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MMOSICHUTEJIbHASA 3AITMCKA

ITporpamma o XMMHUM Ha YpOBHE CpeIHEro o0Omiero oopasoBaHus pa3paboraHa Ha ocHOBe DeaepaabHOrO 3aKOHA
ot 29.12.2012 Ne 273-®3 «O6 obOpaszoBammu B Poccuiickoii ®enepamnum», TpeOOBaHMII K pe3yabTaTaM OCBOCHUS
(benepanpHONl 00pa30BaTENbHOW MpPOTpaMMBI cpenHero obmero ooOpasosanus (POII COO), mpencraBICHHBIX B
denepanpHOM rocynapcTBeHHOM oOpasoBarenbHoM cranaapre COO, ¢ yuérom KoHumenmmu mnpenopaBaHus y4eOHOTO
mpeamera  «XuMus» B 0Opa3oBaTeNbHBIX oOpraHu3anuax Poccuiickoit @enepanuy, peaau3yrolUX OCHOBHBIE
o0pazoBaresbHbIE MPOrPaMMBbI, 1 OCHOBHBIX ToJIoKeHU# «CTparernu pa3sutus Bocnutanus B Poccuiickoit ®enepanyn Ha
nepuon 1o 2025 rona» (Pacnopsxenue IIpasutensctsa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIX0JI0B K pa3pa0OTKe MPOrpaMMBbl 110 XUMHH, K ONPE/ICICHHIO OOIIEH CTpaTernu o0y4eHus, BOCIIUTaHHS
1 pa3sBUTHA 00YUYaAIOMIUXCS CpeAcTBaMH ydeOHoro mpenmera «Xumuss» s 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBHIIH
koHnentyaigpable monoxkeHmst PI'OC COO o B3auM0o0OyCIOBICHHOCTH IIETICH, CONEpKAHUSA, PE3yNIbTaTOB OOyUYCHHS U
TpeboBaHMUII K yPOBHIO ITOJTOTOBKH BBIITYCKHHUKOB.

XuMmudeckoe 00pa3oBaHME, IOMy9aeMOE BBITYCKHHKaMU 0O0IIe00pa3oBaTEeIbHOW OpraHU3alWH, SBISETCS
HEOTHEMJIEMOH YacThIO MX 00pa3oBaHHOCTH. OHO CIYXXHT 3aBEPIIAIOIIUM 3TAallOM PEATU3AMH HAa COOTBETCTBYIOIIEM €My
0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, NPHUCYIIMX LEJIOCTHON CHCTEME XHMHYECKOTO 00pa3oBaHUs. DTH IEHHOCTH
KacaroTcsl TI03HAHUS 3aKOHOB MPHUPOAbI, (OPMHPOBAHMS MHPOBO33PEHHMSI W OOIIEH KyJIbTYphl UeNOBEKa, a TaKxkKe
9KOJIOTHYECKH OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3/0pOBBI0 M MPUPOAHON cpenme. Peammsyercs xumuueckoe
o0pa3oBaHHe OOYYAIOIIMXCS HA YPOBHE CPEAHEro OOINero oOpa3oBaHHs CPEJACTBAMHU Y4YEOHOTO MpeaMeTa «XHUMUs,
COJICp)KaHHEe W TIOCTPOCHHE KOTOPOTO OINpPEAETCHbl B MPOTpaMMe MO XUMHU C Y4ETOM CHENU(pUKH HAYKH XUMHUH, ©&
3HAa4YCHUS B MO3HAHUM IPUPOABI U B MaTepHUalbHOM >KM3HM OOIIECTBa, a TakkKe ¢ y4yéToM OOLMX Lienel U NMPUHLIUIOB,
XapaKTepU3YIOLIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeiHero obiero oopaszoBanus B Poccuiickoit ®enepanum.

XuMHS KaK 3J€MEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO POJIb B COBPEMEHHOW ITUBHIIM3AINH, B CO3IaHNU
HOBOW 0a3bI MaTepHaIbHOH KyIbTypbl. OHa BHOCHT CBOH BKJIJ B ()OPMHUPOBAHUE PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, B
CO3JIaHME LEJOCTHOTO TPEJCTABICHH 00 OKPYXAaIOIIeM MHpe KaKk O EIMHCTBE MPUPOABI M UYEIOBEKa, KOTOpOe
(dopMupyeTcst B XMMHUH Ha OCHOBE MOHMMAaHHS BELICCTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHUS B3aUMOCBS3H
MEXIY CTPOCHHEM BEIIECTB, X CBOMCTBAMH M BOBMOXXHBIMHU 00JIACTSIMU IPUMEHEHHS.

TecHO B3aMMOJEWCTBYSI C OPYTMMH €CTECTBEHHBIMHM HAayKaMH, XMMHs CTaja HEOThEMJIEMOH 4YacTbiO MHPOBOH
KYJIBTYpPbI, HECOOXOZAMMBIM YCJIOBHEM YCIICIIHOTO TPYJa M JKU3HH KaKAOro wieHa obiiectBa. CoBpeMeHHash XMMHUS Kak
HayKa CO3MJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha pelIeHHe TI00aJIbHBIX MPoOJIeM YCTOHYMBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETHUECKOM, MTUIIEBOM, IKOJIOTHIECKON O€30TTACHOCTH U OXPaHbI 3JJ0POBBSI.

B cootBercTBMM ¢ OOMMMH IEMAMH M HPUHIMIIAMH CPEIHET0 OO0IIero oOpa3oBaHUS COAEp)KaHHE INpenMeTa
«Xumust» (10—11 xmaccel, 6a30BBIi ypOBEHb H3YYECHHs]) OPHUEHTHPOBAHO NPEUMYINECTBEHHO HAa OOIIEKYJIBTYPHYIO
MOJTOTOBKY 00Y4aromuXcsi, HEOOXOUMYIO UM JJIsl BBIPAOOTKH MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIICITHOTO BKJIIOYEHUS
B )KMU3Hb COLIMYMa, TIPOJOIDKEHHsI 00pa30BaHMsI B PAa3IMIHBIX 00JIACTSX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnstroniuMu  TipeaMera «XHUMUs» SIBISIFOTCSL 0a3oBble Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHuyecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COZEPKaHUS KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOH HAyKH: cUCTEMa
3HAHMH 10 HEOPraHWYECKOH XMMHUM (C BKJIIOUCHHEM 3HAHMH M3 o0LIel XMMHHN) U opraHudeckoi Xxumuu. ®opMupoBaHne
JTAaHHOW CHCTEMBl 3HAHWH TP HM3YYEHHWH MNpeaAMeTa O00ecredyrBacT BO3MOXXHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHUH.

CrpykTypa comepkanus KypcoB — «Opranuueckas xumsi» U «O0Ias 1 HeopraHudeckasi XuMus» chopMupoBaHa B
IporpamMMe 0 XMMHMH Ha OCHOBE CHCTEMHOI'0 MOJXO0Ja K M3Y4EHHIO y4eOHOro MaTepHaia M 00yCJIOBIEHA MCTOPHUECKH
000CHOBaHHBIM DPAa3BUTHEM 3HAHWI Ha ONPEACNEHHBIX TEOPETHUECKHX YPOBHAX. Tak, B Kypce OpPraHMYeCKON XMMHHU
BEIIIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIACCHUECKOW TEOPHUH CTPOCHHS OPraHMYECKHX COeIMHEHHH, a TakKe Ha yPOBHE
CTEpEOXMMHUYECKUX W AJIEKTPOHHBIX MPEICTAaBICHUN O CTpOCHUH BemlecTB. CBeeHNs 00 M3y4aeMBIX B Kypce BEIIecTBax
JIAIOTCSl B Pa3BUTHU — OT YIJIEBOJOPOIOB JI0 CIOXKHBIX OMOJOTMYECKH aKTHBHBIX COEAMHEHWH. B Kypce opranmueckoi
XMMHUH TIOJY4aloT pa3BUTHE C(HOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMSI IepBOHAYAJIbHbBIC
NIPE/ICTABIICHUS. O XUMHYECKOH CBs3M, KJIAaCCH(UKAIMOHHBIX IMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX
CTPOEHUS, 0 XUMHUECKOH PeaKIUu.

ITon HOBBIM yTJIOM 3peHHSI B IpeaMeTe «XHUMHs» 0a30BOro YpOBHS paccMaTpUBAaeTCsl U3y4YEHHBIH Ha ypOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs TEOPETHYECKUH MaTepuasl W (PAKTOJOTHYECKHE CBEACHUS O BEIIECTBAX W XUMHYECKOU
peaxmmu. Tak, B 9acTHOCTH, B Kypce «OO0ImIas 1 HeopraHu4decKasi XHMHU» 00yJaroIuMCsl IPEJOCTaBIsAETCS BO3MOXHOCTD
OCO3HATh 3HAYCHHE NEPHOIMYECKOr0 3aKOHA C OOMIETEOPETHYECKMX W METOIOJIOTHUECKMX MO3MINH, TIyOXe IMOHSATH
HCTOPHUYIECKOE M3MEHEHHNE (QYHKIMI 3TOTO 3aKOHA — OT 0000maromeil 10 00BSICHIIONEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaXKHEMINMX BELIECTBAaX, UX COCTaBE, CTPOEHUM, CBOMCTBAX U NPUMEHEHUH, & TAKXKE O
XMUMHUYECKHX PEaKIHAX, WX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTeKaHWs JomoiHsAeTcs B Kypcax 10 m 11 kmaccom
JIEMEHTaMH COJICP)KaHMs, UMCEIOUIMMH KyJIbTYPOJOTMYECKHH M NPHUKIAJAHON Xapakrep. OTH 3HAHUS CHOCOOCTBYIOT
MOHUMAHUIO B3aUMOCBSA3M XHUMHUHM C JPYTUMH HayKaMH, PAacKphIBAalOT €€ poib B IO3HABAaTEIbHOM U MNpPaKTHYECKOU
JIESITEIbHOCTH  YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBKCHHS K MpOLECCY TBOpYECTBa B 0OOJIACTH TEOPHHM U
NPaKTHYECKUX MPWIOKEHUI XMMHUH, TOMOTaIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBA3aHHBIX C XUMHEH, KDUTHYECKH OCMBICIMBATh MH(MOPMAIMIO M IIPUMEHATH €€ IS NOMNOJIHEHUSI 3HaHHUH,
pELICHUs] MHTEJUICKTYJIBHBIX M OKCIIEPUMEHTAJbHBIX MCCIIEAOBATENLCKUX 33hady. B memom copepxkaHue ydeOHOro
npeaMeTa « XUMUS» JaHHOTO YPOBHS M3yUCHHSI OPHEHTHPOBAHO HAa (JOPMHUPOBAHME y 00YYaIOIIUXCSI MHPOBO33PEHUECKOM



OCHOBBI U TIOHMMaHUS QUIOCO(PCKMX HMAEH, TAKHX KaK: MaTepPHaIbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHHMYECKOTO
MHpa, OOYCIIOBICHHOCTb CBOMCTB BEIECTB MX COCTABOM M CTPOCHHEM, IO3HABAEMOCTb HPHPOIHBIX SIBICHUH ITyTEM
9KCTIEPUMEHTA U PEIICHHS MPOTUBOPEUHI MEXy HOBBIMHU (JAKTaMU U TEOPETHUECKUMHU NPEINOCHITKAMH, OCO3HAHNE POIIH
XMMUH B PEIICHUHN 3KOJIOTHUECKHUX MPOOIIEM, a TaKKe IMPobiIeM cOepexEeHHUS SJHEPTETHUECKUX PECYPCOB, CHIPhS, CO3aHUs
HOBBIX TEXHOJIOTMI U MaTEPUAIIOB.

B rutane pemreHus 3a1a4 BOCIUTAHMS, Pa3BUTHS U COLMAIN3AIMH 00YYaIOIUXCsl TPUHATHIE NPOTrPaMMO 0 XUMHHU
MOJXOIBI K ONPENENICHUIO0 COAEp)KaHWS M IOCTPOCHHMS IIpeIMeTa MpeayCMaTpUBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX
y4eOHBIX JEUCTBUH, MMEIONINX 0a30Boe 3HAYEHHUE JUIS PAa3IMYHBIX BUJOB JIESTENHHOCTH: PELICHHS MpoOjeM, IOHCKa,
aHamM3a M 00paboTku MH(OpManuK, HEOOXOIUMBIX Ui NPUOOPETEHHS ONbITA MPAKTHYECKOW M HCCIeI0BaTEIbCKOM
JIeSITeNTbHOCTH, 3aHUMAIOIIe BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke mpernojaBaHusi XMMUM KaK Ha ypOBHE OCHOBHOTO OOILIEro 00pa3oBaHMs, TaK M Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHusA, NPHU ONPEACICHUH COAEPKATEIBHON XapaKTEPUCTUKH LENeH M3y4eHHs NpeaMeTa HaIpaBlICHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAJWIMOHHO TpH3HAETCS (OPMUPOBAHHE OCHOB XHMMHYECKOH HAyKH Kak oOiacTu
COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTHYECKOH NEATENIPHOCTH YENOBEKA M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOMU
KynbTypbl. C METOAMYIECKOW TOYKM 3PEHUS TaKOW IOAXOMA K ONPEACICHHUIO LeNeH M3ydeHHs MpeaMeTa SIBISCTCS BIIOJIHE
ONpaBAaHHBIM.

CorylacHO TaHHOW TOYKE 3pEHHMs TJIaBHBIMHU LIESIMU U3Y4EHUs mpeamera «XuMus» Ha 6azoBom yposre (10 —11
KIL.) SIBJISIFOTCSL:

e  (GopMHPOBaHHE CHCTEMbI XUMHUCCKUX 3HAHUN KaK BaKHCHIICH COCTABIIAIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MHUpa, B OCHOBE KOTOPOH JIeXKAT KIFOUEeBBIC MOHITHS, (yHIaMEHTaJIbHbIE 3aKOHBI U TCOPUH XUMHH, OCBOCHHE
sI3bIKa HAayKH, YCBOCHME M NOHHUMAaHHE CYIIHOCTH JOCTYIHBIX O0OOIIEHHII MUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOpHEH X Pa3BUTHS U CTAHOBJICHHUS;

e  (opMHpOBaHHE W Pa3BUTHE IPEJICTABICHUH O HAyYHBIX METOJaX MO3HAHHS BEUIECTB M XUMHYECKUX PEAKIHH,
HEOOXOAMMBIX [UIi TPHOOPETCHHS YMEHHH OPHEHTHPOBATHCS B MHUpPE BEIIECTB M XUMHYECKHX SIBICHHH,
HMEIOIIUX MECTO B IPUPOJE, B IPAKTUIECKON U MOBCETHEBHOMN JKU3HU;

®  Da3BUTHE YMEHHH M CIIOCOOOB J[ESTENBHOCTH, CBS3aHHBIX C HAOMIOJCHHEM M OOBACHEHHEM XHMHYECKOTO
9KCTIEPUMEHTA, COOIOICHNEM MIPABHJI 0€30MaCHOT0 OOPAIICHUS C BELIECTBAMH.

