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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHON MPOTpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX TOJIOKEHUI «CTpaTernu pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUYeHHsI, BOCIIUTAHUS W PA3BUTHS OOYJAIOIIUXCS CPEACTBAMH YU4eOHOTO TpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BBIITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEIOCTHOM CHCTEME XHUMHUYECKOTO OOpa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe oOpazoBaHue oOydaroluxcs Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM )KU3HU OOLIECTBA, @ TaKXKe ¢ y4ETOM O0IIuX
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
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepUabHOW KyabTypbl. OHa BHOCHUT CBOH BKJIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XUMUSl Kak HayKa CO3MJaTelbHasl, Kak Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKH3Hb COLIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEp KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py HM3YYCHUU TpeaMeTa O00ECIeYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEILECTB HA OCHOBE OOIIMX MMOHATHH, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuaia U OOYCJIOBIIEHA HMCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWH Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs TEPBOHAYATLHBIE
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(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 OOIIEro 0Opa30BaHUs TEOPETUUYECKUN Marepuanl M
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKUX M METOJOJOTUYECKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pojib B IMO3HABATEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MHUPOBO33PEHUECKO OCHOBBI JJIsl MOHUMAaHUS (PUIOCO(PCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYUI MeXay HOBBIMHU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B maHe pemieHus 3ama4 BOCHHTAHUS, Pa3BUTUA M COIUANM3AIMHU  OOYJarOIINXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: pEIIeHUs MPoOiIeM, MOUCKa, aHAIN3a U
00paboTku UWHPOpMAIK, HEOOXOMUMBIX [UIsi NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
Ha ypPOBHE CpeaHero oOmero o0pa3oBaHus, TpPU ONPEICICHHH  COACPIKATEIBHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 E€CTECTBO3HAHHUS, IMPAKTUUYECKOW JESITEbHOCTH YEJIOBEKAa M KaK OJHOIO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

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

e (QopMUpOBaHHWE CHCTEMbl XHMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBJISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOUYEBBIC TTOHSTHS,
(byHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX O0O0O0OIIEHU MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opmupoBaHUEe W pa3BUTHE MPEICTABICHUA O HAYYHBIX METOJAX IO3HAHUS BEIIECTB U
XHUMHYECKAX PEaKIUi, HeOOXOUMBIX JUISI TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHX SBJICHUH, UMEIOIINX MECTO B MPUPOJIC, B IPAKTHUECKON U
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHHH U CrmocoOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJIGHHEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONI0/IEHneM TMpaBwil 0e301acHoro
00OpaleHus ¢ BEEeCTBAMH.

Hapsiny c atuM, copep:karenpHas XapakTepUCTUKA LIeJeil U 3a7ad U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHM YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMPENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJep:KaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3allvy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOOaMH U
YMEHHUSMHU aKTUBHOTO MOJYYeHHsI 3HAHUN U NPUMEHEHUS UX B peajbHOM JKU3HU JUISl PeLICHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu M3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIEe 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOW K CamMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCAIIbHOE 3HAYCHHE Ui PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS MpoodiieM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI NPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacCHOCTH XapaKkTepa BIHSHUS BEIIECTB M XUMHUUECKUX MTPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, UHTEIIEKTYATbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIONH30BaTh COBPEMEHHbIE HH(GOPMAIMOHHEIE
TEXHOJIOTHH JIJIs TIOMCKA M aHaliu3a Y4eOHOW U HayYHO-TIOMYISIPHOM HHPOPMAIIMH XUMUYIECKOTO
COJIepKAHUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOII01aTeIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IUTAHUPOBAHUHU U MIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHUCTUYECKOW HAIpPaBICHHOCTH
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH IIIOOANBHBIX  TMPOOJIEeM  paloOHAIBHOTO
MIPUPOJIOTIONIF30BAHNSA, TOMOJHEHHUS SHEPreTUYECKUX PECYpPCOB W COXPAHEHHUsS MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHUS OMBITA MCIIOJL30BAHMS MOJYYCHHBIX 3HAHUHA JUIS IPUHSATHS
I'PaMOTHBIX PEIICHUH B CUTYaIMSX, CBA3aHHBIX C XUMHUYECKHMH SIBJICHUSMHU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaIMEeTHOH o0mact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3Y4EHUS XHMHUH, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

B 10 xnacce u3 yactu, GopMHpyeMoOi ydacCTHHKaM# 00pa30oBaTeIbHBIX OTHOIIIEHUH, 1
yac agmuHucTpanus MbOY I'mmuasus c.HoBoralimacoBo BblAenniIa Ha y4eOHBIHM npeamer
«Xumus». [loaromy kommuecTBo yacoB B 10 kiacce — 68 (2 gaca B He/Ie0).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE B MOIY4YEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMHUYecKasi CBSI3b B OPraHU4E€CKUX COSAMHEHUSIX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlecTB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX NPEBPAILEHUIl: 03HaKOMJIEHHUE C
oOpa3laMu OpraHM4YecKuX BELIECTB M MaTepHallaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpoCTeHlne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTUJIEH U MPONUJIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECCKUE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUs, raJOreHUPOBAHUS, TUAPATALIH, TOPEHUS), IOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2ai02eHUpO8anUs U HUMpPOBAHUs), NOYUEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: NEPEeroHKa, KPEeKUHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BEUIECTB M UX IPEBPAIICHMI: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHMIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OAHOATOMHBIE CHUPTHI. METaHON M STaHON: CTpOeHHE, (U3NYecKkue u
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CHHPTBHL. DTHJICHTIUKOJIb W TIMIEPUH: CTPOCHHE, (u3udeckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHWE MOJEKYbl, (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.

OMHOOCHOBHEIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo1oB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKACHHE B IPHUPOJE,
puUMeHeHue, ouonoruueckas poiib. otocunres. pykTo3a Kak U30MEp IITIOKO3BI.

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

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa ¢ ruapokcuaom Mmenu(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 XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYecTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHudyecKkue coeauHeHus. Dusznueckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJIKOB: THIPOJW3, JEHATypalusd,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

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

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

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

DKclepUMEHTAJIbHbIE METO/Ibl M3Y4YEHHUs BELIECTB U MX MPEBpAIIECHUN: O3HAKOMJIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHadu3, CHHTE3, KiIaccupuKauus, TMepUOJUYHOCTh, HAOMIOJACHUE, 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, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUME CPENICTBA,
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.
DHepreTUYecKue YpOBHH, MMOJYPOBHU. 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. CBsA3p NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckol CHCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
II0 TpyNIam M nepuojiaM. 3Ha4eHUe EPUOIUIECKOrO 3aKOHA B Pa3BUTUH HAYKH.

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



XUMHUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). Bomopoanas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENBHOCTh. CTeNeHb OKUCIEHN. FIOHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOM PEIIETKHU.

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

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX 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.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT Pa3lIU4YHBIX (PakTopoB. OOpaTHUMblE pEaKIUH.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNiell KpUCTAIIMUECKUX pEETOK, HaOMI0eHHe U ONHUCaHuEe JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKOW PEAKIIM».

Pacuérnbie 3amaum.

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

Heopranunueckasi xumusi

Hemeramnel. Ilonoxenue HemerasmioB B Ilepuoanueckoid cucCTEME XUMHUYECKHX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KPeMHHUSI) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOAEPKALINX KUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue metaioB B lleproauyeckoii cuctemMe XMMHUUYECKHUX 3JIEMEHTOB /.
U. MengaeneeBa. OcOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI04€K aTOMOB MeTaioB. OOuiue
¢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 crocoObl MoMy4eHust MeTauioB. [IpruMeHneHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekiu «MeTaibl M CIJIaBbl», 00pa3lloOB HEMETANUIOB, PEIICHHE SKCIEePUMEHTATbHBIX



3ama4, HaONIOJICHUE W  ONKHCAHWE JCMOHCTPAllMOHHBIX U JIA0OPATOPHBIX  OIBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MaCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAyYHBIX METOJAX INO3HAHUA BEIIECTB W XUMHUYECKUX
peaKkuum.

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

UenoBek B MHUpE BEIIECTB W MATEPHAIOB: BAKHEUIINE CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl ISl SJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

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

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU 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 (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOIL,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHU3ME.

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

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMaleBTUYEeCKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuero 00pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 0a30BOM 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 POCCUIICKOTro
IPaXXJJaHCKOTO OOLIeCTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU W NpPaBUIAMU IOBEJICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa IO3HABATEJIbHON M MPAKTUUECKOW JESITeNbHOCTH OOy4arolluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHMH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apryMEHTBI IPYTux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIleccy TBOpYECTBA B OOJACTH TEOPUM M MPAKTHUECKOTO HMPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KpPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMALIUU O TEPETOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs 1LIEHHOCTeM 310poBOro M Oe3omacHoro oOpas3a >XH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

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

MOHUMAHKS [EHHOCTH TMPaBWI WHIUBUIYATBHOTO W KOJUISKTUBHOTO 0€30MacHOro
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  YYeOHO-HCCIIEI0BATEIBCKOW 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 H3YYEHHIO Mpodeccuil pa3iMyHOro poja, 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,
Oynayuieil mpodeccuu U peaan3anui COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

MMOHUMAaHHUS TI00abHOTO XapaKTepa SKOJOTHYECKUX MPOoOsieM, BIUSHUS YIKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCAIINX BpEll OKpYXKAIoUIell MPUPOIHOU cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITEeNFHOCTH  DKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO 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
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKa, B MO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEN 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, PELIEHUH IT100abHBIX POOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHONH TI'PaMOTHOCTH: TIIOHUMaHHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MUMEIOLIUXCS 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 CIHOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHHUI0 M caMOO0Opa3oBaHHIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOSHHUS Yy4eOHOTO mpenMera «XuMHsS» Ha YpPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MexTpeMeTHBIC) OOIIeHAayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOIOB ITO3HAHMS, UCIIOJIB3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEPTHsl, SBJCHUE, MPOIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOIIOICHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIE yueOHbIe JEHCTBHS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynatuBHble), obecreynBaronie QGopMuUpoBaHHE (PYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajdbHble YydeOHBIE [EHCTBUS B TO3HABATENbHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YyUEeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE IeCTBUS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aAKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONPENENATh LEIN JEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTB PE3YJIbTATHI ACATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

HCIO0JIb30BAaTh IPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEISTH
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIA KIacCU(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIINIA;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTh JIOTUYECKUE PpACCYXKACHMUSI (MHAYKTUBHBIEC, JAECIyKTUBHbIE, II0 aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUMS B PaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI M 3aKJIFOUEHHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNu, MpeoOpa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHMYECKON peakuud — TMpU pelIeHUd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUUECKUX 3ajjady, NMPUMEHSTh Ha3BaHHBIE MOJENIbHbIE MpEeACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEILECTB U XUMUYECKUX PEAKIIU;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI MO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHMPOBAHHUSI M MPOBEICHHUS YUECHHYECKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MTO3HAHUSI.

