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PabGouast mporpamma mo yueObHomy mpeamery "Xumwusa" (0a30BBIM  ypOBEHB)
(mpenmetHass ob6nactb "EcTecTBeHHO-HaydHble TpeAMETH") (Jajlee COOTBETCTBEHHO -
nporpaMMa IMo XHMHH, XAMUS) BKJIIOYACT TOSCHUTEIBHYIO 3aIlMCKYy, COAEp)KaHUE OOy4YCHHS,
TUTAHUPYEMBIE PE3YNIbTaThl OCBOCHHUSI POTPAMMEBI TIO XHMHH.

[TosicHuTenpHAs 3amUcKa OTpakaeT oOImMe IeTM W 3aadyd  W3yYeHHs XHUMUH,
XapaKTePUCTUKY TICUXOJOTHUYECKUX MPEANOChUIOK K €€ M3YYEHUIO0 OOydJarolUMUCS, MECTO B
CTPYKTYpe Y4YeOHOro IUIaHA, a TaKKe MOIXOABl K OTOOpY COAEpKaHUs, K OIPEICICHUIO
TUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYPE TEMAaTHIECKOTO TIIAHUPOBAHUS.

Coneprxanre 00ydeHHs PacKphIBACT COAEPIKATEIbHBIC JIMHUH, KOTOPBIE MPEIararoTcs
JUTSE 00SI13aTEIBHOTO U3YUCHUS B KAKIOM KIIACCe HAa YPOBHE CPEAHET0 001ero oopazoBaHusl.

[Tmanupyemble pe3ysbTaThl OCBOCHHUS MPOTPAMMBI TI0 XHMHHW BKITIOYAIOT JTHYHOCTHBIE,
METanpeMETHbIE Pe3yJdbTaThl 3a BECh IMEpPHOJ] OOydYeHHUsT Ha YpOBHE CpEIHEro ooOIero
00pa3zoBaHMs, a TAKXKE MPEIMETHBIE JOCTHIKEHUS 00yUaromerocs 3a KK bl To 00ydeHuUs.

IHosicHuTeIbHAS 3aNIUCKA.

[IporpamMma Mo XMMHUHM Ha YpOBHE CpeIHEro oOImiero odpa3zoBaHMs pa3paboTaHa Ha
OCHOBE TpeOOBaHMI K peE3yJbTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTEIbHOW MPOrPaMMBbI
cpenHero obmiero oOpazoBanus, npeacraBieHHIx B ®I'OC COO, c¢ yuerom Konmenuuu
npenoaaBaHusl yueOHoro mpenMera "Xumusa' B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
deneparuy, peanu3ylonX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHUN
benepanbHON paboueit mporpaMMbl BOCITUTAHHMS.

[TporpamMma o xumuu (0a30BBIi YPOBEHB) Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus:

® YCTaHABIMBAeT oOOs3aTelbHOC  (MHBAPUMAHTHOE)  MPEAMETHOE  COJEp)KaHHE,
orpezenseT KOJIMYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKHU Ha KaXK/IOM 3Tare U3y4eHus
npeaMeTa, IpeycMaTpuBaeT MPUHIIUIIBI CTPYKTYPHUPOBAHUS CONEPIKAHUS M PACTIPEACTICHUS €ro
0 KJIaccaM, OCHOBHBIM pa3ziesiaM U TeMaM Kypca;

® JaeT MPHUMEPHOE pacrpeseieHue y4eOHBIX YacoB IO TEMATUYECKHM pasjesiam,
PEKOMEHAYET MPUMEPHYIO TOCIEI0BATENbHOCTh HU3Y4YEHHS! OTAENIBHBIX TEM Kypca C y4eToM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobenHocTel obyvaroruxcs 10 - 11 kmaccos;

® JaeT METOAMWYECKYI0 MHTEpPIIPETAlI0 LeNed H3Yy4eHHUs IpeaMeTa Ha YpOBHE
COBPEMEHHBIX IPHUOPUTETOB B CHCTEME CpPEAHEro o0Liero oO0pa3oBaHMs, COJAEp)KATEIbHOU
XapaKTepUCTUKU  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHUS OCHOBHOM  0Opa3oBaTeiabHOU
IpOTrpaMMbl CPEIHEro 00Iero odpa3oBaHUs (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX),
OCHOBHBIX BHUJOB Yy4€OHO-TIO3HABATENbHON JESATENbHOCTH OOYydalolerocss MO OCBOEHUIO
cojepxkanus npeaMera. 1o BceM Ha3BaHHBIM MO3HMIMSAM B IPOrpaMMe MO XMMHHU COOJIOCHA
MIPEEMCTBEHHOCTh C paboueill MporpaMMoil OCHOBHOTO OOIIIETro 00pa3oBaHUs MO XUMUHU (171 8 -
9 kimaccoB 00pazoBaTeIbHBIX OpraHu3aluii, 0a30BbIH YPOBEHBD).

Xumudeckoe oOpa3oBaHHE, TIOJyd4aeMOe BBIMYCKHUKaMH 0011e00pa3oBaTebHON
OpraHu3aluy, SBISETCS HEOTHEMIIEMON YacThIO UX OOPAa30BAaHHOCTU U CIY)KUT 3aBEPIIAIOIINM
9TAriOM peajin3allid Ha COOTBETCTBYIOLEM 0a30BOM YpOBHE KJIIOUEBBIX LIEHHOCTEH, MPUCYIINX
IIEJIOCTHOM CHUCTeME XHMHYecKoro oOpasoBanus. KiroueBble HEHHOCTH KacaloTCs MO3HAHUSA
3aKOHOB MPUPOJIbI, (HOPMUPOBAHMSI MHUPOBO33PEHMSI U OOLIEH KyJIbTYphl YeNOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOILEHHUS K CBOEMY 3JI0pPOBbI0 W MPHUPOJHON Cpene.
Peanusyercs xumuueckoe oOpa3oBaHue OOyYarONIMXCs Ha YPOBHE CpEIHETO OOIIero
o0pa3oBaHUs cpelcTBaMH yueOHOTro npenmera "Xumus", coaepKaHue U MOCTPOSHUE KOTOPOTO
orpezeNieHbl B MPOrpaMMe MO XUMHUHU C Y4eTOM cleUu(UKH HayKd XMMHH, €€ 3HAueHUs B
MO3HAHUY TIPHUPOJBI U B MaTEpUATBHON >KU3HHU OOIIECTBA, a TAKXKE C y4eTOM OOIIMX IHeNed u
INPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMbl CpPEIHEro oOIIero
oOpazoBanus B Poccuiickoit @enepannu.
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[Tpu popmupoBanum copepkanus npeamera "Xumus" yuTeHbI CIECAYIONIHNE MMOT0KEHHS
0 cnenuduKe U 3HaUCHUH HAyKU XUMHUU.

XUMUS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOyi0 poJib B CO3/IaHUU
HOBOH 0a3bl MaTepHalbHOM KYJIbTYpPbl, BHOCUT CBOH BKJIaJ B ()OPMHPOBAHUE PAIIMOHAIBHOTO
HAYYHOTO MBIIUICHUS, B CO3/IaHUE IEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIEM MHUpPE KakK O
€IMHCTBE MNpPHUPOJBl M 4YeloBeKa, KOTOpoe (opMupyercs B XHMHUU Ha OCHOBE IIOHUMAaHHs
BEILIECTBEHHOI'O COCTaBa OKPY)KAIOIIErO0 MHUpPA, OCO3HAHUS B3aWMOCBSI3M MEXIY CTPOECHUEM
BEILIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

CoBpeMeHHass XMMMS Kak HayKa CO3MJaTelbHas, HayKa BBICOKMX TEXHOJIOIHH
HalpaBjIeHAa Ha peleHHe NIOOaNbHBIX NPOOJEM YCTOMUMBOIO pa3BUTHS YEJIOBEUECTBA -
CBIPbEBOHM, IHEPreTHUECKOM, MUIIEBOM, HKOJOTHUECKOW O€30MacHOCTH M OXpaHbl 310pPOBbSL.
TecHO B3aMMOIEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHs CTajJla HEOThEMIIEMOMN
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOIMMBIM YCJIOBHEM YCHEIIHOTO TPyAa U JKU3HU KaxIOTro
yjieHa o0IecTBa.

B cooTBercTBUM C OOIIMMH LEISIMHA U TPUHIMIIAMH CPEIHEro 00Iero oOpa3oBaHUS
conepxanue npeameta "Xumusa" (10 - 11 kmaccel, 0a30BBI YPOBEHb U3yUEHHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOJUMYIO UM JUIs
BbIpa0OTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTNO BKJIIOYEHUS B JKU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

Cocrapnsiromumu ipeameTa "Xumusa" SBISIIOTCS 0a30Bble Kypehl - "Opranmueckas
xumua" u "OOuiast 1 HeopraHuveckass XuMus'", OCHOBHBIM KOMITOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIOTCSI OCHOBBI 0230BOM HAyKM: CUCTEMA 3HAHUH MO0 HEOPraHMYECKOW XUMHH (C BKIIOUEHUEM
3HaHUHM U3 00UIel XUMHM) U OpraHWYecKor XuUMuU. POpPMHUPOBAHUE JTAHHOW CHUCTEMbI 3HAHUM
OpU M3Y4EHUU MpenMeTa oOecreyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conmepxaHus KypcoB - "Opranwmdeckas xumus" u "OOmas wu
Heopranuueckass xumus" chopMupoBaHa B HporpaMMe MO XHMHH Ha OCHOBE CHCTEMHOTO
moaxoAa K HM3YyYEHHIO Yy4eOHOTO MaTepuasia W OOyCJIOBIIEHa HMCTOPHUYECKH OOOCHOBAHHBIM
pa3BUTUEM 3HAHUM HA OIPENEICHHBIX TEOPETUUECKUX YPOBHAX. B Kypce opraHuyeckon XuMuu
BEUICCTBA PACCMATPUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPHUM CTPOEHUS OPraHUYEeCKHX
COECIMHEHUH, a TaKKe Ha YpPOBHE CTEPEOXMMMUYECKHX M DJIEKTPOHHBIX NPEACTaBICHUH O
cTpoeHuu BemlecTB. CBeleHMs 00 M3yyaeMbIX B Kypce BEILECTBaX JAKOTCS B Pa3sBUTHU - OT
YIJIEBOAOPOAOB 10 CIOXHBIX OMOJOIMYECKH aKTHBHBIX COCJUHEHUH. B Kypce opraHmdeckoit
XUMHUHU TIONYy4aloT pa3BUTHE CHOPMHPOBAHHBICE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
NEepBOHAYAJIbHBIE MPEACTABICHUS O XMMUYECKOH CBS3M, KIACCH(UKAIIMOHHBIX TMPU3HAKAX
BELIECCTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKON pEaKLUH.

