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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepaabHOW 00pa30BaTeNbHONW MPOTpaMMbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmuu mpenogaBaHus y4eOHOTO TpeaMeTa
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuoa no 2025 roma» (Pacnopspkenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEeMJIEMOW dYacThio MX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, TPHUCYIIUX TIEJIOCTHONH CHCTEME XHMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJIBI, (POPMUPOBAHHMS MHPOBO33PEHUS U OOIIEH KyIbTYpHI
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHHe 0O0YyYarOLIMXCSl HA YPOBHE CPEAHEro
obmrero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMera «XUMUs», COJEpPKaHHUEe M MOCTPOCHHE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HA4EHHUs B MO3HAHUM MPHUPOJIbI U B MaTEPHAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMupOBaHHE PALIMOHAIBHOIO HAYYHOT'O MBILUIEHUS, B CO3/IJaHUE L[E€JOCTHOTO IPEICTABICHMS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU PUMEHEHHUSL.

TecHo B3auMoOJeHCTBYS C JpYrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HalpaBiieHa Ha pelleHHe M0OaJbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
copepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIi YPOBEHb H3y4YCHUsI) OPHEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO0m1ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XUMUH (C BKIIOYECHUEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4eOHOTO Marepuajia U OOYCJIOBIIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPA3BUTHEM 3HAHHHA Ha
ONPEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOM XWMHH BEIIECTBA
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MIPEACTABJICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHYECKOW peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  kiaccoB 3ieMeHTamMu  COAEpKaHUSA, HMEIOLIIUMU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIIEN0BATENIbCKUX 3a4ad. B memomM coxepxkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPTaHMUYECKOTO M OPraHMYecKoro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTMYECKUX MPOoOseM, a Takxke mpobiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJAbl K ONPEAEIECHUIO COJEpKaHUs U TOCTPOEHHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM AESITENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypOBHE cCpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATeIbHOU
XapaKTePUCTUKHU LeJell M3y4eHHs IpelIMeTa HalpaBiICHUEM IEPBOCTENIEHHON 3HAYMMOCTH
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTPEJIENICHUIO LIEJIeH N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CorylacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IICIIIMUA HM3YYCHHUS TpEaMeTa «XUMHUs» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (opmupoBaHHWE CHCTEMBl XUMHUYECKMX 3HAHUH Kak BaXHEHIIEW COCTaBISIOMICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC TTOHSTHS,
(yHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEICTABICHUI O HAYYHBIX METOJAxX IMO3HAHHs BEIIECTB U
XHUMHYECKAX PEaKIUi, HEOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB H XUMHUYECKHUX SBJICHUH, IMEIOIIUX MECTO B MPUPOJIEC, B MPAKTUICCKON H
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CIOCOOOB JIEATENbHOCTH, CBSI3aHHBIX C HAONIOJIGHHEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3y4yeHus MpeaMera B
MporpaMMe Mo XMMUHM YyTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEeHHE MPAKTUUYECKOW KOMIIOHEHTE coJepkaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHUKAa O0O0IIe00pa30BaTeNIbHON  OpraHu3alui,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B pEalbHON >KU3HU JJISl PelIeHus
MPAKTUYECKUX 3aau.

B cBsa3u ¢ 3TUM mpu M3yd4eHHHM IpeaMeTa «XHUMHA» JIOMUHUpYIOLIEe 3HAUYCHUE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE JIs PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MPooOiieM,
MOKMCKA, aHalnW3a M 00paboTKM HHGPOpMAIMK, HEOOXOJUMBIX M NPUOOPETEHUs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTSIMH, UCIIOIB30BaTh COBPEMEHHBIE HH(POPMAIIHOHHBIE
TEXHOJIOTHH JJIs TIOWCKA U aHallM3a Y4eOHOW U Hay4YHO-TIOMYISIPHOU HHPOPMAIIMH XUMUIECKOTO
COJIepKAHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOII0IaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUU U ITPOBCACHUUN XUMHWYCCKOI'O SKCIICPUMCHTA,

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEHIGHWH TIIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IMpUPOAOIIOJIb30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IMIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEKHOTO OTHOLICHUS K TMPHPOJIE U CBOEMY
3J0POBbBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIB30BAHUS IMOJTYUYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyaluAX, CBA3aAHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueOHOM mmaHe cpemHero obmiero oopazoBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID».

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezgemio), B 11
kiacce — 34 vaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckre OCHOBBI OPraHUYeCKOH XUMHUH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemiecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHM4YecKruX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

YreBonopoisl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH psiA. MeTaH M 3TaH — MNpPOCTEHIINe
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPE/ICTaBUTENN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMmepusanun). [lomydeHnne cMHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruIpUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHUS), TOJIyYCHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBaAHMs), TOJyYeHHE W NpUMEHEHHe. TOoJIyoJ: cOoCTaB, CTPOCHHE,
(buznyecKkue U XMMHUYECKHE CBOMCTBA (PeaKIiy TajJoreHUPOBAHUSI U HUTPOBAHUS ), MOJIYYCHUE U
npuMeHeHne. TOKCMYHOCTh apeHoB. ['eHeTmyeckas CBs3b MEXKIY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHYECKUii), muposu3s. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3iaMu MmaacTMacc, KaydykoB U pe3uHsl, koyutekunu «Hep1b» u «Yromab», MoaenpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE MPAKTUYECKONH pabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.



Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTa pEaKUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiiue opraHiuecKue CoeIMHEHMS

[IpenenpHbIE OAHOATOMHBIE CHUPTHL. METaHON M STAHON: CTpOeHHE, (U3NYecKue u
XMUMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeTaJlJIaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHUE),
npuMeHeHue. BoaopoiHelie CBSA3M MEXIy MOJIEKyJaMHu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHBI€ CHOHPTHL. OTHICHTJIHMKOIb W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XMMHMUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIEIOYHBIMU METAJJIaMU, KAUECTBEHHAs peakus Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
STUJICHTJIUKOJIS.

@deHo: CTpOEHHE MOJIEKYJbl, (QU3NYeCKMe U XUMUYecKue cBoilcTBa. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M KeTOHbl. DopMmanbleruj, aueTaablerui: CTpoeHue, (Gu3NYecKue u
XMMHUYECKHE CBOWCTBA (pEaKkiUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIHH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHAsh KUCJIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIMeE s Kjlacca KUCIIOT, peaKIus
sTepuduKanmum), MoJiydeHHe U mnpuMeHeHue. CrTeapyHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumopeicTBue ¢ ruapokcuaom Mmeau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXKJACHHE B MPHPOJC,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHE KpaxMalla U IEJUTIOJIO3bI.
Ouznyeckue U XUMHUYECKHE CBOMCTBA Kpaxmaia (TUIpOJIu3, KaYeCTBEeHHAs PEaKIs C HOJO0M).

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IMPEBpALICHUI: IMPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHona okcugoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojelicTBue rimiepuHa c rugpokcuaoM meau(Il)), anpmerunoB (okucieHue
aMMHaYHBIM pacTBopoM okcuaa cepedpa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBUe
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHCIIOTBI.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIEeCTBAa WM MPOJYKTa PEAaKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJTYKTOB PEAKLIUH).

A3oTcozepKalue OPraHndecKie COeMHEHMUSI.