3) pabora ¢ ungopmanmueii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTE;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopMalven: TPUMEHATh MEXINpeAMeTHble ((PU3Nueckue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€iCTBUAMM:



3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TEMBbI B XOJ€ AUalora W/UiIH TUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUU XHMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss e€ Lenu U 3a/1ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeiaraéMblii aaropuT™ AEWCTBUM MPH BHIIOJHEHUM Y4EOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl 0OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPhl JUYHOCTH, €€ (YHKIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOIUMOW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTpPOHHas 000J04YKa aToMa, MOJIEKyJla, BAJIEGHTHOCTb,
ANIEKTPOOTPHUIATENIHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYINa, pajuKan, H30MepHusi, U30MEpbl, TOMOJIOTHUYECKUN psil, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJEPKALIUE COCTUHEHHS, MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHHUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUU; MHPOBO33PEHUECKHE 3HAHHS, JIeKallMe B OCHOBE MOHHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE MPU3HAKY MOHSATHH, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PU OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

chOpMUPOBAHHOCTh YMEHUU HCIOIH30BATh XUMHUECKYI0 CHUMBOJHUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHU MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIIECKHOCTh U3YYEHHBIX OPTaHUYECKHX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(YrneBoopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE  COCIAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCJMHEHUs), JaBaTh MM Has3BaHMA N0 cucremarndeckoi Homenkiarype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHJICH, MPOTIIICH,
alleTUIICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHod, (GopmanmbAeru, ameTaibIeru], MypaBbUHAs
KHUCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€ApUHOBAs KHUCIIOTa, TJIIOKO03a, PpyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPHMEHSATH TOJOXKCHHUS TEOPUU CTPOCHHUS OPraHUYIEeCKHX
BemecTB A. M. ByrnepoBa st 00bsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITMYHBIX MPEJCTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB
(meTaH, 9TaH, JSTWIEH, MPOMWICH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHszo,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTaNbIeTH1, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, [eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHYECKHUX PEaKIHUH C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUECKOE MPHUMEHEHHUE
MPOJIYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEaKun);

c(OpMUPOBAHHOCTh YMEHUN BJIA/IETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX Hay4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuia MOJB30BAHUS XUMUYECKOW MOCYIOW U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJHEHUIO 1a00PATOPHBIX XMMHUECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJHATH XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJIYYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JeHATypauus OElKOB THpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHny ¢ BelIeCTBaMU U JTa0OpaTOPHBIM OO0OpYIOBAaHUEM, TIPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynHUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHHUH COONIOAATh MpaBHJa SKOJOTUYECKU I1eJIeco00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBS U
OKpYKaroIlel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPTraHU3MBI



ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IpUMEpax CIOCOObl YMEHBIICHUS U TPEAOTBPALICHUSI UX BPEAHOTO BO3JCHCTBHUSA HA OPraHU3M
YEII0BEKA;

JUIsL OOYy4YaloIIMXCSl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIS CJICTIBIX W CJIA0OBUAAMIMX OOYYaIONIMXCS: YMEHHE HCIIOJIb30BaTh pelbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUN: O XWMHYECKOW COCTaBIISIONIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
perieHusT TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHUYECKass CBi3b (KOBAJICHTHAs, WOHHAs, METaJUTMYeCKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  pEIIETKAa, THUIIBI XWMHYECKMX  PEaKLUHUi, pacTBOpP, AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIEKTPOJUTUYECKAs IUCCOLMALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOM  peaklMH, XHMHUYECKO€ paBHOBECHE); TEOPMM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpAHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI W IPEBPALICHUS SHEPIHMU MPU XUMUYECKUX
peaxknusix), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXalMe B OCHOBE IIOHMMAaHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJIICHH,
(akToNOruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON IESATEIIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEPHbIC MPU3HAKU MOHSATHM, yCTaHABINBATh
MX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLCHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIECTB M YypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATYpYy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH OMPEENsATh BaJICHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKHIX
AIIEMEHTOB B COEIMHEHUSIX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHUSIX, TUI KPUCTAIITUYECKONW PEmIETKH KOHKPETHOTO
BellleCTBA (ATOMHAs, MOJEKYIspHas, MOHHAs, METAIJIMYecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIE)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);



chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MenpgeneeBa ©  JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

cOPMHUPOBAHHOCTh YMEHUH  XapaKTepuU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XuMu4yeckux nemMenToB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMUMHYECKHMX JJIEMEHTOB U HUX
COEMHEHUH MO nepuojaM M rpynnam llepuoauyeckoil cuctemMbl XUuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IMOJATBEPKAATh CYIIECTBOBAaHUE
TeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIIOBOMY 3((eKTy peakuuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATh YPaBHEHHS PEaKUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakluii MOHHOIO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKpbhIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIHICHHs XMMUYECKOTO0 PaBHOBECHS B 3aBUCUMOCTU OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHOM KUCIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTD
Mpe/cTaBiIeHU 00 OOIMIMX HAy4YHBIX MPUHLHUIAX U KOJOTHUYECKUX MPOoOIEeMaxX XMMHUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJi BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHUI Ta30B MPU XUMHUYECKUX
peaxusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuila MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbBIM 000PyIOBaHKEM, a TAaKXKE MpaBuiia 0OpallleHus ¢ BEeIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(pa3noxeHHe TNeEpOKCHJAa BOJOPOJAa B MPHUCYTCTBUM KaTalau3aTropa, OMNpENeNICHHE Cpe.bl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOTO OOMEHa, KayeCTBEHHbIE peakIUh Ha
cynb(dar-, kapboHaT- U XJIOPHUJI-aHUOHBI, HA KAaTUOH aMMOHMHS, pEIleHHE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPpH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT



pe3yabTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpMyYIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM KOMMYHMKauuu, WHTEpHET u
JPYTHX);

cOPMHUPOBAHHOCTh YMCHHI COOJIOIATh IpPaBWJIA DKOJOTHYECKU IIeJIECO00Pa3HOTO
MOBEJICHUsT B OBITYy W TPYJOBOH JEATEIPHOCTH B ILEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKAroIel MPUPOJHON Cpelbl, 0CO3HABAaTh OMACHOCTH BO3JCHCTBHS Ha KHBBIE OPTaHH3MbI
OTIpe/IeNIEHHBIX BEIIECTB, MOHMMasi cMbich mokasatens [1/IK, mosicHsaTe Ha mpumepax crocoObl
YMEHBUICHHS U TIPEJIOTBPAIICHUS HX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YeJIOBEKa,