B npeamere "Xumusa" 6a30BOro ypoBHS paccMaTpuBaeTCs M3yYEHHBIH Ha YpOBHE
OCHOBHOTO 001Iero o0pa3oBaHHs TEOPETHUECKUN Marepuanl W (PaKTOIOTHYECKUE CBEACHUS O
BEIIECTBAaX W XMMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce "OOmas u HeopraHuueckas
XUMHA" 00y4aromuMCsl MPEeJOCTaBIAETCs BO3MOKHOCTh OCO3HATh 3HAUYEHUE INEPUOIUYECKOrO
3aKOHA C OOIIETEOPETHYECKUX U METOJOJIOTHYECKUX MO3MIMMU, IIy0xke MOHATh MCTOPUYECKOe
n3MeHeHue (QYHKIHMN 3TOTO 3aK0HA - OT 00001aromen 10 0OBSICHSIONICH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXKHEHILIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U IPUMEHEHHH, a TaKKE O XUMHYECKMX PEAKUUAX, HMX CYHIHOCTH M 3aKOHOMEPHOCTSX
poTekaHus JomnonHsercs B Kypcax 10 m 11 kimaccoB anemMeHTaMM COAepkKaHMs, UMEIOINUMU
KYJbTYpPOJOTMUECKUI M MNPHUKJIATHON XapakTrep. OTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSA3M XMMHMHM C JPYIMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHOU U
IPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHMsI K IPOLIECCY
TBOPYECTBA B 00JIACTH TEOPUHU U MPAKTUYECCKUX MPUIIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUUMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSTH €€ JUIsl MOMOJHEHHUs 3HAHWW, peleHUs
UHTEJUIEKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIIEA0BaTENbCKUX 3a1a4. CopepikaHue yueOHOro



npeamera "Xumua" JaHHOTO YPOBHS M3y4YeHHMS OPHEHTHPOBAaHO Ha (opMupoBaHue Yy
00y4aromuXxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TIOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepHaJIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYECKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUI MyTEM IKCIEPUMEHTA
U pEUICHUS TPOTHBOPEUHMA MEXIYy HOBBIMHU (PaKTaMU U TEOPETUUYECKUMHU MPEATOCHUTKAMU,
OCO3HAHWE POJIM XMMHUHU B PEIICHUH SKOJOTUUYECKHX MPOOJIeM, a Takke MmpobieM cOepekeHus
YHEPreTHUECKUX PECYpPCOB, CHIPbS, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTEPUAIOB.

B mnnane pemenus 3agad BOCHUTAHMS, PA3BUTHUA U COIMAIM3ALMUA OOYYarOIIUXCS
OPHUHSITHIE MPOTPAMMON MO XUMHUHU TMOIXOABl K OMPEICICHUI0 COACPKAHUS U TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaroT (OPMHUPOBAHHE y OOYYaIOIMIMXCS YHUBEPCATHHBIX YUEOHBIX
NEHCTBUH, uMEIoNMX 0a30BO€ 3HAUEHUE [UIsI PA3IMYHBIX BHJIOB JIEATEIBHOCTH: PEIICHUs
npoOjeM, TOWCKa, aHaim3a M 00paboTku WH(OpMaIMU, HEOOXOAMMBIX I NPUOOpETEHUS
ONbITa IMPAKTUYECKOM M HUCCIEA0BATEIIbCKOM JAEATEIbHOCTH, 3aHUMAIOLIEN Ba)XHOE MECTO B
MO3HAHUH XUMUH.

B mpakTuke mpernogaBaHus XMMHUU KaK HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS,
Tak M Ha YypOBHE CpeIHEro ooOImero oOpa3oBaHUsA, IMPHU OMNPEICIICHUU COAEpKaTeIbHON
XapaKTePUCTUKU IIeNiel M3ydeHHUs TMpeAMeTa HamnpaBlIeHHEM IMEePBOCTEIIEHHON 3HAYUMOCTU
TPalMLUMOHHO TMpH3HAeTCsl (OPMUPOBAHHE OCHOB XUMHUYECKOW HAykKM Kak o0sactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, NPAKTHUECKOW JESITEeIbHOCTH 4YeJIOBeKa M Kak OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJdbTypbl. C METOAMYECKOM TOYKH 3pEHUS TaKOM TMOIXO0d K
OTIpeICTICHUIO 1[eIeH U3YUCHHsI IPEAMETA SBIISETCS BIOJIHE ONPaBIAHHBIM.

['maBHBIME 1eNsAMH W3ydeHUs mnpeaMmera "Xumusa' Ha ypOBHE CPEIHETO OOIIEro
o0pa3oBaHus Ha 6a30BOM YPOBHE SIBIISIFOTCS:

¢ (opMHUPOBAHHE CHUCTEMbl XMMHUYECKHX 3HAHUN KaK Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOIl JIeKaT KIIOYEBbIE TMOHATHUSA,
dbyHIaMeHTallbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M TIOHUMaHUE
CYILITHOCTH JOCTYMHBIX 000OIIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUe
WX Pa3BUTHUS U CTAHOBJICHHUS;

e (GopMupOBaHUE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJIaX MO3HAHUSI BEIIECTB
U XUMHUYECKHUX PEaKIuil, HEOOXOAUMBIX AJIsI MPUOOPETCHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEUIECTB M XUMHUYECKHX SBJICHHUN, MMEIOIIUX MECTO B MPHUPOAE, B MPAKTUUYECKOH U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHI M CIOCOOOB [I€ATENbHOCTH, CBSI3aHHBIX C HAOJIIOACHUEM U
OOBSICHCHUEM XHMHUUYECKOTO IKCIIEPUMEHTA, COOIOACHUEM IMpaBUl 0€30MMacHOr0 OOpamieHus ¢
BEIIIECTBAMH.

Copep:xarenbHasi XapaKTepUCTHKA LeJIel U 3a/1a4 U3Y4EHHUs MpeAMEeTa B Mporpamme 1o
XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUU C HOBBIMH NPUOPUTETAMH B CHCTEME
cpenHero oduiero oopasoanus. CeroHs B MpenoaBaHUN XUMUU B OOJIbIIEH CTENEHH OTAAETCS
MPEIOYTEHHE MPAKTHYECKON KOMIIOHEHTE COJAEpKaHUS OOy4YeHHs, OPHUCHTHPOBAHHOW Ha
MOATOTOBKY BBIMTYCKHUKA 00IIe00pa30oBaTeIbHON OpraHU3alliM, BIIAJCIONIET0 HE Ha0oOpoM
3HaHWHA, a (PYHKIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH aKTHBHOTO
MOJTyYEHUs 3HaHUN U PUMEHEHUS X B PEaJIbHON KU3HU AJISl PELICHUS MPAKTUYECKUX 3a/1a4.

B oaroli cBA3um npu wu3ydeHuun npeamera "Xumus" JAOMUHUPYIOUIEE 3HAUEHUE
NpUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

e anamnTanus OOyYalOUXCS K YCIOBHUSAM JTUHAMUYHO DPAa3BUBAIOIIETOCS MUDPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTUIO TPAMOTHBIX pEIIEHUII B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

e (dopmHupoBaHHE y OOYYAIOMIUXCS KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIECTEHITUN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUJIOB JI€ATEIHHOCTHU: PELICHUS MTPOOIIEeM,
NIOWCKa, aHamm3a u 00paboTKM WHPOpPMALMHU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C



MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeady;

® pa3BUTHE I[IO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYyadbHBIX UM  TBOPYECKHX
CIOCOOHOCTEN O0YYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEILHO MPUOOPETaTh HOBBIE 3HAHUSI TIO
XUMHUH B COOTBETCTBUM C JKM3HCHHBIMU TIOTPEOHOCTSIMH, WCIOIB30BaTh COBPEMEHHBIC
nH(OPMallMOHHBIE TEXHOJIOTMM [UIsl TIOMCKa M aHajau3a ydyeOHOW U Hay4dyHO-TIONYJISpHOMN
uH(OPMAIIUN XUMUYECKOTO COACPKAHMS;

e (QopMupoBaHHE M pa3BUTHE Yy OOYYAIOLIUXCS ACCOLMATHBHOIO M JIOTHYECKOIO
MBIIIICHUS, HAOJIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, TIPH IJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

e BOCIUTaHUE y 00ydYarommxcs yOexJIEHHOCTH B TYMaHHCTHUYECKOI HampaBiIeHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHWH TJo0aldbHBIX  MpoOJeM  palloHaIbHOIO
MPUPOIOTIONB30BAHUS, TOMOTHEHUS JHEPTeTUYECKUX PECYpCOB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIIEHHS K NPHUPOJE U CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMS MOTYYCHHBIX 3HAHUH JJISI IPUHSATHUS
IPaMOTHBIX PEHICHUN B CUTYalLlUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

Lenu u 3amaun u3ydeHus npeamera "Xumus" MOTYUHIH MOIPOOHYIO METOIHUYECKYIO
UHTepnpeTanuio B pazaene "llnaHupyemble pe3ysbTaThl OCBOCHHS MPOrpaMMbl MO XHUMHUHU'",
TakuM 00pa3oM 00eCledeHO YEeTKOE IMPEACTABICHUE O TOM, KaKhe 3HAHHS M YMEHHUS HUMEIOT
IpsIMOE OTHOIICHHE K pean3alui KOHKPETHOMN 1IeJIH.

B yuebHOM 1utane cpemHero obuero oopazoBanus npeaMet "Xumus" 6a30BOro ypoBHS
BXOJIMT B COCTaB MpeAMeTHOM o0acT "EcTecTBeHHO-HAyUHbBIE TPEIMETHI".

OO1ee yuciio 4YacoB AJis U3ydeHUs Xxumud, - 68 gacos: B 10 kmacce - 34 gaca (1 gac B
Heneno), B 11 kmacce - 34 gaca (1 gac B Heneonio).

Conep:xanue o0yuenus B 10 kiacce.

Opeanuueckas Xumus.

TeopeTnyeckrie OCHOBBI OPraHUYE€CKON XUMUU.

[Ipeamer opraHuueckoil XUMHUHU: €€ BO3HUKHOBEHHE, pPa3BUTHE W 3HAYEHUE B
MOJTYYECHUHU HOBBIX BEILIECTB U MAaTEpUANIOB. TeopHsi CTpOCHHSI OPraHUYeCKuX coequHeHnil A.M.
BytnepoBa, ee ocHOBHBIE ToNokeHUsL. CTPYKTypHBIE (GOPMYIBI OPraHUYECKUX BEIIECTB.
['omonorusi, nzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCIMHEHHUSX - OJMHAPHBIE U
KpaTHBIE CBSI3U.

