYECKON MOCYNOM U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEpOKCHIAa BOJOpPOJa B MPUCYTCTBMM KAaTalMU3aTopa, ONIPEAETICHHUE CpPEelbl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OJKCIIEPHUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh TMpaBHJA SKOJOTUYECKH IEJIeCO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHMMAas cMblch nokaszarens [T/IK, mosicHsITh Ha nmpumepax crocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX IMO3HAHUS BELIECTB U XMMUUECKHUX SBJICHUM;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (u¢poBbIE)
Ne n/n Konrpoiabubie | IlpakTHyeckue
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
bubmmoreka [{OK
https://lesson.edu.ru/lesson/a9f3d191-
IIpenmeT opranndecko XUMUH Sele-4e24-ac02-
PEAMET O ' efb16fa49f6a?backUrl=9%2F04%2F10
1.1 Teopust cTpoeHUsT OPTaHUIECKUX 3 0 0
coenuHenuit A. M. bytiepoga bubmmorexa LOK
& - VL DYLIEp https://lesson.edu.ru/lesson/c935a58c-
ab0e-4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10
Hroro mo pazgeny 3
Pa3znesa 2. YriieBoaopoanbl
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/258ddc06-
ec23-473c-b3d7-
[TpenenbHbIe YrIeBOIOPOIBI — ed82fcaddd02?backUrl=%2F04%2F10
2.1 2 0 0
aJIKaHbI bubmuoreka [JOK
https://lesson.edu.ru/lesson/9641927f-
bbc8-44b9-b3ea-
8la2be75c47a?backUrl=%2F04%2F10
HenpenenbHble yriieBOAOPOIL: bubmmorexa [IOK
2.2 pell T AOPOABL: 6 0 1 https://lesson.edu.ru/lesson/399fdd14-

AJIKCHBI, AJIKaAUCHBI, aJIKNHBI

4bal-48e5-a428-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10

dael10d492c6e?backUrl=%2F04%2F10
bubmuoreka [IOK
https://lesson.edu.ru/lesson/53cd2379-
2a45-43b1-967-
7ebcdaf03ce0?backUrl=%2F04%2F10

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/d86d7d00-

2. A 2
3 POMaTHYECKHE YTIICBOIOPOIBI d5b4-491d-aded-
c3ddal9feef4 ?backUrl=%2F04%2F10
bubmmoreka [IOK
24 [IpupoHbIE HCTOYHHUKHN 3 https://lesson.edu.ru/lesson/99557a5e-
' YTJIEBOJAOPOJIOB U UX MepepadoTKa 2221-43e0-97b8-
983de535c44d?backUrl=%2F04%2F10
Hroro mo pazgeny 13

Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1

Crnuptsl. Denou

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-
c04fa471694f?backUrl=%2F04%2F10
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/461aa9c8-
c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
bubnuoreka [JOK
https://lesson.edu.ru/lesson/649883b8-
7¢5f-4f16-896¢-
10a2278b08f1?backUrl=%2F04%2F10

3.2

Anbneruasl. KapooHoBbIe
KUCToThl. CoKHBIE YPUPHI

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-



https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

cb7ae5858h90?backUrI=%2F04%2F10
bubmuoreka [IOK
https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-
ba0f9fe63c0d?backUrl=%2F04%2F10
bu6mmoreka [IOK
https://lesson.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

3.3 VraeBoasl

bubmmoreka [{OK
https://lesson.edu.ru/lesson/709ce43a-
deb6-4281-963b-
01d2e212d4d0?backUrl=%2F04%2F10

Hroro no pazneny

13

Pa3znen 4. A3oTconeprkaiiye opranHnyeckue coeIuHeHus

bu6mmoreka [IOK
https://lesson.edu.ru/lesson/0c608a59-
4c69-4481-839¢-
9205f201b73e?backUrl=%2F04%2F10

4.1 Am A .b 3
UHEI. AMUHOKHUCIIOTHI. benku Brtnorexa LIOK
https://lesson.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10
Wroro no pazgeny 3
Paszgea S. BoicokoMoJieKyJIsIpHbIE COCAUHECHUS
bu6mmoreka [JOK
51 Tnactmaccer, Kayayki. Bonokna 1 https://lesson.edu.ru/lesson/45b81dac-

acba-440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

5.2

[Ipomexyrounas arrecTanus

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznea 1.

