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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1O XMMHM Ha YPOBHE CpEOHEro O0OIero ooOpazoBaHUs pa3padboTaHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanumn B Poccuiickoii
Oenepanum», TpeOOBaHMN K pe3ylnbTaraM OCBOCHHS (permepanbHOM  00pazoBaTeIbHOMN
nporpaMmsl cpeanero obmero oopazoBanus (POII COO), npencraBieHHbIX B PenepalibHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHusanusax Poccuiickorr denepanmm,
peanu3yoImMxX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, U OCHOBHBIX TOJIOKEHUH «CTpaTerun
pasButus BocnuTanust B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXOOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OIIPEACICHUIO O0OIIei
CTpaTeru 0OydeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJAIOIIUXCSl CPEACTBaMHU Y4eOHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs WU
TpeOOBaHMI K YPOBHIO MIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, II0Jy4aeMO€ BBITYCKHUKaMU  0011e00pa3oBaTenbHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEaTM3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaloTcsl TMO3HAHUS 3aKOHOB NPHPOJBI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4EHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro oO0IIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMUS KaK 2J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPAaeT 0COOYI0 POJb B COBPEMEHHOM
LIUBUIM3ALUY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(GbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aUMOCBSA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU PUMEHEHUSL.

TecHo B3auMOAEHCTBYS ¢ JpPYIMMM €CTECTBEHHBIMM HAayKaMH, XHMHS cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMUsS KaK HayKa CO3HMJaTesbHas, KaKk Hayka
BBICOKUX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cooTBercTBUM ¢ OOmMMMH LEISIMM M IPUHLUIIAMU CpPEAHEro oduiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
[IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
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CocraBmsiroliuMu ipeameTa «XUMHsD» SBISIOTCS 0a3oBble Kypchbl — «OpraHuueckas
xuMus» 1 «OO0mIast 1 HeopraHMuYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
P WM3Y4YEHUU HpeaMeTa 00ecleyuBaeT BO3MOXHOCTb PACCMOTPEHUS BCEro MHOTooOpa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranudeckast Xumus» u «O01as 1 HeopraHudecKas
XUMUsD» ¢(HOpPMUPOBAHA B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYECHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHWNA Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKONM XHWMHHU BeELIECTBa
paccMaTpuBalOTCA Ha YpOBHE KJIACCHMUECKON TEOPHHM CTPOEHHS OPraHMYEeCKHX COEIMHEHUi, a
TaKK€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX MPEJICTaBICHUH O CTPOCHUU BELIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHmyeckoil XMMHH IOJIy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MIPE/ICTaBICHUS] O XUMUYECKON CBSA3H, KJIACCU(PUKAMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM yrjiom 3peHusi B mpeamere «Xumus» 0a30BOTO YpOBHS paccMaTpUBaeTcCs
M3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHMs TEOPETUYECKHI Marepuan Hu
(akTosoruueckue CBEICHUS O BELIECTBAaX U XMMHUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJNYECKOTO0 3aKOHA C OOIIETEOPETUYECKHMX W METOJOJIOTMYECKHX MO3UIHii,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cuctema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEeSATeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIUIO M IPUMEHATH €€ M MOTOJHEHUsS 3HAHUM, pellieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUSI QUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U peleHus] NPOTUBOPEUYMA MEXAy HOBBIMHM (pakTaMH U TEOPETUUECKUMHU IPEANOChUIKAMHU,
OCO3HAHME POJIM XMMUH B PEIIEHUM 3KOJOTMUYECKHX MpoOiieM, a Takke MmpodiieM cOepekeHust
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3JaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mane pemeHus 3amad BOCIMTAHMS, DPAa3BUTUS M COLMANM3ALMU OOYdYarOIIMXCS
MPUHATBIE MPOTPAMMOM IO XUMHUHU TMOAXOABI K OINPEAEICHUIO COJEPKAHUSA M IOCTPOEHUS
npeaMera MmpeaycMaTpuBaoT (OPMHPOBAHUE YHHBEPCAJIBHBIX YUYEOHBIX ACUCTBUM, MMEIOLIMX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BUJOB JIETEILHOCTH: peIIeHus Ipo0iaeM, OKUCKa, aHaIu3a u



o0paboTkn wuH(pOpMauK, HEOOXOOUMBIX JJIsI NPUOOPETEHUS ONbITAa MPAKTUYECKOH U
HCCIIEI0BATENIbCKON AESITEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B npakTtuke npemnogaBaHusi XMMUU KaK Ha ypOBHE OCHOBHOTO 001Iero o0pa3oBaHus, Tak
U Ha YpOBHE cpeaHero oOmiero o0Opa3oBaHUs, TPU OINPEACICHUU COJCPKATEIHHOU
XapaKTePUCTUKHU LieJiell M3y4eHUs IpeJMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAaYMMOCTU
TPaJMLIMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak oOnactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, IMPAKTUUYECKOW MESTEIbHOCTH YeJIOBEKa M Kak OJHOIO U3
KOMIIOHEHTOB MMpOBOW KylIbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOd K
OTPEJIENICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoryiacHO JJaHHOM TOYKE 3PEHHUs IJIaBHBIMM LENISMM HM3Y4€HHUs IpeameTra «XUMHUsS» Ha
6a30B80oM ypoBHe (10 —11 kmaccer) SBISIOTCA:

e (GopMHUPOBAHME CHCTEMbl XUMHUYECKUX 3HAHMA KaK BaKHEUINEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1laMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOpUEN UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHHUS BELECTB U
XMMHUYECKUX PeaKuil, HeOOXOIUMBIX Ul IPUOOPETEeHUs] YMEHUI OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUI, UMEIOIINX MECTO B MPUPOJIE, B IPAKTHUECKON U
MMOBCETHEBHOM KM3HU,

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HaONIOJEHUEM U
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuMm, coneprkaTtenbHas XapakTepUCTUKA LeNel U 3a/1a4 U3yuyeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTeHHE MPAKTUYeCKOW KOMIIOHEHTE CoJep:KaHus oOydyeHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYCHHsI 3HAHUN U NPUMEHEHUS UX B pealbHOW KU3HU Ui PeUICHUS
MPAKTUYECKUX 3aau.