Hapsny c atum, conepxartenbHas XapaKTEpUCTHKa IeNiel M 3a/1ad U3ydeHHs MpeaMeTa B IporpaMme Mo XUMHH
yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHUHM C HOBBIMH IIPHOPUTETAMH B CUCTEME CPEIHEro oluiero odpa3oBaHMSI.
CeronHs B IperolaBaHuM XMMHUH B OOJIbLICH CTEMEHU OTAAETCs MPEANOYTEHHE MPAKTUUIECKONW KOMIIOHEHTE CO/AEPIKAHUs
0o0y4eHus, OpPUEHTUPOBAHHON Ha NOATOTOBKY BBITYCKHUKA OO0INE00pa30BaTENbHONW OpraHU3aluy, BIIAJCIOIIETO He
HaboOpOM 3HaHUH, a (PyHKIIMOHAIFHONW IPAMOTHOCTBIO, TO €CTh CITIOCOOAMHU M YMEHHSIMH aKTHBHOTO ITOJIyY€HHs 3HAHUI U
MIPUMEHEHHUS X B PEaIbHON JKU3HHU JJISI PeIICHHs MPAKTUIECKUX 3a/1ad.

B cBs13u ¢ 3TUM NpH U3y4YEeHUH NpenMeTa «XUMHUsD) JOMUHHUPYIOIIee 3HaYeHHe MPUOOPETaloT Takie el 1 3a/1a4u,
KaK:

ajanranys oOydYaroIMXCsl K YCJIOBHMSAM JIHHAMHYHO Pa3BHBAIOIIETOCS MHpPA, (POpMHUpOBaHME HHTEIIIEKTYaIbHO
Pa3BUTOHN JINYHOCTH, TOTOBOH K caM000pa30BaHHIO, COTPYAHNYECTBY, CAMOCTOSATEILHOMY IIPHHSTHIO TPAMOTHBIX PEIICHUI
B KOHKPETHBIX KM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEMIECTBAMH U UX IPUMEHEHUEM;

¢dopMupoBaHue y OOYYalOIIMXCS KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETCHIMH), MMEIOIINX YHHBEpCAIbHOE
3HAUeHHE JUIS PAa3JIMYHBIX BHAOB JEATENLHOCTH: pEIICHHUs NpoOiieM, IMOoucKa, aHaiu3a UM o0paboTku HHpOpMAaIuy,
HEOOXOANUMBIX JJIsl TPUOOPETEHUsI OIbITA JESTENBHOCTH, KOTOpasi 3aHMMaeT BaKHOE MECTO B IMO3HAHHM XUMHH, & TaKKe
JUIA OLEHKH C MO3MLUI AKOJIOTHYECKOW OEe30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XMMHUYECKHX IPOIECCOB Ha
OpTraHM3M YeJI0BeKa U MIPUPOIHYIO CPEeay;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB, HHTEIUICKTYaJdbHBIX M TBOPUYECKHX CIOCOOHOCTEH OO0yJaromuxcs:
CIOCOOHOCTH CaMOCTOSITEBHO NMPHOOPETaTh HOBBIC 3HAHWS 10 XUMHH B COOTBETCTBHH C XM3HEHHBIMH MOTPEOHOCTSIMH,
UCIIONIb30BaTh COBPEMEHHBbIE MH(OpMANMOHHBIE TEXHOJOTMU JUIS INOWCKAa W aHaJIW3a Y4eOHOW M Hay4YHO-TIONYJISIPHOU
nH(pOopMaNK XUMHUYECKOTO COJICPIKAHHUS;

(opMHpOBaHHE W Pa3BUTHE Yy OOYYAIOIIMXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHHs, HAaOJI0AaTeIbHOCTH,
COOpaHHOCTH, AKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YAacTHOCTH, NpH IUIAHUPOBAaHMHM W NPOBEICHUH
XMMHYECKOT0 IKCIIEPUMEHTA;

BOCIIMTaHHE y OOydJarommxcsl yOeKAEHHOCTH B T'yMaHHCTHYECKOH HAINPaBICHHOCTH XMMHH, €€ BaXXKHOM pOJH B
pemeHnH TI00aNBHBIX MPOOJIeM pPalHOHANBHOTO MPUPOIONOIH30BAHUS, MOMOJHEHUS JHEPreTHYECKUX PECYPCOB H
COXpaHEHHS NPUPOJHOTO DPABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeXKHOTO OTHOUICHHS K TPHPOJAE H CBOEMY
3I0POBBIO, & TaK)Ke NMPHUOOPETEHHS OMBITA MCIOIBb30BAHUS MOJYYCHHBIX 3HAHUH U MPUHATHS TPaMOTHBIX PEUICHHH B
CUTYAINSX, CBA3aHHBIX C XUMUYECKUMH SIBIICHISIMH.

B ydeOHOM mnaHe cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XUMUS» 0a30BOTO YPOBHS BXOJHWT B COCTaB
npeaAMeTHON obnacth «EcTecTBeHHO-HAYYHBIE IPEIMETHD.

OOmiee 4mcino 4acoB, OTBEAEHHBIX JUI M3YYEHHsS XMMHM, Ha 0a30BOM YpOBHE CpeAHero oobiero oOpasoBaHus,
cocrasisier 68 yacos: B 10 xiacce — 34 vaca (1 gac B Heznenro), B 11 kimacce — 34 yaca (1 yac B Hepeno).



COJEPKAHUE OBYUYEHUS
10 KJIACC
OPI'AHUYECKAS XUMUA

Teopernueckne 0CHOBBI OPraHUYECKOl XUMHHU

IIpenmer opraHmdeckoil XumuM: e€ BO3HHKHOBEHHE, PAa3BUTHE U 3HAUYEHHE B IOIYYEHUH HOBBIX BEIECTB U
MaTepuaioB. Teopus CTpPOCHUs opraHndeckux coeamHeHU A. M. BytiepoBa, e€ ocHOBHBIC monokeHHs. CTPYKTYpHBIE
(opMyJIBl OpPraHMYECKHX BEIIeCTB. [ OMoNOTHs, W30MepHus. XWUMHUYECKas CBSI3b B OPTaHMYECKUX COCOUHEHUSIX —
OIWHAPHBIC U KPATHBIC CBSI3U.

[IpencraBnerne o KiIacCUpHUKAIMA OpPTaHWYECKHX BEIIECTB. HOMeHKIaTypa OpraHHYECKHX COCTUHECHUH
(cucTematudeckas) U TpUBHAIBHBIC HA3BaHUS BaXKHEHIINX MIPEACTaBUTENEH KIIACCOB OPTaHMYECKUX BEIIECTB.

OKcnepUMEeHTAIbHBIE METOABI U3YUSHHsI BEIECTB U UX MPEBpAIleHUil: 03HaKOMIIEHHE ¢ 00pa3liaMi OpraHUYeCKUX
BEIIECTB U MaTepHalaMH Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHMYECKUX BEIECTB, HAOJIONEHHE M OIHCAHHUE
JCMOHCTPAIIMOHHBIX OIIBITOB IO MPEBPANICHUIO OPTraHUYCCKHUX BCHICCTB MNPU HArpE€BaHUU (HHaBHeHI/Ie, O6yFJII/IBaHI/Ie nu
TOpEHUeE).

Yraesoaopoas!

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUH psA. MeTaH M 3TaH — MNpPOCTEHIINE NPEICTABUTENM AJIKAHOB:
¢u3ndeckne W XHMHYECKHE CBOWCTBA (pEakIUH 3aMEUICHHWsS W TOPCHWS), HaxXOXKICHWE B TPHUPONE, IOIyYCHHE U
MIpUMEHCHUE.

AJIKCHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYCCKHUH Psfl. DTHIICH M IPOIIICH — MPOCTEHITNE IPeACTaBUTEIHN aJIKEHOB:
¢u3ndeckne W XUMHYECKHE CBOHCTBAa (pEakIWW THAPUPOBAHUS, TAJIOTCHHUPOBAHMSA, THIPATAINH, OKHUCICHHUS U
MTOJIMMEPH3AIINHN ), TOTyICHHE U TPUMCHCHHE.

Ankanuensl: OytanweH-1,3 u MermnOyrtamues-1,3: cTpoeHHe, BaKHEHIINE XHMHUYECKHE CBOHCTBA (peakius
nonuMepu3anun). IlomyyeHne CHHTETHUECKOTO KayuyyKa U Pe3HHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHsS, TOMOJIOTHUYCCKHU Dsl. ALETHICH — MPOCTCUIIHMH IpPEACTaBUTEIh
ANKUHOB: COCTaB, CTpOEHHE, (U3MUECKHEe W XHMHYECKHE CBOWCTBa (peaklMd THIAPUPOBaHMS, TaJOreHHPOBAHMS,
THIpaTaluy, TOPEHNS), TOTyYeHHEe U IIPUMEHEHHE.

Apensl. benson: cocrtaB, cTpoeHHMe, (GHU3MUECKHE M XHUMHYECKHE CBOMCTBa (peakiy TaJOTeHUPOBAHUSI WU
HUTPOBAHUS), TONYUYCHUE W TPUMEHEHHEe. [01yon: cocmas, cmpoeHue, (usuyeckue u XumuyecKue ceoucmea (peaxyuu
2a102eHUPOBARUS U HUMPOBAHUs), NoAyuyeHue u npumeHeHue. TOKCHYHOCTH apeHOB. [ eHeTHYecKas CBSI3b MEXKIY
YTICBOAOPOAAMH, IPHHAIIISKAIIMMH K Pa3THIHBIM KJIaCCaM.

[IpupogHble WCTOYHWKH YTIIeBOoMOponoB. [IpupomHblii ra3 w momyTHele HedTsaHble Tasbl. Hedts u e
npoucxoxaenue. CrocoObl mepepaOOTKH He(TH: TEperoHka, KPEKWHT (TePMHUYECKHH, KATATUTHYCCKUI), MHPOIH3.
[poxykTel mepepaboTku HE(TH, UX NPUMEHEHHE B MPOMBIIUICHHOCTH W B ObITy. KaMEHHBIA yroms W MPOAYKTHl €ro
nepepadoTKH.

DKCTepUMEHTAIbHBIE METO/BI M3yYeHUs] BEIIECTB W WX MpEeBpalleHUil: 03HaKOMJIeHHe ¢ oOpaslamu IiacTMacc,
KaydykoB M pe3uHbl, koulekumun «Hedts» u  «Yromp», MOJETHpOBaHHME MOJIEKYJI  YIJIEBOAOPOAOB U
TaJIOr€HOINPONU3BOIHBIX, ITPOBCICHUC HDaKTH‘IECKOﬁ ]f)a60TBI: TMOJYYCHUEC OTUJICHA U U3YUYCHUEC €TI0 CBOMCTB.

Pacuérnble 3agaun.

BrruncneHust mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00BhEMa, KOJIMYECTBa HMCXOMHOTO BEIIECTBA MU
IIPOJIyKTa PEaKILMK 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 NCXOIHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:kanue opranndecKue coeiMHeHUS

[IpenenbHble OAHOATOMHBIE CHMPTHL. METaHON M 3TAHOJN: CTpOEHHE, (HU3MYECKHe M XHMHYECKHE CBOMCTBa
(peakuuy c AaKTUBHBIMH METalJIaMH, TaJIOT€HOBOJIOPOAAMH, TOpEHHE), NpUMEHEHHe. BoJIOopoaHBIE CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHOMa U 3TaHOJIA HA OPTraHU3M YeJIOBeKa.

MHOroaToMHbIE CHUPTHL. OTWIEHIVIMKOIb W TIHLIEPUH: CTpOeHWe, (H3NYecKkne M XHUMHYECKHE CBOMCTBa
(B3aMMOAEHCTBHE CO MIETOYHBIMH METa/IaMM, KAadeCTBEHHAs pPEaKIus Ha MHOTOATOMHBIE CIUPTHI). JleficTBue Ha
OpraHn3M 4Y€JIOBCKA. HpI/IMeHeHI/IC TIMOEPUHA U OTUIICHTJIMKOJIA.

@DeHoI: CTpoeHNE MOJICKYJIBI, (PI3MUECKHe U XUMUIecKre cBoiicTBa. TokcuuHocTs Genona. [Ipumenenne ¢eHoma.

Anpaeruapl U kemonsl. DopManbAerul, aleTaabIeruy: CTPOeHNE, GU3NIECKE U XUMHYECKIE CBOUCTBA (peaKIiu
OKHMCJICHHSA U BOCCTAHOBJICHHUS, KAHCCTBCHHBIC peaKum/I), TIOJTYYCHHUEC U IPUMEHCHUEC.

OIHOOCHOBHBIE TIpe/ieNbHbIE KapOOHOBBIE KHCIOTEL.. MypaBbHHasl M YKCyCHast KHCIIOTBI: CTpOeHHe, (Pu3ndecKue u
XAMHUYECKHE CBOWCTBA (CBOWCTBa, OOIIME I KJIacca KHCIOT, PEaKIus ATepu(HKanuu), MOIyYCHHE H MPUMCHCHUE.
CreapuHOBasi W OJICMHOBAas KUCIIOTHl KaK IPEICTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MpUla KaK COJM BBICIIHX
KapOOHOBBIX KHCIIOT, UX MOIOLIIEE JICHCTBHE.

CnosxHble 3(pUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponu3 cinoxHbIx a¢upos. XKupsl. ['uaponaus xupos.
IIpumenenue xupoB. buonorudeckas poJb >KUpOB.