TeopeTI/lqeclme OCHOBbI XUMHH

11

Crpoenue atoMoB. [lepuoanueckuit
3akoH u [lepunoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa

bubmmoreka [{OK
https://lesson.edu.ru/lesson/20b1df2e-
6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11
bu6moreka [IOK
https://lesson.edu.ru/lesson/e7d48881-
055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

1.2

Crtpoenue BemiectBa. MHOTOOOpasue
BEIECTB

bu6moreka [IOK
https://lesson.edu.ru/lesson/a9c9a61e-
e387-4ffe-bcfb-
aca9c7241b21?backUrl=%2F04%2F11
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/2859ec02-
8ecd-4cd8-8531-
edad962608fb?backUrl=%2F04%2F11
bubmuoreka [JOK
https://lesson.edu.ru/lesson/12bfc348-
007f-4796-bcda-
180fc6b720fe?backUrl=%2F04%2F11

1.3

XHMHYECKHUE pCaKknuun

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/75637222-
d397-4b1a-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

bubnuoreka [IOK
https://lesson.edu.ru/04/11

Hroro no pazneny

13

Pasnen 2. Heopranuyeckasi xumusi

2.1

Mertannst

bu6mmoreka [{OK
https://lesson.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F11
bu6mmoreka [{OK
https://lesson.edu.ru/04/11

2.2

Hewmeramsl

bu6moreka [IOK
https://lesson.edu.ru/lesson/2390b83e-
a935-4c96-bd3a-
25f26d9c1139?backUrl=%2F04%2F11
bu6moreka [IOK
https://lesson.edu.ru/04/11

2.3

CBs3b HCOPraHN4€CKUX u
OpraHu4€CKux BEIICCTB

bu6moreka [IOK
https://lesson.edu.ru/lesson/c6c5af9a-
9645-4604-9834-
59151d566a61?backUrl=%2F04%2F11
bu6mmoreka [JOK
https://lesson.edu.ru/lesson/0f59d4f0-
199b-40f4-ae5f-
81026ff23780?backUrl=%2F04%2F11

Hroro 1o pasaciy

17

Pa3pen 3. Xumus u ;Ku3HbL

3.1

XUMHUS U )KU3Hb

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/f5999557-

18c8-4853-83a0-



https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11

588bf830407a?backUrl=%2F04%2F11
bub6mmoreka [{OK
https.//lesson.edu.ru/lesson/acd826¢f-
ba2d-49db-b216-
ef7¢c26a84728?backUrl=%2F04%2F11
bu6mmoreka [{OK
https://lesson.edu.ru/lesson/acd826c¢f-
ba2d-49db-b216-
ef7¢26a84728?backUrI=%2F04%2F11

Wroro mo pazueny 3
Pasznea 4. IIlpomexyTouHast aTrecTanus

4.1 [IpomexyrouHas aTrecTanus 1
Hroro 1
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero KP

mp

Jara
MIPOBENICHU
s 11O
mporpamme

Jara
POBEICHN
g 10 axTy

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[Ipenmer oprannyeckoi
XUMUH, €€ BOBHUKHOBEHUE,
pa3BHUTHE U 3HAUYCHUE.
Jemoncmpayusn
Osnaxomnenue ¢ obpasyamu
OP2aHUYECKUX Beuyecms U
Mamepuanram Ha ux OCHoge.