[IpencraBnenne o Kinaccuukamuu  OpraHudyeckux BemecTB. HomenknaTtypa
OpPraHMYECKUX COCIWHEHUH (cHucTeMarhdeckas) W TPHUBHAIBHBIC Ha3BaHUS BAKHEUIIMX
MIPEACTABUTENEH KIAaCCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTAIbHBIE METO/IbI U3YUYCHHS BEILIECTB U UX MPEBPALLECHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHWYEeCKUX BEIIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYI
OPTaHMYECKHUX BEIIECTB, HAONIOACHHE U ONUCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB TIO
IIPEBPAIEHUIO OPTAaHUYECKUX BEILECTB MPU HarpeBaHuU (TJ1aBieHue, 0OyriIuBaHUE U TOPEHUE).

YTraeBoaoposl.

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHH psif. MeTaH M 3TaH - mpocTeumme
MPEICTABUTEIM aTKaHOB: (M3MUYECKHEe W XUMHUYECKHE CBONCTBA (peakiWH 3aMeIleHus u
TOpEeHUs ), HaXO0XACHNUE B IPUPOJIE, TOJTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUHN Psifl. DTUIICH U MPOMUJIEH - MPOCTEHIINe
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME U XHUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS,
rajJjioreHupOBaHMs, TUIpaTalluy, OKUCICHHS U TTOJUMEPHU3ALINH ), TOTyYeHUE U TIPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u metTunOyranuen-1,3: cTpoeHre, BAKHEUIIINE XUMUICCKHE
cBoOMcCTBA (peakuus noaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psl. ANECTHICH -
NPOCTEUIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rUIPUPOBAHUS, TAIOT€HUPOBAHMS, THAPATALIMH, TOPEHHUSI ), TOJydYE€HUE U IPUMEHEHHE.




Apensl. ben3on: cocraB, cTpoeHue, (GU3MUECKHEe W XMMHUYECKHE CBOWCTBA (pEakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), TOJy4YeHHUE W TpPUMEHEHHE. TOKCHYHOCTh AapeHOB.
I'enernueckas CBSA3b MEKIY YIICBOIOPOAAMHU, TPUHAICIKAIIMMHE K PA3TUIHBIM KJIaccaM.

[IpupoaHble HICTOYHUKY YTIIEBOAOPOI0B. [IpupoaHslii ra3 u nomyTHbie He(TAHbIE Ta3bl.
Hedts u ee mnpoucxoxnenue. CrocoObl mnepepaboTku He(THU: TeperoHka, KpPEeKUHT
(TepMUYECKHH, KaTATUTHIECKUH), muponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE B
MPOMBINIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €ro epepadboTKH.

DKcrepuMeHTAIbHbIE METObl M3YUECHHUSI BEIIECTB U UX MPEBPAICHHUI: 03HAKOMIICHHE C
oOpa3iaMu IiacTMace, KaydykoB M pe3usl, koywiekiuu "Hedts" u "Yrons", MmogenupoBanue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, MPOBEACHHUE MPAKTUYECKOH paboThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuetHrle 3amaun.

Breruncnenus mo ypaBHEHUIO XUMHYECKOW peakiuu (Macchl, o0beMa, KOJINYEeCTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00beMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOYKTOB PEAKLIUH).

Kucnoponcoaepxaiiye opraHiyeckue COeIMHEHUsL.

[IpenenpHBIE OMHOATOMHBIE CHOUPTHL. METaHON W 3TaHOJN: CTpOCHHE, (U3HUECKHUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTHUBHBIMU METallaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMHi CIUPTOB. JleficTBUE MeTaHoa U 3TaHoJIa
Ha OpPTraHu3M YeJIOBeKa.

MHOroaToMHbBI€ CHHUPTHL. IJTUICHIJIMKOIb W TJIHUIEPUH: CTpOCHUE, (pu3mveckue u
XUMHUYECKHE CBOMCTBA (B3aUMOAEHCTBHE CO IIETOYHBIMUA METallIaMi, KayeCTBEHHAs peaklys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@DeHon: CTpOeHUE MOJICKYIbl, (PU3NYECKUE W XUMHUYECKUE CBOMCTBA. TOKCHYHOCTH
denomna. [Ipumenenne Genona.

Anpaerunpl. GopManbaerui, aneTalbICTHA: CTPOCHHE, (PU3MYECKHEe M XUMHUYECKUE
CBOICTBa (peaklUMH OKHCIEHUS W BOCCTAHOBJICHUS, KaueCTBEHHBIC PEAKIIUU), MOJyuyeHUEe M
MIpUMEHEHUE.

OAHOOCHOBHBIE TpelelbHbIE KapOOHOBbIE KHUCIOTHL. MypaBbUHasT U YKCyCHas
KHCJIOTBI: CTpOeHHe, (U3MYEeCKHe M XMMUYECKHE CBOMCTBa (CBOWCTBa, oOImMe s Kiacca
KHUCJIOT, peakius 3TepuduKanuu), mnoiaydeHue U npumeHeHue. CTeapuHOBas U OJIEMHOBAs
KHCIIOTHI KaK TMPEACTABUTENHM BBICIIMX KAapOOHOBBIX KHUCIOT. MbIIa KaK COJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOIIEe IeHCTBHUE.

CrnoxHble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX APUPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. bruosorndeckas pojb KUPOB.

VYrneBoapl: cocTaB, Kiaccu(uKaus YriaeBOJOB (MOHO-, JHU- M TOJHCAXapPUIIBI).
['mroko3a - MpOCTEHIMT MOHOCaXapul: OCOOEHHOCTH CTPOEHHUS MOJICKYJbI, (pu3nueckue u
XUMUYECKHE CBOICTBa (B3auMmopeiicTBue ¢ runpokcuaom meau(ll), oxucineHne amMmuadHbIM
pactBopoM okcuaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXK/ICHHUE B TIPUPO/IE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. pykro3a Kak H30Mep TIIFOKO3bI.

Kpaxman u nenmiosnosa kak npupoaHbie nonuMmepsl. CTpoeHHe Kpaxmaiia U IeITH0I03blI.
du3nyecKue 1 XUMUIECKIE CBOMCTBA KpaxMala (THAPOIN3, KAYeCTBEHHAS PEAKIIUs C HOJIOM).

DKcriepuMEeHTaAIbHbIE METObl M3YyU€HHUs BEIIECTB M UX MpPEeBpalICHHl: MpoBeaeHUE,
HAOIIO/ICHUE U OINHCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAauyeCTBEHHBIC
peakIMu OJHOATOMHBIX CIUPTOB (OKucCiIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cnupToB (B3aumopeiicTBue rmiepuHa ¢ ruapokcugom menu(Il)), ampaerunoB (OKucIeHHE
aMMHayHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(Il), B3ammopeiicTBUe
Kpaxmajia C HOJOM), MPOBEICHUE NPAKTHUYECKONH pabOTHI: CBOICTBA pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuernsie 3amaun.




Bbruuciienuss mo ypaBHEHHMIO XMMHYECKOM peakiuu (Macchl, o0beMa, KOJIUYECTBa
UCXOJIHOTO BEILECTBA MJIM MPOJYKTA PEAKIMH IO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY
OJIHOT'O U3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIINH).

A3oTcozeprkalye OpraHuuecKue COeINHEHMsL.

AMUHOKHCTIOTBI Kak aM(OTepHble OpraHMYecKkue coequHeHus. Pusuueckue u
XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha NpuUMepe INMLIMHA). buonoruueckoe 3HaueHHe
aMUHOKHCIIOT. [lenTuast.

benku xak mpUpoJHBIE BBICOKOMOJIEKYJISIpHBIE coenHeHus. [lepBuuHas, BTopuuHas u
TpPEeTUYHAsl CTPYKTypa OenKkoB. XHMHUYECKHE CBONCTBa OJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHbIE PEaKIIMU Ha OEJIKH.

DKcIepUMEHTAIbHBIE METO/IbI U3YUYEHHUs BEIIECTB M MX MPEBpAlCHU: HaOMI0IeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JE€HAaTypalus OENKOB NpH HAarpeBaHWM, LIBETHBIE
peakuuu OeNKoB.

BbIcOKOMONEKYISIpHbIE COEAMHEHUS.

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJINMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALNHU, CpPEelHAs MoJleKyssapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - OJMMEPHU3ALUs U TOJIMKOHACHCALIMSL.

OKcIepUMEHTAIbHBIE METO/IbI U3YUYEHHUS BEIIECTB U UX MPEBPAILEHUI: 03HAKOMIICHHE C
00pa3iaMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIYKOB.

Mesicnpeomemnvie cesa3u.

Peanu3zanus MexXnpeIMETHBIX CBSA3EH NPU U3YUYEHUU opraHndeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Y€pe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUM, SBIISIOLIMXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOuire ecTeCTBEHHO-HAyUYHbIE IMOHSTHA: SIBICHUE, HAy4HBIH (DAKT, TMIOTE3a, 3aKOH,
TEOpHsI, aHalIMW3, CHUHTE3, KIacCCU(PUKAIMs, TIEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHE,
9KCHEPUMEHT, MOJICITUPOBaHHUE.

®dusuka: MaTepus, 3HEpPIUs, Macca, aToOM, 3JEKTPOH, MOJEKYJa, SHEPreTU4eCKHUi
YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHUE BEIECTBa, (PU3MUECKUE BEINYMHBI U
€AMHMIIBI UX U3MEPEHUS.

buonorus: knerka, opranmsm, 6uochepa, oOMeH BeliecTB B opraHuzMe, (POTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIriIeBOIbl, )KUPbI, (DEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbL, MOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosoryusa: NUILEBBIE IPOAYKTHl, OCHOBBI PAllMOHAIBHOIO IHTaHUS, MOIOLIUE
CpEACTBa, JIEKAPCTBEHHbIE M KOCMETHYECKHE MpenapaThl, MaTepHajbl U3 HCKYCCTBEHHBIX HU
CUHTETHUYECKUX BOJIOKOH.

Coaep:xanue o0yuenus B 11 kiacce.

Obwas u HeopeaHu4eckas XUMuUs.

Pazgen 1. TeopeTnueckue 0OCHOBBI XMMUMU.