B cBa3um ¢ 3TMM mpu H3ydeHMHM HpeaMeTa «XHUMHUS» JOMHHHUPYIOIIEE 3HaueHue
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

- amanTanus OOyYaromIMXCs K YCIOBHSIM JWHAMUYHO DPAa3BUBAIOLIETOCS MHDA,
dbopMHUpOBaHHE WHTEIICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMoOOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

- (opmupoBanre y oOydaromuxcs KIIOUEBBIX HaBBIKOB (KIIOYEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE AJIS Pa3IMUYHbIX BUOB JIEATEILHOCTHU: peIIeHHs Mpooiem,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKa U MIPUPOJHYIO CPELY;

- pa3BUTHE TIO3HABATEJIbHBIX HMHTEPECOB, MHTEIUICKTYAIbHBIX W  TBOPYECKHUX
crocoOHOCTEeH 00y4aromuxcs: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpeTaTh HOBBIE 3HAHUS IO

XUMHUHU B COOTBCTCTBHM C JKH3HCHHBIMU HOTpe6HOCTHMI/I, HCIIOJIb30BaThb COBPECMCHHBIC
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MH(POPMAIIMOHHbIE TEXHOJIOTUM JUIsI TOMCKa M aHain3a y4eOHOM W Hay4HO-TOMYJISIPHOM
nH(OPMALIUY XUMHYECKOTO COJICPIKAHUS;

- (opMupoBaHHEe U pa3BUTHE Yy OOYUYAIOUIMXCS AaCCOLMATHBHOTO M JIOTUYECKOTO
MBIIUICHUS,,  HAOJIOJATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE  OCOOEHHO
HeO6XOZII/IMI)I, B 4YaCTHOCTH, IIPH IUITAHUPOBAHUHU U ITPOBCACHHUU XUMHUYCCKOTO SKCIICPUMCHTA,

- BOCIIUTaHUE y OOydaromuxcsi yOeKIEHHOCTH B I'yMaHUCTMUECKON HampaBiICHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06peTCHI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKNUMU ABJICHUAMMU.

B y4yebHOM mnane cpemHero o0miero oOpa3oBaHus MpeaMET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MeTHOfI oOnactu «ECTGCTBGHHO-Hay‘IHI;Ie MpEeaAMETBID.

OOmiee yrcno 4acoB, OTBENEHHBIX ISl U3YyUCHUsT XMMHHU, HA 0a30BOM YpOBHE CpPEIHETrO
obrrero obpasoBanus, cocraBiseT 136 yacos: B 10 kimacce — 68 wacoB (2 yaca B Hezmeno), B 11
Kkiaacce — 68 dacoB (2 yac B Hemenmo). 1 yac — deaepanbHblii KOMIOHEHT, | 4ac — KOMIIOHEHT
00pa3oBaTeNIbHOM OpraHu3aluy.



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannyeckoil XuMuu: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYEHUE B MOJIyUEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPATHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHmyeckux  BemiectB.  Homenkmarypa
OPraHWYECKUX COEAMHEHUW (cUCTeMaTHYecKas)) W TpPUBHAIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKcIepuMEHTAIbHBIE METObl M3YYEHHS BEIIECTB U UX MPEBPALICHUI: 03HaKOMJIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOIEHWEe M ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKHH psa. MeTraH u 3TaH — mpocTeumune
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHEe B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. DTUIEH U MPOTMIIEH — MPOCTEHIINE
MPE/ICTAaBUTENIN aAJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u mMetunOyraauen-1,3: cTpoeHue, BaKHEUITNE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHWS, TOMOJIOTHYECKHUU psA. ALETUIEH —
MPOCTEHIINI IPeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyICHHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (u3Mueckue M XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), TMOJYYEHHE W MpUMEHeHue. TOoiyolsl: cocTaB, CTpOECHHE,
¢buznyeckne U XMMHUYECKHE CBOMCTBA (peakiy TajJoreHUpOBaHUS U HUTPOBAHUS ), TIOJTYyYCHHUE U
npuMeHeHne. TokcuuHOCTh apeHoB. ['eHeTMueckass CBSI3b MEXKIAY  YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KjaccaMm.

[IpupoanHbie UICTOYHUKH YriaeBOAOPOa0B. [IpupoaHblil ra3 u nomnyrHble HEPTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

DKCHEepUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEUIECTB U UX MPEBPALICHUN: 03HAKOMIICHHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, kouekuuu «Hedpte» u «Yronb», MoaenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rnbie 3amaun.

Breruricnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKIIUH).
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Kucaopoaconep:xamme oprannyeckne coeiHHeHUs!

[IpenenpHble OJHOATOMHBIC CIUPTHL. METaHON M AITAHOJ: CTPOEHHE, (HU3MUECKHE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJIaMHu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBeKa.

MHOroaToMHBIE CHOUPTHL. ODTWICHTJIMKOJIb W TIUIEPUH: CTPOCHHE, (U3UYECKUE U
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaulepuHa U
STUJICHTJIUKOJIS.

@DeHoJI: CTPOSHHE MOJICKYIBI, (U3MUECKHE U XUMHUYECKHE CBOICTBAa. TOKCHYHOCTB
¢denouna. Ilpumenenue genona.

Anpnerunpl U KeToHbl. DopMalbIeruja, aneTanbIeTHA: CTPOCHUE, (U3NYECKUEe U
XAMUYECKHE CBOMCTBAa (pEaklUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTyYeHUE U TIPUMEHEHHE.