5.09.

bu6moreka [IOK
https://lesson.edu.ru/lesson/a9f3d191-5ele-
4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10

Teopust ctpoeHust
OPraHM4YeCKUX COCTMHEHUMN
A. M. Bytneposa, e€
OCHOBHBIEC TOJIOKCHUS.
JPNel. Mooeruposanue
MOJIEKYTl Op2cAHUYECKUX
eeulecme

12.09.

bu6moreka [IOK
https://lesson.edu.ru/lesson/c935a58c-ab0e-
4¢59-9dcf-
20517ae4b52e?backUrl=%2F04%2F10

[Ipencrarnenue o
KJaccuukanuu
OPraHUYECKHUX BEIIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TPUBHUAIbHBIC HA3BAHUS
OpraHMYECKUX BEIIECTB.

19.09



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10

Jemoncmpayusn
Habnooenue u onucanue
O0EMOHCMPAYUOHHBIX ONBIMNOE NO

npespaujeHuro opeaHuvecKux
eeuecms npu Haecpesanuu
(nnasnenue,  obyerusamue U
2opeHue).
26.09 bubnuoreka
AJIKaHBI: COCTaB U CTPOCHHUE, https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTUYECKUH P 473c-b3d7-
ed82fcaddd02?backUr1=%2F04%2F10 I1IOK
MertaH 1 3TaH — 3.10
OCTEHUIINE MPEICTABUTE
:EKaI:O:Hm fIpeAcTaBTENH bubmmoreka
' https://lesson.edu.ru/lesson/9641927f-bbc8-
Jemoncmpayusn A4b9-b3ea-
MozenapoBaase  MONEKyT 81a2be75c47a%backUrl=962F04%2F10 1[OK
YTJIEBOJIOPOJIOB "
raJOreHOTPOU3BOIHBIX.
AJIKEHBI: COCTaB U CTPOCHHUE, 10.10 Bubmrorexa HHOK
N https://lesson.edu.ru/lesson/399fdd14-4bal-
CBOMCTBA.
c 5 4 48e5-a428-
aM-.paboma CAIKANDLY dae10d492c6e?backUrl=%2F04%2F10
OTUJIEH U IPOTUIIEH — 17.10 Bbubnuorexa IIOK
MPOCTEUIINE MPEICTABUTENIN https://lesson.edu.ru/lesson/53cd2379-2a45-
aJIKCHOB. 43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10
IIpakTnuyeckas padora Ne 1 24.10
«[Tony4yeHnue sTrIIeHa U
HU3yYEHUE ETO CBOMCTB)
Anxanuensl. byranuen-1,3 u 7.11 bu6mmoreka [JOK



https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10

Metunbyraauen-1,3.
[Tony4yeHue CHUHTETUYECKOTO
Kay4dyKa U PE3UHBI

https://lesson.edu.ru/lesson/53cd2379-2a45-
43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10

AJKMHBI: COCTaB B 14.11
OCOOCHHOCTH CTPOCHUS, bubmorexa IIOK
. https://lesson.edu.ru/lesson/53cd2379-2a45-
10 TOMOJIOTHYECKUI psm; ) 4301967~
Aleriier — npocTefimriii Tebcdaf03ce02backUrl=%2F04%2F 10
MPEJICTAaBUTEND aJTKUHOB
Beruncnenus no ypaBHEHUIO 21.11
XUMHUYECKON PEaKIUU.
11 Camocmosmenvras paboma
«Henpeoenvnuie
V21e8000p00bL»
28.11 bu6mmoreka [IOK
12 ApeHbl: GEH30J1 M TOJIYOJI. https://lesson.edu.ru/lesson/d86d7d00-d5b4-
TOKCMYHOCTH apeHOB 491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'enetnueckas cBI3b 512
13 YTJIEBOJOPOJIOB,
MPUHAJICKAIIMNX K
pa3IMYHBIM KJlaccam
IIpupo/iHbIC HCTOYHUKH 12.12 Bubmoreka LIOK
14 YIJI€BOJIOPOIOB: IPUPOAHBIN https://lesson.edu.ru/lesson/99557a5e-2221-
ra3 u MomnyTHble HePTIHbIE 43e0-97hb8-
rasol. 983de535c44d?backUrl=%2F04%2F10
Hedts 1 mpoaykTs! e€ 19.12
15 nepepadoTKH.
Jemoncmpayusn