XAMHYECKUH JJIeMEHT. ATOM. Smpo aroma, HW30TOMBL. ODJEKTpOHHAs 0000YKa.
DHepreTUYecKre yPOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaIH, S-, P-, 0- 3seMeHThl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB MO OpOUTAaIsiM B aTOMAax 3JEMEHTOB MEPBHIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

[lepuonuueckuii 3akoH u Ilepromuueckas cucremMa XUMUYECKHX siemeHtoB JI.M.
MenneneeBa. CBsi3b NEPUOJMYECKOrO0 3akoHa U llepuogmueckoil CUCTEMBI XMMHYECKHX
snemeHToB J[.MI. MeHnneneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIIOKHBIX BEIIESCTB
10 TPYIIaM U NepruogaM. 3Ha4Y€HUE EPUOIUYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemniecTBa. XUMHUYECKass CBS3b. BHUIbI XMMHUYECKOW CBS3U (KOBaJCHTHAas
HEemnoJisipHasl U TOJSApHAas, MOHHAas, MeTajuinyeckas). MexaHu3Mbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM U JOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIEeKTpOoOTpULATENBHOCTh. CTeneHb OKUCIeHHs. IOHBI: KATHOHBI U AHWOHBI.



BemiectBa MoJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o mucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMJIHBIE pacTBOPHL. MaccoBas
JIOJISI BEILIECTBA B PaCTBOPE.

Knaccudukanmss HeopraHuueckux coenuHeHW. HomeHkiaTypa HeOpraHUYecKHux
BEIECTB. ['eHeThueckas CBsI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IUYHBIM
KJ1accam.

Xumuueckass peakius. Knaccupukanuss XMMUYECKUX pEakiMii B HEOPraHUYECKOH U
OpraHMYECKON XMMHUHU. 3aKOH COXPaHEHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUs U MpeBpalleHus
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKopocTh peakluy, €e 3aBUCUMOCTb OT pazNuyHbIX (hakTopoB. OOpaTHMble peakiuu.
Xumuueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunmun Jle [larensbe.

DnexTponuTuueckas aucconuanus. CuibHbIe U clladble AMeKTponuThl. Cpena BOAHBIX
pPacTBOPOB BEIIECTB: KHCIas, HeMTpanbHasl, ieouHas. Peakiinu HoHHOTO oOMeHa.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMEHTAIbHBIE METObl U3YUYEHHs BEIIECTB M MX MpEBpallleHUi: TeMOHCTPALUs
tabmun "llepuoanueckas cucrema xumudeckux dnemeHtoB JI.M. MenneneeBa", u3ydeHue
MoJiele KPUCTAJUIMUECKUX pEIIeTOK, HaOMIoJeHHe U ONHMCAHHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (PAa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaiam3aTopa,
oTpefiefieHue Cpe/ibl pacTBOPOB BEILIECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHIMKATOPA, pPeaKluu
MOHHOTO OOMEHa), NpPOBEIEHUE MpaKTHUecKoW padoThl "BiusHue pa3nnyHbX (HaKTOpOB Ha
CKOpPOCTh XUMUYECKOW peakuu'.

Pacuernsie 3amaun.

Pacyersl mo ypaBHEHHSM XUMHUYECKHX pEakiuii, B TOM YHCIE TEPMOXUMHUYECKUE
pacueThl, pacueThl ¢ UCIIOJIb30BaHNEM NOHATHA ""MaccoBas A0 BelecTsa'.

Paznen 2. Heopranuueckasi Xumus.

Hemeramnsl. Ilomoxxenune HemeramwioB B llepuonuueckoid cucremMe XHUMHYECKHX
snementoB JI.MI. MennmeneeBa M OCOOCHHOCTH CTpOEHHS aroMoB. (DuU3MYECKHE CBONCTBA
HEMETAIUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha MIpUMepe KUCIopoia, cephl, hocdopa u yriaepoaa).

XVWMHYECKUE CBOMCTBA BAKHEUIINX HEMETAUIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa,
yIiepoJia U KPeMHUs) U UX COCAMHEHUH (OKCUIO0B, KUCIOPOACOAEPKALINUX KUCIIOT, BOJAOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue MeramioB B Ilepuonnueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. OCOOEHHOCTH CTPOEHHSI AMEKTPOHHBIX 000JI0UeK aTOMOB MeTaioB. Obmiue
dbuszndeckue cpoiictBa MeTauioB. CIIaBBI META/UIOB. DJIEKTPOXUMHYECKUN Pl HANPSHKEHUN
METaJJIOB.

XVWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KaldWil, KaJbIMi, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O6mme crmocoOs! moTydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

DKCHEepUMEHTAIbHBIE METOAbl M3Y4YEHHS BEIIECTB M HX MPEBPALECHUN: H3yYCHUE
KOJUTEKIIMU "MeTauibl U cruiaBel'", 00pa3IioB HEMETAUIOB, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/ad4,
HAOIO/ICHUE W ONHCAHHWE JCMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aUMOJCHCTBHE
TUAPOKCUA ATIOMHHHMSI C PACTBOPaMH KHMCIIOT U IIeJloueH, KaueCTBEHHbIE peaKIMU Ha KaTHOHBI
METAaJIJIOB).

PacuetHrble 3amaun.

Pacyetsr mMacchl BemecTBa MM 00beMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEeMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMHM BEIIECTB, pacueThl Macchl (0ObeMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMHS U )KU3Hb. MeXIpEeIMETHBIE CBS3H.




Ponp xumum B 0O0eCHEYEHHWHM JKOJIIOTUYECKOW, DHEPreTHUECKOH U  MUIIEeBOI
0€30I1aCHOCTH, pa3BUTUM MeIuUUHblL. [loHATHE O HaydHBIX METOJaX IMO3HAaHMUS BEIIECTB U
XUMUYECKHUX PEAKLIUN.

IIpencraBnenus o0 OOWMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOIO IOJy4eHUs
BAOKHEUIIUX BELICCTB.

YenoBek B MHUpPE BEIECTB M MaTEpUAOB: Ba)XKHEUINNE CTPOUTENIBHBIC MaTCPHAIbI,
KOHCTPYKLIMOHHBIE MaTEpHUAJIbl, KPACKH, CTEKJIO, KEepaMUKa, MaTEpHUANIbl I DJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEpaAJIbHbIE y100OPEHUSI.

XuMHS U 310pOBbE YEJIOBEKA: IIpaBUjla MCIOJIb30BaHUS JICKAPCTBEHHBIX IIPENapaTos,
IpaBuiia 6€30MacHOr0 UCIOJIb30BAaHM NIPENapaToB ObITOBONH XMUMHUU B TOBCETHEBHOMN JKHU3HH.

Peanuzanus MeXnpeIMeTHBIX CBSI3eH MPU U3yYSHUU OOIIEH M HEOPraHMUECKOW XUMHUH
B 11 Kiacce ocCylecTBIsSETCS uepe3 MCIOJIb30BaHUE KaK OOLIMX €eCTECTBEHHO-Hay4YHbIX
MOHATUM, TAK U IOHATUM, ABISAIOIIMXCA CUCTEMHBIMU JJI1 OTACIBHBIX IIPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LIUKJIA.

OOmie ecTeCTBEHHO-HAYYHbIC TOHSATHUS: HAY4HBIM (pakT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  AKCIEPUMEHT,
MOJEIINPOBAaHUE, U3MEPEHHUE, SIBIICHUE.

dusuka: MaTepus, SHEPIUs, Macca, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZnOaKTUBHOCTb, MOJIEKYJa, YHEPreTUYeCKUN ypOBEHb, BEILECTBO, TEJIO, 0OBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (GU3NYECKHE BEIUYMHBI U €AMHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: kierka, opraHusM, SKocHcTeMa, Ouocdepa, Makpo- ¥ MHUKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OPraHU3MeE.

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBI, TIOJIE3HBIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.

TexHomorna:  XUMUYeCKass  NPOMBIIUIEHHOCTb,  METAJUIypTHs,  IPOU3BOJCTBO
CTPOUTEIIBLHBIX MaTepHaJloB, CEeNbCKOXO35HCTBEHHOE IIPOU3BOJCTBO, NULIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJACTBO KOCMETHUYECKHX
[IPEnaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEPHUANIOB, 3JIEKTPOHHAS MPOMBILIICHHOCTD,
HAaHOTEXHOJIOTUH.

IInanupyemMsblie pe3yJbTaThl OCBOCHHS NMPOrpaMMBbl 10 XMMHH HA YPOBHE CPEAHEro
00u1ero oopa3oBaHus.

dI'OC COO ycranaBnuBaeT TpeOOBaHMs K pe3yibTaTaM OCBOCHHS OOYYaIOIIUMHCS
porpaMM CpeAHEro o0Iiero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-MeToauueckoil OCHOBOM it Pa3pabOTKH IJIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
IpOTrpaMM CpeAHEro o0IIero 00pa30BaHus SBISETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBMM C CHUCTEMHO-AEATEIBHOCTHBIM IOIXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yabTaToOB OCBOEHHS Impeamera "Xumus'' Ha YpoOBHE cpeaHero ooOmiero oOpa3oBaHUS
BBIJICTICHBI CIICYIOIINE COCTABIIAOIINE:

® 0CO3HaHUE OOYYAIOIIUMUCS POCCHICKON TPAXKNaHCKON HIEHTUYHOCTH - TOTOBHOCTHU
K CaMOpa3BUTHIO, CAMOCTOSTEIBLHOCTH M CAMOOIIPEAEIIEHUIO;

® HaJM4Yue MOTHBALUU K O0YYEHUIO;

e [IEJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHMH JIMYHOCTH HA OCHOBE
KJTIOUEBBIX [IEHHOCTEH M HCTOPHUECKUX TPaauLnii 0a30BOM HAYKU XUMUH;

® TOTOBHOCTb U CIIOCOOHOCTh OOy4aroIMXCsl PYKOBOACTBOBaTbCSI B  CBOEH
JESATCIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, NPHUCYIIMMH LEJIOCTHOM CHCTEME
XUMHUYECKOTO 00pa3oBaHMs;

® HaJM4yue IPABOCO3HAHUS HKOJOTHUECKON KYJIbTYPhI U CIIOCOOHOCTH CTAaBUTh LIENIU U
CTPOUTb JKU3HCHHBIE IUIAHBI.

JInuHOCTHBIE pEe3ynbTAaThl OCBOECHMs IpeaMera "XuMus' TOCTUraloTCs B €IUHCTBE
y4eOHOIl M BOCIHTATENbHOW JAEATENIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJITYPHBIMHM, JYXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMH U HJ€alaMH POCCUNCKOIO
IpaXXJJaHCKOr0 O0OIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAMU W IIPAaBUIAMMU I1OBEIEHUS,
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CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00yYaIOIIUXCSI.