OmHOOCHOBHBIE TIpEeNbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAS U YKCYCHAsi KHCIIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIME IS Kilacca KUCIIOT, peaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIJla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble 3(UpPHI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX A(HUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KaaccuUKaIUs yriieBoa0B (MOHO-, M- U TIOJMcaxapubl). [ moko3a
— MPOCTEHIINI MOHOCaXapHJl: OCOOCHHOCTH CTPOEHHSI MOJIEKYIIbI, (PU3MUECKUEe U XUMUYECKUE
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Mmemu(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoaHbie noguMepbl. CTpoeHHe Kpaxmala U HEeUTI0I03bI.
Ouznyeckue U XMMHUYECKHE CBOMCTBA Kpaxmaia (THAPOJIN3, KAaYeCTBEHHAs PeaKkius ¢ HOJIOM).

DKClepUMEHTAIbHBIE METOJIbl U3yYEHUS BEIIEeCTB M UX IMpPEBpaIleHUN: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakiui OJHOATOMHBIX CHUPTOB (OKUCIeHHe 3TaHosa okcuaoM Mmeau(ll)), MHOTOaTOMHBIX
cnupToB (B3ammojelicTBue rauiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3agaun.

Borunicnenuss mo ypaBHEHHIO XMMHMYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30Tcozeprkale OpraHn4ecKue CoeAMHEHUS!.

AMUHOKUCIOTBI Kak aM(OTepHble OpraHUYeckue coeauHeHus. @Dunyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kax mpupoaHBIE BBICOKOMOJEKYISpPHBIE coenuHeHus. [lepBuuHas, BTOpHUYHAA U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHYECKHE CBOWCTBa OEJIKOB: TUAPOIM3, ICHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIIEpUMEHTAJIBHBIE METOJAbl M3Yy4EHHUsS! BELIECTB U UX IPEBpPALLEHUI: HaOIoAeHuE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOoB.

BricokomolieKkyJIsipHbIe COeIMHEeHHS

OcCHOBHbBIE MOHATUS XMMHUH BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN: MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEUHEHUH — MOJIMMEPHU3aLUs U MTOJUKOHICHCALIMSL.

DKCclepUMEHTAJIbHBIE METObl U3Y4EHUS! BEUIECTB U UX MPEBpAIICHUN: 03HAKOMIIEHHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MexXnpeaMeTHbIX CBA3€H NMpu U3ydeHUH opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE TOHSTHS: SBJIEHHE, HAaydyHbIH (akT, THMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccu(uKalus, TIEepUOJUYHOCTb, HAOIIOJCHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®usuka: MaTepus, DHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, JHEpPreTUYECKUi
YpOBEHb, BEILIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSTHUE BEIIeCTBA, (PU3NUYECKHE BEIMYUHBI U
€IMHULIBI X U3MEPEHHUSL.

buonorus: kmerka, opranusm, 6mocdepa, oOMEH BeleCTB B opraHusme, (OTOCHHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nuINEBbIE MPOLYKTH, OCHOBBI PAlMOHAIBHOTO IIUTaHWS, MOIOIIHE
CPEICTBa, JICKApCTBEHHBIE M KOCMETHMYECKHE IIpenaparbl, MaTepualbl U3 HCKYCCTBEHHBIX H
CUHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teoperuvyeckne 0OCHOBbI XMMHH

XUMHUYECKUN dJIeMeHT. AToM. Sapo aroma, H30TOIBL. DJEKTpOoHHas 000J0YKa.
DHepreTHYecKue YpOBHH, MOJIYyPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacmpesenieHus: JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH W llepuonnueckass cucremMa xuMudeckux siaemeHtoB [l .
MenpaeneeBa. CBs3b HEpUOIMYECKOrO 3akoHa M Ilepumoanueckold cHUCTEMBl XUMUYECKUX
anemeHToB JI. . MenzeneeBa ¢ COBpEMEHHON TEOpHUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 TpyInaMm U neprojaM. 3Hau€HHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHMHUYECKash CBS3b. BUIBI XUMHUYECKOW CBSI3M (KOBaJEHTHAs
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U @aHUOHBI.

BemiectBa MOJIEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOM PEIIETKHU.



[Tonsarue o aucnepcHbIx cuctemax. IcTUHHBIEC U KOJJIOUIHBIE pacTBOphl. MaccoBast 10151
BEIIECTBA B PaCTBOPE.

Knaccugpukanuss Heopranuyeckux coeavHeHuid. HoMeHKnatypa HEOpPraHHYeCKHUX
BemlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3THUYHBIM
Kj1accam.

Xumunueckas peakuus. Knaccudukanuss XMMUYECKUX peakUuil B HEOPraHUYECKOH U
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuy, €€ 3aBHCUMOCTh OT pa3in4HbIX (hakropoB. OOpaTumble peakuu.
Xumuueckoe paBHoBecue. DakTOpPbI, BIUSIOINIME HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHUS.
[Ipunnun Jle HlaTense.

DnektponuTudeckas auccormaiusi. CuwibHbIe U clladbie 3MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IIETIOYHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIepUMEHTATBHBIE METO/bl M3YYCHHS BEIIECTB W UX MPEBPAIICHHUN: JEMOHCTpPAIIM
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKUX peméToK, HAOMI0/IeHne W ONHCAaHWE JIEMOHCTPAIIMOHHBIX U
Ja0OpaTOPHBIX OMBITOB (Pa3JIOKEHUE TEPOKCHUIA BOJOPOJAa B MPHUCYTCTBUHM KaTalu3aTopa,
OTIpeNIeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUN
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUYEeCKOM paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérhpie 3amaun.

Pacu€tel Mo ypaBHEHUAM XHMMHUYECKHX pEAKLIHMN, B TOM 4YHCIEC TEPMOXUMHYECKHE
pacy€Thl, pacYEThI C UCIOJIH30BAHUEM MOHITHS «MACcCOBas J0JIsl BEIECTBAY.