Osnaxomnenue c oopasyamu



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10

naacmmacc, Kay4yykos u pe3umul,
xoanexyuu «Hegpmoy u
«Yeonvy.

16 KonTposbHas paéora no 26.12
pasaeny «YriaeBoaopoabh)
[IpenenbHbIe OTHOATOMHBIE 28.12
CHUPTHI: METAHOJI U ATAHOI.
Bopoponnas cBsi3b. Butnorexa OK
Aemoncmpayus https://lesson.edu.ru/lesson/5439c18b-7440-
17 | 1.Topenue crpros, Ab6f-bisd-
2 Katectsenmpie  peakiuu C047a47169412backUrl=%2F04%2F 10
OJTHOATOMHBIX CIIPTOB
(oKuCIeHUE ATaHOJIA OKCHIOM
meau(ll).
MHOroaTroMHbI€ CIIUPTHI: 9.01
STUJICHTJIUKOJIb U TIHIEPUH
Jemoncmpayusn bubnuorexa [JOK
18 Kauecmeennvie peaxyuu https://lesson.edu.ru/lesson/461aa9c8-cOef-4827-
MHO20AMOMHBIX CHUPIOS a8e5-d12a0bedc826?backUrl=%2F04%2F10
(63aumooeticmeaue 2nuyepura
¢ euopoxcuoom meou(ll)
@DeHOoI: CTPOCHUE MOJICKYJIBI, 16.01 Eubmorexa HOK
https://lesson.edu.ru/lesson/649883b8-7c5f-
19 (br3UYEeCKre U XUMHUYECKUE 4F16-896e
CBONCTBA, NPHMEHCEHHC 10a2278h08f12backUr|=962F04%2F 10
Anpaeruapl: Gopmanbaerun 23.01 EuG LOK
noIMoTeKa
U aneTanbaeru. AleToH.
https://lesson.edu.ru/lesson/8664b319-0ba3-
20 Jlemoncmpayusn

Kauecmeennuie peaxyuu
anboe2udos (OKucieHue

4945-b076-
ch7ae5858b90?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

AMMUAYHBIM PACMBOPOM
oxcuoa cepeopa(l) u
eudpokcuoom meou(ll).

OIHOOCHOBHBIE TIPEIETbHBIE 30.01 Bubmrorexa HOK
21 N ——— https://lesson.edu.ru/lesson/b4feaa04-3438-
P 4b57-a3ec-
MYpaBbHHAA 1 yReyCHad ba0f9fe63c0d?backUrl=%2F04%2F 10
ITP Ne 2 «CBoiicTBa 6.02
22 pacTBopa yKCyCHOM
KHCIIOTBI
CreaprHOBas ¥ OJICMHOBAs 13.02
23 KHCJIOTBI, KaK MPeICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIIOT
MpE11a KaK COJTH BBICIITHAX 20.02
24 KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEHCTBUE
CrnoxHble 2GUpHI Kak 27.02 Bu6nuoreka ITOK
o5 MIPOM3BOIHBIE KAPOOHOBBIX https://lesson.edu.ru/lesson/71ac43f2-a0d4-
KUCHOT. [ 'MaApOIN3 CIOKHBIX 4945-a0eb-
3¢bupoB 1e59cd5f4d9f?backUrl=%2F04%2F10
JKupsr: rugponus, 6.03
26 MIPUMEHEHHE, ONOJIOTHYeCKas
POJIb KUPOB
VrneBoasl: cocTas, 13.03 BuGorexa LIOK
KHaCCH?HKaHHH' ) https://lesson.edu.ru/lesson/709ce43a-deb6-
27 Bakneiimue npencraBuTeNu: 4981-963b-
rI0K03a, PpyKTO3a, 01d2e212d4d0?backUrl=%2F04%2F 10
caxaposa
28 Kpaxman u nemnonosa kak 20.03 bu6mmoreka [JOK



https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10

IIPUPOIHBIE TIOJUMEPHI.

