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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii denepannny», TpeOOBaHMN K pe3ysbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHON MPOrpaMMbl CpeaHEro oOIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, ¢ yuérom Konuenuuu mnpenojgaBaHus
y4eOHOro mpeamera «XHUMHS» B 00pa3oBaTelbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peanu3yOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNoKeHH «Ctparernn pa3BuTusi BocnuTanus B Poccuiickoi
deneparuun Ha niepuoy 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
oOrmielt crpaTeruy 00ydeHus, BOCTUTAHUS M Pa3BUTHS O00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTABUIIN
koHuentyanpHbeie TosiokeHust GI'OC COO o B3anMo0OyCIOBIEHHOCTH IICJIEH,
COJICp)KaHUsI, PE3yJbTaTOB OOy4YeHHS W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYXXMT 3aBEpUIAIOIIMM H3TallOM peau3alid  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. OTHU I1IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB TIPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPHI
YelioBeKa, a TaKKe OJKOJOTHYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO M TpPUPOAHON cpene. Peanusyercs xumuueckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs CPECTBAMU YYEOHOTO
npeaMera «XUMHS», COJIEpKAHME UM TIOCTPOCHHE KOTOPOro OIpENETeHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHEeNU(PUKA HAyKH XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPUPOJLI U B MATEPHAIBHOW »XKU3HM OOIIECTBA, a TaKXKE C Y4ETOM
oOlMX IeJed W TPHUHIMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefiHero oobmiero oopazosanus B Poccuiickoit @enepanuu.

XuUMHST KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTpaeT ocoOyk poiib B
COBPEMEHHOW LMBUJIM3ALMH, B CO3JaHUM HOBOW Oa3bl MAaT€pUaIbHOU KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATBEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJCTaBICHUS 00 OKpY>KAaroIIeM MHUpE KaK O €AMHCTBE
NPUPOJIBI U YeJOBeKa, KOTopoe (opMHUpyeTcs B XMMHUU Ha OCHOBE IMOHHUMAaHUS



BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOCHHMEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTMU MPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJla W >KM3HU KaXJI0ro wieHa oOmectBa. COBpeMEHHass XMMHsS Kak Hayka
CO3MJATENbHAsI, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBJIeHA Ha pEUICHUE
I00AIbHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3JOPOBbSI.

B coorBerctBUM ¢ OOIIMMU LEISIMU W NPUHLMUIIAMUA CPEJAHEro OOILEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
OoOydJarommxcs, HEOOXOAUMYI0 WM IS BBIPAOOTKHM  MHUPOBO33PECHUYECCKUX
OPHUEHTUPOB, YCIICIIHOIO BKJIIYEHUS B JKU3Hb COLIMYMa, IPOJOJDKCHUSA
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsiomiuMu  npeamMeTa «XHUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass U HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHMsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HAHUM MO0 HEOPraHWYECKON XMMHUU (C BKIIOUEHHUEM 3HAHUM U3 00Ilel XUMUU) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHWM IIPU HU3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXXHOCTb PACCMOTPEHHUSI BCEr0 MHOro00pas3us
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMmus» cpopMupoBaHa B MpOTrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOT0 TOJXO0Ja K M3y4YeHHI0 Yy4eOHOro Marepuana H OO0yCJIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPENEIEHHBIX
TEOPETUYECKNX YpPOBHiAX. Tak, B Kypce OpPraHMYECKOM XHWMHMHM BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUsI OPraHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKMX M DIJIEKTPOHHBIX
NpEACTaBlICHU O CTpoeHuHu BemecTB. CBeneHUs 00 H3y4aeMmblXx B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTHHU — OT YTJIIEBOJOPOAOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUN. B Kypce OpraHnyeckol XUMHUHU IOJIyY4arOT pPa3BUTHE
copMUpOBaHHbIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpPBOHAYAIbHbIC
MPEICTABICHUS O XMMHUYECKOMN CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIHH.

[lon HOBBIM yriom 3peHuss B ImpeameTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YyYEHHBII Ha YPOBHE OCHOBHOIO 0O0IIero o6pazoBaHus
TEOPETUUECKHI MaTepuadl M (AaKTOJIOTMUECKHE CBEICHHMS O BEIIeCTBaX U
XUMHUYeckol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMUsD» O0ydarouuMcsi MPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJIOJIOTUYECKUX TO3UIINH,
ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUH STOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMM O Ba)XKHEWIIMX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX W MPUMEHEHHH, a TAK)K€ O XUMHUYECKHX PEaKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 m 11 xmaccos
DIIEMEHTAMHU COJACPKAHMS, WMEIONIMMH KyJIbTYPOJOTHYECKH W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHUMAHHUIO B3aWMOCBS3M XHUMHH C
IpYrMMH HayKaMHd, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW U IMPaKTUYECKOU
NESITEIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHMsI K IIPOLECCY
TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT
BBIMYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBAaTh HMH(GOPMaLUI0 U
OPUMEHATh €€ JUIsl MONOJHEHWs 3HAHWM, pEeLlIeHUs WHTEUIEKTyalbHbIX U
OKCMIEPUMEHTATBHBIX MCCIIEIOBATENbCKUX 337a4. B 11ei1oM comepkanue yueOHOTO
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS ~ W3YYEHHMS  OPUEHTHPOBAHO  Ha
dopMupoBaHrue y 00yYaromIMUXCsi MHPOBO33PEHUYECKONW OCHOBBI JUIsl MOHUMaHUS
¢unocodckux uieH, TakuX Kak: MAaT€pHaJbHOE €IMHCTBO HEOPIaHUYECKOro U
OpPraHUYEeCKOro Mupa, OOYCIIOBICHHOCTb CBOMCTB BELIECTB HMX COCTaBOM U
CTPOEHHMEM, II03HABAEMOCTh IPUPOJIHBIX SBICHUW NYTEM OHKCIEPUMEHTa WU
pelieHusT MPOTUBOPEUMH MeEXAy HOBBIMH (akTaMHd U TEOPETHUECKUMHU
IPEINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takke MpolseM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TEXHOJIOTMH U MaTepUaoB.

B mane pemieHusi 3agad  BOCHHUTAHMSA, PAa3BUTUS H  COIMAIN3AINU
o0ydaroluxcs MPUHATHIE MPOTPaMMON MO XMMHHU TOAXOABI K OIpPEIeICHHIO
COJCpKaHUS U TIOCTPOEHHUS MpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JEWCTBUH, HMEIOMMX 0a30BO€ 3HAUEHHE MJIA
pa3IMYHBIX BHJOB JEATEIBHOCTH: pEIIEHUS MpoOsieM, IMOWCKa, aHalu3a W
00paboTkH MHPOPMALIHI, HEOOXOIUMBIX JJIs1 IPUOOPETEHHUS OIbITa TPAKTUYECKOMN
U HWCCIIEIOBATENbCKON NEATENIbHOCTH, 3aHUMAIOIIe Ba)KHOE MECTO B IMO3HAHUU
XUMHH.

B mnpaktuke mnpenosaBaHus XMMHUHM Kak Ha YPOBHE OCHOBHOIO OOIIETro
00pa30BaHUs, TaK U Ha YPOBHE CPEIHETO OOIIETr0 00pa30BaHuUs, IIPU ONPEAEICHUU
COJICP)KATEIbHON XapaKTepUCTUKU IIeNiel H3ydeHUs MpeAMeTa HalpaBlICHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKOM HAyKH KaK 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKOU
JESTEIbHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM KyibTyphl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LI H3y4YeHUs
peaMeTa SBJISIETCS BIIOJHE ONPaB/IaHHbIM.