Heopranunueckasi xumusi

Hemerannbl. Ilomoxkenue HemetauioB B Ilepuoandeckoi cucteMe XUMHUYECKHX
anemeHToB JI. M. MeHnneneeBa W OCOOCHHOCTH CTpOEHHUs aToMoB. (DU3MYECKHE CBOWCTBA
HEMETAJUIOB. AJUIOTPOTIHS HEMETA/UIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa U yrieposa).

XHWMHYECKHUE CBOMCTBA BAKHEHMIINX HEMETAUIOB (TAJIOTEHOB, cephl, a3ota, (ocdopa,
yIJIepo/ia ¥ KPEMHHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOACPKAMMX KUCIIOT, BOJOPOHBIX
COCTMHCHUH).

[IpumeHeHne BaXHEUIIIMX HEMETAIIIOB U UX COCAMHEHUN.

Mertamnel. [lTonoxxenue metamioB B [leproanueckoit cucteMe XUMUYECKUX 31eMeHTOB 1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000J104eK aTroMOB MetayioB. Oomiue
¢uzuveckue cBoiicTBa MeTaiioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYCCKUN Psjl HANPSHKECHUN
METaJIJI0B.

XUMHYECKHE CBOMCTBA BaAXHEHIIMX METAUIOB (HATPHWH, KaJMid, KaJbLUi, MarHui,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O61ue crocoObl MoMy4YeHust MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHHKE.

DOKCHepUMEHTalIbHbIE METOJAbl M3YYEHHMsI BEIIECTB M HUX MPEBpPAlICHUN: H3y4EHUE
KoJulekinu «MeTamipl M CIJiaBbl», 00pa3loOB HEMETANIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3aa4, HaONIOJIeHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JTaOOPAaTOPHBIX  OTMBITOB
(B3auMozeiicTBUE TUIPOKCHIA aTIOMUHHUS C PAaCTBOPAMHU KHUCIOT U IIeJ0Yel, KauyeCTBEHHBIC
peaklK Ha KaTUOHBI METAJIJIOB).

PacuérHbie 3amaun.



Pacuérel Macchl BemiecTBa MM 00bEMA Ta30B [0 W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIMM BEUIECTB, pacd€Thl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B 0OOECHEYEHHUH HKOJIOTHUECKOM, HSHEPreTUYeCKOM W  MHUIIEBOM
0€30MaCHOCTH, Pa3BUTHH MeIUIMHBI. [loHsATHE O HAay4HBIX METOJAaX IO3HAHWS BEIIECTB M
XUMHUUYECKUX PEAKIIUH.

[IpencraBnenns 00 OOmMUX HAYYHBIX MNPUHIMIIAX TPOMBIIUICHHOTO TOJXYyYCHHS
Ba)KHEHUILIMX BEILIECTB.

UYenoBek B MHUpE BEIIECTB M MaTEPUAIOB: BAXKHEHIINE CTPOUTEIBHBIE MaTEpHUaJIbI,
KOHCTPYKIIMOHHBIE MaTepHaslbl, KPacCKH, CTEKJIO, KEpaMHKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJlbl, OPraHU4EeCKHE U MUHEPATIbHBIE yI0OpEHMUSI.

XHUMHS U 370pOBbE 4YEJIOBEKA: MPABWJIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX IPENAPaATOB,
IpaBuia 6€30MacCHOTO UCIOIb30BaHUS MPENapaToB OBITOBOM XMUMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpU M3ydeHUH OoOlIe U HEOPraHWYECKON XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHMH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OOmiue ecTecTBEHHO-HAay4yHbIE TOHATUSA: HAay4yHbIM (hakT, rumoresa, 3aKOH, TEOPHs,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: maTepus, SHEPrus, macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, M30TOII,
PaAMo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI ypOBEHb, BEIIECTBO, TeNO, 00bEM, arperatoe
COCTOSIHUE BEIIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHmsMm, 3KocHcTeMa, Ouocdepa, MaKpo- M MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHepasbl, FOpHbIE TOPOIbI, [IOJIE3HBIE UCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonmorus:  XMMHMYECKass  IPOMBIIUIEHHOCTb,  METAJLUIyprusi,  IPOU3BOJACTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SICTBEHHOE IIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenapaTroB, IPOU3BOACTBO KOHCTPYKLIHOHHBIX MaTEpUANIOB, 3JEKTPOHHAS MPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHUH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOEHMSI OOy4arOUIUMUCS
MporpaMM CpeAHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcCTBUM C CHUCTEMHO-AEATEIBbHOCTHBIM IMOJIXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCUMCKON TpakTaHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

LI€JICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHHI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEU JESTENBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0pazoBaHUs;

HaJM4ue MPaBOCO3HAHUS SKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIMYHOCTHBIE pPE3YyIbTaThl OCBOEHHUS NpeAMeTa «XUMHS» JOCTUTAIOTCS B EJUHCTBE
yu4eOHOM M  BOCHMTATEIBbHOW JEATEJBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSMM M HJ€aJaMH POCCUICKOTro
IpaXXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMHM U HpPaBUIAMU IOBEJIEHMUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS IpeaMeTa «XUMHs» OTPakatroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JESTeNbHOCTH OOy4arolmMXcsl [0 peaau3aluu
IIPUHATBIX B O0LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IpaB U 00sA3aHHOCTEH, yBaXKEHUsI
K 3aKOHY U MPaBONOPAIKY;

NPEJICTAaBICHUS O COLMAIBHBIX HOPMax M IpaBUIaX MEXKIMYHOCTHBIX OTHOLIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPUECKON JIEATEIbHOCTH IPU CO3JIaHUM y4eOHBIX POEKTOB,
peleHnH y4eOHBIX U [T03HABATEIbHbIX 33/1ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHUBBI, HaMEpPEHMs, JIOTMKY M apryMEHTbI
JPYruX OpU aHAJU3€ Pa3IMYHBIX BUJOB y4eOHO eI TeIbHOCTH;