https://lesson.edu.ru/lesson/709ce43a-deb6-

Jlemoncmpayus 4281-963b-
B3aHMOHeﬁCTBHe KpaxMajia ¢ 01d2e212d4d0?backUrl=%2F04%2F10
HOJIOM.
KourposabHasi pagora no 3.04
29 pasneiy
«Kucnmopoacoaepxarne
OPraHUYECKUE COCTUHEHUS
10.04 bubmmoreka [{OK
30 AMUHBI: METHIIaMUH U https://lesson.edu.ru/lesson/0c608a59-4¢69-
aHWINH 4481-839¢-
9205f201h73e?backUrl=%2F04%2F10
AMWHOKHCIIOTHI KaK 17.04
am(doTepHbIE OPraHUYECKUE Bubmorexa IIOK
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
31 COEIMHEHMS, X
5 4873-ace0-
HOJIOTHHCCKOC SHATCHHUC. 78eca60096282backUr|=%2F04%2F 10
TlenTnanl
benku xak mpupoiHbie 24.04
32 BBICOKOMOJICKYJISIPHBIE
COEIUHEHUS
OCHOBHBIC TTIOHATHUS XUMHH 22.05
BBICOKOMOJIEKYJISIPHBIX
coenqruennii. OCHOBHEBIE
bubmuoreka [JOK
METOIbI CUHTE3a
https://lesson.edu.ru/lesson/45b81dac-acba-
33 BBICOKOMOJICKYJISIPHBIX

coequHenuii.I[macTmaccel,
Kay4yKH,BOJIOKHA.
Jemoncmpayusn

Oszuaxomnenue ¢ o6pa3uaMu

440e-99e3-
14c3ba78050a?backUrl=%2F04%2F10



https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

NPUPOOHBIX U UCKYCCMBEHHBIX

60JI0KOH, nracmmacc,
KayuyKoe.
34 [IpoMeKyTOUHAs ATTECTALUS 1 15.05
OBIIEE KOJIMYECTBO YACOB 34

10 [TPOT'PAMME




11 KVIACC

KonnuectBo yacos

Ne Hara Hara DIIeKTPOHHBIE IIUPPOBBHIE
Tema ypoka
n/n Bcero KP np TIPOBENICHU | TIPOBENICHUA | oHpa3oBaTEIbHBIC PECYPCHI
a1 TI0 o gakry
Iporpamme
XUMHMYECKUH dJIEMEHT. ATOM. 2.09 Bubmiorexa LHOK
S N—— 1 0 https://lesson.edu.ru/lesson/20b1df2e-6ces-
435b-b6dc-
ATOMOB 5155030a45fa?backUrl=062F04%2F 11
[eprnoanveckuii 3aK0H U 9.09
[Tepuonnueckas cucrema Bu6morexa ITOK
XUMHUYeCKuX djeMeHToB 1. 1. 1 0 https://lesson.edu.ru/lesson/e7d48881-055d-
MengeneeBa, ux CBI3b C 49da-a49c-
COBPEMEHHOM TEOpHUE 7375c¢3d033e9?backUrl=%2F04%2F11
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS 16.09
CBOMCTB XUMHUYCCKUX
3JIEMEHTOB U UX COCIUHEHUI
0 TPYIIIAM | [IEPHO/IaM.
3HaueHue MePUOIUICCKOTO Bu6morexa [L{OK
3aKOHA U CUCTEMBbI 1 0 https://lesson.edu.ru/lesson/e7d48881-055d-

XHMHUYECKUX 3JIeMEHTOB J[.1.
MenneneeBa B pa3BUTHH
HayKH.