AMHMHOKHCIOTBl Kak aMm{QoTepHble oOpraHudyeckue coeauHeHus. dusnyeckue u
XMUMUYECKHE CBOWCTBA aMHHOKUCIOT (Ha mpumepe TIuniuHA). buonornyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJNKOB: THIPOJU3, JEHATypamus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BbicOKOMOJIEKYISIpHBIE COESMHEHUSI

OCHOBHbBIE TMOHSATHS XUMHUHU 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 E€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, TIEepUOJUYHOCTh, HAOMIOJEHUE, HW3MEpEHue,
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, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

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

11 KVIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBBI XUMUU

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUUecKue YpOBHH, MMOJYPOBHU. ATOMHbIC opOuTaiy, s-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHas KOH(UTypaus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuozaM. 3HaueHHe NEPUOIUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HENoJsipHas W TMOJIApHAasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



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

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

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

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

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

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuomnueckas cuctema xumuyeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEACHUE TMPaKTUUECKOW paboThl «BnusHue pa3nuyHbIX (AaKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBAsl OJISI BEIIECTBAY.

Heopranunueckas xumust

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ionoxenue metaimoB B llepuoanueckoi cucteMe XUMHUYECKUX 3J1eMEHTOB /1.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kauui, KalblHi, MarHui,
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
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoIelicTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHBL. [loHSATHE O HAyyHBIX METOJAX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO  TOJYYCHHS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUIECKHNE U MUHEPAJIbHBIC YI0OpEHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIIeH M HeOpraHUYeCKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaMoOaKTUBHOCTh, MOJIEKYJa, PHEPT€TUYECKUN ypOBEHb, BEIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOTIAaeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS NNPOI'PAMMBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 0opa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHero oouiero o0OpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHUYECKOTO
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH >)KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBHM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W NPaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHOM M IPAKTUUECKOW JEATeNbHOCTH OOyyaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpa’k1aHCKOTO BOCIIUTAHUS:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBOINOPAIKY;

NPEJCTAaBICHUS O COLMAIBbHBIX HOPMax W MpaBWJIaX MEXKJIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH IIPU CO3/IaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NaTpUOTUYECKOTO BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoOIleccy TBOpYECTBA B OOJACTH TEOPUHM M MPAKTUYECKOTO HMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;



UHTEpEca M I[I03HABATEJIbHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIu3e
MHGOpPMAIINHU O NIEPEIOBBIX JTOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM XHUMHUU;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OILIGHMBATh CHUTYallMH, CBS3aHHbIE C XWMUYECKUMHU SIBICHUSAMHU, U
MIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILIGHMBATh CBOE TOBEJCHWE M TOCTYNKM CBOMX TOBApPHUINEH C TO3HMIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCIICACTBUN ITUX MOCTYIKOB;

4) hopMUpOBaHUS KYJIBTYPHI 3J0POBBSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro U Oe3omacHoro oOpa3a >KH3HH, HEOOXOJWMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHUMaHUS [EHHOCTH TMpPaBUJ HWHAMBHUIYAIBHOTO M KOJUICKTHBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JTIOJICH;

OCO3HAHMS TOCIEACTBUI W HENPUSATHS BPEIHBIX NPHUBBIYCK (YIMOTPEOJICHHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) TpyZOBOTO BOCITUTAHUS:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B YyueOHO-HCCIIEI0BATEIbCKON JIeATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOH, TBOPUECKOH U IPYTrUX BUAAX JI€ATEIbHOCTH;

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

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Mpo(eccHil pa3MyHOro pojaa, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

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

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oynyuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

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

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHUS JEHCTBUM, MPHUHOCSIINX BpEI OKpYXalolled MpUpOAHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITEeNFHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOATH MICOJIOTHH XeMO(poOHH;

7) IEHHOCTU HAYYHOTO MMO3HAHMS:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHpE KaKk O €JUHCTBE IPUPOAbI M YEJIOBEKA, B NO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH: TIOHUMAaHHsS CYIIHOCTH METOJIOB IO3HAHMS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAayYHBIX ()aKTOB U MUMEIOIINXCS JAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MerTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS Yy4eOHOro npeaMmeTa «XUMHUS» Ha YpOBHE
cpeaHero o0Iero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC JI (DOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJOCTHOCTh HAYYHOW KapTHHBI MUPa
U crienr(uKy METOJI0B MO3HAHUS, UCIIOJIb3yeMbIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIICCTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, SIKCIICPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yd4eOHbIC  JICHCTBHSA (mo3HaBaTeNbHbIE, KOMMYHUKaTHBHbIC,
perynasTuBHbIE), oOecreunBaonme (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CIOCOOHOCTh  OOYYAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHWsI W YHUBEPCAJIbHbIC y4eOHBbIC JICUCTBUS B IO3HABATCIBHON U
COILIMAJILHOM ITPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBnaseHne yHUBEpPCAIbHBIMU Y4eOHBIMH MMO3HABATEILHBIMU JEHCTBUSAMMU:

1) 6a3oBbIC JIOTHYECKUE JCHCTBHUS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh W aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJIeNATh LEJN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTATHI ACATEIHHOCTHU C MOCTABICHHBIMU LIETSIMU;



WCIOJb30BaTh MPH OCBOCHHHM 3HAHWHA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPH3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIHNE MOHATUS JJIs1 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBJICHMIA;

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

yCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEXITY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHHSX, (DOPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IMPOIECCe MO3HAHMSA, UCIOJIb3yeMble B XUMUU CHMBOJHMYECKHE (3HAKOBHIC)
MO/IENH, TIPE0OPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHYECKOW pEakIMd — TPU pPEHICHHH YYeOHBIX
MO3HABATENBHBIX W MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BaHHBIE MOJETHHBIC TPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a30BBIC UCCTEAOBATEINHCKUE JCHCTBUSA:

BJIAJIETh OCHOBaMU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMHUECKUX PEaKIINH;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS W OCHOBHI
st GOPMUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BBICKAa3bIBAEMBIX CYXKICHHIA,

BIIAJIETh HABBIKAMH CAMOCTOSITEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYCHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ uapopmaruei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUJIOB U (OpPM NPEICTABICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

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

MPUOOpPETaTh OMBIT UCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ XUMHUYECKOI
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBnaneHne yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYK/JIaeMOW TeMbl B XOJI€ AUAIOTa W/WIN JUCKYCCUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEJIbHOM AEATEIBbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
HCCIIEIOBAaHUH IYTEM COIIACOBAHUS MO3ULIMN B X0Z€ 00CYX/IeHUsI U 0OMEHA MHEHUSIMH.

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JEUCTBUSMMU:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3a/a4d, KOHTPOJIMPOBATh M 1O Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTH HAa OCHOBE CaMOaHalIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpPA, POJM XHMHUHU B TMO3HAHWU SIBJICHUM NpHUpONbI, B (OPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (DYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHas), MOJb, MOJIApHAs Macca, MOJSPHBIH 00BEM, YIIEpOIHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYIIA, paguKan, H30Mepus, M30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUE COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COCIMHEHHUSI); TEOPUU U 3aKOHBI (TEOPHs CTPOCHUS OPraHU4YEeCKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKAllle B OCHOBE MOHHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
WX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHSI IPH OMKUCAHUM COCTaBa, CTPOCHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HCMIOIB30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEaKUUH, U3rOTABINBATh MOJEIN MOJIEKYJ OPraHMYECKHX BEUIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICIKHOCTh U3YYCHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeAeNEHHOMY KIACCY/TPYINe COCIMHEHHIA
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIME COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
MIPUBOJIUTh TPUBUATBHBIC HA3BAaHUS OTACITHHBIX OPraHUYECKHX BEIIECTB (ITUIJICH, MPOTIHIICH,
alleTWICH, STHJICHIJIHMKOJb, TIMLEPUH, (eHOJ, (QopManbAeru, areTaibIerui, MypaBbHUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACIATh BHJIBI XUMHYECKOW CBS3M B OPraHMYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