CornacHo AaHHOW TOYKE 3pEHUs TJIABHBIMU LENSIMH W3YUYEHHS IpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABISIOTCS:

e (QopMHUpOBaHHE CHCTEMBl XHMHYCCKMX 3HAHUHW KaK  BaKHCHIICH
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIeKaT KIIIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOEGHHWE U IMOHUMAaHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MpUoOpeTeHus
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKUX SIBJICHUH,
MMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUI U CITIOCOOOB JCATEIHHOCTH, CBI3aHHBIX C HAOIOJICHUEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJOJICHUEM TMPaBUII
0€301acHOro 00paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ atum, conepkatelibHasi XapaKTepUCTUKA LIeJed U 3a1a4 U3yYCHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero odiiero oopasosanus. Ceroans B
NpernoJlaBaHu ~ XUMHH B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeArouYTEeHUE
MPAKTUYECKON KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30BaTEIbHOW OpraHu3aluy, BIaJCIOIIEr0 He
HaOOpOM 3HaHUH, a (YHKIMOHATBHOW TPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHSIMU aKTHUBHOTO TOJIyYEHHUs 3HAHUW W MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL PEILICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mOpW U3YyUYeHMHM TIpeAMeTa «XHUMHUS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJ]a4H, Kak:

afganTanys oOy4yaroIIMXCs K YCIOBUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS MHDA,
dbopMHpOBaHHE  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalLUSX, CBA3aHHBIX C BEIIECTBAMHU U HX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), MMEIOINX YHHBEPCAIbHOE 3HAYEHUE I Pa3IUYHBIX BHUJIOB
NEeSTENBHOCTH: pElIeHHs MpolJeM, MorcKa, aHaianu3a U 00paboTKu MHGOpMAIIHH,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS] ONbITa AESTENbHOCTH, KOTOpas 3aHUMAaeT
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe IS OIEHKH C TMO3UIUH



DKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHUYECKHX
MPOIIECCOB HA OPTAaHU3M YEJIOBEKa U IPUPOIHYIO CPEIy;

pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00YUaIOIIMXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO IPUOOpETaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKH3HEHHBIMU MOTPEOHOCTSIMH, UCITOJIH30BAThH
COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl MIOMCKA U aHaou3a yu4eOHOW u
HAyYHO-TIOMYJISIPHON MH(POPMAITUH XUMUYIECKOTO COJICPKAHUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIILJIEHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, NMpH IJIAHUPOBAHUM U TPOBEIACHUH XHUMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydJarommxcsi yOSKIEHHOCTH B TyMaHUCTUYECKON
HAIPaBJICHHOCTH XUMHH, €€ Ba)XXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
paIoOHAIBHOTO MPUPOAOIOIB30BaHNUS, TTOTIOTHEHNUS YHEPTETUIECKUX PECYPCOB H
COXpaHEHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OepexHOTO
OTHONICHUS K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSI TOJYYCHHBIX 3HAHWM JII TPUHSITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKHMH SIBIICHUSMHU.

B ydyeObHOM maHe cpemHero ooOmiero oOpa3oBaHUA MpeAMET «XHUMUS
0a30BOT0 YpOBHS BXOAWT B COCTaB MPEeAMETHON 001acTh «EcTecTBeHHO-HayUYHBIC
IPEAMETHD).

OO01ee yncIo 9acoB, OTBEAEHHBIX VIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
CpeaHero ooIiero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hefenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytnepoBa, e€ ocHOBHBIE MOJ0KeHUS. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKuX BelecTB. ['oMonorusa, wu3omepus. XHUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, MOJICIMPOBAHNE MOJIEKYJ OPraHMYEeCKUX BEIISCTB, HAOIIOJCHHUE W
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun 3aMEUIEHUsT U TOpPEHHs), HAXOXKIACHUE B NPUPOJIE, IOIYUYECHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHUS, TUIApaTalUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUH psijl. ALIETUIICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHHUE, (UUYECKUE H
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHUE CBOMCTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTHYecKass CBS3b MEXAY VYIJIEBOJOPOAAMH, TMPHUHAICKAIMUMHA K
pa3TUYHBIM KJIACCAM.

[IpuponHble MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbpii ra3 W MOINYyTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUM, KaTATUTUYECKHi), Tupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadoTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IIIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yrodapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
TaJIOTCHONPON3BOIHBIX, MMPOBEACHUE MPAKTUYCCKON PabOTHI: MOJYYSHUE ATHIICHA
Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTA PEAKIIUU IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WX MPOTYKTOB PEAKITNN).

Kucaopoacoaepxaimme opranuyeckue coeJuHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W OSTAaHOJN: CTPOEHUE,

¢usnyeckue MW XUMUYECKHE CBOMHCTBA (peaklMM C aKTUBHBIMH MeETajlJlaMH,
raJIorTeHOBOJIOPOIAMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBS3U MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHK3M YellOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue M XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBUE CO UIEIIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakiusi Ha MHOTOaTOMHbIE crnupThl). JleiicTBue Ha
opranusM yenoseka. [[pumeHenune rauuepruHa U 3TUICHTITMKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue denona.

Anpnerupl U kemowuwvl. DopManbaerui, aleTAIbACTUNl. CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIEHHUS U BOCCTAHOBJIEHUS,
KAueCTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBL: CTPOECHHE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA (CBOMCTBA,
obmue Juist Kj1acca KUCIOT, Peakiys 3TepupuKalnn), MoTydYeHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAasg KUCJOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCIIOT. MbuTa Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘umaponus
cioxHBIX 3¢upoB. XKupsel. 'uaponus xupos. [Ipumenenne xxupos. buonorunueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonrcaxapuapl). [roKko3a — mpocTelmii MOHOCaXapya: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBAa (B3aMMOJICUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemuono3bl.  dusnueckue W XUMHYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKIUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpoBeJIeHWEe, HAOIIOJICHHE U OIMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCJIEHUE 3TaHOJA
okcugom Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaerunoB (OKucIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kkpaxmana C HOAOM),
MPOBEJICHUE MPAKTUUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MIPOIYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buomornueckoe
3HaYeHHWEe aMUHOKUCIOT. [lenTunapl.

benku kak NpuUpOAHBIE BBICOKOMOJIEKYJISIpHBbIE coeAauHeHus. [lepBuunas,
BTOpHYHAS M TPETHUYHAS CTPYKTypa OeiIKoB. XHWMHYECKHE CBOWCTBA OEIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIE PEAKIINHN Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIlCHUIA:
HaOJII0/ICHHE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB: JIEHATypalusi OEIKOB MpU
HarpeBaHUM, IIBETHBIE PEaKIIMKU OCJIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALUU, CPEIHSSI MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALIS U TTOJIMKOHICHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEBpalllCHUN:
O3HaKOMJIEHUE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBA3H.



Peanusanusa MeXNpeIMETHBIX CBA3EH NPU U3YUYECHUH OPTaHUYECKON XMMHH B
10 kyacce OCYUIECTBIISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX NOHATHUN, TaK U NOHATUMN, SBISIOUIUXCA CHUCTEMHBIMU JUISI OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SBJIEHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(UKaims, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BELIECTBA, (PU3MUECKNUE BEIUUNHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BemiecTBa (OENKH, YTJIEBOIBI, >KUPHI,
dbepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MTOPOABI, MOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
UCKYCCTBEHHBIX U CUHTETHUECKHUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHus] 3JIEKTPOHOB 0 OpOHUTANSIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIHs aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOrO 3aKoHa U Ilepmogmyeckoil CuCTeMsl
xuMuueckux anemeHtoB JI. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOICTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOKHBIX BEIIECTB IO TPyNIaM MU IEpPHOJAM.
3HaYeHue NEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJIeHTHasl HEMOJsipHas W MOJSpHas, UOHHAs, MeTainyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOU CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHblil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIlECTBAa. THUIbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIIA KPUCTALUINYECKOU PELIETKH.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10514 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknartypa
HEOPraHUYECKUX BeleCcTB. ['eHeTMdeckass CBS3b HEOPraHMYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XHMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUHU TP XUMUYECKUX PEAKIUX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iudHbx (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHHUE
xuMmuueckoro papHosecus. [Ipunuun Jle Hlarenbe.