JUIs OOYYalOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUISL  CIIENbIX W CJIA0OBUIANIUX OOYYArONIMXCS: YMEHHE WCIOJIb30BaTh pebedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytnepoBa
Hroro mo pazueny 3
Pa3znesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 5 1
HenpenenbHbie yrieBo10poabl: AIKEHBI,
2.2 PeA YHIEROAOPOA 12 1 1
AJKaJUEHBbI, ATTKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 5
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3
' ux nepepaboTka
Utoro mno pazneny 25
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHUust
3.1 Cnuptel. ®enon 6
Anbnerunsl. KapOoHOBBIE KUCITOTHI.
3.2 ACTIARE: D 14 1 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 6




Hroro no pazneny

26

Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 9
Wroro mo pazueny 9
Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 5)
Hroro no pazgeny 5)
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosnnuyectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J. 1. MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPEeaKIINU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl
2.2 Hemeranmns 1
53 CBs13b HEOPraHMYECKUX U OPTAHUYECKUX 5
' BELIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMUS U )KU3HBb 4
Hroro no paszneny 4
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34 2 3







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
Nucrpykrax no Th. IIpenmer bubmmorera [JOK
1 OpPraHMYEeCKON XMMHUH, €6 BOSHUKHOBEHHIE 1 httgs://m.eds00.Iu
p ’ ’ Bubmuoreka POIII
a3BUTHE U 3HAUECHUE
P https://resh.edu.ru
bu6mmoreka [IOK
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequuennii A. M. Byrieposa, eé 1 https://m.ds00. 1y
oc 2; e 1o (’) e. YIIepoBa, Bubnuorexa POIII
HOBHbIE TI0JIOKEHHUS
https://resh.edu.ru
[IpencraBnenue o KIaccupuKaum bubmuorexa [JOK
3 oprann4eckux BemiectB. Homenkmarypa 1 https://m.edsoo.ru
(cucremaTuyeckas) U TPUBUATIbHBIC bubmuoreka POIII
Ha3BaHUs OPraHUYECKUX BEIIECTB https://resh.edu.ru
bu6mmoreka [JOK
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://m.eds00.ru
TOMOJIOTUYECKHUH PsiJT bubmuorexa POIII
https://resh.edu.ru
bubnuoreka [JOK
5 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://m.edso00.ru
TOMOJIOTUYECKUH PSI bubnuorexa POIII
https://resh.edu.ru
5 Mertan 1 3TaH — npocTennme 1 bubnuorexa [IOK
MPEICTaBUTENM aJTKAHOB https://m.edsoo.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Bbubauorexa POIII
https://resh.edu.ru

[Tony4yeHnue u npUMEHEHNE AIKAaHOB Ha
IIpuMepe MeTaHa

bubmmorexa [{OK
https://m.edsoo.ru
bubmmoreka POII
https://resh.edu.ru

KonTtponsnas pabora Nel no teme
"AnkaHbr"

bubmmoreka [{OK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

AJKEHBI: COCTaB U CTPOECHHE, CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru
bubmuoreka POII
https://resh.edu.ru

10

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru
bubnnoreka POIII
https://resh.edu.ru

11

DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENH aJIKEHOB

bu6mmoreka [JOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

12

OTUJIEH U NIPOMUIIEH — MPOCTEHIINE
MIPE/ICTAaBUTENH aJTKEHOB

bubnuoreka [JOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

13

[Ipaktuyeckas padora Ne 1. «Ilomyuenue
STWJIEHA U U3yYEHHE €0 CBONCTBY

bu6mmoreka [JOK
https://m.edsoo.ru
bubaunorexa POII
https://resh.edu.ru



https://resh.edu.ru/
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https://resh.edu.ru/
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Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK
https://m.edsoo.ru

14 MeTunoyraauen-1,3. [lomyuenne Eu6miorexa POLL
CHHTETUYECKOTO KaydyKa U PE3UHBI https://resh.edu.ru
Anxanuensl. byranuen-1,3 u Bubmiorexa [TOK

15 MeTunoyraaen-1,3. Tlomyuenne htps.//m.edso0.ru

bubnuotexa POII
CUHTETUYECKOTO KaydyKa U PE3UHBI https://resh.edu.ru
AJIKMHBI: COCTaB M OCOOEHHOCTH bubnnorexa [IOK

16 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. https://m.edso0.ru
AlleTHIIEH — MPOCTEUIIHNI TPEACTABUTEIb bubanorexa POIII
ATKUHOB https://resh.edu.ru
AJKMHBI: COCTaB U 0COOCHHOCTH bu6moreka [IOK