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

c(OpMHUPOBAHHOCTh YMEHMHM XapaKTepHU30BaThb COCTaB, CTpOEHHE, (UINYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, INIMLEPUH, (PEHOJI, alleTalbAerul, MypaBbiUHasl U yKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHMX XHMHUYCCKUX pEakiuid ¢
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpMHUPOBAHHOCTh YMEHHUSl XapaKTepu30BaTb HCTOUYHUKH YIJIEBOJOPOJHOIO CHIPhS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH TMPOBOJWTH BBIYUCICHUS [0 XHMHUYCCKUM ypPaBHCHHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHH MO W3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XWMHUU MpPH M3YYCHUH BEUIECTB U XUMHUYECKUX SBJICHUMN
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUI COOJIOATh MpaBUJIa MOJIb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIIECTB MPU HArpEeBAaHUU, MOJTYUYCHHE STUJICHA M U3YYEHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHnu ¢ BellecTBaMHU M J1a00opaTOpHBIM O00OpPYIOBAaHUEM, MPEICTABIATH PE3YIbTAThHI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATh XHUMHUYECKYI0 HH(OPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popMaIiu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpPYKaIOIlleH MPUPOJHOMN Cpeabl, 0CO3HABaTh ONACHOCTb BO3ACHCTBMS HA JKHUBBIE OPraHU3MBbI
OTpe/IeNIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
puMepax CrocoObl YMEHBIICHHSI U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHHU3M
YEJI0BEKA;



JUIsl OOYy4YaloIIMXCsl ¢ OrpPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMEHHUE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucTeMy 06o3Hauenuit JI. bpaitns ans 3anmucu xumudeckux Gopmyi.

11 KJIIACC

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

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XHMHUYECKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHATBHOM T'PAMOTHOCTH, HEOOXOIUMOU st
pelieHus: TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIMBl XUMHYECKHUX  PEAKIHi, pacTBOp, OJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAST NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON AWccolmanuu, nepuoauueckuii 3axkoH J[. M. MenzaeneeBa, 3akoH
COXpAaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAHECHMS M MPEBPAIICHUS SHEPrUHM MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIeKAIlMe B OCHOBE TMOHWUMAHUS MPUUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U O€30MacHOM HMCIOJIb30BaHUHU
BOKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOH JACSITCIBHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHBIC NMPU3HAKU TOHATHH, YCTaHABIUBATH
HUX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHUU HEOPTaHUYECKHX
BEIIECTB U UX MPEBPAILLICHUN;

c(hOpMUPOBAHHOCTh YMEHHMH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB M YpPaBHCHUH XUMHYECKHUX pEaKIMi, CHUCTEMAaTHYCCKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblii ras,
VIJIEKHUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHHUI OMpEeNsiTh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHASI) B COCIUHECHMAX, THI KPUCTAJUIMYECKOW PEIMIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYISpHAs, MOHHAs, METAIJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoenHEeHUH (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETaJLIbl, OKCUJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

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



c(OPMHPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHUMHUYECKUX JJIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IMOITBEPKAATh CYIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HaKaM (YMCIy U COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT A0 KOHIIA;

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

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

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PABHOBECUS 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
IpeJCcTaBIeHUH 00 OOIIMX HAYYHBIX NPUHLIMIIAX U IKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA Tra3oB M0 W3BECTHOMY KOJMYECTBY BEILECTBA, 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 COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKe MpaBHiia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NEepOKCHJAa BOJAOPOJA B MPHUCYTCTBUM KaTajlu3aropa, OIpelesieHHE Cpebl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHaT- U XJIOPHUJ-aHUOHBI, HA KaTUOH aMMOHMS, pEIIeHHE HKCIEPUMEHTAIbHbBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GOpMyJIMPOBATEH BHIBOIbI HA OCHOBE ATUX PE3YyJIbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTUX);

chOpPMHUPOBAHHOCTh YMEHHI COONOJATh MpaBWJIa HKOJOTHYECKH II€JIecO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOH JEATEIHPHOCTH B ILEISAX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKaroIlel MPUPOJIHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTraHH3MBI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbic mokasatens [1IK, mosicHsITh Ha mpumepax crocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOUIMXCS: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
1.1 CTPOCHHUSI OPTaHNYECKUX COCTMHEHUH A. 3 0 0
https://myschool.edu.ru/
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 I1 — 2 0 0
peneNbHbIE YTIEBOIOPOAbl — AJIKAHBI httos://myschool.edu.ru/
HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, bubnuoreka [IOK
2.2 6 0 1
aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 A 2 0 0
POMATHHCCRHE YTICBOAOPOAH https://myschool.edu.ru/
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 0 bubnunoreka [JOK
' HX mepepadboTKa https://myschool.edu.ru/
2.5 0 0 0 0
Utoro no pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opraHnuyeckue CoeIuHEHHUs
bu6mmoreka [JOK
3.1 C ) 3 0 0
THPTRL. FoeH0 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3. Anpaerunpl. KapOoHOBBIE KHCTOTHI. 7 bubmuorexa [IOK
' CnosxHbIe 3(UpBI https://myschool.edu.ru/
bubmmoreka [{OK
33 YTIeBOE 3 https://myschool.edu.ru/
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus
4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 3 brbmmorexa HOK
https://myschool.edu.ru/
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKy IsIpHbIE COeIMHEHUS
bu6mmoreka [IOK
51 I1 .K .B 2
HACTMACCHL. DAYyl DON0KHa https://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune atomoB. Ilepuoanueckuii 3aKoH
P pHOA bubmmoreka [{OK
1.1 u Ilepuorueckasi cucTeMa XUMUYECKUX 3 0 0
https://myschool.edu.ru/
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0 bubmuotexa [JOK
' BEIIECTB https://myschool.edu.ru/
bu6moreka [IOK
1.3 X 6 1 1
HMITHECKHE peariin https://myschool.edu.ru/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meramist 6 0 1 bubmmorexa [IOK
https://myschool.edu.ru/
2.2 Hemeramner 9 1 1 bubmorexa LOK
https://myschool.edu.ru/
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX bu6mmoreka [JOK
2.3 2 0 0
BEILECTB https://myschool.edu.ru/
Utoro no pazneny 17
Pasznen 3. Xumusd H :KM3HL
3.1 XUMHA U )KU3HD 4 0 0 bubmorexa [IOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
INOYPOYHOE IIVIAHUPOBAHUE
10 KIIACC
KosnuuyectBo yacos DJIEKTPOH
HbIE
Ne Hara ¢ poBbI
n/ Tema ypoxka U3yyeH | e
yp Beer K.p. Ip.p. y BocnurareabHasi nporpamma
n 0 us oOpa3oBa
TeJbHbIE
pecypchbl
. bubnuore
IIpeamer oprannyeckoit xa L[IOK DopMUpPOBAHUE OCO3HAHUS HAITMOHAJIBHOM,
XUMuH, €€ 1 0 0 _ STHHYCCKOU MIPUHA/IEIKHOCTH, TPUBEPIKEHHOCTH K
https://mys ~
BO3HMKHOBCHHC, chool.edu.r POJHOM KYJIBTYpE, JIFOOOBH K CBOEMY HAPOY
pa3BUTHE U 3HAYCHHE u/
Teopus crpoenus Bubnuore dopMUpOBaHHE OCO3HAHHOM TOTOBHOCTU K
OpraHUYECKUX ka IJOK MOJIy4eHUs! MPOPeCcCUOHATBHOTO 00pa3oBaHus, K
coequueHu A. M. 1 0 0 https://mys HENPEepPHIBHOMY 00pa30BaHUIO B TEYCHHE YKU3HU
byrneposa, eé chool.edu.r KaK YCJIOBHIO YCHEIIHOW Mpo(hecCHOHATbHOU U
OCHOBHBIE TOJIOKECHUS u/ 0OIIIeCTBEHHO! JEeSITENbHOCTH
I bubnunore
PCACTABIICHHUC O xa LIOK PopMHUPOBaHKUE OCO3HAHUS IPUYACTHOCTH K
KIaccupuKauu HCKO
. raHH(EeCKHX eneer 1 0 0 httos://mvs MHOFOHaHHOHaHLH(?’My Hapoxy Poccuiickoit
p . chool.edu.r ®enepauun, Poccuiickomy OTeyecTBy .