Jemoncmpayusn
JeMOHCTpAIIHS TaOJIUIL
«IIepuoanueckas cucrema

49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11

XUMHUYECKHX dyeMeHnToB J1. U.

Menneneena.
CtpoeHue BemecTBa. 23.09
X " . bubnuorexa [JOK
MMHYECKasi CBs3b, €€ BUBL;
https://lesson.edu.ru/lesson/a9c9a6le-e387-
MEXaHHU3MBbl 00pa30BaHuUs
KOBAJICHTHOM CBAM. aca9c7241b212backUrl=%2F04%2F11
Bopoponnas cBs3b
BaneHTHOCTB. 30.09
DJIEKTPOOTPUIIATETLHOCTb.
Crernenpb OKMCIICHUS. bu6moreka [IOK
BemiecTa MoJIeKyISIpHOTO U https://lesson.edu.ru/lesson/2859ec02-8ecd-
HEMOJIEKYJIIPHOTO CTPOCHHS. 4cd8-8531-
ﬂemoucmpauuﬂ edad962608fb?backUrl=%2F04%2F11
N3ydenune monenei
KPUCTALUIMYECKUX PEMIETOK.
[TonsiTue o AUCTIEPCHBIX 7.10
bu6mmoreka [JOK
cucremax. Mctunuele u
https://lesson.edu.ru/lesson/12bfc348-0071-
KOJUIOUAHBIE PACTBOPHI.
M 4796-bcda-
accoBail oili pettiectna B 180fc6h720fe?backUrl=962F04%2F 11
pacTtBope
Knaccudukanus u 14.10
HOMEHKJIaTypa
HEOPraHMYECKUX COCAMHEHUN.
I'eneTnueckas cBs3b
HEOPraHUYECKHUX BEIECTB,
pa3IMYHBIX KJIaCCOB
Knaccugukanus XuMHuuecKux 21.10 bubnuorexa [IOK

peaKuuii B HEOPraHUYECKOU U

https://lesson.edu.ru/lesson/75637222-d397-



https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11

OpraHMYECKON XUMUU. 3aKOH
COXPAaHEHHUS MaCChl BEILLIECTB;
3aKOH COXpaHEHMsI U
IIPEBPALLEHUS SHEPTUU ITPU
XUMHMUYECKUX PEaKIHIX

4bla-810a-
cc7bca9e8al0c?backUrl=%2F04%2F11

CKOpOoCTh peaxiuu.
OOpaTumble peakiuu.
XHWMHUYECKOE PaBHOBECHE.
Hemoncmpayusn
Pasnooicenue nepoxcuoa
8000p00A 8 NPUCYMCIMBUU
Kamaauzamopa.

11.11

bu6mmoreka [IOK
https://lesson.edu.ru/04/11

10

IIpakTuyeckas padora Ne 1
«BnusiHue pa3nuyHbIX
(hakTOpOB Ha CKOPOCTH
XUMHUYECKON PEaKIun»

18.11

11

DNEKTPOIUTHYECKAS
mucconmanus. [Tonsitue o
BOZOpOAHOM MoKa3arese (pH)
pactBopa. Peakiyu HOHHOTO
obmena. ['maponus
OpraHU4ecKuX 1
HEOPraHUYeCKUX BEIICCTB.
JIP Ne 1. Onpeodenenue cpeovi
PAcmeopos euecms ¢
HOMOWbIO YHUBEPCANLHO2O
unouxamopa. Peakyuu
UOHHO20 0bMena.