17 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. https://m.edso0.ru
AlleTHIIEH — MPOCTEUIIHNI TPEeACTaBUTEIb Bbubanorexa POIII
AJIKUHOB https://resh.edu.ru

bu6mmoreka [IOK

18 Brrunciienus no ypaBHEHHIO XUMHYECKOM https://m.eds00.ru
peakuuu bubanorexa POIII

https://resh.edu.ru
bu6mmoreka [JOK

19 Brluncnenus mo ypaBHEHUIO XUMUUYECKOU https://m.edsoo.ru
peakiuu bubmuoreka POIII

https://resh.edu.ru
KounTtponsnas pabora No2 no teme bubmorera [JOK

20 "HenpenenbHbie yriieBOIOPO/IbI: AJIKEHBI, https://m.eds00.1u
. bubmuorexa POII

ATICHHPL, QITKAHCHET https://resh.edu.ru
21 ApEHBI: IIEKTPOHHOE CTPOEHUE U bubnuorexa [IOK



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/

MMPOCTPAaHCTBCHHOC CTPOCHUC, NU3OMCPUS U

https://m.edso0.ru

HOMEHKJIaTypa bubmuorexa POII

https://resh.edu.ru
ApeHsl: 6eH301 1 Toryosl. OCOOCHHOCTH bubmmorera [TOK

22 (GU3NIECKUX U XUMUYECKUX CBOICTB htps.//m.edso0.ru
bubnuotexa POII

Oensona i Tonyona https://resh.edu.ru
Apensl: 6eH30J1 U ToTyos1. OcCOOEHHOCTH bubmiorexa HOK

23 (bu3NYECKUX U XUMHUYECKUX CBOMCTB htps.//m.edso0.ru
bubnuotexa POIII

bensona u Tonyona https://resh.edu.ru
bu6moreka [IOK

24 I'eneTnueckas cBs3b yrieBOJA0OPOIOB, https://m.edsoo.ru
NIPUHAJIEKAIIMX K PA3JIMYHBIM KjlaccaM bubnuoreka POIII

https://resh.edu.ru
bu6mmoreka [IOK

o5 I'enernueckas CBs3b yrieBOJA0POIOB, https://m.edsoo.ru
MPUHAJICKAIMNX K Pa3IMYHbIM KJ1accam bubnuotexa POII

https://resh.edu.ru
bu6mmoreka [JOK

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:

26 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HePTSIHBIC hitps://m.edso0.Mu
ra3bl, He()Th U IPOAYKTHI €€ epepaboTKu bubamorexa POLL

’ https://resh.edu.ru
bubnuoreka [JOK

[IpupoaHble HCTOYHUKH YTIEBOAOPOIOB:

27 MIPUPOIHBIN a3 U NOMYTHHIE HEPTIHBIC hitps://m.eds00.ru
. bubmuorexa POIII

rasbl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu https://resh.edu.ru
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB: bubnuoreka LIOK

28 MIPUPOJIHBIN ra3 U MOMyTHbIE He(PTSIHbIE https://m.edsoo.ru
rasbl, HepTh ¥ MPOIYKTHI €€ nepepaboTKu bubnuorexa POII



https://m.edsoo.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru

bubmuoreka [JOK
29 [IpenenbHbIE OJHOATOMHBIE CIIMPTHI: https://m.edsoo.ru
METaHOJ U 3TaHoJI. BojgopoaHas cBs3b bubnuotexa POII
https://resh.edu.ru
bubmmoreka [{OK
30 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI: https://m.edsoo.ru
METaHOJ U 3TaHoJI. BojgopoaHas cB3b bubnuotexa POII
https://resh.edu.ru
bubmmoreka [IOK
31 MHOroaToMHbIE CHUPTHI: TUIEHIIIUKOIb https://m.edsoo.ru
U TJIALEPUH bubnuoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
32 Huctpykrax no Th. MHoroaroMueie https://m.edso0.ru
CIIUPTHI: STUJICHTJIMKOJIb U TJIUIEPUH bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [IOK
33 DeHoJT: CTPOCHUE MOJICKYITBI, (PU3UYECKUE https://m.eds00.ru
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE bubnuotexa POII
https://resh.edu.ru
bubmuoreka [JOK
34 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKHE https://m.edso00.ru
U XMMHYECKHUE CBOMCTBA, IPUMEHECHHUE bubnunorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
Anbleruipl: CTpO€HUE, HOMEHKIIATYPA, https://m.edsoo.ru
35
HU30MEpHs. bubnunorexa POIII
https://resh.edu.ru
36 Anbrerunbl: GU3NYECKUE U XUMUIECKHE bu6nmoreka [JOK



https://resh.edu.ru/
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https://resh.edu.ru/
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CBOfICTBa, MOJIYYCHUC, IPUMCHCHUC.

https://m.edso0.ru

bubnmrorexa POIII
https://resh.edu.ru
bu6mmoreka [{OK
37 Anprierunbl: GopMaIbaeTua U https://m.edsoo.ru
aneTanbAerul. AIETOH bubnuotexa POII
https://resh.edu.ru
bubmmoreka [{OK
OnHOOCHOBHBIE TIpE/IeNbHBIE KAPOOHOBEIE
38 KHCIIOTBI: CTPOCHHE, HOMEHKJIATYpa, itps://m.eds0. 1
bubnuotexa POIII
nsoMepai https://resh.edu.ru
bu6moreka [IOK
39 OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBEIE https://m.edso0.ru
KHUCJIOTBI: MypaBbUHAs U YKCyCHAas bubnuoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
40 OnHOOCHOBHBIE TIPE/IeTbHBIE KAPOOHOBEIE https://m.edso0.ru
KHUCJIOThI: MypaBbHUHAS U YKCyCHas bubnuotexa POII
https://resh.edu.ru
bu6mmoreka [JOK
41 [Ipaktuueckas padota Ne 2. «CBoiicTBa https://m.eds00.ru
pacTBOpa YKCYCHOUM KHCJIOThI» bubnuorexa PO
https://resh.edu.ru
bubnuoreka [JOK
CreapuHOBasi U OJIEMHOBAs KUCIIOTHI, KaK
42 MPEACTABUTEH BBICIIUX KapOOHOBBIX hitps://m.eds00.ru
bubnuorexa POII
fueoT https://resh.edu.ru
bu6mmoreka [JOK
MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
43 https://m.edsoo.ru