JInuHOCTHBIE PE3yNIbTaThl OCBOCHUS Ipeamera "XuMus'" oTpakaroT COpMUPOBAHHOCTh
ONbITa TIO3HABATENIbHOM M NPAKTUYECKON JEeSATENIbHOCTH OOy4alouMxcs [0 pealu3alun
MPHUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxk1aHCKOrO BOCIIMTAHUS:

OCO3HaHUs 00YJaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHS
K 3aKOHY U NPaBOMOPSAKY;

MIPEJICTABJICHHS] O COLMATBHBIX HOpPMax M MPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATENHbHOCTH TIPU CO3TAHUM YUESOHBIX
IPOEKTOB, pEIICHWU YYeOHBIX U T[O3HABATEJIbHBIX 3a/lady, BBINOJIHEHUH XUMHUYECKHX
IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHBBI, HaMEPEHHMsI, JIOTUKY U apryMEHTHI
JIPYTHUX TIPU aHATHU3E PA3TUYHBIX BUIOB YU4EOHOH NeATEeIHHOCTH;

2) maTpUOTUYECKOT'O BOCITUTAHUS:

[[EHHOCTHOTO OTHOUICHHSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUHY;

YBaXKCHHsI K TIPOIIECCY TBOPYECTBA B OOJIACTU TEOPHUH M MPAKTUIECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT JUIMTEIbHBIX HaOII0IeHUI,
KPOTOTIMBBIX IKCIIEPUMEHTAILHBIX TOMCKOB, MTOCTOSHHOTO TPYJa YICHBIX U MMPAKTUKOB;

MHTEpeca W I[03HABATEIbHBIX MOTHMBOB B IMOJYYEHHH U TOCIEIYIOIIEM aHalIu3e
uH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallMH, CBA3aHHBIE C XUMHUYECKUMH SIBICHUSMHU, H
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOpPATbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IMMOBEJCHHE W IOCTYIKH CBOMX TOBAPHUIICH C MO3UIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) bopmMHupOBaHUS KYJIbTYPHI 3A0POBBS:

TMOHUMAaHUS IIEHHOCTEH 3J0pOBOro M Oe3omacHOro obOpasza KU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOroIeHHs TIpaBuil OE30MacHOTO OOpAIlleHUs C BEIIECTBAMH B OBITY, TTOBCEIHEBHOM
YKU3HU U B TPYIOBOM JESATEIBHOCTH;

MOHUMAaHMSI LIEHHOCTH MpaBWJI HMHIUBUAYaIbHOTO U KOJUJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HHU JIO/ICH;

OCO3HAHUS TMOCJEICTBUN U HENPUSATUS BPEAHBIX MPUBBIYEK (YMOTpeOsieHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUs);

5) TpyIOBOTO BOCIIUTAHHUS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKOW NeATeIbHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUU TNPAKTHUUECKUX 3373y COIUATBHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY H3ydeHHUIo mpodeccuii pa3inyHOro pojaa, B TOM YHCIe Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMUH;

YBaXCHHUSI K TPYY, JTIOJSM TPy/a U pe3yabTaTaM TPYJOBOU ACSITEILHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHIYaJbHON TpaeKTOpUU 0O0pa3oBaHUS,
Oynymieit mpodeccuu U peanusanuy COOCTBEHHBIX XU3HEHHBIX TJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) 9KOJIOTUYECKOTO BOCIIUTAHUS:



OKOJIOTHYECKH  IEeTECOOOpa3HOTO  OTHOIICHHS K MPHPOAE, KaK HUCTOYHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MOHUMAHMUST ~ TJIO0AJBHOTO  XapakTepa  OSKOJOTHYECKHX  MpoOyieM,  BIUSHUS
SKOHOMMYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOAHOMN M COIIUAIIBHOM Cpebl;

OCO3HAaHUS HEOOXOAMMOCTH HWCIIOJNIB30BAHUS JOCTHKCHHA XHUMHH JJIs  PEIICHHS
BOIPOCOB PaIMOHATIBLHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOI'O HENPUATHUS AEHUCTBUM, MIPUHOCAIINX BPE OKPYKAKOLIEH NMPUPOIHON CpeEXE,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTMYECKOrO MBILIUICHUS, HKOJIOTUYECKON KYyJIbTYpBhI, OIbITa
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIbHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTU HAYYHOT'O MO3HAHUS:

c(OPMHPOBAHHOE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

MOHUMAHUS CHCHU(PUKHA XUMHH KaK HayKH, OCO3HAHHUS €€ PO B (OPMUPOBAHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXkKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbl M YEIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpobsieM COXpaHEeHUs IPUPOTHOTO PABHOBECHS;

yOKICHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JUIsl COBPEMEHHOW IUBUJIM3AIUU: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUU HOBOHM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEICHUH TTI00AThHBIX MPOOJIEM YCTONYMBOIO PAa3BUTHUS UYEIOBEUYECTBA - CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
o0ecrevYeHnn yCIOBHM yCIIEITHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTHU: IIOHUMAHHUS CYIIHOCTH METOJIOB TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS AJIs
aHaM3a U OOBSICHCHUS SIBJICHHHA OKPYKAIOIIEr0 MHUpPAa M MPOUCXOISIIMX B HEM H3MEHCHHIA,
yYMEHHUsI JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XWMHUYECKUE 3HAHMS JIs PpEIICHUS
po0JieM B PeaTbHBIX )KHU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTU U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAaHUH 10 XUMHUU B COOTBETCTBUU C IKHU3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM TpyJla B pa3IMUHBIX cdepax MpodecCHOHATBHON
JeATEIbHOCTH.

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUs y4deOHOro mnpeamera "Xumusa' Ha ypoBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

® 3HAYMMbIE TUISE (dbopMupoBaHUs MHUPOBO33pEHUS oOy4aromuxcs
MEXIMCHUIUITMHAPHBIE (MEXIIpeIMETHBIE) OOIIeHAYYHbIE MOHATHUS, OTpa)karollre 1EeI0CTHOCTh
HAyYHOW KapTHHBI MHpa U CHEHU(PUKY METOJOB IMMO3HAHHWS, HCIOIh3yeMbIX B €CTECTBEHHBIX
Haykax (MaTepus, BEIIEeCTBO, SHEPTHUs, SBJIEHUE, IIPOLECC, CUCTEMa, HAyUHbIM (akT, MPUHIIUIIL,
TUIIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIEeOBaHUE, HaONI0JIeHHe, HW3MEpeHue,
SKCTICPUMEHT | JIpyTHUe);

e YyHUBEpCAIbHbIC yueOHBIE JEHCTBUs (IIO3HABaTENbHBIC, KOMMYHHKATUBHBIC,
perynsTuBHBIE), obOecrneunBaomme (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIINHN 00YyYaroIINXCs;



® CIIOCOOHOCTh OOYYArOMIMXCSl HCHOJb30BATh OCBOCHHBIE MEKIMCHUIUIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHUS M YHUBEpCalbHble YydeOHBIE JCHCTBUS B IMO3HABATENbHOM U
COLIMAJIbHOM IIPAKTHKE.

MertanpeameTHble pe3yJbTaThl OTPa)XKalOT OBJIAJICHHUE YHUBEPCAIbHBIMH YYeOHBIMHU
MO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

Osnaoenue yHusepcaibHbIMU y4eOHbIMU NO3HABAMETbHBIMU OCUCMBUAMU

1) 6a30BbIC JIOTHYCCKUE JCHCTBUS:

CaMOCTOSITENIbHO (OPMYJIHPOBATh U aAKTYaJIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmaTpuBaTh;

OTIpEeCIATh LIeNIU JEATENbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH UX JOCTUKECHHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMH LIEIISIMU;

UCIOJIb30BaTh MPU OCBOCHHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIIIICHHS - BBIAETATh
XapaKTepHble TIPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME NOHATUS ISl OObSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUII;

BEIOMpATh OCHOBAHWUS M KPUTEPHH NSl KIACCH(UKAIMHA BEIIECTB M XUMHYECKUX
peaKIuii;

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKY U3Y9aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, IENyKTUBHbIE, IO AaHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

MPUMEHSTH B MpoIiecce MO3HAHMSI, UCIIOJIb3yeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIeNU, TPe0OPa30BBIBATH MOJICNIbHBIE MTPEICTABICHHS - XMMUYECKHH 3HAK (CUMBOJ) SJIEMEHTA,
XumMuueckass (opmyna, ypaBHEHHE XHMHUYECKOM peakuuMud - TpH pelIeHuH Y4eOHBIX
MO3HABATENIBHBIX M MPAKTUYECKUX 3a7ad, TPUMEHSTHh HAa3BaHHBIC MOJCIbHBIC MPEICTAaBICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHA.

2) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUi;

¢dopMynHMpoBaTh LENM W 33aJa4d HUCCIEJOBAaHMS, HCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CYXICHUH;

BJIa/IETh HAaBBIKAMHM CAMOCTOSITENIbHOTO IJIAHHUPOBAHUS W TPOBENCHUS YUEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHHUECKOW HMCCIEI0BATENbCKON W TNPOEKTHOW JesATeNbHOCTH,
IPOSBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHMS.

3) pabora ¢ uHbOpMaIuei:

OPUEHTUPOBATHCS B PA3NWYHBIX HCTOYHUKAX WHGOpMaNuu (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
AHATM3UPOBATh HHMOPMAILIMIO PA3NMUYHBIX BHIOB W (OpPM TMPENCTABICHUS, KPHUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTS;

(dbopMynHMpOBaTh 3ampPOChl U MPUMEHSATH Pa3IMYHBIE METOIBI IPU TOMCKE U OTOOpE
uH(pOopMali, HEOOXOAUMOH /1JIs BBIIOHEHUS YUeOHBIX 3aa4 ONpeAeICHHOrO TUIIA;

MpUOOPETaTh OMBIT UCTIOIB30BAHUS MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI
U Pa3JINYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHUMAlbHYIO (opMy mpeacTaBieHHs HHGOpMAIMU
(cxemsl, TpadUKu, THArpaMMBbl, TAOIHIIBI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAYYHBIH S3bIK B KayeCTBE CpEICTBA MpH pPaboTe € XUMHUYECKOM
uH(popMmaruend: MPUMEHATh MEXKIpeAMETHbIC ((DU3MYecKne W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;



HCIOJIb30BaTh U MPe0OpPa30BBIBATH 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATIISITHOCTH.

Osnaoenue yHugepcanibHbIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU:

3a/laBaTh BOMPOCHl MO CYIIECTBY OOCYXKIAaeMOW TeMbl B XOJE [Uaiora W/Hiu
JTUCKYCCHM, BBICKAa3bIBaTh HJEH, (HOPMYIUPOBATh CBOM TPEUIOKEHHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIJIOKEHHON 3a/1a4u;

BBICTYNATh C MPE3EHTALUEN PE3yJbTaTOB MO3HABATEIBbHOMN E€ATEIbHOCTH, MTOIYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBIMOJIHEHHUH XUMHUYECKOTO
JKCIIEPUMEHTAa, MPAKTUYECKOW pabOThl IO HCCIENOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peanm3anuu y4eOHOTO MpoekTa U (HOpPMYITHpPOBATH BHIBOJABI MO pPE3yiIbTaTaM MPOBEIACHHBIX
MCCJIEIOBAHUM ITyTeM COTJIACOBAHUS MMO3ULIUHN B X0/€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

Osnadenue yHUBEPCANbHLIMU PeCYIAMUSHBIMU OCUCEUAMU.