Homenknarypa

u/
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(cucremaruyeckas) u
TPUBHUAJIBHBIC HA3BAHUA
OpraHu4eCKuX BCUICCTB

bubnunore
AJKaHBI: COCTaB U ka ITOK DOpMHUPOBAHHUE IKOJIOTMYECKOW KYJIBTYPBl Ha
CTpOEHHUE, https://mys OCHOBE IIOHMMaHHUS  BIMSIHHMS  COLIMAJIbHO-
TOMOJIOTUYECKUH P chool.edu.r SKOHOMHUYECKHX MPOLIECCOB HA TPUPOLY

u/

®opMUpOBaHNE OCO3ZHAHHOTO MPOSIBICHUS

bubnuore JESITENIbHOTO LIEHHOCTHOTO OTHOIIEHUSI K
OTHUIIEH ¥ TPOIIMIIEH — ka [[OK HUCTOPUYECKOMY U KYJIIBTYPHOMY HACIIEUIO CBOETO
npocTeiimme https://mys | w npyrux Hapomos Poccun, Tpagumusm,
NPEACTAaBUTEIN AJIKCHOB chool.edu.r npasaHuKaM, IaMATHUKAaM HapoJ0B,

u/ IIPOKHUBAIOLIUX B pOAHOU cTpaHe — Poccum.
[IpakTrueckas padota
Ne 1. «ITomyaerme DopMUpPOBaHUE AEATEILHOTO HENPUATHS
STHICHA B H3YUCHHE €ro JNEUCTBUH, IPUHOCALINX BPEX IPUPOE.
CBOMCTB»
Ankaauensl. byraguen- bubnmore
1,3 u MmeTunOyTagueH- ka [JOK
1,3. Ilonyuyenue https://mys
CUHTETUYECKOTO chool.edu.r
Kay4yKa U PEe3UHbI u/
AJIKHHBI: COCTaB U EuGmiore ®opMUpPOBaHNE OCO3HAHHOTO MPOSIBICHUS
0COOCHHOCTH CTPOCHHMS, xa [TOK YBOKEHHE K COOTEYECTBEHHUKAM, IIPOKUBAIOILIAM
TOMOJIOTUYECKHUM PSII. https://mvs 3a pyOexoM, OIIePKUBAIOIIUI HX TIpaBa, 3alIuTy
ALICTI/IJIVGH — chooledur | VX MHTEPECOB B COXPAHCHUH POCCUHCKOH
MIPOCTENIIINN u/ KYJIbTYPHON UAEHTUYHOCTH

npeaACTaBUTCIIb
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AJIKWHOB

®opMUpOBaHUE OCO3ZHAHHOM MPUBEPKEHHOCTU

bubnuote
BLIHCIICHIS 10 xa [{OK TPAIUIIMOHHBIM JyXOBHO-HPABCTBCHHBIM
9 ypABHEHHIO httos://mvs LIEHHOCTSM, KyJIbTYpe Hapo10B Poccuu ¢ yuérom
ntps.//mys
XUMHHECKOH PeaKiiu chool.edu.r MHPOBO33PEHYECKOTO, HAITMOHAIILHOTO,
u/ KOH()ECCHOHAIILHOTO CaMOOTIPEICTICHHUS.
bubnmore dopMUpOBaHNE HABBIKOB KPUTUYECKOTO
ApeHbl: 6eH30I1 1 ka [JOK MBIIIIJICHHS, OTIPEICIICHUS JOCTOBEPHOUN HAyIHOM
10 TONIYOI1. TOKCHYHOCT https://mys UHPOPMAIIUY ¥ KPUTHKH aHTHHAYYHBIX
apeHoOB chool.edu.r TIpe/CTABIICHHIT
u/
Brbimiore dopMupoBaHUE 0CO3HAHHOW MPUBEPIKEHHOCTH
a LIOK TPAIUITMOHHBIM JTyXOBHO-HPABCTBEHHBIM
K
AJIKEHBI: COCTaB U LEHHOCTSIM, KYJIBTYPE HApOI0B Poccuu ¢ yuértom
11 y https://mys » KYJIBTYPC Hap yi
CTPOCHHE, CBOUCTBA chool.edu.r MHPOBO33PEHUECKOTO, HAIIMOHAIBHOTO,
u/ KOH(eCCHOHAILHOTO CaMOOTIpEAETICHUS.
bubnuore
I'enetnyeckas cBs3b .
ka IJOK Pa3BuBaTh ONBIT SKOJOTMYECKH HAIPABJICHHOM,
yTJI€BOIOPOIOB, . .
12 https://mys MIPUPOIOOXPAHHOM, pecypcocbeperaromiei
MPUHAIISKALTUX K
chool.edu.r NEeATEIbHOCTHA
Pa3IMYHBIM KJ1accaM u/
TIpUPOHbIE HCTOUHUKH dopMupoOBaHUE OPUEHTAIIMH HA CO3/IaHUE
YIJIEBOLOPOIOB: Bubimiore YCTOMYHMBOM CEMbH Ha OCHOBE POCCUMCKUX
TPHPOTHBII Ta3 i xa [IOK TPaJIULIMOHHBIX CEMEUHBIX [IEHHOCTE!; TOHUMAaHUs
13 HomyTHBIE HedTAHbIE https://mvs Opaka Kak cor03a MY>KUMHBI 1 KEHIIIUHBI 715
rasr, HeTh H chool.edu.r CO3JIaHMsI CEMbU, POXKICHUS U BOCIIUTAHUS B CEMbE
2 AL AATAVLU UL N
MPOIYKTH €& ul NETEeii; HeMPUTHS HACUITUS B CEMbE, YX0/1a OT

nepepaboTKH

pOHHTeHBCKOﬁ OTBCTCTBCHHOCTH.
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[IpuponHbIe HCTOYHUKHU

DOpMUPOBAHUE YBAKEHUS K KU3HU U
JOCTOMHCTBY Ka)KJIOTO 4YeJioBeKa, CB00O 1€

yIJI€BOI0POJIOB: bubnunore MHPOBO33PEHYECKOTO BEIOOpA H
IPUPOHBIH a3 u xa [IOK CaMOOIPEICIICHUSI, K IPEJICTABUTEIISIM Pa3INIHBIX

14 NOIYTHBIC HEQTAHbIC https://mys | sTHMueckmx rpymnm, penuruii Haponos Poccun, ux
rasel, HeTb 1 chool.edu.r HallMOHAJIbHOMY JJOCTOMHCTBY U PEJIUTUO3HBIM
TIPOJTYKTBI €€ u/ YyBCTBAM C YYETOM COOIIOICHHS
nepepadoTKH KOHCTUTYILIMOHHBIX ITpaB U CBOOO]] BCEX IpaxaaH