KHUCJIOT, KX MOIOIICC JeicTBUE

Bbubaunorexa POIII
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C bubmuoreka [JOK
JIO’KHBIE 3(DUPBI KaK TIPOU3BOIHBIC
44 KapOOHOBBIX KUCIIOT. | MAPOIN3 CIIOKHBIX https://m.edsoo.ru
(bp - P Bubnuoteka PO
2QupoB https://resh.edu.ru
C bubmmoreka [{OK
JI0HBIE (PUPBI KaK MPOU3BOIHBIC
45 KapOOHOBBIX KHACJIOT. | MAPOIN3 CIIOMKHBIX https://m.edsoo.ru
p - PP Bubmnorexa POIII
>¢mpos https://resh.edu.ru
bubmmoreka [IOK
46 JKupel: TaApoIn3, IpUMEHEHNE https://m.edso0.ru
Pbl: TP - 1P But6nmnoreka POILI
https://resh.edu.ru
bu6mmoreka [IOK
47 JKupel: Onosornyeckast pojib KUPOB https://m.edsoo.1u
P P P Bubnmoreka POIII
https://resh.edu.ru
KontponpHas padota Ne3 mo teme bubmorexa LHOK
" https://m.eds00.ru
48 Cruptel. Anbneruasl. Kap6oHOoBBIS
C Pups” bubaunorexa POIII
KUCHO0ThL. C0KHbIE 3(DUPBI https://resh.edu.ru
bubmuoreka [JOK
https://m.edso0.ru
49 Vv : .

TJICBOJIBI: COCTAB, KJIacCUpUKAIIIS Euorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK

50 YrneBoibl: B&XKHENIINE MTPEACTABUTENM: https://m.edso00.ru
TIII0K03a, PpyKTO3a, caxapo3a. CBoiicTBa. bubnunorexa POIII
https://resh.edu.ru
51 YrneBoipl: B&XKHENIINE MTPEACTABUTENM: bu6nmoreka [JOK
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IJII0K03a, (pyKTO3a, caxaposa.
[Tony4enue.

https://m.edso0.ru
Bbubauorexa POIII
https://resh.edu.ru

52

Kpaxman u nenntonosa Kak IpupoHbie
MIOJINMEPBI

bu6mmoreka [{OK
https://m.edso0.ru
bubmmorexka POII
https://resh.edu.ru

53

Kpaxman u nentonosa Kak IpupoHbie
MOJIUMEPHI

bu6mmoreka [IOK
https://m.edsoo.ru
bubnmuoreka POIII
https://resh.edu.ru

54

Kpaxman u nentonosa Kak IpupoHbie
MOJIUMEPHI

bu6moreka [IOK
https://m.edsoo.ru
bubnmuorexa POIII
https://resh.edu.ru

55

AMWHBI: METHJIAMHUH U aHWJINH

bu6mmoreka [IOK
https://m.edsoo.ru
bubnnoreka POIII
https://resh.edu.ru

56

AMWHBI: METHJIAMHUH W aHWJINH

bu6mmoreka [JOK
https://m.edsoo.ru
bubmuoreka POIII
https://resh.edu.ru

57

AMMWHBI: METHJIAMHWH U aHWJINH

bubnuoreka [JOK
https://m.edsoo.ru
bubanorexa POII
https://resh.edu.ru

58

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE
OpPraHMYECKHUE COCIMHEHUS, UX
Ouonornyeckoe 3HaueHue. [lentuapt

bu6mmoreka [JOK
https://m.edsoo.ru
Bbubaunorexa POIII
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AMUHOKHUCIIOTHI KaK aM(pOTEpPHBIC buGnnorexa [IOK
59 OpPraHWYECKUE COCTUHEHUS, HX hitps.//m.eds00.u
bubmnorexa POII
OuoJIorHuecKkoe 3HaueHue. IlenTumapt https://resh.edu.ru
bubmmoreka [{OK
AMMHOKHUCIIOTHI Kak aM(pOTEepHbIE
60 OpraHuvecKue COSAMHEHHS, UX htps.//m.edso0.ru
bubmnorexa POII
Omosiornueckoe 3HaueHue. [lernrumpr https://resh.edu.ru
bubmmoreka [IOK
61 benku xak npupoaHbIe https://m.edsoo.ru
BBICOKOMOJIEKYJISIPHBIE COEUHEHUS bubnuoreka POIII
https://resh.edu.ru
bu6mmoreka [IOK
62 benku xkak mpupoiHbIe https://m.edso0.ru
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS bubnuorexa POII
https://resh.edu.ru
bu6mmoreka [{OK
63 benku xak nmpupoiHbie https://m.eds00.ru
BBICOKOMOJICKYJISIPHBIE COEAMHEHUS bubnuotexa POII
https://resh.edu.ru
bubmuoreka [JOK
64 OCHOBHBIE TIOHATHUSA XUMHH https://m.edsoo.ru
BBICOKOMOJIEKYJIIPHBIX COECMHEHUN bubmuoreka POIII
https://resh.edu.ru
bu6mmoreka [JOK
65 OCHOBHBIC TIOHITUS XUMUH https://m.edsoo.ru
BBICOKOMOJIEKYJIIPHBIX COECIUHEHUN bubnuorexa POII
https://resh.edu.ru
66 OcHOBHBIE METOIBI CHHTE3a bu6nmoreka [JOK
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BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN.