CaMOCTOATENIbHO TUIAHUPOBATHh U OCYLIECTBISATH CBOIO IO3HABATEIBHYIO ESATEIBHOCTD,
ompeseNsis ee UEeNH U 33/la4l, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraéMblii alropuT™M JAEUCTBUN NMPH BHIIOJHEHUHM Y4€OHBIX M HCCIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IOJIyUYE€HHUS! HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYILECTBIIATh CAaMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalu3a M
CaMOOILICHKH.

[IpenmeTHble pe3yabTaThl OCBOCHMS MPOTPAMMBI CPEIHEr0 OOIIero oOpa3oBaHUs IO
XUMUM Ha 0a30BOM ypOBHE OpHEHTHpPOBaHbl Ha OOECleYeHHe MPEeUMYILIECTBEHHO
o0mieo0pa3oBaTenbHO W OOMIEKYJIbTYpHONM MOATOTOBKHM oOOydaromuxcs. OHU  BKIIOYAIOT
cnenuduaeckue g ydeOHoro mpeamera "Xummus"' HaydHbIC 3HAHUS, YMEHHS M CIIOCOOBI
JNEHCTBUI TIO OCBOEHUIO, MHTEPIIPETAIIMA ¥ TIPEOOpPa30BaHUIO 3HAHUM, BUABI JEATEILHOCTH TIO
MOJIYYEHUIO HOBOTO 3HAHMS M MPUMEHEHHMIO 3HAaHUM B pa3IUYHBIX YUEOHBIX M pealbHBIX
JKU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C XuMUed. B mporpamme mno XWMUM MpEAMETHBIC
Ppe3yabTaThl IPEACTABIEHBI 110 TOJIaM U3YUYECHUS.

K xonmy oOydyenuss B 10 kiacce mpeameTHble pe3yJabTaTbl OCBOCHHSI Kypca
"Opranuveckass XuMus' 0TpPaxaiT:

¢ CcOpPMUPOBAHHOCTH MPEICTABICHHA O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XWMUU B TO3HAHWUU SIBICHHUA TPHUPOIBI, B (HOPMUPOBAHUU
MBILUICHUSI U KYJIBTYpPhl JMYHOCTH, €€ (DYHKIHMOHAIBLHOM TI'pPaMOTHOCTH, HEOOXOJUMOW MAJis
pelIeHHus TPAKTUYECKUX 3a7a4 W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

® BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

® OCHOBOIIOJIAraOUINe MOHIATHS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIeKTpOHHasi 000I04YKa
aToma, MOJIEKYJa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIbHOCTb, XUMHUYECKAsl CBA3b, CTPYKTYpHas
dopmyna (pa3BepHyTas U COKpAllleHHAas), MOJIb, MOJISpHAs Macca, MOJISIPHBIH 00BeM,
YIJIEpOAHBIN CKenleT, (yHKUMOHANbHAS TPYIINa, paguKall, H30MEpHs, H30MEphl, FTOMOJIOTMYECKUN
psia, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI U a30TCOAEPIKAIINE COENHEHUSI, MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHNUS);

® TCOPHH U 3aKOHHI (TEOpHs CTPOCHHS OopraHnndeckux Bemiects A.M. bytneposa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB);

® 33aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3bIK XUMHUU;

® MUPOBO33PECHUYECKHME 3HAHUS, JIEKAIME B OCHOBE IOHMMAaHWS NPUYMHHOCTU U
CUCTEMHOCTH XHMHUYECKUX SIBICHUH, (aKTOIOTHYECKUE CBEICHHS O CBOWCTBaxX, COCTaBe,
MOJTyYeHUU U Oe30MaCHOM HCIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKHX BEIIECTB B OBITY U
MIPaKTUYECKON IEATEIbHOCTH YEJI0OBEKA;

e CcPOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpPHbIE TPH3HAKUA  TOHSATHH,
YCTaHaBIMBATh WX B3aWMOCBSA3b, MCMOJb30BaTh COOTBETCTBYIOLIME MOHSTHUS MPU OMNHUCAHUU
COCTaBa, CTPOCHHMS U MPEBPALICHUI OPTaHUYECKUX COEAUHEHHII;

¢ CcPOpMHUPOBAHHOCTh YMEHUW WCIOJB30BaTh XUMHUYECKYI0 CHMBOJUKY ISt
COCTaBIICHUS MOJICKYISPHBIX ¥ CTPYKTYPHBIX (pa3BEepHYTOW, COKpaIleHHOW) ¢opMyn



OpPTaHMYECKUX BEIIECTB U YPaBHEHUN XUMHUYECKUX pPEaKIUW, U3TOTABIUBATH MOJEIN MOJEKYI
OpPraHUYECKUX BEIIECTB VIS WUTIOCTPAIIMU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

¢ CcPOpMUPOBAHHOCTh yMEHHUU  YCTaHABIMBATH MPHHAICKHOCTh  W3YYEHHBIX
OpraHMYECKHUX BEHIECTB IO MX COCTaBYy W CTPOCHHUIO K ONPEIeIEHHOMY KIaccy/TpyImne
COCTUHEHUI (YyrneBomoposl, KHCIIOPO]T " a30TCOJIepIKAIIIHE COCTUHEHUS,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaTh UM Ha3BaHUs 10 CHCTEMaTHYeCKOW HOMEHKIIaType
(IUPAC), a Takxe NPUBOAUTH TPUBUAIBbHBIC HA3BaHUS OTACIBHBIX OPraHUYECKHX BEIIECTB
(oTUieH, TpoNuJIeH, aleTWeH, JSTUICHIJINKONIb, TIULEpuH, (eHon, Qopmanbaerua,
areTabJETU]l, MypaBbUHAs KHUCIIOTA, YKCYCHas KHCIIOTa, OJICMHOBAs KHCIIOTA, CTEaApUHOBAs
KHCJIOTA, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUTI0JI03a, TJINIIHH),

¢ CcPOpPMUPOBAHHOCTH YMEHHS OMPEIEISATh BUIBI XUMUYECKOU CBS3H B OPTaHUYECKHUX
COeIMHEHUSX (OIMHAPHBIE U KPATHEIC);

¢ CPOPMUPOBAHHOCTb yMEHMSI  MPUMEHSTh  MOJIO)KEHHUS  TEOPUU  CTPOCHUs
oprannyeckux BemectB A.M. bytnepoBa aiis 00bsiICHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHHUSI MaCChl BEIIECTB;

¢ CcpOpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTpPOCHHE, (U3NYECKUE U
XUMHYECKHE CBOWCTBA TUIMMMYHBIX MPEICTAaBUTENEH Pa3TUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWJICH, aleTWwIeH, OyraaueH-1,3, merunOyramuen-1,3, OeHsodn,
METaHOJ, 3TaHOJ, STHJICHTJIUKOJb, [NIMLIEPHH, (EHOJ, aleTalbIerul, MypaBbuHas U yKCyCHas
KHCTIOTHI, TJIOKO3a, Kpaxmall, [eJUT0NI03a, AMHHOYKCYCHAas KHUCIIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

¢ CcQOpMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh UCTOUHUKH YTJIIEBOJIOPOJHOIO CHIPbS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
IPOJYKTOB NEPepadOTKH;

¢ CcpOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUMCICHUS 110 XUMUYECKUM YpaBHEHUSAM
(Macchbl, 00beMa, KOJIMYECTBA HCXOJHOIO BEUIECTBA WM MPOAYKTAa PEaKlUu IO HU3BECTHBIM
Macce, 00beMy, KOJTMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUH);

¢ chOpMHUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOW 3HAHUH OO0 OCHOBHBIX METOJIAaX
HAyYHOTO MO3HaHUs, UCMOJIb3YEMbIX B XUMUU MPU U3YUYEHUU BEIIECTB U XMMHUYECKUX SIBICHUN
(HaOnrofieHne, W3MEpPEHUe, OSKCICPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBI3aHHBIX
C BEIIECTBAMU U UX MIPUMEHEHUEM;

¢ cpOpMUPOBAHHOCTh YMEHUH CcOOJIOJaTh NpaBUa TOJB30BAHUA XUMHYECKON
nocyioil M J1abopaTopHBIM 000OpYIOBaHMEM, a TaKXe MpaBUiIa OOpalleHHUs C BEIIeCTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMHU I10 BBIMOJTHEHUIO JA0OPATOPHBIX XUMHUYECKHUX OTIBITOB;

¢ CcpOpMUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBHITIOIHATH XUMUYECKHIA SKCIIEPUMEHT
(mpeBpateHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUM, MOTyYEHUE ITHICHA U U3YYCHHE €To
CBOMCTB, KaueCTBEHHbIE pEAKIMM OpPraHMYEeCKHX BEIIECTB, JEHaTypalus OelKOB Npu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPABHUIIAMH TEXHUKH 0€30MacHOCTU
npu oOpallleHUuH C BElIeCTBaMHU U JIaOOpaTOPHBIM 00OpYIOBAaHUEM, MPEICTABISATh PE3YIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amuch YpaBHEHHN COOTBETCTBYIONIUX pPEaKIUi U
(dbopMyIUpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

e CcPOpMUPOBAHHOCTH  yYMEHUW  KPUTUYECKH  AHAIM3UPOBATH  XUMHYECKYIO
uH(pOpMAIIMIO, TOTYyYaeMyI0 €3 pa3HbIX HMCTOYHHKOB (CpeAcTBa MaccoBOW wuHpopmammu,
WNHTepHeT U Apyrux);

¢ CcpOpMUPOBAHHOCTh YMEHHI COOIOIATh MPaBUJIa YKOJIOTHUYECKHU IIEIeCO00pa3HOro
MOBENCHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IENISIX COXPAHEHHUS CBOETO 3/I0POBBSI U
OKpYKalollel MPUPOIHON Cpebl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBI
OTIpEe/ICICHHBIX OPTaHWYECKUX BEIIECTB, MOHUMAas cwmbicn mokaszarens [IJIK (mpenmenpHO
JOMYCTUMOM  KOHLIEHTPAllMM), TOSCHATh Ha TpUMEpax CHOCOObl  yMEHbIIEHUS U
MPEIOTBPAIICHIS UX BPEIHOTO BO3ACHCTBUS HA OPTAaHU3M UEIOBEKa,



e s O0y4yarommxcs C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS: yMEHHUE
NPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHMUS BEIIECTB U XUMHUYECKHX
SIBJICHUI;

® IS CIENBbIX M CIA0OBHIAIMNUX OOYy4YaIOIIMUXCS: YMEHHE HCIOJIB30BaTh penbedHO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu Xumudeckux Gopmyi.