25.11



https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11

12

OkuCIUTENHHO-
BOCCTaHOBHTEIIbHBIC PEAKIINH.
[TonsiTre 00 AMEKTpOIH3E
pacIiaBoB U pacTBOPOB COJICH

2.12

13

KP Nel «Teoperudeckue
OCHOBBI XMMMUI»

9.12

14

Mertaimel, UX MOJIOKEHUE B
[Iepnoanueckoii cucreme
XUMHUYeCcKnX deMeHToB 1. 1.
MenpeneeBa 1 0COOEHHOCTH
cTpoenus atoMoB. O0mIne
¢duznueckue cBoicTBa
METaJJIOB.
Hemoncmpayusn

U3y4eHUe KOJUIEKIINH

«MeTanisl U CIUIaBbD».

16.12

bu6moreka [IOK
https://lesson.edu.ru/lesson/a0d5bd16-683e-
4ale-8073-
70c604e9¢862?backUrl=%2F04%2F11

15

CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUI Psif
HaANPSHKEHUN METalJIOB

23.12

16

XHUMHUYECKUE CBOMCTBA
Ba)KHEHIIINX METAJIJIOB
(HATpHA, KAJIMHA, KAJIbIIHA,
MarHui, aJJlOMAHUNA) U UX
COCIUHEHUH.

JIP No2. B3aumoaeiicTBue
TUAPOKCHIA  QIIOMUHHUS €
pacTBopamMu KHUCIIOT u
IIEI0YEH.

13.01

bubmuoreka [JOK
https://lesson.edu.ru/04/11



https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.edu.ru/04/11

17

XHUMHUYECKUE CBOMCTBA XpOMa,
MEIH U UX COCTUHEHUH.

JIP No3 . Kauecmegennvle
peaxkyuu Ha KamuoHbl
Memaiios

20.01

18

XUMHYecKre CBOMCTBA IIMHKA,
JKeJie3a M UX COeTMHEHUH

27.01

19

IIpakTHyeckas padora Ne 2
"Pemrenne
AKCIIEPUMEHTAIILHBIX 3a/a4 10
TeMe «MeTaie»"

3.02

20

Hewmeranbl, ux moyioxxeHue B

[Tepuoanueckoit cucreme

XUMHUYeCcKuX daeMeHToB 1. Y.

MenpeneeBa 1 0COOEHHOCTH

CTPOCHHSI aTOMOB.

Hemoncmpayusn

N3yuenue 00pasioB

HEMETAJIJIOB. pernieHue
AKCIIEPUMEHTAIIbHBIX 3a/ady,
HaONIOACHUE W ONHMCaHHUE
JIEMOHCTPAIIMOHHBIX u
71a00paTOPHBIX OTBITOB (

10.02

bu6mmoreka [JOK
https://lesson.edu.ru/lesson/2390b83e-a935-
4c96-bd3a-
25f26d9c1139?backUrl=%2F04%2F11

21

dusznueckue CBOMCTBA
HEMETAIUIOB. AJIOTpONIUS
HEMETaIJIOB (Ha IpUMepe
KHCI0poaa, cepsl, pochopa u

17.02

bu6mmoreka [JOK
https://lesson.edu.ru/04/11



https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
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yriiepoja)