DopMHUPOBAHUE TTOHSATHUS O TIEHHOCTSIX
MEXPEUTHO3HOTO, MEKHAIMOHATHHOTO COTJIACHS
Konrponenas pabora mrojiel, Hapo1oB B Poccuu, criocoOHBIN BECTH
15 o pasacity JIAAJIOT C JIFOJbMH Pa3HbIX HAIIMOHAIBHOCTEN,
«YTIE€BOIOPOIBD) PETUTHO3HOM MPUHAJICKHOCTH, HAXOIUTh 00IITHe
LEJH U COTPYIHUYATH JJIs UX JOCTHUXKEHUS.
OpueHTanus Ha CO3JjaHue YCTOMYMBOW CEMbU HA
. ka [JOK ’

16 OAHOATOMHBIC CIIMPTBIL. httos://mvs MY>KYUHBI U KEHILIUHBI I CO31aHUSA CEMbH,
METAaHOJI ¥ 5TaHOJI. chool.edu.r POXKJICHHS M BOCIIUTAHUS B CEMbE JCTEH;
Bonoponmas csi3b u/ | HCIDHSTHS HACHIHS B CEMBE, yXOIa OT

- POJIUTENBCKOW OTBETCTBEHHOCTH. HUE
DopMupoOBaHUE MPEJICTABICHUS O LIEHHOCTH U
MHOFOATOMHBIE bubmore 3HAUEHUU B OTEYECTBEHHON U MUPOBOU KYIbType

. CITHPTHI: ka [JOK A3BIKOB U JIUTEPATYpbI Hapo10B Poccun,
i — h_:c%ﬁ JEMOHCTPUPYIOLIUN YCTOWUUBBIA HHTEPEC K
rITHIepHH 5/— YTEHUIO KaK CPE/ICTBY MO3HAHUS OTEUECTBEHHOU U

MHUPOBOH 1YXOBHOU KYJIBbTYpPBI



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Bubnuore

Meran u oTan — ka [{OK dopmunpoBaHMe aeATeIbHOro HenpuATUA
18 IpocTeHime https://mys | peicTBuit, NPUHOCALLMX Bpes NpUpoAe.
MPEJICTABUTENMN aJTKAHOB chool.edu.r
u/
Denost: cTpocHne bubnuote dopMHUpOBaHNE IOHUMAHUS [ICHHOCTH
L MOJICKYIIBL, (H3HUCCKHE xa [IOK OTEYECTBEHHOT'O ¥ MHPOBOTO UCKYCCTBA,
U XHMITICCKIE https://mys POCCHIICKOTO 1 MUPOBOTO XYJI0KECTBEHHOTO
CBOWCTBA, IPUMEHEHNE W HacmemA
EH6IHOTe ®dopMHUpOBaHKUE BOCTIPUUMUYUBOCTH K Pa3HBIM
AJTb eI xa [OK BI/IJIaMuI/ICKYCCTBa, MMOHUMAaHNE AYMOITMOHAILHOTO
20 (bopMansern httos://mvs BO3JICUCTBUS I/ICKE’CCTB&, ero UBJ'II/ISIHI/ISI Ha
aneTanbIerul. ALETOH chool.edu.r | MOBCACHNC JIFOACH, yMCIOIINHI KPUTHICCKH
u/ OLICHUBATH 3TO BIIMSIHUE.
EHGIHOTe PopMHUpPOBaHKUE BOCIIPUUMUYUBOCTD K Pa3HBIM
OnHoOCHOBHBIE xa IJOK BUJIaM WCKYCCTBa, IOHMMAaHHUE SMOLIMOHAIIBHOTO
21 OpeAcIbHBIC httos://mys BO3JICHCTBUS UCKYCCTBA, €0 BIUSHUS Ha
KapOOHOBBIE KUCIIOTHI: chool.edu.r MOBE/ICHUE JIIOJICH, YMEIOIINN KPUTHYECKU
MypaBbUHAA U YKCYCHas u/ | OLEHHBATH 3TO BIMSHKE.
DopMHUpPOBaHUE TIOHUMAHUS XYJ0KECTBEHHOMN
HpakTideckas paboTa KYJIBTYpPBI KaK CPEICTBA KOMMYHUKALMU U
29 Ne 2. «CpoiicTBa ) CaMOBBIPaKCHHS B COBPEMEHHOM OOIIIECTBE,
pacTBOpa yKCyCHOHN 3HAYEHUsI HPABCTBEHHBIX HOPM, IICHHOCTEH,
KHCIIOTBI» TpaJULi B UCKYCCTBE.
CreapuHoBas u bubnunore
DopMUpOBaHUE CIOCOOHOCTH K TBOPUYECKOMY
23 OJICMHOBASI KUCJIOTHI, ka [{JOK
CO3UJIaTEIbHOMY COIIMAIIBHO 3HAUUMOMY TPYAY
KaK IPEICTaBUTENHN https://mys
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BBICIIUX KapOOHOBBIX

chool.edu.r
u/

KHCJIOT
bubnuore
Mp11a Kak coan
ka [IOK
BBICIIHX KapOOHOBBIX dopmMupoBaHUe CO3HATEIIHLHOTO 51
24 https://mys
KHCJIOT, X MOIOILIEE 000CHOBAHHOTO HETIPUSATHS BPESIHBIX IPUBBIYCK.
. chool.edu.r
IEeHCTBHE
u/
CrnoxHbie 3(pUpBI Kak Bubmiore
MIPOU3BOTHBIC ka IJOK
25 KapOOHOBBIX KUCJIOT. https://mys
I'maponus crnokHbIX chool.edu.r
a¢upoB u/
bubnuore
Kupsr: runponns, .
ka IJOK ®dopmupoBaHUe COOTIOCHUS TPABWII JTUYHON H
NPUMEHEHNE .
26 p ’ https://mys | OOIIECTBEHHOM O€30MacHOCTH, B TOM YHUCJE
OunosiornyecKasi pojb .
chool.edu.r | 6e3omacHOTO MOBEACHUS B MH(DOPMAIITMOHHON Cpejie.
YKHUPOB
u/
VrneBoasl: cocTas,
bubnuore
Kiaccudukanus.
N ka [JOK
97 Baxxneimme httos-ff
ttps://mys
MIPEACTaBUTEIH:
chool.edu.r
TIII0K03a, PPyKTO3a, u/
caxaposa B
bubnunore dopmupoBaHHE HaBBIKOB KPUTHYECKOTO
Kpaxman u nemtonosa ka [JOK MBIIIJICHHSI, OTPEAETICHUS TOCTOBEPHOU HAy4YHOM
28 KaK MPUPOJIHBIC https://mys | wundopmaumu M KPUTHKA  AHTHUHAYYHBIX
MOJIMMEPBI chool.edu.r MpeICTaBICHUMA
u/
29 KonTtponsHas padorta

10 pazaeny
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«Kucnopoacoaepxamu
€ OpraHu4ecKue

COETMHEHU S
bubnuore
K K
AMWHBI; METWJIAMHUH U allo
30 https://mys
AHWINH
chool.edu.r
u/
dopMHUpOBaHUE MPECTABICHUS O COBPEMEHHOM
AMUHOKHUCIIOTEI KaK 5 o
BuGnmore |Hay4dHON KapTHHE MHPA, JOCTHIKEHUSIX HAYKH U
am(poTepHbIC i P ba, }:K
ka [LJOK TEXHHUKH, apTYMEHTHPOBAHO BBIPKAIOIIUH
OpraHUYeCKHe .
31 https://mys |HTOHUMaHWE 3HAYECHUS HAYKH B )KU3HU POCCUICKOTO
COEMHEHNS, X
chool.edu.r |oOmecTBa, 00ecIIeUeHUH ero 0€30MacHOCTH,
OMOJIOTHYECKOE
u/ T'YMaHUTapPHOM, COITUATHLHO-9KOHOMUYECKOM
3gayeHue. Ilentuant
pazButuu Poccun.
bubnuore
benku xak mpupoiHbIe ka IJOK
32 BBICOKOMOJICKYJISIPHBIE https://mys
COEIUHEHUS chool.edu.r
u/
Bubmiore dopMHUpOBaHHE CIIOCOOHOCTH OIICHUBATH CBOE
OCHOBHBIE TTIOHATHUS
ka IJOK MOBE/ICHUE U MOCTYIKU, TOBEACHHUE U TIOCTYIIKH
XUMHAHU . N
33 https://mys JIPYTUX JXOJAEH C MO3ULUHN TPAAULMOHHBIX
BBICOKOMOJIEKYJISIPHBIX . .
. chool.edu.r POCCUICKHX JYyXOBHO-HPABCTBEHHBIX IIEHHOCTEH U
COEIUHEHUI P N
u/ HOPM C OCO3HAHUEM IMOCIEICTBUI MOCTYIKOB,
bubnuotr
OCHOBHBIE METOIBI Ganore
ka [JOK
CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX https://mys
. chool.edu.r
COCIUHEHHUH.