K xonmy oOydyenuss B 11 kiacce mpeaMeTHble pe3yJabTaTbl OCBOCHHSI Kypca
"O0mas 1 HeopraHuyeckasi Xumms' oTpaKkaloT:

e CcPOPMUPOBAHHOCTH MPEICTABICHHA O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KapTUHBI MHUpA, POJIM XWMHUU B TO3HAHWUU SIBICHHUA TPHUPOIBI, B (HOPMUPOBAHUU
MBILIUIEHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIHMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIUMOW MaJis
pelIeHHusT TPAKTUYECKUX 3a7a4 W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHON Cpene;

® BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOPasi BKJIKOYAET:

® OCHOBOIOJIATAMOIINE TOHATHS (XMMHUYCCKHI 3JIEMEHT, aToM, u3orom, S-, P-, d-
DJIGKTPOHHBIE OPOUTAIIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OO0BEM, BaJIEHTHOCTb,
3EKTPOOTPHUIIATENILHOCTh, CTENEHb OKHCIEHUS, XUMHYecKas CBS3b (KOBaJIEHTHAs, WOHHas,
METaJuIMuecKasi, BOJOpPOAHAs), KPUCTAJUIMYECKAash pEeUIeTKa, THUIbl XUMHYECKUX PpEaKIIHi,
pacTBOp, AJEKTPOJUTHI, HEINEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALMS, OKHCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIINU, XUMHUYECKOE PABHOBECHE);

® TEOPUM U 3aKOHBI (TEOPHUS BJICKTPOIUTUYECKON IUCCOLUAINM, NEPUOAMYECKUN
3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB, 3aKOH COXPAaHEHUS |
MPEBPAICHUS] YHEPTUU MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUM SI3bIK
XUMHH, MHPOBO33PDEHUECKUE 3HAHUS, JeXallhe B OCHOBE IIOHMMAHHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKUX SIBICHUH, (AKTOIOTUYECKUE CBEIACHHS O CBOWCTBaxX, COCTaBe,
MOJIyYeHUU U 0€30MacHOM HCIIOJIb30BAHMM BaKHEUIINX HEOPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

¢ CcpOpMUPOBAHHOCTb YMEHUN BBIABIATH XapaKTEpHblE MpPHU3HAKU  MOHSATHIH,
YCTaHaBIMBATh MX B3aWMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOLIME IOHITHS NPU ONHUCAHUU
HEOPTraHWYECKHUX BEILECTB U UX MPEBPAILCHUI;

¢ CcPOpMUPOBAHHOCTH YMEHUN HCIOJB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsi
cocraBneHUs (OPMYNl BEIIECTB W YypaBHEHUH XUMHUYECKUX PEAKIHd, CHUCTEMATHUYECKYIO
Homenknarypy (IUPAC) u TpuBManbHbIE Ha3BaHHUS OTACIBHBIX HEOPTaHMUYECKHX BEIIECTB
(yrapHslii ra3, yriaeKkuciablid ra3, aMMUaK, raiieHas U3BeCTh, HeTallleHast H3BeCTh, TUThEBAsS COJIa,
MAPUT U IpyTHE);

¢ CcPOpMHUPOBAHHOCTh YMEHHH ONPENENSITh BaJCHTHOCTh M CTENEHb OKHUCIICHUS
XUMUYECKUX DBJEMEHTOB B COCAMHEHUSAX PA3JIM4YHOrO COCTaBa, BHJ XHWMHUUYECKOW CBS3U
(KoBaJieHTHAas, MOHHAs, METAJUIMYECKas, BOJAOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAJUITMUECKOMN
pelIeTKN KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHAsl, MOHHASI, METAJUINYECKAs ), XapaKTep
Cpenbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCIMHEHMI;

¢ CcpOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATH TMPUHAICKHOCTh HEOPTaHUYECKHUX
BEIIECTB MO0 UX COCTaBY K OMpEeNIEHHOMY KJIacCy/TpyIe COSAMHEHHH (MPOCThIe BEllecTBa -
MeTaJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHUS, KUCIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);

¢ c(hopMUPOBAHHOCTH YMEHHH pacKpbIBaThb CMBICT Nepuoaudeckoro 3axona JI.M.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATHU3UPYIONIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKITHH;

¢ CcPOpMUPOBAHHOCTh YMEHHH XapaKTePU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3JIeMeHTOB | - 4 mepuonoB [lepmoanueckoil cUCTEMbl XMMUYECKHX 3JIEMEHTOB
JI.. MenneneeBa, UCHOB3YsS MOHATUA "s-, P-, 0-a1ekTpoHHBIE OopOHTann", "dHEPreTHUCCKUE
ypoBHU", OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOWMCTB XHUMHUYECKHUX OJJIEMEHTOB M WX
COEMHEHUH TI0 mepuoaam u rpymnmnam [lepuoguyeckoil cucteMbl XUMHYECKUX 3ieMeHToB J[. M.
Menneneena;



¢ c(HOpMUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEHIECTB PAa3IMYHBIX KJACCOB, IOATBEPkAATh CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXJy HEOPraHWYeCKMMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

¢ c(HOpMUPOBAHHOCTH YMEHHUS KJIACCUPUIMPOBATH XUMHUYECKHE PpEAaKUUU IO
pa3IMyHBIM TpH3HAKaM (YUCIYy M COCTaBY pEarupyrolMx BEIIECTB, TEMIOBOMY 3(hdekTy
peakuuy, HM3MEHEHHIO CTENeHEeH OKHCIeHMsI AJIEMEHTOB, OOpaTUMOCTH peaklUH, Y4acTHIO
KaTajan3aTopa);

¢ CcpOpMUPOBAHHOCTh YMEHHUH COCTAaBJIATh YpPaBHEHHUS pPEaKUMH pa3IHYHbIX THUIIOB,
MOJIHBIE W COKpAILIEHHBbIC ypaBHEHUS pEaKIHil MOHHOTO OOMEHa, Y4YUThIBas YCIIOBUS, MpU
KOTOPBIX 3THU PEAKLUU UIYT J0 KOHLA;

¢ CcpOopMUPOBAHHOCTH YMEHUI MPOBOAUTDH PEAKIINH, TOATBEPHKAAIOIINE KAYeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

¢ cpopMUPOBAHHOCTD YMEHHH pacKpbIBaTh CYILIHOCTh OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OalaHca 3TUX PEaKIIHif;

¢ c(HOpMUPOBAHHOCTH YMEHHUH OOBACHATH 3aBHCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT pa3duyHbIX (PAKTOPOB; XapakTep CMEIIEHUS XHMHYECKOIO paBHOBECHUS B
3aBUCUMOCTH OT BHeIIHero Bo3zeicTBus (mpuHiun Jle [llaTense);

¢ c(HOpMUPOBAHHOCTh YMEHHUI XapaKTepH30BaTh XMMHUUYECKHE MPOLIECCHI, JIeKAIIUe B
OCHOBE IMPOMBIIIJICHHOTO MOJYYEHUsI CEPHOM KHCIIOTHI, aMMHaKa, a Takke cHopMHUpOBaHHOCTH
npeacTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIAX M SKOJOTHYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

¢ c(hOpMUPOBAHHOCTh YMEHHMH NMPOBOIUTH BBIUMCICHHUS C UCIIOIb30BAHUEM IOHITHS
""MaccoBasi J0Js BEIIECTBAa B pacTBOpe", OOBEMHBIX OTHOLICHHH Ta30B NPU XMUMHUYECKHX
peakuusax, Macchl BellecTBa WM 00beMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00beMy OJTHOTO M3 YYaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

¢ c(HOpMUPOBAHHOCTH YMEHHMH COOJIOAATh TpaBWJIA MOJB30BAHHUS XUMHYECKON
nocy1oil M J1abopaTOpHBIM 00OpYIOBaHMEM, a TaKXKe MpaBMiia OOpalleHHUs C BEIIeCTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIMOJIHEHUIO JAOOPATOPHBIX XUMHUUECKHUX OTIBITOB;

¢ c(hOopMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBINOIHATH XUMHUYECKHH AKCTIEPUMEHT
(pa3nokeHue TEpoKCHIa BOJOPOAAa B MPHCYTCTBUU KaTallM3aTopa, OINpEAETICHHUE Cpeiabl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHINKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeaKkIMd HMOHHOro OOMEHa, KadeCTBEHHBbIC pPEaKIuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMUS, pPEIlIeHHE SKCIIEPUMEHTAIbHBIX
3agau no temam "'Meramiel" u "Hemeramnsl") B COOTBETCTBUM C MpaBUJIaMU TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH M J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABISATh
pe3yabTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (popMe 3amuch ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

e cHOpMUPOBAHHOCTH  YMEHMH  KPUTHYECKH  aHAIM3HPOBATh  XUMHUYECKYIO
UHPOPMALIMIO, TOIYY4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CPEICTBA MAacCOBOW KOMMYHHKAIIHH,
WNHTepHeT U Apyrux);

¢ c(hopMUPOBAHHOCTh YMEHUH COOIIOAATH MpaBUJIa SKOJIOTMYECKH I€IecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH NEATENBPHOCTH B LEISIX COXPAaHEHHS CBOETO 3/0POBbS U
OKpYKarolllel MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OpPraHU3MBbI
OTIpe/IeICHHBIX BEIIECTB, MOHMUMas cMbIca mokasaresns [11K, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YeJIOBEKa;

e s OOyYaloIIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3I0POBBS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX IO3HAaHUS BEIIECTB U XUMHUYECKUX
SIBJICHUIA;



® sl CIIETIBIX W CIIA0OBHIANIMX OOYYAIOIIUXCS: YMEHHE HCIOIb30BaTh penbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XumMudeckux Gopmyi.
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5.1 [Tnactmaccel. Kayayku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HauMeHnoBanue pa3aejoB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie IlpakTuyeckue p
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
anemenToB /1. V1. MenaeneeBa
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHYECKHE PEeaKITuu 6 1 1
HWroro no pazneny 13
Pasznen 2. Heoprannuyeckasi XumMusi
2.1 Meraist 6
2.2 Hemeraminl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTaHUIECKHIX 5
' BEILIECTB
Hroro no pazueny 17
Pasznen 3. Xumus u :Ku3HL
3.1 XUMUs ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypoxa Bcero Konrpoambie  Tlpaktieciie il:syqem/m :)Iﬁ];l;I;OBaTeJILHLIe
padoTsI padoThI pecypenr
1 [Ipenmer opraHu4eckoi XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHUE
Teopus cTpoeHHst OpraHUYEeCKUX
2 coenuaeHuit A. M. bytnepoBa, e€ oCHOBHBIE 1
MOJIOXKEHUS
[IpencraBnenue o knaccuPpuKaun
3 opraHuueckux Bemiects. Homenknarypa 1
(cucremaTudeckas) U TpUBUAJIbHbBIC HA3BaHUS
OpraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHE, 1
TOMOJIOTUYECKUH Pl
5 MeraH u 3TaH — NpoCTEUIINE 1
MPEICTABUTENH AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1
7 DTUIIEH U IPOMUIIEH — MPOCTeHIne 1
MPEICTABUTENH AJIKEHOB
8 [Ipaktuueckas padota Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3YYE€HUE €0 CBOUCTBY
9 Ankanuensl. byranuen-1,3 u 1