DnekTponuTnyeckas aucconuanus. CuibHbIE U cladbie 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAs, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Taonui «[leprogudeckas cucrema XuMuIeckux sjaeMentos 1. U.
MenneneeBay, u3ydeHUe MoJielield KPUCTAUIMUYECKUX PEHIETOK, HaOMoAeHuEe U
OMHUCaHWE JEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHue MepoKcuIa
BOJIOPOJA B NMPUCYTCTBUM KATAIN3ATOPA, ONPEAECIEHHUE CPEIBl PACTBOPOB BEIIECTB
C TOMONIbIO YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUuu HOHHOTO OOMeHa),
MPOBEJICHNE TPAKTUUECKON paboThl «BiausHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON pEaKIUm».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHMSAM XUMHYECKUX pEaKUWM, B TOM YHCIIE
TEPMOXUMHUYECKHUE PaCU€Thl, Pacu€Thl C HCIOJH30BAHUEM IIOHATHS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMudeckux snemeHtoB J[. M. MennaeneeBa U O0COOEHHOCTH CTPOCHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa MpuMepe
KHCJIOpOJIa, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
dochopa, yriepoma U KpeMHHS) W WX  COCIWHEHUNH  (OKCHIIOB,
KHCJIOPOJICOIEPKAITUX KUCIOT, BOAOPOAHBIX COCUHEHHUIN).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsbl. [lonoxenne meramnoB B [lepuonnueckon cucreMe XMMHYECKUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTtasuioB. O6mme (usnyeckue cBorcTBa MeTamuioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSHKEHUN METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loOB HEMETAIOB, pPEIICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HAOJNIOJEHHEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAECHCTBHE THUJIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuétel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIUU BEUIECTB,
pacy€Tsl Macchl (00BEMA, KOIMUECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
Y3 BEILIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B 00ecrieueHUU SKOJOTUYECKOM, PHEPreTUYECKON M MHUIIEBOMN
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
IIOJIy4YE€HUs] BaXKHEUIIUX BEILIECTB.

UenoBek B MHpPE BEHIECTB M MAaTEpPUANIOB: BAXHEHIIME CTPOUTEIIbHBIE
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPAaBUJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernaparoB, MpaBuiia 0E30MACHOTO HCIIOIB30BAHUS MPEMAPATOB OBITOBONW XUMUU
B IIOBCEHEBHOW KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKOM XMMHM B 11 Kitacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK U TIOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOII0ICHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHUE BEILECTBA, (PU3MUECKHUE BEIMUYMHBI U €IUHUIIBI UX
U3MEpPEHUs], CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprusi, IpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO3SIHCTBEHHOE IPOU3BOJCTBO, MHUIIIEBAs
NPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeIHEro oO0Iero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABIIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIEHBI CIEAYIONIUE COCTABISIONIHE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MNPUCYIIMMH LETOCTHOU
CUCTEME XMMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJIeaJaMUd POCCUHCKOrO TPa)KJAaHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIInXxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEIBHON M MNPAKTUYECKON JI€ATEIHbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX M TO3HABATENbHBIX 3aj[ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI JPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUYEOHOU A TENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUSI HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MH(POpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3HMUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOto/IeHUs1 TpaBui 0e30MacHOro OoOpalieHusi C BEHIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTHM NPaBWI HHJMBHUAYaJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUI M HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKOM
NEeATENbHOCTH, OOILNECTBEHHO IIOJE€3HOM, TBOPYECKOM W JPYrMX BHAAX
NEATENbHOCTH;

YCTaHOBKM Ha aKTMBHOE Y4YacTHE B PEHICHUH MPAKTUYECKUX 3a]a4
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HAHMS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHKEHUN XUMHUH JJIS
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIUX Bpel OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEMUCTBUM U MPEIOTBPAILATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OMbITA NEeATEeIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
MpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUS aKTHUBHO MPOTHUBOCTOSTH HJEOJIOTHUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHeMU(PUKA XWMHUHM KaK HAyKH, OCO3HaHHS €€ poiud B
(GbOpMHpPOBAaHUU PALMOHATBLHOTO HAYYHOT'O MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpobJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOSXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHMHM JJII  COBPEMEHHOMU
UMBWIM3ALMU: B €€ TyMaHUCTHUYECKONW HAMNpPaBICHHOCTH U Ba)XHOM pOJIM B
CO3/IaHUH HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUHU TI100aTbHBIX MTPOOIEM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30IacHOCTH, B Pa3BUTHM MEIAUIMHBI, OOECIEYEHUH YCIIOBUMN
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON JKM3HU KaXKIOTO UICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJIICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOUIMXCA JaHHBIX C LEJIbI0 IOJXyYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENpEephIBHOMY  00Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU IOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHUs BKIIFOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHeNU(HUKY METOIOB IO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIiece, CUCTeMa, Hay4YHbIA (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIeA0BaHNe, HAOIIOIeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (yHKIMOHATBHON
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YeOHBIC
JICVUCTBUA B MMO3HABATEIILHOM U COIUAIIBHON MPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJbHBIMH
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETILHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIIHLHOCTH C MOCTAaBJICHHBIMU LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICINIH, MPEOOPA30BHIBATH MOACIIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJEIIbHBIE MPE/ICTABICHUS ISl BHISBICHUS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOII0JaTh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNbBIT YYEHUYECKOW HCCIEAOBATENbCKOM M MPOEKTHOMN
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3IUYHbIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBbIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOpMyIUPOBATh 3aMPOCHl U MPUMEHSITh PA3JIMYHBIE METOJbI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMbl, rpaduKH, T1arpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTEIHHO BBITIOTHEHHUS TIPE/IJIOKEHHON 3a1a49H;

BBICTYNATh C TPE3CHTAIMEH pe3yIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIECTB, pealu3aluyd y4eOHOro npoekra u (hopmMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOATENIFHO IUJIAHUPOBATh M OCYILIECTBISATH CBOI IMO3HABATEJIbHYIO
NEeATENBHOCTh, OMpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
b deKTUBHBIN Ccroco0 HMX pemieHuss ¢ Y4€TOM TMOJIyYEHHUSI HOBBIX 3HAaHUHA O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  TPEACTABICHHMH O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAralolife TMOHATUS (XUMHUYECKUU DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKAs
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAS
Macca, MOJISIPHBIM 00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTMYECKUHN psJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJEpXKAIIME COCAUHEHHUS, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
Jexane B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SIBIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUU BAXHEHIINX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE MPU3HAKU TOHSTHUH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TMOHITHUS MpPU
OMHUCAHUU COCTaBa, CTPOCHHUSI U MPEBpAICHUN OPTraHUYECKUX COCAMHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIIONH30BATh XUMHYECKYI0 CHMBOJIUKY IS
COCTaBJIECHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMN)
dbopMynT OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
W3TrOTaBIUBATh MOJIEM MOJIEKYJ OPTraHMYECKUX BEIIECTB JJI WLIIOCTPAIlUU HUX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTaHABIUBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEIIECTB MO HX COCTaBy M CTPOEHUIO K OINpeAeIEHHOMY
KJIacCy/Tpynne CcoequHEHuN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPIKaIIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIEH, AllEeTUJICH,
ATWJICHIJINKOJb, TIHIEpUH, (eHos, (HopManbAerul], aleTaabJIerua, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJIO0Ta, OJICMHOBAsI KUCJIOTA, CTEaApUHOBAs KUCIIOTA, TII0KO03a,
bpyKTO3a, Kpaxmal, eJIII0JI03a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannyeckux BeuiectB A. M. BytnepoBa st 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbu3nYeckre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH pPa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEILECTB (METaH, 3TaH, ATUJICH, MPOIMWICH, AlEeTUJICH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ], 3TaHOJ], STUJICHIJIUKOJb,
THIeprH, (EHOJI, aleTaNbICTH I, MypaBbUHAS W YKCYCHAs KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHUX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOTHOTO
Chipbsi (He(pTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUsM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WM IMPOIYKTa
peakuy IO W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOJAaX HAYYHOIO MO3HAHUs, UCIIOJIb3yEMbIX B XUMHUH NPU W3YUYEHHH BEUIECTB U
XUMHUUYECKUX SBJICHUHN (HAOJIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIOM W JTa0OpaTOpHBIM O0OPYIOBAaHUMEM, a TaKXKe MpaBWIa OOpaIIeHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBIMIOIHATh XUMHYECKUM
HKCHEPUMEHT (TIpEBpaIEHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATh PE3YIbTaThI
XUMHUUYECKOTO JKCIEepUMEHTa B (GopMe 3alucCu YpaBHEHUM COOTBETCTBYIOIIMX
peaknuii 1 HOpMyIUPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATH XUMHUUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u Apyrux);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYIOBOM NEATETLHOCTH B IEIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JICWCTBHS HA JKHUBBIE OPraHU3MbI OIMPEAECIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIlCHUsT HX BPEIHOrO BO3JEHUCTBUSI HAa OPraHU3M
YETIOBEKA,