YrieBoapl: cocTaB, KiaccH(uKanus YriIeBoAOB (MOHO-, JHW- W TOJIMCaxapuipl). [Jroko3a — TpoCTeHImvi
MOHOCaxXapua: 0COOEHHOCTH CTPOSHHS MOJIEKYJIBI, PM3UUECKUE U XMMUYIECKHE CBOUCTBA (B3aMMOIEHCTBHE C THAPOKCHIOM
memu(ll), okuciaenne aMmMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIEHHE, OPOKEHUE TIIOKO3bI), HAXOXKICHHUE B
pUpoe, IpUMeHeHne, obnonorndeckas pois. @orocunre3. PpykTo3a Kak H30MEpP TITFOKO3HI.




Kpaxman w memmono3a Kak MpUpOXHbIE monuMepsl. CTpoeHHWe Kpaxmaiga W IeJUTIoNo3bl. Dusmueckue u
XMMHUYECKHE CBOWCTBA KpaxMaia (THAPOJIH3, KadeCTBEHHAS PEAKIHSI C HIOAOM).

OKcIepUMEeHTaIbHbIE METONBI M3Y4YCHHs BEUICCTB M WX IPEBpAICHHH: IPOBEACHHE, HAOIIONEHHE M OIMCAHHE
JIEMOHCTPAIIMOHHBIX OTBITOB: TOPEHHE CIHMPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHPTOB (OKHCICHHE JTaHONA
okcumom Mmeau(ll)), MHOrOaTOMHBIX CcIHpTOB (B3amMmozeWcTBue rimuepuHa ¢ ruapokcugoM Mmexu(ll)), ampmermmos
(okucienue aMMuauHbIM pactBopoM okcuna cepeopa(l) u ruapoxcumom meau(ll), B3aumoselicTBiEe KpaxMana ¢ HOIOM),
MPOBEICHUE MTPAKTUICCKON paOOTHI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3aaumn.

BbruncieHusl o ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOTHOTO BEIICCTBA WM
MPOAYKTA PEaKIIMU 0 H3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJTHOTO M3 MUCXOHBIX BEIIECCTB UM MPOJTYKTOB PEAKIIUH).

A3oTcozeprKaliie OpraHn4ecKue COeIMHEHUSL.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHnYecKrue coequHeHns. Pu3nieckrne U XUMIIECKHEe CBOHCTBA aMUHOKHCIIOT
(ma mpumepe rmnuHA). bronorumyeckoe 3HaUeHIE aMIHOKHUCIIOT. [1enTH/IbL.

Benkn kak mpHpomHBIE BBICOKOMOJICKYIIPHBIC COeAWHEHHs. [lepBHyHas, BTOpWYHAs W TPETHYHAS CTPYKTypa
6enKxoB. XMMHUYECKIE CBOMCTBA OCIKOB: THAPOIN3, ICHATYpAIHs, KAYeCTBEHHBIC PEaKIINK Ha OEIIKH.

OKcIiepUMEHTaJIbHbIE METONBl HM3YYCHWS BEIIECTB W MX I[PeBpalleHWid: HaONIOICHWE U  OIMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIl¥sl OCITKOB NP HATPCBAHUH, [IBETHBIC PCAKITH OCIIKOB.

BbicokoMoOIeKyJISIPHBIE COeTHHEHUS

OCHOBHBIE TOHATHA XUMHUU BEICOKOMOJIEKYJIIPHBIX CO€AMHEHHH: MOHOMED, NOJINMEpP, CTPYKTYpHOE 3BEHO, CTETIEHb
MOJUMEPH3AlNY, CPEIHssI MOJeKyisipHas macca. OCHOBHBIC METOABI CHHTE3a BBICOKOMOJCKYJISIPHBIX COCAMHCHHHA —
noJimMepusatd 1 NOJIUMKOHACHCAII .

OKCIepUMEHTAIBHBIE METO/IbI N3YyYEHHUS BEIIECTB M MX MPEBpPaIleHUH: 03HAKOMIICHHE ¢ 00pa3liaMu MPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyTyKOB.

MeXIpeqMeTHBIC CBSI3H.

Peanmzamus MeXmpenMETHBIX CBS3CH MpH M3yYCHHH opraHmdeckodl xumud B 10 Kiacce OCYIIECTBIIETCS depes
HCTIOJB30BaHUE KaK OOIINX €CTECTBCHHO-HAYYHBIX MOHSATHH, TAK M MOHSATHH, SBISAIOIINXCS CHCTEMHBIMH U OTAEIHHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOure ecTecTBEHHO-HAyYHBIC TIOHSATHA: SIBJICHWE, HAYYHBIH (PAaKT, THIIOTE3a, 3aKOH, TCOPWsS, aHAIM3, CHHTE3,
Kiaccudukanys, NepuoJuIHOCTb, HAOII0JCHNE, U3MEPEHHE, SKCIIEPUMEHT, MOICIUPOBaHHE.

duzuka: MaTepus, DHEPIHs, Macca, aToOM, JIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUI YPOBEHbB, BEIIECTBO, TENO, O0BEM,
arperaTHo¢ COCTOAHMC BECUICCTBA, (1)I/I3I/I‘-ICCKI/IC BCJIMYUHBI U €IUHUIIBI X U3MEPCHUA.

buonorus: knetka, opranusm, Ouocdepa, oOMeH BeUIeCTB B OpraHu3Me, (GOTOCHUHTE3, OMOJIOTUYECKH aKTHBHBIE
BelecTBa (OeNKHU, YTIeBOAbI, KUPHI, (PEPMEHTEI).

[eorpadus: MuHEpaITBI, TOPHBIC TIOPOIBI, MOJIE3HBIE HCKOTIAEMBIE, TOILUTUBO, PECYPCHI.

TeXHONOTHS: THINEBBIE MPOAYKTHI, OCHOBHI PAMOHANBHOTO IMUTAHUSA, MOIOIIHE CPEICTBA, JICKAPCTBEHHBIC W
KOCMETHYECKHE TIPeTapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX H CHHTETHYECKUX BOJOKOH.

11 KJIACC
OBIIASA 1 HEOPTAHUYECKAS XUMUS

TeopeTnueckne 0CHOBbI XUMUH

XuMHUYECKUIl 31eMeHT. AToM. Slapo aToma, H30TONBI. ONEKTpOHHAass 00050YKa. ODHEpreTH4eckue YpOBHH,
MOYPOBHU. ATOMHBIE OpOuTaNy, S-, P-, d- amemMerTsl. OCOOEHHOCTH paCIpeIeNICH s SIIEKTPOHOB IO OPOUTAIISIM B aTOMax
9JIEMEHTOB TIEPBBIX YETHIPEX MEPHUOI0B. DICKTPOHHAS KOHPHUTYpALHs aTOMOB.

Ilepuoguueckuit 3axkon u Ilepuoguueckas cuctema xumuueckux odinementoB J. W. MenneneeBa. CBsi3b
neproauueckoro 3akona u [lepuoauueckoit cuctemMsl xumuueckux aneMenToB Jl. M. MenneneeBa ¢ cOBpeMeHHON Teopuei
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH H3MCHCHHS CBOWCTB XHUMHYCCKHX 3JEMEHTOB U 00pa3yeMbIX HMH IPOCTHIX W
CJIOKHBIX BEILECTB IO TPyIIaM U nepruojaM. 3HaueHHe NepUOANYECKOTO 3aKOHA B Pa3BUTHU HAYKH.

CrpoeHue BelecTBa. XUMHUYECKas CBA3b. BUIbl XUMUYECKOW CBSI3U (KOBaJIeHTHAsl HEMOJSpHas M MOJSpHAs,
WOHHAs, MeTaluimdeckas). MexaHu3Mbl 00pa3oBaHHS KOBAICHTHON XHMHYECKOH CBsI3M (OOMCHHBIA H JOHOPHO-
akKIenTopHeIif). BomoponHas cBs3b. BaneHTHOCTh. DnekTpoorpuriarenbHocTh. CTeneHb OKucleHus. VIOHbI: KaTHOHBI U
AHHOHBI.

BemectBa MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHs. 3aKOH TIOCTOSHCTBA COCTaBa BEIISCTBA. THIIBI
KPUCTAJUTHYECKUX PEHIIETOK. 3aBHCUMOCTh CBOHCTBA BEUIECTB OT THIA KPUCTAIUTMIECKON PEIIETKH.

[TonsTHE 0 TUCTIEPCHBIX cucTeMaX. VICTUHHBIE ¥ KOJUIOUAHBIE pacTBOPEI. MaccoBasi 10 BENIeCTBa B pacTBOPE.

Knaccudukanus HeopraHM4ecKHX coennHeHHUd. HoMeHKIIaTypa HEOpraHMYeCKUX BeUIecTB. | eHeTHdecKas CBS3b
HEOpPraHUYECKUX BEIIECTB, MPUHAISKAIINX K Pa3IMYHBIM KJIACCaM.

Xumuueckas peakius. Knaccupukauss XUMHISCKUX PEaKIMidi B HEOPraHWMICCKON W OPraHMYCCKOW XUMUH. 3aKOH
COXpaHEHHsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUS U MPEBPALLECHUS JHEPTUH [TPU XUMUUYECKUX PEAKIHIX.

CKOpOCTh peakiuu, e 3aBUCHMOCTh OT Pa3M4HbIX (hakropoB. OOpaTuMble peakiuu. XUMHYCCKOE PAaBHOBECHE.
®DaxTophl, BAUSIONINE HA COCTOsIHUE XuMuueckoro paBHoBecust. [Ipunuun Jle lllarense.

DnexTponuTHdeckas qucconuarus. CuibHbIE U cliadble 2JIeKTpoauThl. Cpea BOTHBIX pacTBOPOB BEIECTB: KHCIas,
HEWTpasbHas, HIeJI0YHasl.

OKHCTUTENEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH.



OKcIeprMEeHTaIbHbIE METOABI M3YYEHHUS BEIIECTB M WX NpPEBpalleHUH: neMoHcTparus Tabmmn «Ilepromndeckas
cuctemMa xumudecknx snemMeHToB JI. M. MenneneeBay, u3ydeHue Mojelell KPUCTAUIMYECKUX PEMETOK, HAOIIOJeHUE U
ONHCaHWe JEMOHCTPAIMOHHBIX ¥ JIAOOpAaTOPHBIX OIBITOB (pa3lo)keHHE IEepOKCHAa BOIOpPOAa B TPHCYTCTBUU
KaTajau3aTopa, OINpPEAEICHUE CPelbl PAaCTBOPOB BELIECTB C MOMOILBIO YHHUBEPCAJIBLHOIO MHAMKATOPA, pEakLUU HOHHOIO
oOMeHa), MPOBEICHNE TIPAKTHIECKON paboThI «BiusHIe pa3mudHBIX (PaKTOPOB Ha CKOPOCTh XUMHUYECKON PeaKIim.

Pacuérnble 3aaumn.

Pacuétel mo ypaBHEHUSM XHUMUYECKHUX pEaAKIUil, B TOM 4YHUCIE TEPMOXUMHUYECKHE pacu€Thl, pacuéThl C
HCTOJIb30BaHUEM TIOHATHUS «MaccoBas JOJIs BEIIECTBAY.

Heoprannuyeckast Xumust

Hemerannel. [lonoxenune nHemeramnoB B [lepuoandeckoil cucreme xumuueckux siemeHToB /. M. MenzaeneeBa u
0COOCHHOCTH CTPOCHHS aTOMOB. DH3MUYECKUE CBOWCTBA HEMETAJUIOB. AJUTOTPOIHUS HEMETAIUIOB (HA MPUMEPE KHUCIOPOa,
cepsl, hocdopa u yriaepona).

XUMIYECKHE CBOMCTBAa BaXHEHUIINX HEMETAIUIOB (TaJOT€HOB, CEpHl, a30Ta, (ocdopa, yrieposa u KpeMHHUSA) H UX
COCTMHEHUH (OKCHIOB, KHCIOPOICOACPKALIIX KIUCIOT, BOIOPOIHBIX COSTNHEHHN).

[IpumeHeHNe Ba)KHENIINX HEMETAJUIOB U UX COCIMHEHUI.

Mertannel. [lonoxenne meramioB B Ilepuonmueckoil cucreme xumuueckux snemeHToB JI. Y. Menneneesa.
OCOOCHHOCTH CTPOCHHS JJIEKTPOHHBIX 000JI0UeK aToMOB MeTauioB. OOmiue (usnveckue CBOHCTBA MeTa/UIOB. CILIaBbl
METaJUIOB. DJIEKTPOXUMHUUYECKUH PsiJl HANIPSDKEHUM METalIoB.

XUMUYECKUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPUHM, Kanui, KaublMi, MarHuil, aTlOMUHHHA, I[UHK, XpOM,
JKEJe30, MeJIb) U UX COCTMHEHHM.

Oo1urre criocoObI MOJTYUYCHUS METALIOB. [[pUMEHEHHE METAIUIOB B OBITY U TCXHHKE.

OKCTepUMEHTAIBHBIE METOJbl M3y4YeHHs] BEIIECTB M HMX MPEBpallleHUui: W3ydeHHe KoJuleKnuu «MeTaunsl u
CIUTIaBED», 00pa30B HEMETAILIOB, PEIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4, HaONMIoIeHNe U ONMCAaHNE JIEMOHCTPAIIHOHHBIX H
7a00paTOPHBIX OIBITOB (B3aMMOJACHCTBHE THIPOKCHAA ANIOMUHUS C pPAacTBOpPaMH KHCIOT W IIeNoYed, KaueCTBCHHBIC
peaxIyy Ha KaTHOHBI METAJUIOB).

Pacuérnble 3agaun.

Pacuérer Maccrl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00BEMY OIHOTO W3
YYacTBYIOUINX B PEAKIIMU BEIIECTB, pacuETHl Macchl (00bEMa, KOIMIECTBA BEIIECTBA) MPOAYKTOB PEaKIIUH, €CITH OJHO U3
BEIIECTB UMEET MPUMECH.

Xumusi ¥ )KU3Hb

Ponb xuMuM B 00CCIIEYCHUU SKOJOTHUCCKOM, SHEPIeTHUCCKON M MUIICBOW 0€30IaCHOCTH, PA3BUTHU MEIUIUHEL.
[ToHsTHE O HAYYHBIX METO/IaX TIO3HAHUS BEUIECTB M XUMHUYECKHUX PEAKIIH.

[IpencraBneHust 06 OOIMKUX HAYYHBIX MPUHIIMIIAX TPOMBIIUIEHHOTO MOTYYSHHs BAXKHEHTIINX BEIIECTB.