https://m.edso0.ru

[TnacTMaccel, KaydyKH, BOJOKHA bubnnorexa POII

https://resh.edu.ru
0 bu6mmoreka [{OK

CHOBHBIC METOJIbI CHHTE3a

67 BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI 1 hitps.//m.eds00.u
- YAP ' bubnuorexa POIII

JACTMACCHI, KayIyKH, BOJIOKHA https://resh.edu.ru
KonTtponsnas padota Ne4 o teme bubnnorexa [JOK

68 "A3oTconepKaiiue u 1 https://m.edsoo.ru
BBICOKOMOJIEKYJISIPHBIE OPraHUYECKUE bubnuorexa POIII

coequHeHus" https://resh.edu.ru

OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypesI
bubmmoreka [{OK
1 Nucrpykrax no Th. Xumudeckuii 2neMeHT. 1 https://m.edsoo.ru
AToM. DneKTpoHHAas1 KOH(PUTYpalHsi aTOMOB bubnuotexa POII
https://resh.edu.ru
[Tepuonnueckuii 3akoH u [lepuoanueckas bubmuorexa [JOK
5 cucTeMa XUMHIecKuXx 3yemenToB /I, W. 1 https://m.edsoo.ru
MenneneeBa, UX CBSI3b C COBPEMEHHOM bubanorexa POIII
TEOpHUEH CTPOCHHS aTOMOB https://resh.edu.ru
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHUYECKUX DJIEMEHTOB U UX COECAMHEHUH IO Bubnuoreka IIOK
3 rpyImam U nepuojaM. 3HauYEHUe 1 https://m.edso0.ru
MEPUOIMYECKOTO 3aKOHA U CUCTEMBI Bbubanorexa POIII
xuMuueckux 3aeMmenToB .. Meneneena B https://resh.edu.ru
Pa3BUTHUU HAYKU
Crpoenue BemecTBa. XUMHUUYECKAsI CBS3b, €€ bubmorera [JOK
4 BH/JIBI; MEXaHU3MbI 00pa30BaHMS 1 https://m.edsoo.1u
B bubmuoreka POIII
KOBaJIeHTHOH cBs3u. BogopoiHas cBs3b https://resh.edu.ru
BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. bubnnoreka [JOK
5 Crenenb okucnenus. Bemjectpa 1 https://m.edso00.ru
MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO bubnuorexa POIII
CTPOCHHUS https://resh.edu.ru
6 [loHsATHE O AUCTIEPCHBIX CUCTEMAX. 1 bubnuorexa [IOK



https://m.edsoo.ru/
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HcTuHHBIE U KOJJIOUIHBIE PACTBOPBL.

https://m.edso0.ru

MaccoBast 10115 BEMIECTBA B PACTBOPE bubmmorexa POILI
https://resh.edu.ru
Krnaccudukaius 1 HOMEHKIIATypa bubnuorexa [JOK
7 HEOPraHUYECKUX COCANHEHUN. [ 'eHeTnueckas https://m.edsoo.ru
CBSI3b HEOPTaHUYECKUX BELIECTB, PA3JINYHBIX bubnuotexa POII
KJIaCCOB https://resh.edu.ru
Krnaccudukarus XuMHUECKUX peakiuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU. bubmorera [JOK
8 3aK0H COXpaHEHHS MacChl BEIIECTB; 3aKOH https://m.edsoo.u
bubnuotexa PO
COXPAaHCHHUS W TIPEBPAICHHS SHEPTUU TIPU https://resh.edu.ru
XUMHYECKHAX PEaAKIIHIX
bu6mmoreka [IOK
9 Cxkopoctb peakiiun. OOpaTUMbIC PEAKIIHH. https://m.edso0.ru
XUMHUYECKOE PaBHOBECHE bubnuorexa PO
https://resh.edu.ru
[IpakTrueckas padota Ne 1. «Bnusiaue bubmorexa HOK
10 pa3IUyHBIX (HAaKTOPOB HA CKOPOCTH https://m.eds00. 1
XUMHUYECKOUN peakinm» bubamorexa POLL
https://resh.edu.ru
DnekTponuTHieckas aucconnanus. [lonstue bubnunoreka [JOK
1 0 BoJIopoiHOM Tokasarene (PH) pacteopa. https://m.edso00.ru
Peakiun nonHoro oomeHna. ['maposms bubmuoreka POIII
OPraHMYeCKUX U HEOPraHUYECKUX BEIECTB https://resh.edu.ru
bubmuoreka [JOK
OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIC
12 peakuun. [TonsTre 00 smexTposm3e LS. /. £ds0. U
. bubnuorexa POIII
pacIiaBoB U PacTBOPOB COJEi https://resh.edu.ru
13 KonTponpHas pabota no pazaeny bubnuoreka LIOK
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<<TeopeTquc1<I/Ie OCHOBBI XUMUHN»