JUIsl 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/JAaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYeUHYI0 cUcTeMy oOo3HadeHuil JI. bpainst s 3amucyu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIas M HeopraHuyeckas
XUMUS OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIU XHUMHHM B IIO3HAHUU SIBICHUU
npupoasl, B (QOPMUPOBAHUU MBIIUIEHHS W  KYyJbTYphl JIMYHOCTH, €€
(GyHKITMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM /I pelIeHUs MPAKTUYECKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOUIECHUSI K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHWUHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraIONIUe MOHATHSA (XMMHUYECKUH 3JIEMEHT, aTroMm, u3oTom, S-, pP-, d-
ANIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMUECKasi, BOJIOPOJIHAS ), KPUCTATUTMYECKas PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, PacTBOp, IJIEKTPOJHUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIMTUYECKAs] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOW peakiMi, XUMHUYECKOE€ PABHOBECHE); TEOPUU W 3aKOHBI (TeOpus
AIEKTPOJUTUYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUN S3BIK XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, OJyYCHUH U 0€30MMaCHOM HCTIOIb30BAHUH BAKHEUIITUX HEOPTAaHUICCKUX
BEIIECTB B OBITY U MPAKTUUYECKOM I€ITEILHOCTH YeJIOBEKa,



c(OPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MNPU3HAKH MOHSATHUH,
yYCTaHAaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHUS MpPU
ONKMCAHUM HEOPTAaHMYECKUX BEIIECTB U UX IPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY JUIS
cocTtaBlieHHss (GOpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACTBHBIX
HEOPraHWYEeCKUX BeUIECTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IMThEBAs COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENSITh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJE€HTHAs, HOHHAs, METAIUIMYECKasl, BOJOPOHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAs, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOpMHPOBAHHOCTh yMEHUI yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHWYECKUX BEHIECTB IO WX COCTaBYy K OMpeneiICHHOMY KIACCy/TpyIie
COEJIMHEHUH (IIPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPHIBATH CMBICI MEPUOINYECKOr0 3aKoHa /[,
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuonos Ilepmoanueckoil CcHUCTEMBI
xuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanm, «OHEPreTHYECKUe YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIUHEHUM
110 IepuoaaM u rpynnam llepuoanueckon cucTeMbl XUuMHUYECKUX deMeHToB /[l. 1.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KIJIACCOB,
NOATBEPKIaTh CYIIECTBOBAHUE T'€HETHUYECKOW CBS3M MEXAY HEOpPraHM4EeCKUMU
BEILLIECTBAMH C [TOMOILbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIHUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TPU3HAKAM (YUCIY M COCTAaBY pPEArupyroliMX BEUIECTB, TEILIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaklny, y4aCTHIO KaTaau3aropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOrO 0OMEHa, YUUThIBas
YCJIOBHSI, PU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUeCTBEHHbI COCTAB PAa3JIMYHbIX HEOPraHMYECKHUX BEIIECTB, paCllO3HABATh
OTIBITHBIM MYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLMI MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKIyy OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHero Bo3aenctus (nmpunuui Jle latense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE MPOLECCHI,
JIekKalMe B OCHOBE IMPOMBIILUICHHOTO MOJIyYEHHUSI CEPHOM KUCIIOThI, aMMHAKa, a
TaKk)ke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyUYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOJIb30BAHHEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOLICHHH Ta3oB
IPY XUMHYECKUX PEaKIIMsIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO M3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIUX B peakluu
BEIIECTB, TEIUIOBOro 3¢ (}eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZol M JabopaTopHBIM OOOpYyJOBaHMEM, a TakKXKe MpaBuia OOpalIeHHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMIOIHATh XUMHYECKUM
DKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOJAOPOJA B MPUCYTCTBUU KaTalW3aTopa,
ONPENEJICHNE CpEeabl pPacTBOPOB BEUIECTB C IIOMOIIBIO YHHUBEPCAJIBLHOTO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIuu,
peaklry MOHHOTO OOMEHAa, KauyeCTBEHHbIE pEaKIuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCHEPUMEHTAIBHBIX 3a]a4 110
TeMaM «Metame» u «HemeTtamib»y) B COOTBETCTBMM C MpPaBHJIAMHU TEXHUKHU
0e30macHOCTH TIPU OOpAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYIOBaHUEM,
MPEACTaBIATh PE3yJNbTaThl XWMHUYECKOTO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpMYIUPOBATh BBIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyK0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);



chOpMUPOBAHHOCTh ~ YMEHUH  COOJIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
IIEJI€CO00Pa3HOTO TOBENEHUS B OBITY W TPYJAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OTACHOCTh BO3/ICHCTBUS HA KMBBIE OPraHU3MBbI OTNPE/IETIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarenst [IJIK, mosicHaTh Ha mnpumepax CHocoObl YMEHBIICHUS U
MpeAOTBPAIICHUSI UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00Y4YaroIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
No KosnuyectBo 4yacos DJIEKTPOHHBIE
n/_n HaumeHoBaHHe pa3/iejioB U TeM NMPOTrPaMMBbI Beero Kontpoabnsie IIpakTuyeckue (undposbie)
padoThI padoTnI o0Opa3oBaTe/IbHBIE
pecypcbl
Pasznen 1. Teopernueckue 0OCHOBbI OPraHH4YeCKOH XUMHHU
11 IIpenmer opranndeckoi Xumuu. Teopust CTpOeHUs 6 bu6nuoreka IIOK
opraHndeckux coequuennii A. M. bytineposa https://myschool.edu.ru/
Hroro o pazuery 6
Pa3znen 2. YruaeBoaopoasl
2.1 [IpenenbHBIEC YTIIEBOIOPOIBI — AJTKAHBI 3 BH6J_mOTeKa HOK
https://myschool.edu.ru/
29 HenpenensHble yriieBoIOpObI: AIKEHBI, v bubmuoreka [{IOK
aJIKaJJUCHBI, IIMKIJIOATKAHbI, aIKHHBI https://myschool.edu.ru/
2.3 ApoMaTndecKkue yrieBoaoposl 2 Egggﬁ%{;ﬁﬁogg Id<u.ru /
24 IIpupoHbIE UICTOYHUKH YIJIEBOJOPOJAOB U UX 2 bu6nuoreka IIOK
nepepadoTKa https://myschool.edu.ru/
25 ['eneTnueckue CBA3M MEXAY KIIaCCaMU 2 bubnmnoreka [JOK
YTJIEBOJAOPOIOB. https://myschool.edu.ru/
26 CucremaTu3aius 1 0000IIeHre 3HaHUH 110 Teme No 2 bubnuotexa [JOK
2 «YTaeBoIopoIbl U UX MIPUPOIHBIE HCTOUHUKI https://myschool.edu.ru/
27 KontpomnsHas padora Nel no reme «Teopus 1 L BI/I6J'.II/IOTeKa [MOK
ctpoenust A.M. bytneposa. YrineBonopoas» https://myschool.edu.ru/
Hroro no paszneny 19