u/
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IInacTMaccsl, kaydykH,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KVIACC

KoanuectBo DJIeKTPOH
4acoB HbIe
Ne JlaTa
uu@poBbI
n/ Tema ypoka B - HU3yYeH JonosnurtenbHas nHpopManus
: e
I ce | Kp. P us
P o0pa3oBa
TeJbHbIE
pecypchl
bubnuore PopMHUpPOBaHNE OCO3HAHUS HALIMOHAIBHOM,
N ka [JOK I
XUMHUYECKUH AIEMEHT. ATOM. 1 0 0 H H// STHIUICCKOM MPUHAICHKHOCTH,
ttps://mys i
DneKTpoHHas KOHQUTypalus aTOMOB TPUBCPKCHHOCTH K POSHOM KyIBTYPC,
chool.edu.r |  m06oBb K cBOEMY HapoIy
u/
. ®opMUPOBAHHE OCO3HAHHOW TOTOBHOCTH
[Tepuonnyueckuii 3aKOH U Bubmmote
K MOJTY4ECHHS npodeccuoHanIbHOro
[Iepnoanueckas cucteMa XUMUYECKUX ka IIOK
o0Opa3oBaHus, K HETIPEPBIBHOMY
snemenToB JI. . MenpeneeBa, ux 1 0 0 https://mys
. . 00pa30BaHUI0O B TEUEHUE HKU3HU Kak
CBSI3b C COBPEMEHHOM Teopue chool.edu.r . .
- YCIOBUIO YCHEIIHON MpodeccnoHalbHOM
CTPOEHHMS aTOMOB u/ .
1 OOIIECTBEHHOH JeATEIbHOCTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB BuG
nonuore
XUMUYCCKIX SIEMEHTOB 1 HX o ®opMHUpOBaHNE OCO3HAHUS IPUYACTHOCTHU
. Ka
COCJIMHEHUH I10 TPYIIIaM U MePHOIaM. 1 0 0 A H// K MHOT'OHAIIMOHAJIbHOMY Hapoay
ttps://mys HCKOT i
3HauyeHHE MEPUOJNUECKOTO 3aKOHA U Poccutickon denepannm, Poccutickomy
chool.edu.r | Qregecray
CUCTEMbI XUMHYECKHUX IIEMEHTOB u/ :
J.W. MenneneeBa B pa3sBUTUU HAYKU o
Crpoenue BemecTBa. XUMHUUYECKast bubnuore dopMupoBaHue AKOJIOTUYECKOMN
CBSI3b, €€ BU/Ibl; MEXaHU3MBI 1 0 0 ka [JOK KYJIbTYpbl HA OCHOBE TIOHUMAHMUSI BIUSHUS
00pa30BaHuUs KOBAJICHTHON CBS3U. https://mys COLMATIbHO-DKOHOMHUYECKUX  IIPOLIECCOB
Bonopoanas cBs3b chool.edu.r Ha IIPUPOLY
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dopMHUpOBaHKE OCO3HAHHOTO MPOSBICHUS
JIEITEILHOTO IIEHHOCTHOTO OTHOIICHHS K

BanentHOCTSD. bubnuore
DneKTpooTpULaTeIbHOCTh. CTereHb ka IJOK MCTOPHICCKOMY 1 KyJIBTYPHOMY HACTICINIO
oKuCIeHus. Bemectsa https://mvs CBOETO U Ipyrux Hapoaos Poccun,
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO chool.edu.r TpaZnInsM, Ipa3AHAKAM, HaMHTHI:IKaM
cTpoeHus u/ HapOJI0B, MTPOXKUBAIOIINX B POJHON CTpaHe
— Poccun.
bubnuore
IToHsATHE O ANCIIEPCHBIX CUCTEMAX. ka [JOK dopmupoBaHHe AEATEILHOIO HENPHATUS
HcTtrHHBIE U KOJUIOMIHBIE PACTBOPBI. https://mys JeHCTBUI, IPUHOCALIMX BPEJL IIPUPOIE.
MaccoBas 10715 BElIecTBa B pacTBOpE chool.edu.r
u/
dopMupoBaHUE CITOCOOHOCTH OIICHUBATH
KtaccubuKamus u HOMEHKIATYPa bubnuore CBOE MOBEJICHNE U MOCTYIKH, TOBEJICHUE U
HEOPraHWYECKUX COCTMHEHUM. ka LIOK MOCTYNKH APYIUX JIHOAEH € NO3HLMH
I'eneTnueckas CBsA3b HEOPraHUYECKUX m TpauIIMOHHBIX POCCHHCKUHX IYXOBHO-
BEIIECTB, PA3IHYHBIX KIIACCOB u/— HPaBCTBEHHBIX ueHHOCTeI:I Y HOPM C
= O0CO3HAHUEM IOCIEICTBUM MOCTYIKOB,
DopMUPOBAHHUE OCO3HAHHOTO MPOSABICHUS
bubnuore YBaXE€HUE K COOTEYECTBEHHUKAM,
Ckopoctb peakiuu. OOpaTuMele ka [JOK MPOKHMBAIOLIMM 32 PybesoM,
peaiu. XUMHUeCKOe PABHOBECHE https://mys MOJ/ICPKUBAIOIINN UX TPABA, 3aLIUTY UX
chool.edu.r MHTEPECOB B COXPAHEHUU POCCUUCKOMN
u/ KYJIbTYpPHON UAEHTUYHOCTH
[IpakTuueckas paborta Ne 1. «Bnusaue bubnmore PopMUPOBAHHUE OCO3HAHHOU
pa3nu4HbIX ()aKTOPOB HA CKOPOCTh ka [JOK MIPUBEPKEHHOCTH TPATUIUOHHBIM
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XUMHUYECKON PEAKIIUN»