2) NaTpHOTHYECKOI0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOULIEHHS K HCTOPUYECKOMY M HAydYHOMY HACJIEIUI0 OTE€YECTBEHHOM
XUMUHY;

YBaXKEHHsI K IpOIlecCy TBOpPUYECTBA B OOJIACTM TEOPUU U MPAKTUUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca W TIO3HABATECIBHBIX MOTHBOB B IIOJIYYCHHH U TIOCIEAYIOIIEM aHAIn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHUBATh CHTYAllMH, CBS3aHHBIC C XHMHYCCKAMHU SIBJIICHUSAMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHUE W IOCTYIIKM CBOWX TOBAPHUINCH C IMO3HIINN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPhI 3I0POBbS:

TMOHMMAaHMs TEHHOCTEH 3J0poBOro W 0Oe30macHoro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOmoieHnst TIpaBuil 0e30mMacHOr0 OOpalleHusl ¢ BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MMOHVMAHWS TICHHOCTH TMPaBUJ WHIUBUIYATHPHOTO H KOJUIGKTHBHOTO 0€301acHOTO
TTOBEJICHUS B CUTYAIUAX, YTPOIKAIOIINX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TIOCJICICTBUNA W HENPHUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOJICHHS ATKOTOJIA,
HapKOTHUKOB, KYpeHHs);

5) Tpya0BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIBCKON JIEATSIILHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PELICHUHM MPaKTHYECKHX 3aJad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHIO MpodeccHil pa3iuyHOro poja, B TOM 4HCJe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOl e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHAYAJIbHON TpaeKTopuu oOpa3oBaHus,
Oyxayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) HK0JIOTHYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKH 11€71€cO00pa3HOro OTHOLIEHHS K IPUPO/JIE, KAaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHHUS TJI00aIBHOTO XapaKkTepa IKOJIOTHUYECKUX MPOOIEM, BIUSIHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOUMOCTH UCIOJIb30BaHUS JOCTHKCHUM XUMUH JIJIs1 pEeLICHHs BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTOIBE30BAHNUS;

AKTUBHOTO HEMpUATUS ACUCTBUN, MPUHOCSIINUX BpPEI OKPYXKAIOIIeH MpUPOIHON cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIC SKOJIOTMUYECKUE MOCIEACTBHS MpPEeIIpPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAIATh UX;

HaJIW4Yus Pa3BUTOTO JKOJOTHYECKOTO MBIIIJIEHUS], SKOJOTUYECKOW KYIbTYpBI, OIbITa
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOHN U COLIMATBHOU MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;
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MOHMMAaHUS CIEeHU(PHUKHA XUMHHM KaK HayKd, OCO3HaHHMS €€ poiiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHUM IPHUPOJHBIX 3aKOHOMEPHOCTEW M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XMMHHU AJIi COBPEMEHHOW LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHMM HOBOM 0a3bl MarepHallbHOM
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyJda U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAKIAOTO YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONW TPAaMOTHOCTH: TIIOHUMAaHMUs CYIIHOCTH METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
yYMEHHUS JieJaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYyYHBIX (DAKTOB M UMEIOIIMUXCS TAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HKCIIOJb30BaTh XWMUYECKHE 3HAHMS JUIS pPELIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM IeATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHUIO U CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCHHOCTSAM TpylJa B paslIMyHbeiX cdepax mpodeccnoHambHOM
JESITEIIHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MertanpeaMmeTHble pe3yibTaThl OCBOEHHUs y4eOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0uiero 00pa3oBaHus BKIIOYAIOT:

- 3HAYUMBbIC U1 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUAIOIIMXCS MEKIUCIUTIIINHAPHBIC
(MexXTpeIMeTHbIE) OOIIeHAyYHBIC TIOHATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOU KapTHUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIECC, CHUCTEMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHNE, HAOMIOACHNE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHUE);

- yHUBepcalbHble YydeOHbIe JIeHCTBUS  (TIO3HABaTeNbHbIE, KOMMYHHUKATHBHbBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

- CHOCOOHOCTH OOYyYalOIIMXCS HCIOJIb30BaThb OCBOEHHBIE MEXKAUCHUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COITMATbHOM MTPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU ICHCTBUSIMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO (D OPMYIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJIeMy, BCECTOpPOHHE e&
paccMaTpHuBarth;

ONpeneNsaTh LU JeATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUHU HUX JOCTHXKECHMS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;
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WCIOJIb30BAaTh MPH OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBINLICHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE OHITHS JUII 00BSICHEHUS OTICIBHBIX (DAKTOB U SBICHUM;

BBHIOMPATh OCHOBAHUS W KPHUTCPUHM I KIACCU(PUKAIMKA BEIIECTB U XUMHYECKHX
peaKuuii;

yCTaHABIIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y NU3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JETYKTUBHBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH ¥ MPOTUBOPEUHUS B paCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSTH B MPOLIECCE TIO3HAHUS, HCIIOIh3yeMbIC B XMMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEITH, IPeoOpa30BBIBATH MOJICTHHBIC TIPEICTABICHUS — XUMHUYSCKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKkass (opMylia, YpaBHCHHE XHMHUYECKOW pEakIuu — TMPUH pEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh HAa3BAaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCIEA0BaTENIbCKHE 1€ CTBHSI:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMympoBaTh IENIM W 3aJa4dl  HWCCIICJIOBAHWS, WCIIOJIb30BAaTh IIOCTABJICHHBIC U
CaMOCTOSITSIIBHO C(HOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHS M OCHOBBI
Tt GOPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYXKIICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSTEIIBHOTO IUIAHUPOBAHUS W TPOBEACHHS YUCHHYCCKHX
AKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOJIO/IaTh 3a XOJOM IPOIECCca, CAMOCTOSITEIIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (OopMyIHpOBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABISATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpEeTaTh OMBIT YYEHWUYECKOW HCCIEAOBATEIbCKONM M TMPOEKTHOW JEATEeIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOHCKY METOJOB PpEIICHUS
MPAKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HHGopManuu (Hay4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO PA3IUYHBIX BUIOB U (OpPM NPEACTaBICHHUS, KPUTUYECKH
OIICHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3amnpockl W MPUMEHATh Pa3IMYHbIE METOIbl MPU IMOUCKE U OTOOpE
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOPETATh OMBIT UCIOJIB30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATBHYIO0 (JOPMY IpPEACTaBICHUS UHPOPMALIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BAaTh HAYYHBIH S3BIK B KA4yeCTBE CpPEICTBA MpU paboTe € XUMHUYECKOM
uHpopmaluen: TPUMEHATh MEXNpeAMETHble ((hU3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CHUMBOJIMUYECKHE CPEJICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHHKATUBHBIMHM € CTBUSIMU:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCY)KIaeMOW TeMbI B XOJIe JHaoTa W/UIU JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeII0KEHHOM 3a/1a4H;
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BBICTYNIaTh C IPE3CHTALMEN pe3yJbTaTOB I103HABATEIbHON JESTEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAHUI ITyTEM COTJIACOBAHMSI MO3UIMIA B X0/1€ OOCYKJICHUSI 1 0OMEHAa MHEHHSIMHU.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYIIECTBJIATH CBOIO MIO3HABATENIbHYIO AEATEIbHOCTD,
omnpezenss €€ Lenu U 3a/la4d, KOHTPOJIUPOBATh U IO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIIAITh CAMOKOHTPOJb CBOEH JEATEJBHOCTH Ha OCHOBE CcaMOaHalu3a |
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHndeckas XUMHUsD OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHpa, pOJIM XMMHUU B TO3HAHWUU SIBICHUM HpHponbl, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHCTEMOM XMMHMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraromiue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTpPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTD,
AIIEKTPOOTPHUIATENIFHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasi), MOJib, MOJIApHAs Macca, MOJSPHbIE 00BEM, yYrIEpOAHBIM  CKEJeT,
(GyHKIMOHATbHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUA, JIeXkKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOrMYecKue CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4eHUH U 0€30MIaCHOM HCIOJIb30BAHUHU BAXKHEUIIUX OPraHUUYECKUX BEIIECTB B OBITY
Y IPAKTHUECKOH IeATeTbHOCTH YeJI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHbIC MPU3HAKU MTOHATHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TOHSITHS [IPH OMUCAHUH COCTaBa, CTPOCHUS U
MIpEeBpAIEHUI OPraHUYECKUX COCTMHEHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpMyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHMYECKHX BELIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh, ~ yYMEHUW  YCTaHABIMBATh  MPUHAUICKHOCTh  H3YYCHHBIX
OpraHMYECKHUX BEIIECTB MO HX COCTaBy M CTPOEHHUIO K OMNpeAenEHHOMY Kiaccy/Tpyrrme
COETMHEHU I (YyrneBoaoposl, KHCIIOPOJT u a30TcoiepKallne COEJIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHNS), 1aBaTh UM Ha3BaHUs MO0 CUCTEMATUYECKOW HOMEHKJIAType
(IUPAC), a Ttakxke TPUBOIUTH TPUBHAIbHBIC Ha3BaHHS OTMCIBHBIX OPraHUYECKUX BEIICCTB
(3TuNeH, TpONWIEH, AaleTW/IeH, JTUJICHIJINKONb, TIHIEpHH, (eHon, GdopMaIbaeru,
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alleTalbJern],, MypaBbUHasi KHUCJIOTA, YKCYCHas KHUCIJIOTA, OJEMHOBAs KHUCJIOTA, CTEAPUHOBAS
KHCIIOTA, TJII0K03a, PpyKTO3a, KpaxMal, HEeJIII03a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHS OIPEICNATh BHIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COCIMHEHUSX (OAMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IIOJIOKEHUS TEOPHH CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByriepoBa juist 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (HU3MUECKUE U
XMMHMUYECKHUE CBOWCTBA TUIIUYHBIX IPEACTABUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BELIECTB
(meraH, aTaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJ, STaHOJ, STUJICHIJIUKOJb, TUIEPUH, (EHOI, aleTalbIeTHI, MypaBbHHAs M YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIONIMX XHMHUYECKHX PEaKIUi ¢
HCI0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpPMHUPOBAHHOCTh YMEHHSI XapaKTepu30BaTb HCTOYHHUKH YTJIEBOJAOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIM Ta3, Yroip), CHOCOOBI HUX MEpPepadOTKU U MPAKTUYECKOE MpPUMEHEHHUE
MIPOJIyKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM TPOBOJUTH BBIUUCICHUS TIO0 XUMHYECKHUM YpaBHEHUSIM
(Maccbl, 00bE€Ma, KOJIMYECTBAa MCXOJHOIO BEUIECTBA WJIM MPOAYKTAa PEaKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEaKInn);

chOopMUPOBAHHOCTh yMEHHI BJQJeTh CHUCTEMOW 3HAaHWKW 00 OCHOBHBIX METOJaX
Hay49HOTO TO3HAHUS, UCTIOJb3yEeMbIX B XUMUH MPU U3YYCHUH BEIIECTB U XUMHUYCCKUX SBICHUI
(HaOnrofeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHI COOJIOATh TIPaBMIIa MOJb30BAHMS XUMUUYECKON MOCYI0N U
J1a00paTOPHBIM 00OPYIOBAHKMEM, A TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUH IUTAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCIEPUMEHT
(mpeBpalieHusi OpraHuYecKuX BEIEeCTB MPU HArpeBaHUU, MOJyYECHUE ATHIICHA U U3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
mpu oOpallleHuu ¢ BellecCTBaMU U J1a0OpaTOPHBIM OOOpPYAOBAHUEM, MPEACTABIATh PE3yAbTaThl
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid U
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XHUMHYECKYI0 HH(OPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBoi nHbopMmaruu, MHTepHET U APYyrux);

chOpMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiIa HKOJOTUYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY W TPYIOBOH [EATENbHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBbS U
OKpY’Karolleld MPUPOJHOIM cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHS HA >KHBBIE OPraHU3MBbI
ompenenéHHBIX OpPraHMYeCKUX BellecTB, MOHMMAas cMbica mokaszarens [I/JIK, mosicHsaTs Ha
pUMepax crmocoObl YMEHBIICHHs] U TIPEIOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YEJI0OBEKA;

JUIs OOY4YaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,

UL CHENbIX M CIAa0OBUIAIIMX OOyYaromUXcs: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.
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11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeOpraHudecKas XUMHSD)
OTPAXKAIOT:

cOPMHUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABJISIIOIICH ©CTECTBEHHO-
HAyYHON KAapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHWH SIBJICHUH NPHUPOIBI, B (HOPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYpPBhl JIMYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOIUMOU JUIs
pelICHrA MPAKTUUCCKUX 3aJad U OSKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUM, KOTOpas BKIKYAET: OCHOBOIIOJArarollne
MOHATHS (XMMHUYECKHUN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAsA, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKass  pEeIIETKAa, TUIIBI XMMHMYECKMX  PEAaKUHUH, pacTBOpP, AJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLUAILNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XMMHMUYECKOM  peaklMH, XHUMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpaHCHUA MACChbl BCIICCTB, 3aKOH COXPAHCHHA H IPCBpAlICHUA JSHCPIrUru IpHU XUMHUYCCKUX
peammﬂx), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKHUHN S3BIK XUMHUHU, MHPOBO33PCHUCCKUEC 3HAHUA,
Jexamurue B OCHOBC IMOHUMaHWA TPHYUHHOCTH W CHCTCMHOCTH XUMHUUYCCKUX HBJ'IGHI/If/i,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUHU M OE30TaCHOM HCITOJIH30BAHUN
BaXKHEHUIIINX HCOPraHN4cCKUX BCIICCTB B 6I)ITy )51 HpaKTI/I'-IeCKOI\/'I JCATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ BBIABIIATH XapaKTCPHBIC IIPU3HAKHU HOH?ITHfI, yCTaHaBJIMBAaTb
UX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOLIME MOHATHS MPHU OMHUCAHUU HEOPTaHUYECKHX
BEIIECTB U MX MPEBPALLICHUN;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBICHUS
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKHX peEakIil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHbIe Ha3BaHHUS OTACIbHBIX HEOPraHUYECKHX BEHIECTB (YrapHbIi Tas,
YIJEKUCIIBbIA Ta3, aMMHaK, raméHas W3BECTh, Heram€Has H3BEeCTb, MUThEBas COJa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH OMNpENeNsATh BaJCHTHOCTh U CTENEHb OKHCICHUS
XMMHUYECKUX DJEMEHTOB B COCAMHEHUSX pa3IMYHOIO COCTaBa, BHJlI XHMHUYECKOH CBS3U
(KoBasieHTHAasi, HOHHAS, METAJIMYECKasi, BOJOPOJHAsI) B COCIMHEHUSX, THUI KPUCTALIMYECKOMN
pEeETKY KOHKPETHOTO BELIECTBA (aTOMHAasi, MOJIEKY/sipHAasi, MOHHAsA, MEeTaJlInYecKas), XapakTep
Cpelbl B BOJHBIX PACTBOPAaX HEOPTraHUUECKUX COCTMHEHMUIA;

chOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBATh MPUHAAICKHOCTh HEOPraHMUECKUX BEIIeCTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIIe coelnHEeHUH (MPOCThie BEIIECTBA — METAILIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICA TNepuoanyeckoro 3akonHa JI. U.
MenzeneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUN  XapakTepuU3OBaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3yeMenToB /1. 1.
MenzeneeBa, HCIOJB3YS TMOHITHS «S-, P-, O-3J€KTPOHHBIC OPOHMTANNY, «IHEPreTUUYECCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMUYECKUX OJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Menpeneena;

chOpMUPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIleCTBAMU C IIOMOILIbIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
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c(OPMHUPOBAHHOCTh YMEHHS KIacCU(PUIMPOBATH XUMHUYECKHE PEAKIIUU TIO0 PA3TUIHBIM
npu3HakaM (YHCIy W COCTaBy pEAarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuwu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEaKIMH, YIaCTHIO KaTalu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTABISATh YPABHCHHSI PEAKIIUN PA3IMUHBIX TUIIOB, TIOJTHBIC
Y COKpAamIEHHBIC YPAaBHECHUS pEaklUii HOHHOTO OOMEHA, YUUTBIBAsl YCIOBHS, MPU KOTOPBIX ITH
peaKuu UAYT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIIMH, IMOATBEPKIAIONINE KAa4eCTBEHHBIN
COCTaB pA3IMYHBIX HEOPraHWYECKUX BEIISCTB, PACIIO3HABATH ONBITHBIM IYyTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMICCKUX BEIECTB;