Paznen 3. Kucaopoacoaepskamniue opranHnyeckie coeTuHEeHUst
3.1 Cruptel. denon 4

3.2 Anpnerunpl. Kap6oHoBbie kKucinoThl. Cllo)KHBIC 6

bubmnoreka [JOK
https://myschool.edu.ru/

but6mmoreka [{OK



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

3puUpHI https://myschool.edu.ru/
bubmuoreka [JOK
3.3 YrIeBomH! 4 https://myschool.edu.ru/
bubmuoreka [JOK
3.4 [ToBTOpenue.Pemenue 3anau 1 https://myschool.edu.ru/
KonTpomnbshas padora Ne 2 1o Teme
3.5 «Kncﬁo 0JICO pe JKalle OpraHudCCKUe 1 buGnuorexa LIOK
' POZCOMCpKAllL p https://myschool.edu.ru/
COCTMHCHHUS
Hroro no paszneny 16
Pa3nen 4. A3oTcoaepikaniue OpraHudecKue coeIuHeHust
4.1 AMUHBI. AMUHOKHCIOTHL. Benkn 5 BH6J_1HOTeKa HOK
https://myschool.edu.ru/
42 ['eneTnueckas cBsI3p MEXKIYy Kilaccamu 1 bubnmnoreka [JOK
' OPraHMYECKUX COCAUHECHUI https://myschool.edu.ru/
Utoro mo pazneny 6

Pazgen S. buoJsiornyecku aKTMBHbIE OPraHUYecKUe BelecTBa

5.1 ®epmenTsl. Buramunsl.I opmonst.JIekapcTBa 5 ﬁgg?ﬁ%ﬁii&%& Id<u.ru /
59 ['eHeTnueckre LENOYKY ITPEBPALLICHUS 2 bu6nuoreka [IOK
OPraHNYECKUX BEIIECTB https://myschool.edu.ru/
O0001IeHre 1 cUcTEMaTH3alU 3HAHNI. bubnunoreka [JOK
53 [TonroToBka K KOHTPOJILHOM paboTe. 2 https://myschool.edu.ru/
5.4 KonTtponbHas pabora 1
Hroro 10
Pa3nesn 6. BbicokomosieKky/IsipHbIe COeIHHEHUS
6.1 [Inactmaccel. Kayuyku. Bonoxna 5 BH6J_H/IOTeKa HOK
https://myschool.edu.ru/
62 | Brorexsonoru ! Pipsimyschool o
Wroro no pazaeny 6


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

Paznen 7. IlloaBeaenue HTOroB

. bubmuoreka [JOK
71 Obobmenne snanmi 1 https://myschool.edu.ru/
. bubmuoreka [JOK
7.2 [TonroroBka Kk KOHTPOJIBHON paboTe 1 https://myschool.edu.ru/
7.3 Hrorosas koHTponbHas padoTa 3a kypc 10 kmacca 1 bubnuotexa [JOK
https://myschool.edu.ru/
Hroro 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 kaacc

Ne KoiaunuecTBO 4acos DIEeKTPOHHBIE
n/ HaumeHoBaHme pa3/iejioB M TeM NPOTrPAMMBbI B Kontposbubie IIpakTHYeCK. (undposbie)
n cero padoThI padoThI o0pa3oBaTejbHbIE
pecypchbl
Pa3nea 1. TeopeTuueckue 0CHOBBI XUMHU
Crpoenue aromos. [13 u I[ICXD 1. U. bubnmorexal [OK
1.1 7 )
MenzeneeBa https://myschool.edu.ru/
bu6mmorexa [JOK
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIIeCTB 24 https://myschool.edu.ru/
Bbu6mmorexa [JOK
1.3 KMMHHECKHC peakiinu 17 https://myschool.edu.ru/
Hroro mo pazneny 48
Pa3zneu 2. BeliecTtBa M UX CBOMCTBA
bu6mmoreka [JOK
2.1 Knaccuduxaums ewmects 2 https://myschool.edu.ru/
bu6mnoreka I[IOK
2.2 Meraisl 3 https://myschool.edu.ru/
bubmorexa [JOK
2.3 Hemerauer 2 https://myschool.edu.ru/
2.4 Heoprannueckue U opraHnyecKue BeIecTBa 6 bubmmorexa LIOK
' P p m https://myschool.edu.ru/
2.5  CB#a3p HEOPraHWYECKUX U OPraHNYECKUX BEIIECTB 5 bubmiorexa HOK
' p p m https://myschool.edu.ru/
Hroro no paszneny 18
Pa3zgen 3. XuMus v :Ku3Hb
3.1 XUMHUA U KA3HD 2 Bubmiorexa HOK

https://myschool.edu.ru/
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bubmuoreka [{OK

Hroro no pasaenry 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://myschool.edu.ru/

HOYPOUYHOE IINTAHUPOBAHHUE

10 KUIACC
e KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
B ara ugposbie
n/ Tema ypoka Kontpoasn IlpakTuyeck A llﬁ bp
I Bcero AGOTLL AGOTLI HU3yYeHHUs o0pa3oBaTe/IbHbIE
p p pecypchl
Paznen 1. Teoperuueckue 0CHOBbI OPraHu4ecKoi xumuu (6 1)
[Ipenmer oprannueckoil Xumuu, €€ BOSHUKHOBEHUE, bubmmorexa [IOK
1 06.09.2023 .
Pa3BUTHE U 3HAYCHUE https://myschool.edu.ru/
Teopust cTpoeHHs OpraHUYECKUX COETUHEHUH A. bub6nuoreka LIOK
2 . 1 07.09.2023 )
M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS https://myschool.edu.ru/
IIpencraBnenue o knaccu(UKanyi OpraHUIeCKUX
3 Bep gCTB Homenxuarypa ((I)CHCTL::MaTI/II)quKas[) u 1 13.09.2023 bubmnorexa [IOK
HI ’ yp R https://myschool.edu.ru/
TPUBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX BEILECTB
Homenkiiatypa. Banentnocts. Ilonsatue o bubmmoreka [IOK
4 1 14.09.2023 .
FOMOJIOTMU U TOMOJIOTax. https://myschool.edu.ru/
. bu6mmorexa [JOK
5 N3omepus u e€ BUIbI 1 20.09.2023 https://myschool.edu.ru/
. bu6mmoreka [JOK
21.09.202
6 TuIbl XUMHAYECKUX PEAKLIUI 1 09.2023 https://myschool.edu.ru/
Pasznen 2. YruaeBoaopoasl
N . bubnmoreka [IOK
27.09.202
7 IIpupoIHBIN U MOy THBIN a3l 1 09.2023 https.//myschool .edu.ru/
) . bubmuoreka [{OK
8 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH s 1 28.09.2023 https://myschool.edu.ru/
. bu6mmoreka [JOK
: 10.202
9 AJKaHbI:CBOWCTBA ,[IOJyYEHUE U IPUMEHEHNE 1 04.10.2023 https://myschool.edu.ru/
10 AJIKEHBI: COCTaB U CTPOSHHE, CBOHCTBA 1 05.10.2023 bubmorexa LIOK

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

11 AJKEHBI:CBOWCTBA ,[IOJYyYEHUE U IPUMEHEHNE 11.10.2023 https://myschool.edu.ru/
. bu6morexa [JOK
12 Ankanuensl :0011as XapaKTepUCTUKa 12.10.2023 https://myschool.edu.ru/
Ankanuensl. ColictBa.llpumenenue. [lonyuenue bu6nuoreka [JOK
13 18.10.2023
CUHTETHYECKOT0 KayyyKa U PE3UHBI https://myschool.edu.ru/
bu6mmoreka [IOK
14 Hucoakaner 19.10.2023 https://myschool.edu.ru/
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHSI,
15 TOMOJIOTHYECKHH psasl. ATlETUIICH —pn OCTEHIIIHIA 25.10.2023 Eubmiorexa IOK
DAL All p o https://myschool.edu.ru/
MIPEJICTAaBUTENb aJIKHHOB
XUMHYECKUE CBOWCTBA, MOJYYEHUE U IPUMEHEHUE bubnuorexa [IOK
16 26.10.2023
AJIKUHOB https://myschool.edu.ru/
bu6mmoreka [JOK
17 Apenbl.O01as XapaKTepucTHKa 08.11.2023 https://myschool.edu.ru/
Apensl: 6er3on u tonyoi. CBoiicta. [Tonyduenue. bubnnoreka [JOK
18 09.11.2023 .
[Ipumenenue https://myschool.edu.ru/
[TpupoaHble UCTOUHUKH YTIEBO10pOoA0B. CIIOCOOBI bubnmoreka [JOK
19 15.11.2023 ]
nepepaboTku HeTU https://myschool.edu.ru/
IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB: bu6mumorexa LIOK
20 N 16.11.2023
KaMEHHBIN YTOJIb https://myschool.edu.ru/
['eneTndeckas CBSI3b yrieBOIOPOIOB, bu6mmoreka [JOK
21 22.11.2023
MIPUHAJICKAIINX K PA3IMYHBIM KJlaccam https://myschool.edu.ru/
I'eneTnueckas CBs3b yrieBOLOPOAOB, bubnuoreka [JOK
22 23.11.2023
MPUHAJIEKAIINX K PA3TUYHBIM KIJIaccam https://myschool.edu.ru/
O06o01IeHrne U cucTeMaTu3alus 3HaHu|
23 1o Telxlfe Ne 2 «¥YrieBogopo II_)II 1 UX TIPUPOJTHBIC 29.11.2023 bubmrorexa [IOK
- HOPO pHpoZL https://myschool.edu.ru/
HUCTOYHUKI
[ToarotoBka K KOHTPOJIHHOU paboTe MO pasaeny bubnunoreka [JOK
24 30.11.2023 .
«YTIIEBOAOPOABD) https://myschool.edu.ru/
25 Kontposnbnast pabora Nel o pazneny 06.12.2023 bubnmoreka [JOK
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«YTIEeBOIOPOIABDY