https://mys

AYXOBHO-HPABCTBCHHBIM LHCHHOCTAM,

chool.edu.r | kynprype mapomos Poccuu ¢ yuérom
u/ MHUPOBO33PEHYECKOTO, HAITHOHAIBHOTO,
KOH(ECCHOHATLHOTO CAMOOIIPEICIICHHS.
DNEKTPOIMTHYCCKAs TUCCOHALIHSL. bubmuore @opMHUpPOBaHNE HABBIKOB KPUTHYECKOTO
[TonsiTe O BOZOPOTHOM IOKA3aTeINe ka [JOK MBIIIIJICHHS], OTIPEICIICHUS JJOCTOBEPHOI
10 (pH) pactBOpa. Peakuun HOHHOTO https://mys | may4HO#t MHQOPMALMH U KDUTHKH
oOMeHa. ['uaposin3 opraHu4ecKkux u chool.edu.r | aprpnayuneIX npeacTaBiIeHMit
HEOPTraHUYECKHUX BELIECTB u/
DopMHUPOBAHHE OCO3HAHHOU
bubmuore MIPUBEPIKEHHOCTH TPATUITHOHHBIM
OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC ka [{OK JYXOBHO-HPABCTBEHHBIM LICHHOCTSM,
11 peakuuu. [lonarue o0 anekTponuze https:/mys | kynbType HaposoB Poccu ¢ yaéTom
pacIuIaBoB U pacTBOPOB COJCH chool.edu.r MHPOBO33PEHUECKOTO, HAIIMOHAIBHOTO,
ul KOH(eCcCHOHAILHOTO CaMOOTIpeETICHUS.
Pa3BuBath OTIBIT 9KOJIOTMYECKU
KountponsHas pabota no paszaeny . .
12 HAIPaBIIEHHOM, IPUPOIO0XPAHHOM,
«Teopernyeckre OCHOBBI XUMUM» .
pecypcocOeperaronieii 1esiTeIbHOCTH
dopMupoBaHUE OPUEHTALIMN Ha CO3/IaHUE
MeTaJLIbl, HX TOJOKEHHE B YCTOMYMBOM CEMbU Ha OCHOBE POCCHICKHUX
[leproauueckoii cuCTEMe XUMHUYECKUX Eubmiore TPajMITHOHHBIX CEMEHHBIX ICHHOCTEH;
13 snementos JI, M. Mereneesa u ka [JOK MOHUMaHUs Opaka KakK COr3a MYXYHHbBI U
0COOEHHOCTH CTPOCHHUS aTOMOB. m JKCHIIHUHBI [T CO3/TaHusA Cel\f.BH, pOXIECHUA
O6uwe busmdeckue croiicTsa u/— Y BOCIIUTaHUS B CEMbE JICTEH; Henpmmxv
METALIOB = HACHUJIUS B CEMbE, yX0/a OT POJIUTENBCKON
OTBETCTBEHHOCTH.
14 CrutaBbl METaJIIOB. bubnuore dopMupoBaHUE YBAKEHUS K KU3HU U
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DIEKTPOXUMHUYECKUN P ka [OK JOCTOUHCTBY Ka)I0TO YeJIOBEKa, CB0OO Ie
HaIIpSHKEHUH METaJUIOB https://mys MHUPOBO33PEHYECKOTO BEIOOPA U
chool.edu.r | camoonpenenenus, k npexcTaBUTETAM
u/ Pa3IUYHBIX STHUYECKUX TPYIII, PEITUTHIA
HapooB Poccnn, X HALIMOHAIBHOMY
JIOCTOMHCTBY Y PEJIMTHUO3HBIM YYBCTBaM C
y4ETOM COOJIFOICHHS] KOHCTUTYIIMOHHBIX
MpaB ¥ CBOOO]I BCEX TpaxKIaH
dopMHUpOBaHUE TTOHATHUS O IICHHOCTAX
Knaccuoukanms XMMAIecKuX 516 MEKPEIUTHO3HOT0, MEKHALIMOHAIBHOTO
peakuuii B He?pFaHquCKOfI u K:Lf (I)/IIO:e coryiacus Jroien, HapoJ1oB B Poccuu,

15 OPraHUYECKO XUMUH. 3aKOH httos://mys CIIOCOOHBIN BECTH IHUAJIOT C JIOIbMU
COXPaHCHMA MaCChI BCIIICCTB, 3aKOH chool.edur | PasHBIX HALMOHATBHOCTEH, PEIUTHO3HOM
COXpPaHCHHUA M IPEBPAICHUA SHEPTUMN u/ MIPUHAJICKHOCTH, HAXOAUTH OOIIUE IISJIA U
Opu XUMHAYCCKHAX PEAKIHAX - COTPYIHHUYATH JJISI X TOCTHKECHUS.

OpueHTanys Ha CO3JJaHUE YCTOMYMBOM
CEMbH Ha OCHOBE POCCHMCKUX
XUMHAYECKHAE CBOMCTBA BAXKHEHUIITUX bubmmore TPa/IMIMOHHBIX CEMEHHBIX IIEHHOCTEH;

" METAILIOB (HATpHH, KATHiL, Ka/THIHii, ka [JOK HOHUMaHUs Opaka Kak COr03a MYKYMHBI U
MArHHH, ATIOMUHHI) 1 HX m JKEHIIAHBI 1)1 CO3IaHus Cel\jI.LI/I, POXKIIEHUS
R — u/— Y BOCIIMTAHMS B CEMbE JETEM; HerI/IHTI/I}Iv

= HACHJIHS B CEMbE, YX0/1a OT POJUTENbCKOMN
OTBETCTBEHHOCTH. HHE
bubnmore ®
OPMHUPOBAHHE MPEACTABICHUS O

17 XUMHYECKHE CBOMCTBA XpOMa, MEAU U Ka H_OK LIECHHOCTH M 3HAYCHUHU B OTCYSCTBCHHOM U

HUX COCAUHCHUM % MHUPOBOU KYJIbTYpPE A3BIKOB U JIUTEPATYPhI

u/

HapooB Poccun, 1eMOHCTPUPYIOLIUN
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YCTOMYMBBIM UHTEPEC K YTEHUIO KaK
CPEICTBY ITO3HAHUS OTEUYECTBEHHOU U
MHPOBOH 1YXOBHOU KYJIbTYpPBI

bubnuote
XUMIHeCKIe CBOHCTBA LIUHKA, Kelesa ka [JOK dopmnpoBaHue AeATENBHOIO HENPUATUA
o
18 1 FIX COE THHEHI https://mys | peiicTBuiA, NPUHOCALLMX BPeA, MPUPOAE.
chool.edu.r
u/
bubnuore dopMUpOBaHKE TOHUMAaHHS [IEHHOCTH
n
Hpakruyeckas padota Ne 2. "Pemenne ka [JOK OTEYECTBEHHOT'O ¥ MHPOBOTO UCKYCCTBA,
19 SKCINCPUMEHTAIBHBIX 3a4a4 I10 TEME https://mys POCCHICKOTO ¥ MHPOBOTO
n
«Metams» chool.edu.r | yynosxecrsenHoro Haciemus
u/
MHPOBAHUE BOCIPUMMYHUBOCTH K
®o OBaHHE BOC oc
HeMeTaluIbl. HX TONOKEHIC B bubnuore pa3HBIM BHIaM MCKYCCTBA, IIOHMMaHHE
2
TepHomuueckoil CHCTEME XHMHYECKHX ka [JOK SMOIMOHAJIBHOTO BO3ICHCTBUS HCKYCCTBA,
20 snementos J1, . MeHenecsa u https://mys ero BJIMSIHUS Ha TIOBEICHUE JTIOJICH,
0COGEHHOCTH CTPOCHHS ATOMOB chool.edu.r YMEIOIIUN KPUTHYECKH OLEHUBATH TO
u/ BIIASIHUE.
dopMUpOBaHHE BOCIIPUUMYHBOCTD K
®u3nUeCcKUe CBOMCTBA HEMETAIIOB. bubmnore PasHBIM BHJIaM MCKYCCTBA, TOHUMAHNC
ANLITOTPOIIHS HEMETAILIOB (Ha ka [{OK SMOIIMOHAIBHOTO BO3/ICHCTBHS HCKYCCTBA,
21 https://mys i
IpHMeEpe KHCIOpoa, cepEl, docdopa €ro BIMSHMS Ha [IOBEICHUE JIIOIEH,
u yrieposa) chool.edu.r YMEIOIIUN KPUTHYECKU OIEHUBATH TO
u/ BIIUSIHUE.
. bubnuore dopMUpOBaHHE TOHUMAHHSI
XHUMHUYECKHE CBOMCTBA AJIONEHOB, .
22 . ka [JOK XYIO’KECTBEHHOM KYJIbTYpPhI KaK CPE/ICTBA
Cephbl ¥ UX COCTUHEHUI
https://mys KOMMYHUKAIUA U CAMOBBIPAXKEHUS B



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

chool.edu.r
u/

COBPEMEHHOM OOIIIECTBE, 3HAYCHHUS
HPABCTBEHHBIX HOPM, [IEHHOCTEH,
TpaJvLHNiI B UCKYCCTBE.