UYenoBek B MHUpE BELIECTB U MATEPUATIOB: Ba)KHEUIINE CTPOUTENbHbIE MaTEepHalbl, KOHCTPYKLIMOHHBIE MAaTE€pPHAIbI,
KpacKH, CTEKII0, KepaMUKa, MaTePUAITBI TS NIEKTPOHUKH, HAHOMATEPHANBI, OPTaHUIEeCKUE I MUHEPAIbHBIE YIOOpEHHS.

XuMus W 37I0pOBbE UEIOBEKAa: IMPaBWia HCIONB30BaHUS JICKAPCTBCHHBIX IIPEIapaToB, IMpaBHia OE30MacHOTO
HCTIOJIB30BaHU MPETapaToB OBITOBON XUMHH B TIOBCEAHEBHOM YKH3HH.

MexnpeaMeTHbIE CBSI3H.

Peanmsamuss MEXIpEeOIMETHBIX CBs3ed MpH W3YYeHWH OOmed ©W HeopraHmveckoil xmmum B 11 kimacce
OCYIIECTBJIICTCS 4Yepe3 HMCIOJb30BaHUE KaKk OOIIMX E€CTECTBEHHO-HAYyYHBIX TOHATUH, TaK WM TOHITHHA, SBISIONIUXCS
CHUCTEMHBIMU JJIs1 OTJIETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme eCTeCTBEHHO-HAydHbIC MOHATHS: HAy4dHbIH (akT, THIOTE3a, 3aKOH, TEOpUs, aHalIu3, CHHTE3,
Kkiaccu(puKaIys, MePUoTUIHOCTD, HAOIOCHHE, SKCIICPUMEHT, MOICTHPOBAHUE, U3MEPEHHUE, SBJICHHUE.

dusuka: Matepusi, JHepPrHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PATUOAKTUBHOCTh, MOJIEKYJIA,
SHEPTETHUYECKHUI yPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIeCTBA, GU3NISCKUE BEIMIMHBI M €MHUIIBI
HX U3MEPEHUs, CKOPOCTb.

Buomorus: knerka, opraHu3M, SKOCHCTeMa, Onocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI, BATAMUHBI, OOMCH BEIIECTB B
opraHusMe.

I'eorpadus: MuHEpaIbl, TOPHBIC TIOPOIBI, MOJIE3HBIC HCKOTIAEMBIE, TOILUTUBO, PECYPCHI.

TexHonorus: XUMHYECKass MPOMBILUIEHHOCTb, METAJUTYyprusi, IpPOU3BOJCTBO CTPOUTENBHBIX MaTepHalloB,
CEeNIbCKOXO3SMCTBEHHOE  NMPOWM3BOACTBO,  NHIICBAas  MPOMBIILICHHOCTh,  (DapMaleBTHYECKas  MPOMBIIUICHHOCTD,
MPOU3BOJICTBO  KOCMETHYECKHX  TpenaparoB, MPOHW3BOJACTBO  KOHCTPYKIIMOHHBIX  MAaTe€pHajoB,  JJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

Peanm3anms NIKOJILHBIMY MeAAroraMi BOCIHTATEILHOI0 MOTEHIMAJA YPOKA MPEATosaraer cieayoliee:

- CIeUUalbHO pa3pabOTaHHBIC 3aHATUI-YPOKH, 3aHATUSA-3KCKYPCHH, KOTOpBIC, pACIIMPSIOT 00pa3oBaTeIbHOE
MIPOCTPAHCTBO MPEIMETa, BOCIUTHIBAIOT JTFOO0OBH K MPEKPACHOMY, K IIPUPOJIC;

- moOyxaeHue oOydaromuxcsi cobmonaTh «[IpaBuia BHYTPEHHETO pacropsaka O0Oydaromuxcsy, B3aHMOKOHTPOJb U
CaMOKOHTPOJIb 00YYaIOIINXCS;

- OpraHu3alnys MPEIMETHBIX 00pa30BaTEIbHBIX COOBITHI (IPOBEICHUE MPEAMETHBIX JICKAI: HAYAIbHBIC KIIACCHI, HEACIS
FYMaHUTapHBIX HAYyK, HEelleJisl KJIACCHBIX PyKOBOJHUTEIIEH, He/lelisi HHOCTPAHHOTO SI3bIKa, HE/IeNsl €CTECTBEHHbBIX HAYK) IUIs
00y4aIOIMXCsl C LENbI0 PAa3BUTHUS TTO3HABATEIbHOW U TBOPYECKOW aKTHBHOCTH, MHHLIMATUBHOCTH B Pa3IMYHBIX cdepax
MPEIMETHOW JEATCILHOCTH, PACKPBITUS TBOPYECKUX CHOCOOHOCTEH OOYYaroIIUXCsA C Pa3sHBIMH OOpa30BaTEIbHBIMU
MOTPEOHOCTSIMU ¥ UHIUBHUAYAIbHBIMUA BO3MOXKHOCTSIMH;



- IIPOBEACHUE YIEOHBIX (OMMMIHNAIBI, 3aHIMATEIFHBIE YPOKA M MATUMHHYTKH, YPOK-IIEJIOBasi UTPa, YPOK-IIyTeHIIeCTBNUE,
YPOK MacTep-KJIacc, YpOK-HCCIeIOBaHUE U Jp.) U YIeOHO-pa3BIIeKaTeIbHBIX MEPOpUATHH («DpymuT», «I[lodemydkay);

- YCTaHOBJICHHE JOBEPHUTEJILHBIX OTHOLICHUI MEXAy y4YHTENIeM M €ro y4eHHUKaMH, CIOCOOCTBYIOIIMX ITO3UTUBHOMY
BOCTIPMSITHIO YYalIUMHUCS TPeOOBaHUA M TPOCHO YyUHTENs dYepe3 J>KWBOM AWaior, MPHUBICYCHHE HX BHAMAHHUI K
obcykmaeMoil Ha ypoke HWH(POPMANWHM, AKTUBHU3ALUIO HX I[I03HABATEIHEHOW JEATEIBHOCTH dYepe3 HCIIONb30BaHHe
3aHUMATEJbHBIX 3JIEMEHTOB, UCTOPUI U3 )KU3HU COBPEMEHHUKOB,

- ucnosnp3oBanne UKT u nmuctaHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJOTHI 00ydeHHs, 00ecrieYnBalonX COBPEMEHHbIC
aKTUBHOCTH O0ydJarommuxcs (IpOrpaMMBI-TPEHAXKEPHI, TECTHI, 3a4€THl B AJIEKTPOHHBIX MPHIOKECHUAX, MYJIbTHMCIHIHEIC
MIPe3CHTAINN, HAYYHO-TIONMYJSIpHBIE Nepenadn, (GpuibMbl, 00yJarolIne CalThl, YPOKH OHJIAWH, BHACOJICKIINH, OHJIANWH-
KOH(EpeHIINH U 1Ip.);

- WCTOJIb30BaHUE BOCIHTATEIBHBIX BO3MOXKHOCTEH conmepKaHHs ydeOHOro IpeaMera depe3 JEMOHCTPAIHIO MPUMEPOB
OTBETCTBEHHOTO, TPAYKIAHCKOTO ITOBENICHI, ITPOSBICHUS YEIIOBEKOIIOOMS M J0OPOCEpIeTHOCTH, TIEPEBO COACPIKAHIS C
YPOBHS 3HAHUI Ha YPOBEHb JIMYHOCTHBIX CMBICJIOB, BOCIIPHATHE LIEHHOCTEH 4epe3 MmoJ00p COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHUS, 3a7a4 JUIsl PelIeHHs NPOOJIEMHBIX CUTYalMi Ut 00CYKICHUs B KJlacce, aHalli3 MOCTYITKOB JIFOJICH, UCTOPHIA
cy-1e0, KOMMEHTapHU K IPOUCXOISIINM B MUpPE COOBITHSAM, IIPOBEICHHE «YPOKOB MYKECTBAY;

- TpPUMEHEHHWE Ha YPOKE HWHTEPAKTHBHBIX (OpM pabOTBl ydallUXCs, WIPOBBIX IPOLEAYP, CTHUMYJIHPYIOIIUX
TO3HABATCIIbHYIO MOTUBAlUIO IKOJBbHHUKOB, MTOMOTAIOMNX HaJTa)XMBAHUIO MMO3UTHUBHBIX MCKINMYHOCTHBIX OTHOIIIEHUH B
KJlacce, YCTAaHOBIICHHIO IOOpOXKeNaTeIbHOH aTMoc(epsl BO BpeMs ypoka (COTpYTHHYESCTBO, HMOOIIPEHHUE, IOBEpHE,
MMOpyYCHHE BaKHOTO JeTIa, IMIIATHS, CO3aHNE CUTYAINH YCIIeXa);

-Opranusanus KypaTopCcTBa MOTHUBHUPOBAHHBIX U 3PYAUPOBAHHBIX 06yqa}01111/1xca Hag HWX HCYyCHIEBArOIUMU
OJTHOKJIACCHUKAaMHU, JAIOIIET0 IKOIFHUKAM COIHAaIbHO 3HAYMMEBIH OTBIT COTPYIHUYECTBA U B3aMMHOM MTOMOIIH;

- Hcronk30BaHue TexHoJoruu «IlopTdonmo», ¢ Henpl0 pa3BUTHS CAMOCTOSTEIHHOCTH, PEQICKCHH M CaMOOICHKH,
TJIaHUPOBAHUA ACATCIIbHOCTU, BUACHUS NIPABUJIBHOI'O BEKTOPA IJIA ,uaaneﬁmero pa3BUTHA CHOC06HOCTeﬁ;

- HWHUOUHUPOBAHUC W MTOAACPIKKaA HCCHeﬂOBaTeHLCKOﬁ ACATCIBHOCTH IIKOJbHUKOB B paMKax pealu3dalilui HWMHU
WHAWBUIYANbHBIX W TPYIIOBBIX HCCIICIOBATEIBCKUX IPOEKTOB, YTO AT OOYYarOMMMCS BO3MOXXHOCTH IPHOOPECTH
HaBBIK CaMOCTOSITEJIBHOIO DPEIICHHsT TEOPETHYECKOW NPOOJIeMbl, HABBIK F€HEPUPOBAHUS M O(GOpMIICHHS COOCTBEHHBIX
ujieH, HaBbIK YBaYKUTEIBHOTO OTHOLICHHS K YyXXHMM HIesM, 0OPMIICHHBIM B paboTax ApPYruX MccieqoBaTesel, HaBbIK
MyOIMYHOTO BBICTYIUICHUS TIEpe]] ayJUTOPUCH, apryMEeHTHPOBAaHUA U oTcTauBaHus cBoer Toukn 3perus (HIIK «ope ot
yMa», «JIJOMOHOCOBCKHE UTEHUS», «5] - HCCIIeIOBATEIbY).

HenpepbiBHbIH mouck npuéMoB U (GopM B3aMMOJIEHCTBHS MEJAroroB U 00y4arolmuxcs Ha yueOHOM 3aHSTHH MO3BOJISET
MpuOOPETEHHBIM 3HAHUSAM, OTHOUICHWSAM U ONBITY IIEPEHTH B CONHANBHO 3HAYMMBIC BHABI CAMOCTOSATENBHON
JeSITETBHOCTH.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA BA30BOM VYPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

@®I'OC COO ycranaBiuBaeT TpeOOBaHUs K pPe3yJibTaTaM OCBOCHUs 00y4alOUIMMHUCS NPOTPaMM CPEIHEro oOIIero
oOpa3oBaHUs (JIMYHOCTHBIM, METAaNpeIMETHBIM W TpeaMeTHbIM). HaydHo-merommdeckoil OCHOBOH i pa3paboTKh
IUTAHUPYEMBIX PE3yNbTaTOB OCBOCHHS MPOTPAMM CpPEJHEro oOIIero oOpa3oBaHUS SBISETCS CHUCTEMHO-IESTEIHLHOCTHBIA
MOJXOS.

B cooTrBeTcTBHM C CUCTEMHO-ACATEIILPHOCTHBIM TOAXOAO0OM B CTPYKTYPC JIMYHOCTHBIX PE3YJIHLTATOB OCBOCHUSA
npeaMeTa «XHUMUs Ha YPOBHE CPETHET0 001Iero 0Opa3oBaHus BBIIEIEHBI CIECAYIONUE COCTABIAIONINE!

OCO3HAaHHE OOYYAIOIIMMHCS POCCHHCKOW TpaXIAHCKOW MIGHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSATEILHOCTH M CAMOOTIPE/IENICHNUIO;

HaJIMYie MOTHBAIIMH K 00YUEHHMIO;

LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHWH JIMYHOCTH Ha OCHOBE KIIOYEBHIX LEHHOCTEH U
HCTOPHYECKHX TPAJUIMK 0a30BOH HAYKH XUMHH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JEATENHHOCTH LEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, IPUCYIIIUMU IIEJIOCTHON CHCTEME XMMHUYIECKOTO 00pa30BaHus;

HaJIMYUEC IMPaBOCO3HAHUA 9KOJIOTHYECKOI KYJIbTYPbI U CIIOCOOHOCTH CTaBUTh 1EIIU 1 CTPOUTD )KU3HCHHBIC ITUIAHBI.

JIngyHOCTHEIE pe3ybTaThl OCBOCHHUA INPEAMETA «XHUMHUSDY JOCTUT'aKOTCA B €JIHHCTBC y‘Ie6HOﬁ M BOCIIUTATEIIFHOM
JIESITENIBHOCTA B COOTBETCTBMM C T'YMaHHCTHYECKHMH, COLMOKYJIBTYPHBIMH, AYXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU H
njeallaMH POCCHICKOTO TPaXIAHCKOTO OOIIecTBa, NPUHATHIMH B OOLIECTBE HOPMaMH U IPaBWIAMH IIOBEICHHS,
CHOCOOCTBYIOIIMMH IPOLIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBIICHUS JINYHOCTH O0YJaIOIIUXCSL.