https://m.edso0.ru
Bbubauorexa POIII
https://resh.edu.ru

Meramisl, ux nonoxenue B [lepuoauueckoit

bubmmoreka [{OK
cHUCTeMe XUMUYecKux 3jeMeHToB /1. 1.
https://m.edsoo.ru
14 MeneneeBa 1 0COOCHHOCTH CTPOCHUS
06 o . bubnuotexa POII
aTOMOB. ne (pU3NIEeCKHe CBOICTBA
B https://resh.edu.ru
METaJIJIOB
bubmmoreka [{OK
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUAN PSITT https://m.edso0.ru
HaIpsHKEHUH METaJUIOB bubnuoreka POIII
https://resh.edu.ru
. . bubnuorexa [JOK
XUMHUUECKHE CBOMCTBA BAXKHEHIIINX
16 METaJUTIOB (HATPHH, KaJIMH, KaJIbIIUWA, MarHAN https://m.edso0.ru
o ) P c’oe e, . ’ ’ Bubmuroreka POIII
MUHMI) U UX WHEHHHN
4 https://resh.edu.ru
bu6mmoreka [IOK
17 Huctpykrax no Th. Xumuueckue cBoiicTBa https://m.eds00.ru
XpoMma, MEJIU U UX COCIUHEHUI bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK
18 XUMHUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX https://m.edsoo.ru
COeqUHEHNN bubmuorexa POIII
https://resh.edu.ru
[IpakTuueckas pabota Ne 2. "Pemenue bubmorera [JOK
19 JKCIIEPUMEHTAJILHBIX 33124 110 TEME hitps://m.edsoo.ru
M p " bubaunorexa POII
«MeTtamieh)
https://resh.edu.ru
bubanoreka [IOK
20 Hemerannsl, ux monaosxkeHue B 1

https://m.edso0.ru
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[Tepuoanueckoi cucteMe XUMUYECKUX
aneMmeHTOB J[. . MeneneeBa u
0COOEHHOCTH CTPOEHHSI aTOMOB

Bbubauorexa POIII
https://resh.edu.ru

. bubmmoreka [IOK
du3nyecKnue CBOMCTBA HEMETAIIOB.
21 AJTOTpOTIUS. HEMETAUIOB (Ha IpUMeEpe htps.//m.edso0.ru
P pHMEp bu6mmorexa POII

KHCIIOpoJia, cephl, hochopa u yriepoaa) https://resh.edu.ru
bubmmoreka [IOK

XHUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX https://m.edso0.ru

22 .

COCJIMHEeHU I bubmmorexa POII
https://resh.edu.ru
bu6mmoreka [IOK

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u ux https://m.edsoo.ru

23 .

COeqUHEHNN bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK

24 XUMHUYECKUE CBOMCTBA yriepoaa, KpEMHUS U https://m.edso0.ru

UX COEINHEHUN bubanorexa POIII
https://resh.edu.ru
bu6mmoreka [JOK

[IpumeHeHne BaXXHEUIIINX HEMETAIJIOB U UX https://m.eds00.ru

25 .

COEeIMHEHUN bubmuorexa POIII
https://resh.edu.ru

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 bu6mmoreka [JOK

26 teme «Hemeramibly. Beranucienus mno https://m.edso00.ru
YPaBHEHUSAM XUMUYECKUX PEAKIUN U bubnuorexa POII
TEPMOXUMHUYECKUE PACUETEI https://resh.edu.ru

97 IIpaktuyeckas pabora Ne 3. «Pemenne bubnuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

https://m.edsoo.ru
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"HemeTtamisr"»

Bbubauorexa POIII
https://resh.edu.ru

bubmmorexa [{OK
28 KonTtponsHas pabora o Temam «MeTauibny https://m.edsoo.ru
n «Hemeramisny bubmnorexa POII
https://resh.edu.ru
bubmmoreka [{OK
29 Heoprannueckue u OpraHM4ecKue KACIOTHl. https://m.edsoo.ru
Heoprannueckue u OpraHn4ecKrue OCHOBAHMS bubnuorexa POIII
https://resh.edu.ru
AmpoTepHbIe HEOpraHU4YEeCKHEe U bubnuoreka [IOK
30 OpraHnveckue coeAuHeHus. [ eneTnueckas https://m.edsoo.ru
CBSI3b HEOPTAaHWYECKNX U OPTaHUYECKUX bubnuotexa PO
BEIIIECTB https://resh.edu.ru
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO, bubmorexa LOK
31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, https://m.edso0.ru
Pa3BUTHUU METUITUHBI brbmmorexa PO
https://resh.edu.ru
bu6mmoreka [JOK
[Ipencrarnenuss 06 0OMMUX HAYYHBIX
32 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS https://m.eds00. 1
BA)KHEHIIINX BEIIECTB bubmotexa PIII
https://resh.edu.ru
bubnuoreka [JOK
33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB hitps://m.eds00.1u
bubanorexa POII
https://resh.edu.ru
bu6mmoreka [JOK
34 XUMUS U 3I0POBBE YEIOBEKA hitps://m.edsoo.ru
bubmuorexa POII

https://resh.edu.ru
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumust Pynasutuc I'.E.(10-11) (ba3oBbrii)
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Xumusd. Iugaktuyeckuit Marepuan. 10-11 kmaccel. A.M.Paneuxuii

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.gnpbu.ru/web _resurs/Estestv_nauki 2.htm. [Tog6opka unTepHer-
MaTepUasoB ISl YUYUTEICH.

http://www.l-micro.ru/index.php?kabinet=3. THbopMaIus o MKOILHOM 000pYA0BaHUH.
http://www.ceti.ur.ru CaiiT LleHTpa sxonoruueckoro oOydeHusi 1 HHPOpMaIuu.
http://school-collection.edu.ru ExmiHas KoyuieKus uI/I(prBLIX O6pa30BaTeJILHLIX
peCypCoB.

http://www.ravnovesie.com, www.salebook.ru O6yugatromue kypcol «Bar
PENETUTOPY.

http://v.SCHOOL.ru bubinoreka DJICKTPOHHBIX HATJIAAHBIX IIOCOOUH.



http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://v.school.ru/