MetunoyraaueH-1,3. Ilonydenue




CUHTETHUYECKOTO KayuyyKa 1 pe3UHbI

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTMYECKUN psi. ALETUIIEH —
[IPOCTEUIIINN NTPEACTABUTENb AIIKUHOB

1 Brrunciienus no ypaBHEHUIO XUMHUYECKOM
peakuuu

12 Apenbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBsi3b YIieBOJOPO/IOB,
MPUHAISKANINX K Pa3IMYHbIM KJIaccaM
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:

14 MIPUPOIHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3kl,
HE(PTh U MPOIYKTHI €€ IepepadoTKU
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOIOB:

15 MIPUPOHBIN Ta3 U MOMYTHBIC He(PTSIHBIC Ta3kl,
He(Th M MPOAYKTHI €€ TIepepadOTKH

16 KonTponpHas pabota mo pazaeny
«YTIIeBOIOPOABD)

17 [IpenenvHBIC OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

18 MHoOroaToMHbI€ CIIUPTHI: ITUICHTITUKONIb U
[JIMLEPUH

19 DeHO: CTPOCHHUE MOJIEKYIIBI, PU3NIESCKUE U
XUMHUYECKHE CBONCTBA, MPUMEHEHHE

20 Anpaerunpl: opMaIbACTUI U alleTaIbICTH/I.
AnieToH

21 OIHOOCHOBHBIE TIPEIeTIbHBIE KapOOHOBBIS




KHUCJIOTBI: MypaBbUHAs U YKCYCHasI

[IpakTuueckas padora Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KUCIOTBD)

93 CreaprHOBas ¥ OJICMHOBAS KHCJIOTHI, KaK
NPEICTaBUTEINN BBICIINX KApOOHOBBIX KHCIIOT

24 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEe NSHCTBHE
CrnosxHble 3(DUpBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsbr: ruaponn3, IpuMeHEHHE,
Ouostornueckasi pojb )KHPOB
YrieBoabl: cocTaB, KiIacCUpUKAIIUS.

27 Bakneiimme npeacTaBuTeNu: TIIFOK03a,
bpykTO3a, caxapo3a

08 Kpaxwman u 1emirono3a Kak mpupoHbie
MOJIUMEPBI
KontpomnbHas padora 1o pasaeny

29 «Kucnopoacoaep:xaiiue opraHuyecKue
COCTUHEHUS

30 AMWHBI: METHJIAMUH U aHUJIUH
AMUHOKHUCIIOTHI KaK aM(pOTepHBIS

31 OpPTaHUYECKHUE COCTUHEHUS, MX
onosiornueckoe 3Hauenue. Ilermruanl

32 benku xak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIE TIOHATHSI XUMHUH




BBICOKOMOIJICKYJIAPHBIX COG,I[I/IHGHI/Iﬁ

34

OcHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUM.
[ImacTMaccsl, Kaydyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoTsI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKU 3TIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HTyparus aToOMOB

ITepuonnueckuii 3axoH u [lepuognueckas
CHCTEeMa XUMMHYECKuX 3aeMeHToB J[. 1.
MengeneeBa, UX CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB U UX COG[[I/IHGHI/Iﬁ 110
rpyIaM U nepuoaam. 3HaueHUE
MEePUOTUYECKOTO 3aKOHA U CUCTEMBI
xumuueckux 3nemenToB /.M. MenaeneeBa B
pPa3BUTHHU HAYKH

Crpoenue BemiecTBa. XMMHUUYECKasi CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOM
cBsi3u. BogopoaHas cBsizb




BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenn okuciaenusd. BemecTBa
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO
CTpOECHUS

[TonsTue o gucniepcHbIx cucreMax. IctTuHHbIE
Y KOJUJTOMHBIE pacTBOPBL. MaccoBas 10ois
BEILIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COeIMHEHUN. [ eHeTnueckas
CBS3b HEOPraHUYECKUX BEILECTB, Pa3IUYHBIX
KJIaCCOB

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHUYECKON U OPraHUYECKON XUMUHU.
3aKOH COXPaHEHUS MAaCChl BELIECTB; 3aKOH
COXpAHEHHUs U NIPEBpaLICHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

CkopocTtb peakiuu. OOpaTuMble peakLuy.
XUMHUYECKOE PABHOBECUE

10

[TpakTrueckas padota Ne 1. «BnustHue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEaKUm»

11

DIIeKTpoIuTHYECKas Aucconuanus. [louarue o
BOZIOpOHOM ToKka3zatene (PH) pactBopa.
Peakniuu nonnoro oomena. ['maponus
OpPTraHWYECKUX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pCaKknuu.
[TonsiTrie 00 3MEKTPONIK3€E PacIIaBOB U
pacTBOPOB coJieit




13

KontponbHas pabora 1mo pasaeny
«TeopeTnyeckre OCHOBBI XHMUM)

14

Merauibl, ux nosnoxenue B [lepuoanueckoit
CHUCTEME XMMUYECKUX AieMeHTOB /[]. M.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue pu3ndecKkrue CBONCTBa
METaJUIOB

15

CnnaBbl METAIIOB. DJIEKTPOXUMHUYECKUH PSIIL
HaIPSHKEHUN METaJlIoB

16

XuMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB
(HaTpWii, KM, KaIbIHI, MAarHUM,
IIOMUHUIN) U UX COEAMHEHUH

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COECTMHEHNN

18

XuMHUYeCcKHe CBOMCTBA IIMHKA, JKeJle3a U UX
COCTUHEHUU

19

[IpakTrueckas padota Ne 2. "Pemenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«Metamibi»"

20

Hewmeramnbl, ux nonoxxenue B [leprnoanueckoi
CHCTEME XUMMHYECKUX 3eMeHToB J[. 1.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21

®u3nYeCKue CBOMCTBA HEMETAIIOB.
AmoTponusi HeMeTauIoB (Ha pumepe
KHCIJIOPOJIa, cepbl, hocdopa u yrieposa)

22

XHUMHUUYECKUE CBOMCTBA IAJIOTCHOB, CEPBl U UX
COCIUHEHUN




23

XUMHYECKUe CBOMCTBA a30Ta, hochopa u ux
COECTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yIIIepOJia, KPEMHHUS U
UX COCOUHEHUN

25

[IprMeHeHrne BaXKHEUIIINX HEMETAIIOB U UX
COECTMHEHNN

26

O0001eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMe «HemeTamnaely. BerauciaeHus mo
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Perenue
9KCTIIEPUMEHTAIBHBIX 33/]a4 110 TeMe
"Hemerasr"»

28

KonTponpHas padora o temam «MeTamibh»y U
«Hemeraiutb»

29

Heopranunueckue u oprannueckue KUCIOTHI.
Heopranunueckue u oprannueckre OCHOBaHUS

30

AmdoTepHbIe HEOPraHUYeCKUe U
OpraHuyeckre coequHeHus. | eHeTnaeckas
CBSI3b HEOPTAaHUYECKHUX U OPTaHUYECKUX
BEIIIECTB

31

Poib XxuMuu B 00eCIIeUeHHH 3KOJI0THUECKOI,
SHEPTeTHYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTHUU MEIUITAHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO MOTYYEeHHUs
Ba)XKHEUIIINX BEIIECTB




33

UenoBek B MUpPE BEILLIECTB U MaTepHAJIOB

34

XHMHA U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

1. Xumus, 10 # xmacc Tabpuenssa O.C., OctpoymoB MW.I'., Crmamkor C.A..,
[Ipoceemenue 2023;

2. Xumus, 11 # xmacc Tabpuensa O.C., OctpoymoB W.I'., Cnamko C.A..,
IIpoceemenue 2023.

METOJUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJISA

1.  O.C.Tabpuensu u ap. Xumus. 10 knacc. ba3zoslit ypoBeHb. MeToanueckoe
nocoodue.

2. O.C.Ta6puensn, C. A. Cnaakos. Xumus. 10 kiacc. bazoBsiii ypoBeHb. PaGouas
TeTpalb.

3. O.C.Ta6puensn, U. B. Tpuryouak. Xumus. COOpHUK 3a1a4 U ynpaxHeHui. 10
KJ1acc. ba3oBhbiil ypOBEHB.

4.  DnektpoHHas Gpopma yuyeOHUKA.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
HUHTEPHET

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHUE
1.  uHpOpMaNMOHHO-HATJISIHBIC MAaTEPUAJIbI: TUIAKATHI, KAPTOUKH, YIeOHAS 1

CIpaBOYHAsI TUTEPATypa; HATJISIHbIE TOCOOUS; pa3laTOYHbIe MaTEpUaJIbL.
CTOJ Ta0OPaTOPHBIN JEMOHCTPAIMOHHBIN — | mIT.
CTyJN negarora | mr.
napTa yueHudeckas — 4 mr.
CTYJ Y4EHUUECKUN — § IIT.
mkad a7 XpaHeHus y4eOHbIX mocoOuid — 1 mmiT.
JI0CKa MarHUTHO-MapKepHas — 1 1mT.
Becs1 251ekTpoHHBIE 6 1IIT.
CnmproBka 1abopatopHas — 2 IIT.
. bans komOuHMpOBaHHas TaboparopHasi, yueHndeckas — 1 1miT.

© XN LN

el =
N )

. Mukpockorn — 4 mir.

=
N

. HaGop mocyns! st peakTuBOB — 11T,

[ERY
w

. Habop mocyael v mpuHAIEKHOCTEH TSt paOOThI ¢ MAJIBIMU KOJTMYECTBAMHU
BelecTB — | mrT.

14. KoMIIeKT KOJI0 IEMOHCTPAIMOHHBIX — 4 TIIT.

15. INuaner 1 mr.

16. IIpoGupka — 8 mmiT.

17. ®unprpoBansHas Oymara/puiabTpbl OyMa)KHbBIE

18. KoMIIeKT ASTHKETOK

19. KommiekT Mozenei KpUCTaNIMYeCKUX PEIIeTOK.

20. KoMIUIeKT XUMHUYECKUX PEaKTHBOB



	Пояснительная записка.
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