JInyHOCTHBIE pe3ybTaThl OCBOCHHS MPEeAMETa « XUMHS» OTPaXaloT c(hOPMUPOBAHHOCTH ONBITA [T03HABATEILHON U
NPaKTHYECKOH AEATEIBbHOCTH 00YYaIOINXCS 110 PeaIn3aliy IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:k1aHCKOro0 BOCTIMTAHUS

0CO3HaHUs 00YYaIOIINMHKCS CBOMX KOHCTUTYLIMOHHBIX TIPaB U 0053aHHOCTEH, YBOKECHHS K 3aKOHY M IPABONOPSIKY;

NIPE/CTABIICHUS O COLMAIbHBIX HOPMAaX U MPAaBUJIAX MEXKIMYHOCTHBIX OTHOIICHHH B KOJJIGKTUBE;



TOTOBHOCTH K COBMECTHOH TBOPUYECKOH AEATEIBHOCTH NPHU CO3JAHWUHU y4eOHBIX NPOCKTOB, PELICHUH YIEOHBIX U
MTO3HABATENBHBIX 33144, BBIITOJHEHUN XUMHUYECKUX DKCIIEPUMEHTOB;

CHOCOOHOCTH NMTOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY ¥ apTyMEHTBI APYTHX MIPH aHATH3E Pa3ITHIHBIX
BU/IOB y4eOHOH NESITEILHOCTH;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS .

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPHUUYECKOMY U HAYYHOMY HACIEIUI0 OTeYECTBEHHON XUMUH;

YBaXXECHUsI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPHU U NPAKTHYECKOTO MPUMEHEHHS XHUMUH, OCO3HAHUS TOTO, YTO
JIOCTHIKEHUS HAYKH €CTh Pe3yJIbTaT JUINTEIbHBIX HAOII0ICHUH, KPOTIOTIMBBIX SKCIIEPHUMEHTAIBHBIX IIOMCKOB, TOCTOSTHHOTO
TpyAa yu€HBIX U PAKTHKOB;

WHTEpeca M II03HABAaTEJbHBIX MOTHBOB B IOJYYEHHH W MOCIEAYIONIEM aHanu3e HHOOPMALUH O MNepeIOBBIX
JIOCTM>KEHUSIX COBPEMEHHON OTE€4eCTBEHHOM XUMUU;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPAaBCTBEHHOTO CO3HAHMS, STHYECKOTO TOBENCHUS;

CHOCOOHOCTH OIICHMBATh CUTYalllH, CBS3aHHBIE C XUMUYECKUMH SBICHUSIMHU, M IPHHAMATH OCO3HAHHBIC PEIICHNS,
OPHEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBaTh CBOE MOBEJCHHE M TOCTYIKH CBOMX TOBAapUILEH C MO3ULUM HPAaBCTBEHHBIX M IPaBOBBIX
HOPM U OCO3HAHKE MOCJIEACTBUH 3TUX IOCTYIIKOB,;

4) popMupoOBaHNS KYJILTYPHI 310POBbS:

MOHMMaHHS IIEHHOCTEH 3/10pOBOro M 0e30macHoro odpasa KHU3HHU, HEOOX0MMOCTH OTBETCTBEHHOTO OTHOILICHHUS K
COOCTBEHHOMY (DU3UUECKOMY H IICUXUYECKOMY 37I0pPOBbIO;

coOIo/ieHNs NpaBui Oe30MacHOrO OOpallleHUs] C BEIIECTBaMH B OBITY, NMOBCEJHEBHOW JKM3HM W B TPYAOBOH
JIeSTENBHOCTY,

MOHMMAaHWUSA LEHHOCTH MpPAaBWJI HHIVBUAYAJbHOTO W KOJUICKTMBHOTO O€30MacHOTO IOBEACHHS B CHUTYAIUX,
YTPOXKAFOIUX 3J0POBBIO U JKU3HU JIIOACH;

OCO3HAHUS MOCJICACTBUN 1 HETIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHHS aJIKOTOJIs, HAPKOTUKOB, KypPEHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKaTHBHOH KOMIIETCHTHOCTH B y4eOHO-HMCCIICIOBATENLCKON NESTENFHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOHN U APYTUX BUAAX JEATENBHOCTH;

YCTAHOBKH Ha aKTUBHOE y4JacTHE B PELICHUU IMPAaKTHYECKUX 3a/1a4 COIMANIbHOM HalpaBICHHOCTHU (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

HHTEpeca K MPaKTHYECKOMY H3Y4eHHI0 NpodeccHil pasnuyHOro poja, B TOM 4YHCIE€ Ha OCHOBE NPUMEHECHUS
MIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKEHHS K TPYAY, TIOAAIM Tpya U pe3yIbTaTaM TPYAOBOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHIMBHIYaJIbHOH TpaeKTOpuH oOpa3oBaHMs, Oyaymied npodeccnu u
peanuzanyuy cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IIecTBa;

6) 9K0J10rHYecKOro BOCIUTAHMS

9KOJIOTUYECKH I1eJIeCO00Pa3HOT0 OTHOIIECHHS K MPUPOAE, KAK NCTOYHHUKY CYIIECTBOBAHMS JKU3HH Ha 3eMIe;

MIOHMUMAHHS IJI00AIbHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM, BIUSHHIS SKOHOMUYECKHX MPOLECCOB HA COCTOSHNE
MIPUPOJIHON U COLIMAIIBHON CpeIbl;

OCO3HaHMA HEOOXOAMMOCTH WCIOJb30BAaHUS JOCTHKEHHH XMMHUHU JJIS DPELICHHS BOIPOCOB PALMOHAIBHOTO
[IPUPOAOIIOJIb30BaHUS;

AKTUBHOTO HENPUATHUS JEUCTBUM, NPUHOCALIMX BPEJ OKpYXKarolled IPUPOIHOM cpene, YMEHUs IPOTHO3UPOBATH
HEeOJIaroNnpusATHBIE IKOJIOTMYECKHE MOCIEACTBHS MPEAIPHHIMAEMBIX IeHCTBUH U MTPEJOTBpAIaTh UX;

HAJIMYHS Pa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHHUS, 3KOJIOTHIECKOH KyIbTYPHI, OIBITA AEATEIHHOCTH YKOJIOTHUECKON
HaNpaBJIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS MMM B IIO3HABAaTENIbHON, KOMMYHUKAaTUBHOM M COLIMANBHOM IPAKTHUKE,
CHOCOOHOCTH ¥ YMEHHSI aKTHBHO MPOTHUBOCTOSITH HJICOJIOTHH XeMo(poOouy;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH U
00I1IeCTBEHHOW NPaKTHKH;

MOHMMaHMS CHeNU(UKN XUMHM KaK HayKH, OCO3HaHHMsA €€ poid B ()OPMHUPOBAHUM PalMOHAILHOTO HAayYHOTO
MBIIIUTCHUSI, CO3JJaHUH IEJIOCTHOTO MPEICTABICHHS 00 OKpY’KalollleM MHpe KaK O €IUMHCTBE MPHPOIBl M YEIOBEKa, B
MTO3HAHUH MPHPOTHBIX 3aKOHOMEPHOCTEH U PELICHNH IPOOIJIEM COXPaHEHHUS IPHPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOW 3HAYUMOCTH XHMHH I COBPEMEHHOH NMBWIM3AMU: B €€ TYMaHHCTHYECKON
HATPaBJIEHHOCTH M BaXXHOH POJIM B CO3JAaHWM HOBOM 0a3bl MaTepHaNbHON KyJIBTYPHI, PEIIEHHH TTIOOANBHBIX NPOOIeM
YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOHM, SHEPTrETUYECKOW, MHUINEBOH M JKOJOTHYECKOW OE30MacHOCTH, B
Pa3sBUTUHM MEIUIMHBI, 00ECIIEYEHNH YCJIOBHH YCIICIIHOTO TPYAa M SKOJOTMYECKH KOMQOPTHOH >KM3HM Ka)kKAOTO HieHa
00IIEeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: MOHUMAHUsI CYIIHOCTU METOAOB MO3HAHUS, UCHOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJIB30BaTh I0Jy4acMble 3HAHUS IS aHalu3a M OOBSCHEHHS SIBICHUH OKPYXAaIOIIEro MUpa U
NPOMUCXOJAIIMX B HEM W3MEHEHMH, YMEHHs JejaTh OOOCHOBaHHBIC 3aKJIIOYEHHS Ha OCHOBE HAay4dHBIX (AaKTOB H
HUMEIOIIUXCS JAHHBIX C LEJbI0 NOTY4YEHUS JOCTOBEPHBIX BEIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIIOIb30BaTh XUMHIECKNE 3HAHUS [T PEILICHHS MPOOJIEM B PEabHBIX KU3HEHHBIX
CUTyalHsX;

HHTEpeCa K MO3HAHUIO M UCCIIEA0BATEIbCKON NEATEIBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHHIO M €caMOOOpPa30BaHHIO, K AKTUBHOMY IOJYYCHHUIO
HOBBIX 3HAHHU 110 XMMHUH B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTIMH;
HHTEpeca K 0COOSHHOCTSAM TPy/Aa B Pa3IMUHBIX chepax MpoPeCCHOHATBHON AeITeTLHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS yueOHOTo npeaMera « XUMUs» Ha YpoBHE CpeiHero o01ero o0pa3zoBaHus
BKJIFOYAIOT:

3HAUUMble Ui (OPMHUPOBAaHMS MHUPOBO33PECHHUS OOYYAIOIIMXCS MEKAUCHUIUIMHAPHBIE (MEXIpeIMEeTHbIE)
oOlieHayyHble TOHATHS, OTPaXKAIOIIME LEJNOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEUU(HUKY METOMOB IO3HAHMS,
UCTIONIb3YyEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEILIECTBO, DHEPIHs, SBJIEHHE, MpOLECC, CUCTEeMa, Hay4HBIH (akT,
NIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0BaHNEe, HAOIIOICHHE, U3MEPEHNUE, DKCIIEPUMEHT U IpYTHE);

YHHBEpcalbHbIe ydeOHbIE IeicTBHA (IO3HABaTEIbHbIC, KOMMYHHKATUBHBIE, PETyISTHBHBIC), 00CCIEUMBAIOIINE
(dopmupoBanne QYHKIIMOHAIEHOW TPAMOTHOCTH M COIIMATIFHON KOMITETCHITUH 00yUJaIOMINXCS;

CIOCOOHOCTh O0YYaIOIIMXCSl HCIIONb30BAaTh OCBOCHHBIC MEXIHUCIHUIUIMHAPHBIC, MHPOBO33PEHYECKHE 3HAHUS H
YHHUBEpCaJbHbIC YIeOHbIe ISHCTBUS B IIO3HABATEIHLHON U CONMAIEHON TIPAKTHKE.

MeranpeqMeTHble  PE3yJNbTaThl OTPAKAOT OBJAICHHUE YHUBEPCATBHBIMH YYECOHBIMH I103HABATEIbHBIMH,
KOMMYHUKATUBHBIMH Y PETYJISTUBHBIMU JEHCTBHAMH.

OBsjaieHne yHMBEPCAJbHBIMH Y4eOHBIMHU N03HABATEIbHBIMH /IEHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHE JIeiiCTBUA:

CaMOCTOSTENLHO (POPMYIIUPOBATh M aKTYaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPENENsITh LENH JesITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHHM UX JOCTHIKEHHS, COOTHOCHTH DPEe3yJbTaThl
JACATCIBbHOCTH C IIOCTABJICHHBIMHU ILCIIIMU,

UCTIONB30BATh IIPM OCBOCHHWM 3HAHWH INPUEMBI JIOTHYECKOTO MBIIUICHHS — BBIACIATH XapaKTEPHBIC IPH3HAKU
MOHATHH W YCTAaHAaBIHMBAaTh MX B3aHMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIONIME ITOHATHUS AL OOBSCHEHUS OTIEIBHBIX
(aKToB U SIBICHNUII;

BBIOMPATh OCHOBAHUS W KPUTEPHH JUTS KITacCH(UKAIMHU BEIIECTB M XMMUYECKUX PEaKIHUi;

yCTaHABIMBATh NPUYNHHO-CIICACTBEHHBIE CBA3M MEXIY H3y9aeMbIMH SIBICHUSIMH;

CTPOUTH JIOTUYECKHE PACCY)KICHUS (MHIYKTHBHBIC, JICAyKTHBHBIC, 1O AHAJIOTHH), BBISIBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPCUNA B paCCMATPUBACMBIX SIBJICHUAX, q)OpMyJ'II/IpOBaTI) BBIBO/JIbI U 3aKJIFOUYCHUS,

MPUMEHATDH B MPOLCCCE NNO3HAHUSA, UCIIOJIB3YEMbBIC B XUMHUU CUMBOJIMYECKUC (3HaKOBLIe) MOaCIu, HpeO6pa3OBLIBaTI)
MOJICTIbHBIC MPEACTAaBICHUS — XMUMHUUYECKHH 3HAK (CHMBOJ) DJIeMEHTa, XUMHYecKas (opMmyiia, ypaBHEHHE XHMHUUYECKOMN
p€akiuun — MOpu PEUHICHUA y‘Ie6HbIX IMO3HABATCJIbHBIX W MNPAKTHYCCKUX 3ajia4, NMPUMEHATHL Ha3BAHHLIC MOJICJILHBIC
MPEACTABIICHUA JJI BBISABJICHUA XaPAKTCPHBIX IMTPU3HAKOB U3YyYaC€MbIX BCIICCTB U XUMUYCCKUX peaKuHﬁ.

2) 6a3oBbI€e HCCIIEA0BATEIbCKUE TeHCTBUS:

BJaJIETh OCHOBAMH METO/I0B HAyYHOTO ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIHH;

¢dbopMynupoBaTh LEMM W 33/a4d  HCCIIEJOBAHUS, HCIIONb30BaTh IOCTABICHHBIE W CaMOCTOSITEIHHO
c(hOopMyIHPOBaHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI JUIS ()OPMHUPOBAHMS THUIIOTE3HI 110 MPOBEPKE
MIPaBMJIBHOCTH BBICKA3bIBAEMBIX CYXKICHNUH;

BIAZETh HABBIKAMH CAMOCTOSTEIBHOIO IUIAHMPOBAaHMS W  TIPOBEACHMS YYCHHYECKHMX OKCIIEPUMEHTOB,
COBEpIICHCTBOBATh, YMEHHUsI HAONIOJaTh 32 XOAOM IIPOIIECCa, CaMOCTOSTEJILHO MPOTHO3UPOBATH €ro pes3yJibrar,
¢dbopMmynrpoBaTh O00OOIIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIENOBAaHHS, COCTaBIISTH
000CHOBaHHBIN OTYET O MPOJIETAHHOHN paboTe;

puoOpeTaTh OMBIT YYCHUYECKONW MCCIIEIOBATENLCKOM M MPOEKTHOH JEATeNbHOCTH, NMPOSBIATH CHOCOOHOCTh U
TOTOBHOCTH K CaMOCTOATECJIbHOMY IMOHUCKY MCTOJO0B PCHICHUA NPAKTHUCCKUX 3ajja4dy, IPUMCHCHHUIO PA3JIMYHBIX METOAOB
IIO3HAHUA.