XUMHYECKHE CBOMCTBA 24.02
22 raJIor€HOB, CEphl U UX bubamorexa LHOK
. https://lesson.edu.ru/04/11
COCTMHCHHI
93 XHUMHYECKHE CBOMCTBA a30Ta, 3.03 bubmuoreka [JOK
dbocodpa 1 UX coOeTMHEHU I https://lesson.edu.ru/04/11
XHUMHUYECKHE CBOMCTBA 10.03
24 yriaepoJia, KpeMHHUSI U UX bubamorexa [TOK
N https://lesson.edu.ru/04/11
COCTUHCHUI
o5 [IpumeHeHne BaxHEUIINX 17.03
HEMETAJUIOB ¥ UX COCTMHCHUN
O06o01menue u 31.03
CHCTEeMaTH3alus 3HaHUH I10 Bu6morexa ITOK
26 teme «Hemerammbi». https://lesson.edu.ru/lesson/c6c5af9a-9645-
Brrunciienus no ypaBHEHUSIM 4604-9834-
XUMHUYECKUX PEakiuil u 59151d566a61?backUrl=%2F04%2F11
TEPMOXUMHUYECKUE PACUETHI
IIpakTuyeckas padora Ne 3 7.04
97 «Pemenue
AKCIEPUMEHTAIBHBIX 3a/a4 M0
teme "HemeTamin"»
28 KP Ne2 «MeTtapias» 1 14.04
«HemeTtanab»
Heoprannueckue u 21.04 Bu6muorexa [{OK
29 OPraHU4YeCKUE KUCIIOTHI. https://lesson.edu.ru/lesson/0f59d4f0-199b-

HeOpFaHI/I‘-ICCKI/IC u
OpraHu4€CKUC OCHOBAHUA

40f4-ae5f-
81026ff23780?backUrl=%2F04%2F11



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0f59d4f0-199b-40f4-ae5f-81026ff23780?backUrl=%2F04%2F11
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AmdorepHbIe 28.04
HEOPraHWYECKUE U Bu6muorexa IIOK
30 OPraHNU4YeCKUE COCTUHEHUS. 1 https://lesson.edu.ru/lesson/0f59d4f0-199b-
T'eneTnueckas cBsI3b 40f4-ae5f-
HEOPraHUYECKUX U 81026ff23780?backUrl=%2F04%2F11
OpFaHI/I‘IeCKI/IX BCIIICCTB
Ponb xumun B o0ecrieueHnn 5.05
DKOJIOTUYECKOM, Bu6mmorexa IIOK
SHepreTHYEeCKOH 1 MUIIEBOil https://lesson.edu.ru/lesson/f5999557-18c8-
6 4853-83a0-
€30TMaCHOCTH, PA3BUTHH S 2o
588bf830407a?backUrl=%2F04%2F11
31 MenuiuHebl. [Ipencrapienue 1
506 bu6moreka [IOK
00 ODIMX HAYHHbIX https://lesson.edu.ru/lesson/acd826cf-ba2d-
MPUHIIMITAX TPOMBIIUICHHOTO 49db-b216-
NOJTyeHHA BaKHEHIINX ef7c26a847282backUrl=%2F04%2F 11
BEILLECTB.
32 [IpomexxyTouHas aTTecTarus 1 12.05
q bu6mmoreka [JOK
€JIOBEK B MHUPE BEIIECTB U
33 MaTepHaion. XuMus i 1 https://lesson.edu.ru/lesson/acd826cf-ba2d-
. 19.05 49db-b216-
3OPOBRE HCIOBCKA. ef7c26a84728?backUrl=%2F04%2F 11
OBHIEE KOJIMYECTBO YACOB 33

11O MTPOT'PAMME
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YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 11 knace/ Pymsutuc I'.E., ®enpaman @.I'., Aknmoneproe oomectBo «M3nmatenberBo «IIpocBemenues

Xumus 10 xknace/ Pymsutuc I'.E., ®enpaman @.I'., Aknmonepnoe obmectso «M3aarensctBo «IIpocsemiennes

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

I'apa H.H.,I'abpycesa H..3agaunuk ¢ nomonaukom. 10-11 knaccer.-M.,"IIpocBemienue”

I'apa H.H.Ypoxu B 10 xmacce. Xumust. YaeOHoe nocodue it o0meo0pa3zoBaTeabHbIX opranusanmii.-M., " "TIpocsemienne"
Panmenkuit A.M. Xumus. Junaktudeckuii marepuan. 10-11 kimaccer.IlocoOue mis yaureneit 001meo0pa3oBaTeIbHBIX OpraHU3aIHi. -
M.,"IIpoceemienne"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nmoreka [IOK