. https://mys
XnMHYecKre CBOMCTBA a30Ta,
23 . chool.edu.r
dbocodpa 1 UX COCTUHCHHIA u/
. https://mysch ®opmupoBanue CO3HATEIBHOIO u
XHUMHUYECKUE CBOMCTBA yriepoa, Ledu.ru/
24 . ool.edu.ru/ 000CHOBaHHOTO HENIPUATUS BPEIHBIX
KPEMHUS U UX COCTUHCHUM
MIPUBBIYCK.
[IpuMeHeHne BaKHENIINX HEMETAIIIOB https://mysch
25 . ool.edu.ru/
1 UX COCTMHCHUHN
O060011eHre U crucTeMaTu3alus https://mysch ® 5
. OPMHUPOBAHHE  COOJIFOJICHUSI  TPABUII
3HaHUii 1o TeMe «HemeTanby. ool.edu.ru/ 5 .
JIMYHON U OOIIEeCTBEHHON O0€30IIacHOCTH, B
26 Brruucienus mo ypaBHEHUSIM
. TOM 4yucie 0e30MacHOro TMOBEIEHUs B
XMUMHYECKUX PEeaKnii U .
" nH(OPMALMOHHOM Cpee.
TEPMOXUMHYECKHUE PACUETHI
[IpakTueckas padota Ne 3. «Pemenne https://mysch
27 SKCIIEPHMMEHTAILHBIX 337124 [0 TEME ool.edu.ru/
"Hemertannsl"»
https://mysch | dopmupoBaHHE HaBBIKOB KPUTHYECKOTO
KOHTpOJIbHAS paboTa 1o TeMam ool.edu.ru/ MBIIIJICHUSI, OMNPEIEICHUs] JOCTOBEPHOM
28 5
«MeTamnbi» u «HemeTamnsi» HayqHOH — MHQOpMamM M KPUTHKH
AHTUHAYYHBIX MPEACTABICHUI
Heopranunueckue u opranndeckue https://mysch
29 kucnoTsl. Heopranuueckue u ool.edu.ru/

OpraHU4Y€CKUC OCHOBAaHUA



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

AmboTepHbIE HEOPraHUYECKHE U https://mysch
30 OPraHUYECKHE COEUHEHHS. ool.edu.ru/
I'eneTnueckas cBsi3b HEOPraHMYECKUX
Y OPTaHUYECKUX BEIIECTB
https://mysch | dopmupoBaHue peacTaBICHUS O
ool.edu.ru/ | cospemennoii HayuHOI KapTHHE MHpA,
Ponb xumuu B oOecnieueHIH JOCTH)KEHUSIX HAYKH M TEXHUKH,

31 JKOJIOTHYECKOH, JHEPreTUYECKON U apryMEHTHPOBAHO BBIPAXKAOLINN TOHUMAaHUE
MUIIEBOI 0€30MMacHOCTH, Pa3BUTHH 3HAYEHUS] HAYKH B )KU3HU POCCUHCKOTO
MEIHUIIAHBI oOmiecTBa, o0ecreyeHuH ero 0€30IacHOCTH,

T'yMaHUTAPHOM, COIIHATHHO-YKOHOMUYECKOM
pazButuu Poccun.
[IpencraBnenust 06 0OMIKMX HAYYHBIX https://mysch
32 HPHMHIUNAX TPOMBIIIEHHOTO ool.edu.ru/
MOJIy4EHUs] BaKHEHIIINX BEIIECTB
https://mysch | ®opMupoBaHue CIOCOOHOCTH K
YenoBek B MUpE BEMIECTB U

33 ool.edu.ru/ TBOPUYECKOMY CO3MIATENBHOMY COLMAILHO

MaTepuasoB
3HAYUMOMY TPYIy
https://mysch

34 XUMHS U 3J0pPOBbE YECIIOBEKA ool.edu.ru/

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIHHEYEHUE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OOmecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe ob6mectBo «M3narensctBo «lIpocBemenue»

» Xumus, 11 xmacc/ I'abpuensa O.C., OOmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO

«IPODAy; Akimonepnoe oo6mectBo «M3marensctBo «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA
O.C.T'abpuensn, I'.T".JIpicoBa «Xumus Meroandeckoe mocoore — 6a30BbIN YpOBEHb» - M.:
Hpoda 2022 ron.

2. O.C.I'abpuemns, U.I.OctpoymoB, «O0mias Xumus B TeCTax, 3afadax, ynmpaxkHeHusx. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 xracc: KontponsHbie
MIpOBepOUHbIe pabOThI K yueOHUKY». — M.: lIpoda, 2021 r.

4. O.C.I'abpuemnsn, ['.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HacronpHas kHura is
yuurtens». Yacte 1 — M.: [Ipoda, 2019 ron.

5. O.C.T'abpuensn, I'.I".JIpicoa, A.I'.Breaenckas «Xumus 11 xnacc: HactonbHast kHUTA 1151
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I".OcTtpoymoBa «3agauu 1o XMMHHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. leauncoBa «Xumus 11 kimacc noypounsie muiansl o yueonuky O.C.I"abpuernsna,
I".I".JIeicoBoi» - Bonrorpan» Yuurens 2018ro.

8. M.A.Ps60oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmace», M.: Dk3ameH,
2019r.

9.9. 0.C.I'abpuensu, U.I.octpoym0oB «XMMHUYECKHIA SKCIIEPUMEHT B mikose 11 kmacey; -

M.: Ipoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
1. O.C.T'abpuensn, I'.I'.JIpicoBa «Xumus Metoanueckoe nocodue — 6a3oBblil ypOBEHb) -
M.: [Ipoda 2022 rox.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01as XuMusl B TecTax, 3aja4ax, ynpaxHeHusx. 11

kiace» — M.: Ilpoda, 2023 rox.



3. O.C.I'abpuensu, I1.H.Bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponibHbIe 1
MIPOBEPOYHBIE PabOTHI K yaeOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuenss, I'.I".JIsicoBa, A.I'.BBenenckast «Xumus 11 xnace: HacronbHas kaura
s yautens». Yacts 1 — M.: Ipoda, 2019 rox.

5. 0.C.I'abpuensu, I'.I".JIpicoBa, A.I'.BBenenckas «Xumus 11 ximace: HacronpHas kHuTa
s yautens». Yacts 2 — M.: llpoda, 2022 ro.

6. O.C.I'abpuensH, [1.B.Pemeros, N.I'.OctpoymoBa «3agauu o XUMHUU B CIIOCOOBI UX
pemenus» - M.: «Ipoday, 2021ro.

7. B.I'. leancoBa «Xumus 11 kimacc noypounsie tiansl mo yueouunky O.C.["abpuensina,
I".T".JIsicoBoit» - Bonrorpam» Yuurens 2018ros.

8. M.A.Ps6oBa, YV.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 knacey, - M.: Dk3ameH,
2019r.

9. 9. O.C.T'abpuensn, N.I'.octpoymM0oB «XUMHUYECKHAN IKCTIEPUMEHT B mkoJte 11 kimacey; -

M.: Ipoda. —2019 ron. _
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