3) padorta ¢ nuHpopManHeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHWMKAX HWH(OpManuu (HaydHO-TIONMYJISipHAs JHMTeparypa XHMHYECKOTO
COJIep)KaHusl, CIpaBOYHBIE 1MOCOOMs, pecypchl MHTepHeTa), aHaIM3MpOBaTh MH(POPMALMIO PA3NUYHBIX BUJIOB U (HopMm
NIPE/ICTaBIICHNUS, KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTH;

(opMyIHpOBaTh 3arpochl ¥ NPUMEHSTH Pa3IMYHbIE METOJBI IPH IOMCKE W 0TOOpe MH(POPMAIHH, HEOOXOANMOMH
JUTSl BBITIOJTHEHNUS YUEOHBIX 33124 ONPEAeIEHHOTO THIIA;

HpI/IO6peTaTB OIIBIT HCIIOJIb30BAHUA I/IH(i)OpMaLH/IOHHO-KOMMyHI/IKaTI/IBHBIX TEXHOJIOTUH H PaA3JINYHBIX ITOUCKOBBIX
cHUCTEM;

CaMOCTOSATENIFHO BBIOMpPATh ONTHMAIBHYIO (OpPMY Tpe/CTaBieHHs WHpOpManuu (CXeMbI, TpauKH, AUarpaMMEL,
TaOIUIIBI, PUCYHKH U APYTHE);

HCTIONB30BaTh HAyYHBIH S3BIK B KAa4eCTBE CPEICTBA IpH pPabOTe ¢ XWMHUYECKOW WHPOpPMAannei: MPUMEHSTH
MeXnpenMeTHble (pU3nYecKne 1 MaTeMaTHYeCKIe) 3HAKH U CUMBOJIBL, JOPMYJIbI, a00peBHaTyphl, HOMEHKIIATYPY;

UCIIONIB30BaTh U MPeo0pa3oBhIBATH 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATJISAHOCTH.

OBnagenne yHMBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMH:

3aJaBaTh BONPOCHI 10 CYIIECTBY OOCYXKIAaeMOW TeMbl B XOZ€ IHajora W/WIM JUCKYCCHH, BBICKa3bIBaTb WJCH,
(opMyIHPOBATH CBOM MPEJIOKEHHUSI OTHOCHTENIFHO BBIIIOJIHEHHUS MIPEJIOKEHHON 3a/1a4u;

BBICTYNaTh C MpE3EHTalMell pe3yJbTaTOB MO3HABATEIHLHOM AEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSATENILHO WIIN
COBMECTHO CO CBEPCTHHKAMH IPHU BBIOIHEHHN XUMHYECKOTO SKCIEPHMEHTA, MPAKTUUECKON pabOoThl 1O HCCIIEIOBAHHUIO
CBOHCTB M3Y4acMbIX BEIECTB, pEaN3allii YI€OHOTO NMPOEKTa U (hOpMynHpOBaTh BEIBOABI 110 PE3YIbTaTaM MPOBEIEHHBIX
HCCIIEJOBAaHMH ITyTEM COTJIACOBAHMUS MO3ULIUH B X0 00CYKICHNUS 1 00OMEHa MHEHHUSMHU.

OBjajeHNe yHHUBEPCAJIbHBIMHU PeryIATHBHBIMH 1eHCTBHAMU:



CaMOCTOSTENIbHO TUIAHUPOBAaTh M OCYIIECTBIISATH CBOIO [MO3HABATENBHYIO JEATEIBHOCTb, ONMpEAeiss e€ Lead U
3a7a4, KOHTPOJHMPOBATh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeAiaraeMblii ajirOpUTM JCUCTBHU MpH
BBITIOJTHEHUH y4eOHBIX M WCCIIEIOBATEILCKUX 33114, BRIOMpaTh Hanbosee d3(h(HEKTHUBHBIA CIIOCO0 WX PEHMIEHUS ¢ YIETOM
MOJTyYeHHs] HOBBIX 3HAHMI O BEIIECTBAX U XMMHUUYECKUX PEAKIIUIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a U CAMOOLICHKH.

HNPEJMETHBIE PE3YJIbTATBI
10 KJIACC

IIpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHuuecKkas XUMHsD) OTPaXaroT:

c(hOpMHUPOBAHHOCTH TIPEICTABICHIH O XHMMHUYECKOH COCTaBIAIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpa, POIH
XMMHUHM B TIO3HAHWHU SBICHUH IpUpOXbl, B (POPMHPOBAHMM MBIIUICHHS M KYJIbTYPHl JHYHOCTH, € (PyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOIMMOM Ul PeIIeHHUs MPAaKTHYECKHUX 3a4ad M 9KOJOTMIECKH 0OOCHOBAHHOTO OTHOLICHUS K CBOEMY
3I0POBBIO U IPUPOJHOU CpPEE;

BIAJICHUE CHCTEMOH XMMHYECKHX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUINE IOHATHA (XUMHYECKHH
9JIEMEHT, aToM, JJIEKTPOHHasi 000J0YKa aroMa, MOJIEKYJa, BaJICHTHOCTb, JIEKTPOOTPHLATENLHOCTh, XUMUYECKas CBSI3b,
CTpyKTypHasi ¢popMmyna (pa3BépHyTasi U COKpallEHHAs), MOJIb, MOJISIPHAs Macca, MOJISAPHBIH 00bEM, YIIIepoaHBIN CKeerT,
(GyHKIMOHANBHAs TPYIIA, paguKaj, U30MEpHUs, H30MEPbl, TOMOJIOIMYECKHH PsiJl, TOMOJIOTH, YIJI€BOMOPOIbI, KUCIOPOJ H
a30Tco/epIKaIllie COeAUHEHHsI, MOHOMED, TONHUMEp, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIE COCTUHEHNUS); TEOPUH U
3aKOHBl (Teopus CTpPOEHHs opraHuueckux BemectB A. M. bBymiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKMH S3BIK XMMHH; MHPOBO33PEHYECKHE 3HAHMS, JeKallie B OCHOBE IIOHHMMAaHUSA
MPUYUHHOCTH ¥ CHCTEMHOCTH XMMHYECKHX SBICHUH, (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX, COCTaBE, ITOMYYCHUH H
0€301acCHOM HCTIONIb30BAaHUN BAXHEHIIINX OPIraHNYECKUX BEIIECTB B OBITY M MPAKTHIECKOH AEATEIHHOCTH YEJI0OBEKa;

c(OpMUPOBAHHOCTh YMEHHH BBIBIATH XapaKTCpHbIE MNPU3HAKH TIOHATHH, YCTAHABIMBATH WX B3aUMOCBS3b,
HCTONB30BaTh COOTBETCTBYIOIINE MOHATHS IPU OMUCAHUYU COCTaBa, CTPOEHHS U MPEBPAIICHUI OPraHUIECKUX COEIUHEHN;

c(OPMUPOBAHHOCTE YMEHHH HCHONB30BaTh XHMUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHMS MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOH) (OpMyT OpPraHMYECKHMX BEIIECTB M ypPaBHEHHH XHMHUYECKHX pEaKIWH,
M3TOTaBJIMBaTh MOJENHM MOJEKYJ OpPraHMYECKHUX BEIIEeCTB JUIS WIIIOCTPAllMM HX XUMHYECKOI'O M IMPOCTPAHCTBEHHOIO
CTPOCHHS;

c(hOpMUPOBAaHHOCTh YMEHUH YCTaHABIIUBATH [IPUHAUIC)KHOCTh U3YYEHHBIX OPraHMYECKHUX BEIECTB M0 X COCTaBY
U CTPOCHUIO K OINpEeeIEHHOMY KlacCy/TpyIiie COeMHEHHH (YrIIeBOAOPOIbI, KUCIOPO U a30TCOIepIKaIINe COCIHMHEHNS,
BBICOKOMOJIEKYJSIDHBIE COEIMHEHHs), JaBaTb MM Ha3BaHusi 1o cucremaruueckoil Homenkiarype (IUPAC), a raxke
NIPUBOJMTH TPUBHAIBHBIE HA3BAHUS OTJENBHBIX OPTaHMYECKUX BEIIECTB (ITWIICH, NMPOIMIIEH, alleTHIEH, STHIICHTJINKOIIb,
TJIMIEpUH, (eHol, (QopMalbAerni, aneTanbAern], MYpPaBbHHAS KHCIIOTa, YKCyCHas KHCJIOTa, OJICHHOBAas KHCIOTa,
CTeaprHOBas KHCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJUII0I03a, TIHNIIH);

c(OpPMHUPOBAHHOCTh YMEHHS ONPENEISITh BUIBI XMMHUUECKOH CBS3HM B OPTaHMYECKNX COEAMHEHUSX (OAMHAPHBIC U
KpaTHEIE);

c(hOpMUPOBAHHOCTH YMEHHUS NPHUMEHSTH ITOJIOKECHHUSI TEOPUH CTPOCHUs opraHudecknx BemecTtB A. M. bytieposa
T 00BSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB,;

c(OpMUPOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOSHUE, (PU3NUYECKUE U XMMUYECKHE CBOMCTBA TUITMYHBIX
Npe/ICTaBUTENICH pa3IMuHbIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STHIICH, MPOIMJICH, alleTHIIeH, OyTaaueH-1,3,
MeTwi0yTaguen-1,3, OeH30JI, METaHOJ, 3TaHOJ, JTUJICHIJIMKOJb, TJIMICPUH, (EHON, aleTalbICTHI, MypaBbUHAS U
YKCYCHasi KHCJIOTHI, TJIIOK03a, KpaxMaj, LEeJII0I03a, aMUHOYKCYCHasl KHCJIOTa), MIUTIOCTPHUPOBATh TCHETUYECKYIO CBSI3b
MeXTy HUIMH ypaBHEHHUSIMH COOTBETCTBYIOIINX XMMHYIECKUX PEAKIHH C HCIOIB30BaHIEM CTPYKTYPHBIX (popMyIT;

c(OpMUPOBAaHHOCTE YMEHHS XapaKT€pH30BaTh WCTOYHHMKU YTIIEBOJOPOIHOIO CHIphS (He(Th, NMPUPOIHBIA ras,
YToJib), CHOCOOBI NX NepepabOTKU U MPAKTUYECKOE IPUMEHEHHE POYKTOB IIepepadoTKH;

c(OpMUPOBAaHHOCT YMEHUI NMPOBOJAMTH BBHIYUCICHUS 110 XMMHUYECKHUM ypaBHEHHSIM (Macchl, 00bEMa, KOJIMUECTBA
HCXOJIHOTO BEIECTBA WJIM MPOJIyKTa PEAKILMH 110 N3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 HCXOJHBIX BEIIECTB
WJIN TIPO/TYKTOB PEAKIIUHN);

c(OpMUPOBAaHHOCTE yMEHHMH BIIQJIeTh CHCTEMOH 3HaHMH 00 OCHOBHBIX METOAAX HAY4YHOTO MO3HaHMS,
HCTIONB3YEeMBIX B XUMHH TPH W3YyYCHWH BEIIECTB M XMUMHYECKHX SBICHUI (HaOIromeHue, M3MEpeHHe, SKCIEePHUMEHT,
MOJICIMPOBAHIE), MCIIONB30BATh CUCTEMHBIE XMMUYECKHE 3HAHUS UL MPUHATHS PEIICHHH B KOHKPETHBIX >KU3HEHHBIX
CUTYAIINSX, CBA3aHHBIX C BEIIECTBAMH U MX NPIMEHEHHEM;

c(hOpMHUPOBAHHOCT yMEHHH COONIOZATh IIpaBHJa IIOJIB30BAHMA XUMHUYECKOH MOCyIol H JabopaTOpHBIM
0o0opyIOBaHHEM, a TaKKe IMpaBHiIa OOpaIIeHHS C BEIIECTBAMH B COOTBETCTBHH C WHCTPYKLIUSMH IO BBITIOTHEHHUIO
71a00PATOPHBIX XMMHUUYECKHX OIIBITOB;

c(OpMUPOBAaHHOCTH YMEHHH IIJIAHUPOBATH M BBIMOJHATH XUMHYECKUI KCIIEPUMEHT (IIPEBPAIIEHHsT OPraHUYECKUX
BEIIECTB NPU HATPEBAHUU, TIOJIyU€HHE STUJICHA U U3YUYEHUE €r0 CBONCTB, KAUECTBEHHBIE PEAKIIUU OPTaHUUYECKUX BEIIECTB,
JIeHaTypalus OENKOB IPHU HarpeBaHUH, LIBETHHIE PEaKkUUU OCJIKOB) B COOTBETCTBHU C NPaBHJIAMH TEXHUKU O€30IaCHOCTH
npu  oOpalleHMM C BELIeCTBAMH M JIa0OPAaTOpHBIM  00OpYZOBaHMEM, TIPEJCTABIATh pE3YJIbTaThl XHMHYECKOTO
JKCIepUMeHTa B (OpME 3alMCH YpPaBHEHUIH COOTBETCTBYIOIIMX peakiuid W (OpMYyJIHpPOBaTh BBHIBOABI Ha OCHOBE ITHX
pE3yIbTATOB;

c(hOpMUPOBAHHOCTD YMEHHH KPUTHUYECKHM aHATM3UPOBATh XUMHUYECKYIO MH(GOPMAIHIO, MOITyJaeMyl0 M3 Pa3HBIX
HMCTOYHHUKOB (CpeacTBa MaccoBoi nHpopmamuu, MHTEpHET U IpyTHX);



chopMHUpPOBAaHHOCTH YMEHHM COOIIONATH MPaBUiIa IKOJIOTUYECKH 1IeJIeco00pa3HOro MOBEICHUS B OBITY M TPYIOBOM
NESTETPHOCTH B LEIAX COXPAHEHHS CBOETO 370POBBS W OKPYJXKAlOIIEH NPUPOTHOW Cpensl, OCO3HABAaTh OIMACHOCTH
BO3JICHCTBUS HA KUBbIE OPTaHU3Mbl ONPEACIEHHBIX OPraHUYECKUX BELLECTB, IOHUMas cMblci nokazatens [1JIK, noscHaTe
Ha TIPIMEpPax CIIOCOOBI YMEHBIICHHUS 1 IPEIOTBPALICHHUS NX BPETHOTO BO3ICHCTBHA Ha OPTaHN3M YeIIOBEKa;

Ui 00ydJaromuXxcs ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3[OPOBBS: YMEHHE NPUMEHATh 3HAHHA 00 OCHOBHBIX
JIOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHUM;

JUTSL CIICTIBIX U CIa0OBHIAIIMAX OOYYArOIIUXCS: YMEHUE UCIOJIB30BaTh PEIbE(PHO-TOYCUHYIO CHCTEMY 0003HAYCHUN
J1. Bpaiinst Ui 3anMcH XUMHUYECKUX (HOPMYIL.