https://myschool.edu.ru/

Paznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOJI U but6mmoreka [JOK
26 7.12.2023
3TaHoj. BogopoaHas cBs3b https://myschool.edu.ru/
XUMHYECKUE CBOWCTBA, OMyYEHUE U IPUMEHEHHE bubmmoreka [IOK
27 13.12.2023 .
CIIUPTOB https://myschool.edu.ru/
o8 MHOroaTOMHBIE CITUPTHI: STUIICHTJIUKOIb U 14.12.2023 bubnnoreka [JOK
TJIMIEPUH https://myschool.edu.ru/
®deHou: cTpoeHHE MOJIEKYIIbI, (PU3NUYEeCcKUe U bubnmoreka [JOK
29 o 20.12.2023 ]
XUMHYECKUE CBOWCTBA, IPUMEHEHUE https://myschool.edu.ru/
Anpreruasl: hopmManbIeTril U aleTaabIerul. bu6mumorexa LIOK
30 21.12.2023
AneToH https://myschool.edu.ru/
OaHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE bubnmoreka [JOK
31 27.12.2023 )
KHCJIOTBI: MypaBbUHAsI U YKCYCHas https://myschool.edu.ru/
. bu6mmoreka [JOK
28.12.202
32 CBoiicTBa,OTy4YeHUE, IPUMEHEHHUE 8 023 https://myschool.edu.ru/
. bu6mmoreka [JOK
. 10.01.2024
33 Pemenue 3aau u ynpaxxHeHui https://myschool.edu.ru/
CrnoxHbie 3(UpHl KaK MPOU3BOIHBIC KAPOOHOBBIX bubnnoreka [JOK
34 11.01.2024
KHUCIIOT. [ Mapoau3 ciosxHbIX 3UPOB https://myschool.edu.ru/
JKupsl: runponu3, mpuMeHeHue, OuoIorndeckas
p Ap p 17.01.2024  Bbubmuoreka [JOK
35 POJIb )KUPOB. MbIjIa KaK COJTM BBICIIUX KapOOHOBBIX _
. https://myschool.edu.ru/
KHCIIOT, UX MOIOIIIee JeHCTBHE
_ bubmmorexa [JOK
36 YTIIeBobI: COCTaB, KIIACCU(PUKAIUSA U 3HAUCHHE 18.01.2024 https://myschool edu.ru/
37 Momnocaxapuabl.I ekco3bl.] oko3a. bubnuorexa [JOK
24.01.2024 :
https://myschool.edu.ru/
38 Jucaxapuabl: caxaposa 25.01.2024 bubnnorexa LIOK

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

39 Kpaxman 1 nemunoiio3a Kak IpupoaHbIE OTUMEPDI 31.01.2024 https://myschool.edu.ru/
Cucremaru3aiiys U 0000IICHIE 3HAHUH 110 TEME
40 No3 «Kucnopojacoaepskaiiyue opraHu4ecKue 01.02.2024 bubmmorexa LLOK
- N R https://myschool.edu.ru/
COCIMHECHUS M MX HaXO0XKJICHUE B KUBOU MPUPOJIEH
KP Ne2 no pazneny «Kucnopoacoaepxaiue bubnuoreka [IOK
41 07.02.2024
OPTraHUYEeCKHUE COCTUHEHUSD) https://myschool.edu.ru/
Pa3znen 4. A3orcomepikaiime opraHudeckne coeMHeHus
42 AMMWHBI: METHJIAMHMH U aHUJIUH 08.02.2024 BH6J.IHOTeKa HOK
https://myschool.edu.ru/
43 AMWHBI: XUMHYECKIE CBOHCTBA 14.02.2024 BH6J_IHOTeKa HOK
https://myschool.edu.ru/
AMUHOKHUCIOTHI Kak aM(OTEpPHBIC OPraHHYECKUE
(otep p bubmuoreka [JOK
44 COEIMHEHMS, UX OMOJIOTHIECKOE 3HAUCHHUE. 15.02.2024 _
N https://myschool.edu.ru/
CBoIicTBa, MOJYyYECHNUE U TPUMEHEHNE aMUHOKHCIIOT
benkn kak mpupoHbIC BEICOKOMOJICKYIISIPHBIC
PHpO N yI1Ap bubmuoreka [JOK
45 coeMHEHUs. XUMUYECKHUE CBOWCTBA, ITOIYyYEHUE U 21.02.2024 .
https://myschool.edu.ru/
MIpUMEHEHNEe OCIIKOB
16 HyxnenHnoBbIe KUCTOTHI 99 02.2024 BI/I6J.II/IOT€Ka HOK
https://myschool.edu.ru/
['eneTnueckas CBA3b MEXAY KJIACCAMH OPTaHUYECKUX bubnmoreka [JOK
47 ¢ 28.02.2024 i
COCIMHEHU I https://myschool.edu.ru/
Pazgen S. buoJsiornyecku aKTMBHbIC OPraHUYeCKUe BellecTBa
bu6mmoreka [JOK
48 DepMeHTSI. 29.02.2024 https://myschool.edu.ru/
49 ButamMuHbI 06.03.2024 BH6J.IHOTeKa LOK
https://myschool.edu.ru/
50  T'opMOHbI 07.03.2024  bubmmorexa LHOK

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

51 Jlexapersa 13.03.2024 https://myschool.edu.ru/
[TpakTiaeckast padora Ne 1. «nenTudukanus bubnunoreka [IOK
52 o 14.03.2024 .
OPTraHUYECKUX COCTUHEHUN» https://myschool.edu.ru/
['eHeTHYecKue ETIOUYKHU MPEBPAIICHUs KUCIOPOI- U bubnmorexa [JOK
53 27.03.2024 .
a30TCOAEPKAINX YTIIEBOAOPOIOB https://myschool.edu.ru/
['eHeTHUeCcKMe LENOYKU TPEBPALLICHHS KUCIOPOA- U bu6nuoreka [JOK
54 28.03.2024
a30TCOJIEpKAIIUX YTIIEBOAOPOAOB https://myschool.edu.ru/
Pemenue pacueTHbIX 3aa4 10 TeMe
55 «A30T1Co E Kalue o rgﬂﬂqecxne COCIMHEHUS U 03.04.2024 Eubmorexa HIOK
FepaKaliiie opral A o https://myschool.edu.ru/
UX HaXOXJCHUE B KUBOU MPUPOIE»
56 O06o0011IeHre 3HaHU O KHCIOPO/- U 04.04.2024 bu6nuoreka [IOK
a30TCOJIEPKALIUX OPTAHUYECKUX COSTUHEHUSX o https://myschool.edu.ru/
bu6mmoreka [JOK
o . 10.04.2024
57 KP Ne3 no pazneny «Butamunbsl. DepMeHTH 0.04.20 https://myschool .edu.ru/
Paznen 6. BbicokoMosieKyJIsipHbIE COeTMHEHMSI
OCHOBHBIE TIOHSITHSI XUMHH BRICOKOMOJIEKYIISIPHBIX bubnuorexa [JOK
58 y 11.04.2024 )
coenrHeHM. VICKyCCTBEHHBIE OIUMEDPBI https://myschool.edu.ru/
59 CHHTETHYECKHE TLIACTMACCHI 17.04.2024 BH6J_IHOTeKa LHOK
https://myschool.edu.ru/
bu6mmoreka [JOK
18.04.2024
60 CuHTEeTHYECKHE KayIyKH 8.04.20 https://myschool.edu.ru/
61 CuHTeTHYECKHE BOJIOKHA 24.04.2024 BH6J.IHOTeKa HOK
https://myschool.edu.ru/
[TpakTuyeckas padora Ne2 «Pacmo3znaBanue bu6nuorexa [IOK
62 25.04.2024
IJIACTMACC U BOJIOKOH https://myschool.edu.ru/
63 buorexHonorus 02.05.2024 bubmmorexa [IOK

https://myschool.edu.ru/
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Pa3zgen 7. IlloaBenenue uToros