c(hOPMHUPOBAHHOCTh YMECHHI PACKPBIBATH CYIIIHOCTh OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ITUX PEaKIINi;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYIECKOU PEAKIIUU OT
pa3auYHBIX (PAKTOPOB; XapaKTep CMENICHHS XUMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHM XapaKTePH30BaTh XHUMHYECKHE IPOIECCHI, JICKAIIUE B
OCHOBE ITPOMBIIIJICHHOTO TMOJIYdeHHUSI CEPHON KHUCJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH
MPEJICTaBICHAA 00 OOIMIMX HAyYHBIX MPHUHIMAIAX W 3KOJOTHYCCKHX MPOOIeMax XUMHUYECKOTO
MTPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUW IPOBOJIUTH BBIUYUCIICHUS C HWCIIOJB30BAHHEM ITOHSATHS
«MaccoBasi JIOJIA BEIIECTBA B PAcCTBOpPE», OOBEMHBIX OTHONICHUH Ta30B TPH XHUMHUYCCKUX
peaKImsIX, Macchl BEIIECTBA MM 00BEMA Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
uiu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHUSI MacChl BEUIECTB, IPEBPALEHUS U COXPAHEHHSI SHEPTUU;

c(hopMUPOBAHHOCTh YMEHHI COOJIOATH TIpaBMa MOJb30BAHKS XUMUUYECKOU TTOCYI0N U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUUYECKUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH U BBINOJHATH XUMHUYECKUN HKCIEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOrOo OOMEeHa, KaueCTBEHHbIE pEeaklUuu Ha
cynbdar-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIBHBIX
3amau nmo temaMm «Metamely u «Hemeramib») B COOTBETCTBHHM C TMpaBUIAMH TEXHHKHU
0€30MacHOCTH Mpyu 0OpallleHN! C BEIIeCTBAMU U JIa0OpaTOPHBIM 000PYAOBAHUEM, MIPEICTABIAThH
pe3ynbTaThl XUMUYECKOTO SKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUIH COOTBETCTBYIOIIHMX
peakiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH()OPMAIUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCOBOM KOMMYyHHKaluu, WHTepHET u
APYTHX);

chOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBWJIa HKOJOTUYECKH IIeIeCO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOH JEATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBBbS U
OKpY’Karollel MPUPOIHON cpebl, 0CO3HABaTh OMACHOCTh BO3ACUCTBUS HA JKHUBBIE OPraHU3MBbI
oTpeNeNEHHBIX BEUIECTB, MOHUMAas cMbIich mokazatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBILIEHHUS U TPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HA OPraHU3M YelIOBEKa;

JUI OOY4YaroIIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB M XUMUYECKUX SIBJICHHUIA,
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IJISL CIIENBIX M CHa0OBUIAMIMX OOYYalOMIMXCA: YMEHHE HCIIOJIB30BATh pPeEIbe(HO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
HaumeHnoBaHue pa3iesioB U TeM DJIeKTpoHHbIE (HH(PPOBBIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
I1 I .
peI[MCT OpFaHI/I‘IGCKOI/I XUMHUHU https://lesson,academy-
11 Teopus cTpoeHUsI OpraHUYECKUX 8
. content.myschool.edu.ru/04/10
coenuHeHuit A. M. byrieposa
Hroro mo pazueny 8
Paspgen 2. Yriesogopoabl
2.1 [IpenenbHbIE YTIEBOIOPOABl — ATKAHBI 3 https://lesson.academy-
' pelt 4 HOPOA content.myschool.edu.ru/04/10
HenpenenbHbie yriaeBoI0pOIbL: https://lesson.academy-
2.2 9 1
AJIKEHbI, AJIKAJIMEHBI, aJIKHHbI content.myschool.edu.ru/04/10
23 ADOMATHIECKHE VEIEEOLODO 3 https://lesson.academy-
. MaTUYECKHE YIIIEB bl
P 4 AOPOA content.myschool.edu.ru/04/10
24 [TpupoaHbIE HCTOUHUKI 5 1 https://lesson.academy-
' yIJIEBOAOPOIOB U HX IepepaboTKa content.myschool.edu.ru/04/10
Hroro mo pazgeny 20
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
https://lesson.academy-
3.1 C . D 7 1
THPTRL. TECHOT content.myschool.edu.ru/04/10
Aunpneruipl. KapOoHOBBIE KHCIIOTBI https://lesson.academy-
3.2 9 1
Cnoxxssie 2¢upsbl content.myschool.edu.ru/04/10
https://lesson.academy-
3.3 VraeBoanl 8 1 1 D Y

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Hroro no pazneny

24
Pasnen 4. A3oTcoaep:kamme opraHudeckne coeMHEeHUs1
https://lesson.academy-
4.1 Am LA .b 10
HHBL AMIHOKHCTOTHL. bEih content.myschool.edu.ru/04/10
Wroro mo pazueny 10
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS
https://lesson.academy-
51 I1 . K .B 6
FACTMACCRL. Raydyi. BOJIOKHa content.myschool.edu.ru/04/10
Wroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 68
TTPOIT'PAMME
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KJIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LI (POBbHIE)

Ne i/ Konrpoabnuble | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuoanueckuit
11 3akoH u [leproanyeckas cucrema 6 https://lesson.academy-
' XUMHYeCKuX 3ementoB J1. U. content.myschool.edu.ru/04/11
MenneneeBa
Crpoenwe BerectBa. MHOro0oOpasue https://lesson.academy-
1.2 11 1
BEILECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X 16 1 1
HMHHECKHE peakiii content.myschool.edu.ru/04/11
Hroro mo pazgeny 33
Pa3znen 2. Heoprannueckasi xumusi
https://lesson.academy-
2.1 M 15 1 1
CraIpt content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 H 13 1 1
eMeTaLIRT content.myschool.edu.ru/04/11
23 CBSI3b HEOPraHUYECKUX U OPTaHUIECKUX ) https://lesson.academy-
' BEILECTB content.myschool.edu.ru/04/11
Utoro mno pazneny 31
Pa3pen 3. Xumus u ;KU3HL
31 5 https://lesson.academy-
' 3 content.myschool.edu.ru/04/11
Wtoro mo pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 68 4 3
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