11 KJIACC

ITpenmeTHBIE pe3yIbTaThl OCBOCHUS Kypca «O0IIas 1 HeopraHudecKast XUMHS» OTPAXKAIOT:

c(hOpMHUPOBAHHOCTH TMPEICTABICHAN: 0 XUMHUUECKOW COCTABILIONMIEH €CTECTBCHHO-HAYIHOW KapTHHBI MHpa, POIH
XMMHUHM B TIO3HAaHUHU SBICHUH IPUPOABL, B ()OPMHUPOBAHMM MBIIUICHHS W KYJIbTYphl JMYHOCTH, €€ (YHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOH [UIsl pelIeHus MPaKTHYECKHUX 3a7ad M HKOJOTUYECKH 0OOCHOBAHHOTO OTHOMICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CpPEIE;

BIIAJICHUE CHCTEMONH XUMHUYECKUX 3HAHMH, KOTOpas BKIIIOYAeT: OCHOBOIONATalolUe MOHATUS (XUMHUECKUI
9IIEMEHT, aTOM, H30TOII, S-, P-, d- SIEKTPOHHBIC OPOUTAITH ATOMOB, HOH, MOJICKYJIA, MOJTb, MOJISIPHBIH 00BEM, BaJICHTHOCTS,
3MEeKTPOOTPULIATEILHOCTD, CTEIICHh OKUCIICHHS, XUMHUYECKas CBA3b (KOBaJEeHTHasl, HOHHAsI, MeTaJJINUeCcKas, BOJOPOIHAS),
KpHUCTaJUIMUeCKasi PemIéTKa, THIbI XUMHUYCCKUX PEaKLIHH, pacTBOP, JIEKTPOJIUTHI, HEIJICKTPOIHUTHI, IIEKTPOIUTHUECKAs
JIUCCOITHALINS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHMHUYECKON pEaKIMM, XUMHUYECKOE paBHOBECHE); TEOPUU H
3aKOHBI (TEOPHS AIEKTPOJUTHIESCKON TUCCOIMANNU, Iepuoandeckuit 3akon J{. 1. MenneneeBa, 3ak0H COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W INPEBPAIICHHA SHEPTHU IPU XMUMHYECKHX PEAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJINYECKUH
SI3BIK XMMUH, MUPOBO33PEHUYECKUE 3HAHUS, JEXKAIUE B OCHOBE NOHUMAaHHSA MPUYMHHOCTH U CHCTEMHOCTH XMMHYECKHX
SIBIICHUH, (DAaKTOIOTMYECKHE CBEIEHHSA O CBOICTBaX, COCTaBe, MOJYYCHHH M OC30MaCHOM HCIIOIB30BAHUM Ba)KHEHIINX
HEOPraHMYECKHUX BEIIECTB B OBITY M MPAaKTHIECKOH AEATEIbHOCTH YEI0BEKa;

c(OpPMUPOBAHHOCTh YMEHHH BBIBIATH XapAKTCPHBIE MNpPU3HAKH IOHATHH, YCTAHABIMBATH WX B3aUMOCBS3b,
HCTONB30BaTh COOTBETCTBYIOIINE MOHATHS IPU OMUCAHUN HEOPTAaHUYECKUX BEHIECTB U UX MIPEBPAILECHHI;

c(OPMUPOBAaHHOCTh YMEHHMH MCIOJIB30BaTh XUMHUYECKYIO CHMBOIMKY JJIsl COCTaBJICHUS (opMys BellecTB u
ypaBHEHHH XMMHYECKHX peakuuid, cucremarnueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTICIbHBIX
HEOPTaHMYECKUX BEIIeCTB (yrapHbIi ra3, yriaeKucibli ra3, aMMHaK, TaléHas H3BeCTh, HeraléHas U3BeCTh, IINThEBAsI COAA,
MUPUT U APYyTHE);

c(hOpPMHUPOBAHHOCTE YMEHMH OIPEJENATh BAJCHTHOCTh M CTENEHb OKHCICHHS XHMUYECKHX D3JEMEHTOB B
COCAMHEHUSX PA3IMYHOTO COCTaBa, BHJ XUMHYECKOW CBSI3M (KOBAJCHTHAs, MOHHAs, METAUIMYECKas, BOAOPOJHAs) B
COCAMHEHUSX, THUI KPHUCTAUIMYECKOM pEMETKH KOHKPETHOTO BEIIeCTBa (AaTOMHAs, MOJIEKYJISIpHas, HWOHHAas,
METaITMYECKas ), XapakTep CPeabl B BOJHBIX paCTBOPax HEOPraHWIECKUX COCIMHCHNH;

c(OpMUPOBAHHOCTh YMEHHWH YCTaHABIMBATh IPHUHA/UIC)KHOCTh HEOPTaHWYECKHUX BEIIECTB II0 MX COCTaBy K
oTpeIeIEHHOMY KJIaccy/TpyIiiie COeMHEHNH (IIPOCTHIE BEIIECTBA — METAJUTBl 1 HEMETAJUIBI, OKCH/IbI, OCHOBAHUSI, KUCIIOTHI,
amM(OTepHBIE THAPOKCHIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHH PacKphIBaTh CMBICI meproandeckoro 3akoHa /. 1. MenneneeBa u 1eMOHCTPHUPOBATH
€ro CUCTEMATH3UPYIOIIYI0, O0BSCHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIMH;

c(hOpMHUPOBAHHOCTh yMEHHUI XapaKTepH30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKHX 3JeMEeHTOB 14
nepronoB IleprHoanveckoll CHUCTEMBI XMMHUYECKHX dyeMeHToB JI. V. MenjeneeBa, WCHONB3ys HOHSATHS «S-, P-, d-
JMEeKTPOHHBIE OPOUTANN», «IHEPTeTHUECKHE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOHCTB XMMHMYECKHX
3JIEMEHTOB M UX COCIMHEHUHN Mo nepuojnaM U rpynmnam Ilepuonnyeckoil cuctemMbl XMMHYECKUX 3yeMeHToB [I. .
Menpeneena;

c(OpMUPOBAaHHOCTE YMEHHH XapaKTepHu3oBaTh (ONHCHIBATh) OOIIME XWMHYECKHE CBOMCTBAa HEOPraHMYECKHUX
BEIIECTB PA3JIMYHBIX KJIacCOB, MOJTBEPXKIATh CYILECTBOBAHUE TIEHETUYECKOH CBS3M MEXAYy HEOpraHMYeCKUMU
BEIIECTBAMH C TIOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIUX XUMUUECKUX PEAaKLU;

c(OpMUPOBAaHHOCTE YMEHUs KJIaCCH(UIMPOBATh XMMHUYECKHE PEAKUUH I10 Pa3IM4YHBIM IpH3HaKaM (YHCIy U
COCTaBy pEarnpymrouiux BeIIECTB, TEIUIOBOMY O3(dekTy peakunu, H3MEHEHHIO CTeleHEed OKHCICHUS JJIEMEHTOB,
00paTUMOCTH PEeaKINy, YIaCTHIO KaTaIn3aTopa);

c(hOpPMHUPOBAHHOCTE YMEHHH COCTaBIATh YPAaBHEHHS pEaKIUi pa3INYHBIX THIIOB, TOJNHBIE M COKPAIIEHHBIE
YpaBHEHHSI peaKknii HOHHOTO OOMEHa, YYUTHIBAS YCIOBUSL, IIPHU KOTOPBIX 3TH PEaKINH UAYT J0 KOHIIA;

c(hOPMHUPOBAHHOCT yMEHHH MPOBOAWTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIM COCTAaB Pa3TUYHBIX
HEOPTaHMYECKUX BEUIECTB, pACIO3HABATh OIBITHBIM IyTEM HOHBL, MPHCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPTraHUUYECKUX BEILECTB;

c(OpMUPOBAaHHOCTE YMEHHH pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHUH MOCPEACTBOM
COCTaBJICHUS YJIEKTPOHHOTO OajlaHca dTHX PEaKIMi;

c(OpMUPOBAHHOCT YMEHHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEaKIUH OT pPassIMuHbIX (PAaKTOPOB;
XapakTep CMEICHHs] XUMUYECKOT0 PaBHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3aercTeus (npuHuun Jle llarense);

c(OpMUPOBAaHHOCTh YMEHHWH XapaKTepH30BaTh XMMHUYECKHE IPOILIECCHI, JIEKAI[Me B OCHOBE HPOMBIIIJICHHOTO
MOJTYYCHHsI CEPHOM KHCJIOTHI, aMMHAKa, a TaKkke COPMHUPOBAHHOCTh NMPEICTaBICHUN 00 OOMMX HAYYHBIX MPUHONNAX H
9KOJIOTUYECKHX MPOOIeMax XUMUIECKOTO IPOU3BOICTBA;

c(hOpPMHUPOBAHHOCTE YMEHUH MPOBOAWTH BBIYMCICHHS C HCIOIb30BAHUEM MOHITHS «MaccoBasl JOJS BEIIECTBA B
pacTBope», OObEMHBIX OTHOLICHHUH Ira30B MPU XUMHUYECKUX PEAKIMAX, MACCHl BEIECTBA MM 00BbEMA ra30B MO N3BECTHOMY



KOJIMYECTBY BEIECTBA, MACCE WIN 00BEMY OHOTO U3 YYaCTBYIOIINX B PEAKIMU BEIIECTB, TEIIOBOTO 3(dexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEILECTB, MPEBPALICHIUS U COXPAaHECHUS SHEPTUH;

c(hOpMHUPOBAHHOCTE yMEHHMH COOIIOJATh MpaBHia IOJIb30BAHMSA XHMHYECKOM MOCYZOH H 1abopaToOpHBIM
000pyZIOBaHHEM, a TaKXKe INpaBWia OOpAIIECHHA C BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLIMSIMH IO BBIITOJHEHHUIO
71a00PATOPHBIX XUMUYECKHX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHMH IUIAHMPOBATh W BBINOJHATH XMMUYECKHH SKCIEPUMEHT (pa3jiocKeHHE MepoKCcHIa
BOJIOPOIa B TIPHCYTCTBHM KaTajlu3aTopa, OIpENeNIiCHHE CPeAbl PacTBOPOB BELIECTB C ITOMOIIBI0O YHHUBEPCAIBHOTO
WHIUKATOpa, BIMSHHE pPAa3IM4YHbIX (HAKTOPOB HA CKOPOCTh XHMHYECKOW pEaklUH, peakud HOHHOrOo oOMeHa,
KayeCTBEHHbIC PeaklMu Ha cyibdaT-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PELICHUE IKCIIEPUMEHTAIBHBIX
3a7a4 mo teMaM «MeTamsy U «HeMeTams»y) B COOTBETCTBUH C TPaBUIAMHU TEXHHKH 0€30MacHOCTU NP OOpaIleHHH C
BEIIECTBAMH H JIaADOPaTOPHBIM 000pYIOBaHUEM, MTPECTABISATh Pe3yIbTaThl XMMUYECKOTO SKCIepUMeHTa B opme 3amnucu
YpaBHEHHH COOTBETCTBYIOIINX PEakIHii 1 GOPMYIHPOBATH BBIBOBI HA OCHOBE ITHX PE3YNIHTAaTOB;

c(hOpPMHUPOBAHHOCTE YMEHHH KPHUTHUYECKH aHATM3MPOBATh XUMHUYECKYIO HH(GOPMAIHIO, MOITyJaeMyl0 M3 Pa3HBIX
HCTOYHHKOB (CPE/ICTBA MACCOBOH KOMMYHHKAINH, VIHTEPHET U IPYyTHX);

c(hOpMHUPOBAHHOCTH YMEHHUH COONIOATH MPaBHJIa YKOJIOTHYECKH IIeTIeCO00Pa3HOTO OBEACHUS B OBITY H TPYIOBOH
JIESITENIFHOCTA B LENAX COXPAHEHHS CBOETO 3[0POBbS M OKPYXKAIOIIEH IMPHUPOXHON cpenpl, OCO3HABATH ONACHOCTh
BO3/ICHCTBUS Ha JKUBBIE OPraHU3MBI ONPEAEIEHHBIX BEIIECTB, IIOHUMasl cMBICH Tokasarens [1/1K, nosicHATh Ha mpuMepax
CHOCO6LI YMEHbUICHUA U TPEAOTBPALICHUA UX BPCIHOTO BO3)1€I7[CTBPI)I Ha OpraHU3M Y€JIOBCKA,