64 O06o0011eHre 3HAaHUH OPTaHUYECKOM XUMUH 1 08.05.2024 Etlfg E;?Zgﬁolj&l(j{u.ru/

65 O00011eHre U cCUCTEMATU3ALMS 3HAHUI 1 15.05.2024 ]r?tlfgsﬂll;lr(r)]f/?éﬁ o]jI?eI(j{u.ru /

66 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1 16.05.2024 Egggﬁ;{;ﬁ olallc.zzlcj{u.ru /

67 Kontponbhas padota Ne 4 o kypcy 1 22.05.2024 Et?fiﬁr%??éﬁo%ﬁ?u.ru /

68 AHann3 KOHTPOJIbHOM paboThl Ned 1 23.05.2024 Et?gsﬂﬁr?]fgéﬁ o]jI?eId(u.ru /
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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11 KUIACC

KoanuecTBo yacoB DJIEKTPOHHbIE

Ne Hdara undgposBbie
Tema ypoka

n/n yp Bcero Koﬁﬂ TPORH HpﬁaKT“quK u3ydyeHusi  oOpasoBaTesbHbIE

padoThI padoThI pecypesl

Tema 1. Crpoenue atroma u nepuoandeckui 3akod /[.M.Menaeseesa (74).
BBOIHBII HHCTPYKTAX 1O TEXHUKE O€30M1aCHOCTH. 1 bu6mumorexa LIOK
Crtpoenue aToma. ATOM — CIIOKHAs YaCTHIIA. https://myschool.edu.ru/
CocrostHrE IEKTPOHOB B aTOMe. DJIEKTPOHHAs 1 bubnmnoreka [JOK
KOH(HTryparus aTOMOB XUMHUYECKUX HJIEMEHTOB https://myschool.edu.ru/
BanenTHble BO3MOKXHOCTH aTOMOB XUMHYECKHUX 1 bubmuorexa [JOK

3JICMCHTOB

[Iepnoanyeckuil 3aKOH U NIEPUOIUYECKAs CUCTEMA
XUMHYECKHX d1eMeHToB /.M. MenaeneeBa u 1
CTPOEHUE aToMa

[lepuoanyeckuii 3aKOH U CTPOEHUE aTOMA. 1

3MeHeHne CBOMCTB DJIEMEHTOB U UX COEIMHEHUIA
B 3aBHCHUMOCTH OT nojioxxeHus B [IICXD

https://myschool.edu.ru/

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

bub6mnoreka IIOK
https://myschool.edu.ru/

bu6mmoreka [JOK

. 1
[Tonmoxenue Bonopoaa B I[lepuoanueckoit cucreme https://myschool.edu.ru/
J.1.Menpeneena.
bu6mmoreka [JOK
KP Nel no reme «CtpoeHue atoma 1 https://myschool.edu.ru/
bubmuoreka [JOK
Honwast cBAe. ! https://myschool.edu.ru/
bu6morexa [JOK
WonHas kpucramuueckas pererka 1

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

10 KoBaneHnTHas xumuyeckasi CBsi3b https://myschool.edu.ru/
11 ATOMHAas ¥ MOJICKYJISIpHAS KPUCTAJTNYECKUE bubnunoreka [IOK
peleTKu https://myschool.edu.ru/
12 ['ubpuan3amnus opOuTaneit 1 TCOMETPHUS MOJICKYJT bubmrorexa [IOK
PHAH3ALHA Op B Y https://myschool.edu.ru/
13 Mertaunueckas cBs3b . Merammyeckas bubmuoreka [JOK
KpUCTAJUIMYECKAs PEILIETKA. https://myschool.edu.ru/
bu6mmoreka [JOK
14 Bonopoanas cssk https://myschool.edu.ru/
15 Enunas npuposia XMUMHUYECKUX CBS3EH bubmmorexa [TOK
/A PHPOZ https://myschool.edu.ru/
16 OpraHuuecKue moJIuMephbl buGmorexa LIOK
P P https://myschool.edu.ru/
17 Heopranuueckue moauMepsl bubmrorexa [IOK
P p https://myschool.edu.ru/
18 ["a3000pa3HOe COCTOSIHKE BEIIESCTBA bubmrorexa TIOK
p ) https://myschool.edu.ru/
19 [Ipupoansie ra3000pa3Hbie CMECH: BO3AYX U bubnuoreka [JOK
IIPUPOJHBI ra3 https://myschool.edu.ru/
20 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO/I, bubnmnoreka [JOK
KHUCJIOPOJ, YTIEKUCIBIN Ia3, U3YYEHUE UX CBOMCTB. https://myschool.edu.ru/
21 [IpencraBureny ra3000pa3HbIX BEIIECTB: aMMUAK, bubnuorexa LIOK
3TUJIEH, U3YUYEHUE UX CBOMCTB https://myschool.edu.ru/
bubmuoreka [JOK
22 I1P Nel «IlonyuyeHnue u pacrio3HaBaHUE I'a30B» https://myschool.edu.ru/
JKunkoe cocrosiaue Bemectsa. Boma. XKunkue
23 KpucTtauibl. MaccoBas 10711 paCTBOPEHHOTO bubmorexa OK
) https://myschool.edu.ru/
BEIIECTRA.
24 XecTtkocTh BOBI U CIOCOOBI €€ yCTpaHEHUS bubmrorexa TIOK

https://myschool.edu.ru/
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o5 TBepnoe cocTosiHue BemiecTBa. AMop(dHbIE bubnmoreka [JOK
BeniecTBa. CocTaB BEIIECTBA U CMECEIL. https://myschool.edu.ru/
26 JucnepcHbie CUCTEMBI bubnuorexa LIOK
https://myschool.edu.ru/
3aKOH MOCTOSHCTBA COCTaBa BeliecTBa. Pacuersl,
bu6morexa [JOK
27 CBSI3aHHBIE C IMOHATHEM «MAacCOBast 10JIs AJIEMEHTa _
https://myschool.edu.ru/
B BEII[ECTBE)
3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Pacyersl,
bub6mmorexa [JOK
28 CBSI3aHHBIE C TIOHATHEM «MAacCOBasl IOJIS DJIEMEHTA _
https://myschool.edu.ru/
B BEIIIECTBE)
29 O06o0011eHHe ¥ cUCTeMAaTU3alMsl 3HAHUH 110 TeMe bubnuoreka [JOK
«CTpoeHHE BEIIECTBAY https://myschool.edu.ru/
bu6morexa [JOK
o
30 KP Neo2 no reme «CtpoeHue BeniecTsay httos://myschool.edu.ru/
. bub6mmorexa [JOK
31 AHanu3 KOHTPOJIbHOM paboThl Ne 2. https://myschool.edu.ru/
Tema 3. Xumnueckue peakuuu (174).
32 Knaccugukanus XuMHUECKUX peakiuii B bub6nuorexa [IOK
HEOPraHUYECKOU XUMUHU https://myschool.edu.ru/
33 Knaccudukanus XuMHUUECKUX peaklui B bubnmoreka [JOK
OpraHUYeCKON XUMUU https://myschool.edu.ru/
34 CKOpOCTh XHMHUYECKOHN peakiuu buGmnorexa LIOK
p peaKtt https://myschool.edu.ru/
35 OO0paTUMOCTh XUMHUYECKHUX PEaKIIHA. bubnmoreka [JOK
HeobOpatumelie peakiium https://myschool.edu.ru/
36 OO6paTrMble XUMUYECKHUE PEAKINN. XHUMHUYECKOE bubmuorexa [JOK
paBHOBECHE https://myschool.edu.ru/
37 Ponb BOJBI B XUMHUECKHUX PEAKIIHSIX bubmrorexa [IOK
A peaxtt https://myschool.edu.ru/
38 DIEKTPOITUTHI i HEDTIEKTPOIIUTHI bubmoreka LIOK