JJIA o6yqa}ou1y1xca C OrpaHNMYCHHBIMU BO3MOXKHOCTAMU 3J0POBHA: YMCHHUEC HNPUMCHATHL 3HAHUA 06 OCHOBHBIX
JOCTYINHBIX METOAAX MMO3HAHUA BEUICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL CIENbIX M ca0OBHUASIIMX O0YYaIOMIMXCs: YMEHHE HCIO0JIb30BaTh PelibeHO-TOUEUHYI0 CHCTEMY 0003HaueHHUH
J1. Bpaiins njist 3anucu XUMHICCKUX GOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB
Ne HaumeHoBaHHe pa3aesoB U TeEM MPOrPaMMBbI Konrpoas Tipaxrms JJCKTPOHHEIE (MPPOBLIE)
n/n Bceero HbIEe ecKHe o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI OPraHUYeCKOl XUMUH
11 [Ipenmer oprannyeckoil XumMuu. TeopHst CTpPOEHUSI OPraHUYECKUX coeluHEeHUuN A. M. 3
Bbyrtneposa
Hroro no pazneny 3
Pa3gen 2. Yraesonopoasl
2.1 [IpenensHBIC YTIEBOJOPOIB — aJTKAHBI 2
2.2 HenpenenpHbIe yTIeBOAOPOABI: aJKEHBI, aTKaIACHBI, aTKITHBI 6 1
2.3 ApoMaTH4ecKue yriieBOJA0POIbI 2
24 [IpupoaHbIe HCTOYHHUKH YTIIEBOJOPOIOB U UX IepepaboTka 3 1
HWroro no paznery 13
Pa3gen 3. Kuciopoacoaep:amme opraHu4eckne coeJuHEeHHs
3.1 Cruptsr. @eHon 3
3.2 Anpnerunsl. KapOoroBbie kuciaoThl. CoKHBIE 3QHPHI 7 1
3.3 Yraerost 3 1
HWroro no paznery 13
Pasnen 4. AzoTconep:kaniye opraHuyeckKue coelMHeHus
4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Hroro no paznmery 3
Pasnen 5. BoicokoMoJIeKyJIsIpHbIE COeAMHEHUS
5.1 ITnactmaccel. Kayuyku. BonokHa 2
HWroro no paznery 2
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2
11 KJIACC
KosnyecTBo yacoB
Ne HaumeHoBaHuUe pa3aeoB U TeM MPOrpaMMbl Konrpos Hpaxrms JJeKTpouHLIE (1NGPOBLIE)
n/n Bcero HbIE ecKue 06pa3013aTe.111>HLle pecypchl
padoThI padoThI
Pasnen 1. Teopernyeckue 0CHOBbI XHMHHU
11 Crpoenne aromoB. [lepuoamueckuii 3akoH u [lepruoaudeckast cHCTEMa XUMUYECKUX 3

snemenToB [I. . Menneneena




1.2 Crpoenue BeniecTBa. MHOrooOpasue BelecTB 4
1.3 XUMHUYCCKUE PEAKIINN 6 1 1
HWroro no paznery 13
Pa3gen 2. Heopranuueckasi XumMusi
2.1 Mertaisl 6 1
2.2 Hemerammst 9 1 1
2.3 CBs13p HEOPTaHWYECKUX M OPraHMYECKUX BEIECTB 2
HWroro no paznery 17
Paszgen 3. XuMus ¥ :KM3Hb
3.1 XUMUS U KU3Hb 4 ‘ ‘
HWroro no paznery 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 ‘ 3 ‘
MOYPOYHOE INTAHUPOBAHUE
10 KJIACC
Kosmm4ecTBo yacoB
Ne Tema ypoka Kowrpoann Ipakti Hdara JuexkTpoHHble HUGPOBLIe 00pa3oBaTebHbIE
n/n Bcero H3y4YeHUs]  pecypcChbl
ble padoThl YecKHue
padoTsl
1 [Ipemmer opraHnYeckoil XMMuH, €€ BOSHUKHOBCHHE, PA3BUTHE U 1 06.09.2023
3HaYEHHE
2 T"eoplzm CTpOCHUS OpraHmdeckux coenuneHnit A. M. ByTiepoga, 1 13.09.2023
€€ OCHOBHBIE ITOJIOKEHUS
[IpencraBnenne o KIacCUPUKALMHA OPraHNIECKUX BEIIECTB.
3 Homenkmnatypa (cuctemaruyeckas) ¥ TPUBUAIbHBIE HA3BAHUS 1 20.09.2023
OpPraHUYecKUX BEILIECTB
4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHUIT PsiJ| 1 27.09.2023
5 MerTaH 1 3TaH — TPOCTEHIINE MPEICTABUTENN AIKAHOB 1 04.10.2023
6 AJIKEHBI: COCTaB M CTPOEHHE, CBOHCTBA 1 11.10.2023
7 OTueH U NpONUiIeH — MPOCTEHIINE NPEICTABUTENH AIKEHOB 1 18.10.2023
8 [Ipaktrueckas padora Ne 1. «[lomydeHue sTHiIeHa 1 U3ydeHUE 1 1
€ro CBOHCTB» 25.10.2023
9 Anxanuensl. byranguen-1,3 u metunbyraguen-1,3. [Tonydenne 1 08.11.2023
CHHTETHYECKOTO KayuyKa ¥ Pe3HHBI Al
10 AJIKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTMYECKU I 1
psia. AneTwieH — IMPOCTEUIINN peACTaBUTEIh ATKHHOB 15.11.2023
11 Brruncinenus mo ypaBHEHHIO XUMHYECKON PeaKITiu 1 22.11.2023




12 Apenbl: 6eH3011 ¥ TOIy0)I. TOKCHYHOCThH apEHOB 1 29.11.2023
13 I'enernyeckas CBA3b YIIICBOAOPOAOB, IPUHAMIIEKAIINX K 1

pa3IUYHBIM KJIaccam 06.12.2023

[IpuponHbIe NCTOYHUKH YTIIEBOAOPOOB: IPUPOAHBIH a3 U
14 s i 13.12.2023

TIOITyTHEIE HE(TSHBIC Ta3bl, HE(YTh U MPOTYKTHI €€ IepepadoTKH v

[IpuposHble NCTOYHUKH YTIIEBOAOPOOB: IPUPOIHBIN a3 1
15 N 1

TOMyTHBIE HeTAHbIE ra3bl, He(Th U MPOAYKTHI e mepepaboTKH 20.12.2023
16 KonrponbHast pabota 1o pazueny «YTIeBoI0pOoab» 1 27.12.2023
17 [IpenenbHble OIHOATOMHBIE CIIUPTHI: METAHOJ M ATAHOJI. 1

Bopopoanas cBs3b 10.01.2024
18 MHOT0aTOMHBIE CIIUPTHI: STHJICHIJINKOIb U TIINIEPHH 1 17.01.2024
19 DeHoI: CTPOSHNE MOJICKYIIBI, GU3HIESCKHE H XUMUYCCKUE 1

CBOWCTBa, MPUMCHCHHE 24.01.2024
20 Anpreruasl: GopMalbACTHI U alleTalbIeTHI. ATICTOH 1 31.01.2024
21 OIHOOCHOBHBIC Ipe/ieIbHbIC KAPOOHOBBIC KUCIOTHI: MypaBbHHAS 1

U YKCyCHast 07.02.2024
22 IIpaxTrdeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOMH 1

KHCJIOTBI) 14.02.2024
23 CreapuHOBasi M OJIENHOBAs KUCIIOTHI, KaK MPEACTaBUTEIH 1

BBICIINX KapOOHOBBIX KHACIOT 21.02.2024
24 MbUa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE 1

JeficTBue 28.02.2024
25 CroxHbIe 3(HPHI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1

I'uaponns cnosxHeIX 3¢GUpoB 06.03.2024
26 Kupbl: runponu3, npuMeHeHne, OHOJIOrHYecKasi poJib )KUPOB 1 13.03.2024
27 VYraeBonsl: cocra, kinaccudukanus. Baxueiue 1

IIPeJICTaBUTENH: IJII0KO03a, (PPYKTO3a, caxaposa 20.03.2024
28 Kpaxmai 1 nemiroo3a Kak MpupoHbIe OJUMEPBI 1 03.04.2024

KontponsHas pabora no pazaeny «Kucimopoconepsxaiie
29 1 10.04.2024

OpraHUYeCcKHe COCIMHEHHS 4.
30 AMUHBI: METUIAMUH U aHUIINH 1 17.04.2024
31 AMMHOKHCIIOTHI KaKk aM(OTEepHBIE OpraHMYECKHUE COCTMHEHHS, 1

MX OMOJIOTHUecKoe 3HaUeHHe. [lenTub! 24.04.2024
32 benku xak npupoaHbIe BBICOKOMOJIEKYIISIPHBIE COSIMHEHUS 08.05.2024
33 OCHOBHBIE TOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCTUHECHUH 1 15.05.2024
34 OCHOBHbBIE METO/IbI CUHTE32 BEICOKOMOJICKYJISIPHBIX 1

coeuHenuit. ITacTMacchl, KayuyKH, BOJIOKHA 22.05.2024

OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 34




11 KJIACC

Ne

n/n

Tema ypoka

XUMIYECKHUi AeMeHT. AToM. DIeKTpOHHAs KOHDUTYpaIust
aTOMOB

KoandecTrBo yacoB

Bcero

Konrpoas
HbIE
padoThI

HpakTn
yecKne
padoThI

Jara
H3yYeHUst

DJleKTpOoHHbIe HH(pPoBbIe 00pa3oBaTeIbHbIE
pecypchbl

Ilepnoauueckuii 3axon u [leproanueckas cucteMa XUMUYECKUX
anemeHToB J. 1. MenneneeBa, ux cBs3b C COBPEMEHHOM TeOpHeEH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U
UX COEJUHEHUI! 1o rpynnam U nepuojam. 3HaueHue
MIEPHOANIECKOTO 3aKOHA ¥ CHCTEMBI XUMUYECKUX SJIEMEHTOB
J.. MenzaeneeBa B pa3BUTHH HayKu

CtpoeHue BeliecTBa. XuMuIecKas CBs3b, €€ BUJIbI; MEXaHU3MBbI
00pa30BaHus KOBAJICHTHOM CBsI3U. BomopoaHas cBsi3b

BanenTtHoCTh. DneKTpooTpUIaTeNbHOCTh. CTENeHb OKUCIICHUSI.
BerecTBa MOJIEKYJIIPHOTO U HEMOJICKYJISIPHOTO CTPOSHHUS
[MousiTHe 0 TUCTIEPCHBIX cucTeMax. ICTHHHBIC U KOJUIOUIHbIC
pacTBOpbl. MaccoBasi JI0Jis BelecTBa B PACTBOPE
Kraccudukariys 1 HOMEHKIATYpa HEOPIraHUUECKUX COCANHECHUI.

I'enermueckas cBsI3b HCOPraHNYCCKUX BCUICCTB, PA3JINIHBIX
KJIaCcCOB

Krnaccudukaims XuMu4ecknx peakiyii B HEOPraHUUECKOH 1
OpPraHNYEeCKOl XMMHHU. 3aKOH COXPAHEHHUS MACChI BEIIECTB; 3aKOH
COXPaHEHHMs U MPEBPAIICHUS SHEPTHH IPU XUMUYECKUX PEAKLUAX

10

11

12

Ckopoctb peakiuu. O6patumble peakuu. XUMHYECKOe
paBHOBeECHE

Ipaktudeckas pabora Ne 1. «Bausaue pa3nudabix GakTOpoB HA
CKOPOCTb XMMHUYECKOH peaKkLium»

OnexTposauTHYecKas Aucconranys. [IoHsTHE 0 BOZOPOIHOM
mokazarene (PH) pactBopa. Peakunu nonHoro oomena. ['maponns
OpraHMYeCcKUX M HEOPraHUUECKHX BEIIECTB
OKHCIMTENILHO-BOCCTaHOBHUTENBHBIE peakiiy. [loHsaTre 06
JICKTPOJIM3E PACIUIABOB U PACTBOPOB COJICH

13

KonTponpHast pabota o pazaeny «TeopeTndeckrie OCHOBBI
XUMUAWN

14

15

Mertanisl, ux nojoxenue B [lepuonnueckoit cucreme
xuMmudecknx snemeHToB JI. 1. MenaeneeBa u 0COOEHHOCTH
ctpoenns atoMoB. O0mme Gpu3uIecKne CBOiiCTBa METAIIOB

CrutaBel METaIUIOB. DIIEKTPOXUMHIYESCKUH PsiT HATIPSDKEHUH
METAJUIOB




XuMHYecKne CBOWCTBA BaKHEHUIINX METAJUIOB (HATPUH, KW,

16 KaJIbIIUH, MarHUi, aIFOMUHUN) U UX COSAUHEHUIN 1

17 XUMIYECKHE CBOICTBA XpOMa, MEAH M X COCTUHEHUH 1

18 XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX COSOUHEHUI 1

19 [MpakTryeckas padora Ne 2. "PerieHne skcnepuMeHTaIbHBIX 1
3aj1a4 no TeMe «MeTtauiel»"
Hemeramnsl, ux nosnoxxenue B [lepuoandeckoii cucreme

20 XuMHU9IecKux 3eMeHToB . 1. MenaeneeBa u 0COOCHHOCTH 1
CTPOEHHSI aTOMOB

21 ®uznyeckue CBONCTBAa HEMETAIIOB. AJNIOTPONHS HEMETAIIIOB 1
(Ha mpuMepe KUCIopoa, cepsl, pochopa u yriepoaa)

22 XUMITYECKHE CBOICTBA TAJIOTEHOB, CEPHl U HX COCTUHEHHUN 1

23 XUMH4ecKre CBOMCTBa a30Ta, (ocodpa 1 UX COCANHEHUI 1

24 XHUMUYECKUE CBOUCTBA YIIepOAd, KPEMHUS U UX COEAUHECHUN 1

25 [TpumeHeHne BaXHEHIIINX HEMETAJUIOB U UX COSANHEHUI 1
O0o001eHne 1 cucTeMaTH3alyst 3HaHui o Teme «Hemeranbiy.

26 BrruncneHus no ypaBHEHUSIM XMMUYECKUX PeaKkIui 1 1
TEPMOXHMHUYECKHE PacUEThI

27 IIpakTuueckas ';’)a60Ta Ne 3. «Pemienue skCiepUMEHTaIBHBIX 1
3aga4 no Teme "Hemetauier"»

28 KontpomnpHas pabdora mo Temam «Metaiie» 1 «Hemetams 1

29 Heoprannueckue u opranndeckue KucyoTsl. Heoprannueckue u 1
OpraHUYeCcKHUe OCHOBAHUS

30 AmdoTepHbIe HEOPraHUYECKUE U OPraHUUECKHE COeTHHEHHS. 1
I'eHeTnuecKas CBsI3b HEOPraHUUECKHX M OPraHUYECKHX BEIIECTB

31 Ponp xumun B 00ecriedeHUN 3KOJIOTHIECKOH, SHEPTeTHIECKOoil 1 1
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH MEJHIIMHBI

32 IMpencraBnenns 06 obmMx Hay'HBIX MPHHIHIAX 1
TIPOMBIIIJICHHOT'O TTOJTYYEHUsI B)KHEHIIIMX BEIIECTB

33 YenoBek B MUpE BEIIECTB M MaTepHaioB

34 XuMHUS ¥ 37I0pPOBBE UETOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME 34




YYEBHO-METO/JNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
* Xumws / I'abpuensua O.C., Octpoymos WN.I'., Cnagkos C.A., AkuroHepHoe obmectBo «M3narenbetBo «IIpocBemenuney

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA
Ypoku xumuu B 10-11 knaccax. bazoBslii ypoBeHb. MeTonnueckoe mocooue. AKIpoHepHoe 001ecTBo «M3naTeabcTBo
«IIpocBemenue»

IMU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
www.yaklass.ru