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

39 DNEKTPOIUTHYECKAS JUCCOITUAITIS https://myschool.edu.ru/
40 ['maponu3 HeoOpraHWYECKUX COCTMHCHHMA buGmnorexa [IOK
P P . https://myschool.edu.ru/
41 I'unponu3 opraHudecKuX COeAUHEHUM Eubmiorexa OK
AP P 4 https://myschool.edu.ru/
42 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKIIUU B bubnmnoreka [JOK
HEOPraHUYeCKOU XUMUU https://myschool.edu.ru/
43 OKHCIUTENBEHO-BOCCTAHOBUTEIIbHBIE PEAKIIMY B bubnuoreka [JOK
OPraHNYEeCKON XUMHUH https://myschool.edu.ru/
bu6mmoreka [JOK
a4 DICKTPOIIH3 pacTIIaBOB https://myschool.edu.ru/
45 DIIEKTPOJIA3 PACTBOPOB Enbmiorexa HOK
P P P https://myschool.edu.ru/
. bu6mmoreka [JOK
46 O0001eHre 1 cUCTEMAaTU3aIUs 3HAHNU 110 TEME. https://myschool,edu.ru/
bu6mmoreka [IOK
47 KP Ne3 no teme «XuMHYECKHUE PEAKIIUM) https://myschool.edu.ru/
. bu6mmoreka [JOK
48 AHanmm3 KOHTPOIBHOU paboThl Ne2 https://myschool.edu.ru/
49 Knaccudukanus HeopraHM4ecKnx COeIMHEHHHA bubmiorexa LIOK
H P A https://myschool.edu.ru/
. bubnuoreka [JOK
50 Krnaccudukanus opraHuuecKux COSTUHEHHIMA https://myschool .edu.ru/
ITonoxenue metamnos B IICXO JI.1. MenaeneeBa
A Lo ’ bubmuoteka [JOK
ol CcTpoeHus uX atoMoB. Du3znyecKkre CBOMCTBA .
https://myschool.edu.ru/
MeTamuioB. CIUTaBsbI.
50 XuUMHYECKHE CBOMCTBA METAIIJIOB KaK bubmuoreka [JOK
BOCCTaHOBUTEIICH. https://myschool.edu.ru/
53 Kopposus meTaios buGmnorexa LIOK

https://myschool.edu.ru/
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Ilonoxenune aemeTamios B IICXD JI. 1.

54 MeHpeneeBa, CTpoeHNs UX aToMOB. Du3nueckue Bubmzorexa LIOK
le » CTP ’ https://myschool.edu.ru/
CBOIiCTBa HEMETAIJIOB
55 XHWMHUYECKUE CBOMCTBA HEMETAJJIOB KaK bubmmoreka [JOK
OKHCIIHTENIEH U BOCCTAHOBUTEIICH https://myschool.edu.ru/
56 Kucnors! Heopraumueckue Bubmorexa HOK
P https://myschool.edu.ru/
57 KucnoTel opranndeckne Bubmaorexa LIOK
p https://myschool.edu.ru/
58 OcHOBaHUS HEOPTaHUYECKHE bubmiorexa HOK
p https://myschool.edu.ru/
59 OcHoBaHUS OpraHuYeCcKUue Brbmrorexa LIOK
p https://myschool.edu.ru/
. bubmuoreka [JOK
60 Comu. Knnaccudukarus comeit https://myschool.edu.ru/
. . bu6mmoreka [JOK
61 XHUMHUYECKHE CBOICTBA COIeH .
https://myschool.edu.ru/
62 I'eneTnueckas CBA3b MEXKIY KJIACCAMU bubnmoreka [JOK
HEOPraHUYECKUX U OPraHU4YECKUX COCIUHEHUN https://myschool.edu.ru/
63 [IpakTuueckas padota Ne2 «aeHTuduKams bubnuoreka [JOK
HEOPraHUYECKUX BELIECTBY https://myschool.edu.ru/
. bu6mmoreka [JOK
64 O00011eHrEe U cCHUCTEMATU3ALINS 3HAHUI IO TEME https://myschool.edu.ru/
65 Kontponbnas pabota Ne4 o teme «Berecta u bubmmoreka [JOK
UX CBOMCTBaY https://myschool.edu.ru/
. bu6mmoreka [JOK
66 AHanM3 KOHTPOIBHOW paboThI https://myschool.edu.ru/
Tema S. Xumus B )ku3HU 0011ecTBA (24).
bu6mmoreka [JOK
67 XuMHS 1 IOBCETHEBHAS KU3HD YeJIOBEKA _
https://myschool.edu.ru/
68 XWUMHS ¥ IPOU3BOJICTBO. XUMHUS U IKOJIOTHUS bubmuotexa [JOK
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YUEHUKA

* Xumus / 'abpuensa O.C., Octpoymo WN.I'., CnagkoB C.A., AKIIMOHEPHOE 00I11ECTBO
«3narenscTBO «IIpocBemieHne

Xumus, 10 xknace/ IN'abpuensa O.C., O61ecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxtmonepHoe obmiectBo «M3garenscTBo «IIpocBemnienne»

* Xumus, 11 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OrPaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxtmonepHoe obmiecTBo «M3garenscTBo «IIpocBemnieHmner»

METOANYECKHUE MATEPHUAJIBI VISl YUUTEJIA

1. O.C.T'abpuemnsn, I'.I".JIpicoBa «Xumust Metoauueckoe nocodue — 6a3oBblii ypOBEHb) -
M.: Ipoda 2022 rog.

2. 0.C.TI'abpuensn, U.I'.OctpoymoB, «O011ast XuMus B TecTax, 3afayax, ynpaxHeHusx.11
kimace» — M.: Ilpoda,2023 r.

3. O.C.I'abpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KoHTponbsHbie u
MpOBepOYHbIE paboThl K yueOHUKY». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: Hacronbnas kaura
it yautensi».Yacts 1-M.: Ipoda, 2019 rox.

5. 0.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.BBenenckast «Xumus 11 xnacc: HactonpHas kHura
utst yautensi». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4u o XMMHUU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. JlenncoBa «Xumus 11 xnacc moypounsie miaansl no yueonuky O.C.I'abpuensna,
I".I".JIeicoBoi» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.IO.HeBckas, P.B.JIuako «Tectsl mo xumuu 11 kaacey, - M.: Dk3ameH,
2019r.

9.9. 0.C.I'abpuensiz, 1.I'.octpoymoB « XMMHYECKHIA SKCIIEPUMEHT B 1Tkoie 11 kmacey; -
M.: Ipoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru T"azeta « Xumus» u caliT aist yautens «5 uay Ha ypoK XUMHI)
http://him.1september.ru Exunas xomtekiust LIOP: TpeameTHast KOJUTEKITUS « XAMUSD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCTIEPUMEHTHI:
xumusi. Komteknust Poccuiickoro o01ieo0pa3oBaTesibHOTO mopTasia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas onummmaza MKoJIbHHKOB TI0 XUMHN
http://chem.rusolymp.ru Opranuueckasi XUMUsL: JJICKTPOHHBINA YUCOHUK JJIsl CPEAHEH
IITKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBINA YICOHUK

http://www hemi.nsu.ru OTKpbIThIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraniimonHast OJTMMITHA/IA TI0 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIN
o0pazoBaTenbHbIN TPOEK



