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1. HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE CpeHET0 00IIero oopa3zoBanus papaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (eaepalbHOM 00pa3oBaTENbHON MPOrpaMMBbl CPETHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom Konuenmuu mpenojgaBanus ydeOHOTO IMpeaMeTa
«Xumus» B 00pa3zoBaTeiabHbIX opranu3anusx Poccuiickoit deneparuu, peaau3yonux OCHOBHbBIE
oOpa3oBaTesbHbIE MPOrPaMMbI, U OCHOBHBIX TOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit @enepannn Ha nepuon 10 2025 roga» (Pacnopsbkenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TMOAXOJOB K pa3pabOTKe MpOTrpaMMbl 10 XHMHH, K OTPEACICHHUI0 OOIIei
CTpaTeru 0OydYeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABWJIM KOHIIETITYyaJbHBIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

PabGowass mporpamma Mo XMMHH Ha YPOBEHb CpPETHEro O0Omero oOpa3oBaHUS IS
oOyuarontuxcesa 10-11-x xmaccoB I'BOY «Cpennsis mkona Ne 1» pazpaboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMH:

- @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

- mpuka3za MwunoOpuayku ot 17.05.2012 Ne 413 «OO6 yrBepx)aeHuu GeaepaabHOTo
rOCyJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHAApTa CpeaHero obmero oOpa3oBaHus» (C
M3MEHEHUSMH, BHECEHHBIMH MprKa3oM MunmpocBemenus ot 12.08.2022 Ne 732);

- mpukaza Munnpocsemenust ot 18.05.2023 Ne 371 «O06 yrBepxkacHuu (eneparbHOMI
00pa3zoBaTeIbHON MTPOrPaMMBbI CPETHETO O0IIEro 00pa3oBaHUsM»;

- mpukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuun Ilopsnaka
OpraHM3allii W  OCYUIECTBJICHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTM 1O  OCHOBHBIM
o0mreo0pa3oBaTeabHbIM MIPOrpaMMaM — 00pa30BaTeNbHBIM MpOoTrpaMMaM HayalbHOTO OOIIero,
OCHOBHOTO OOIIIETO ¥ CPEeIHEro 001Iero oopa3oBaHus;

- Konuenuuu npenoaaBanus yueOHOTO MpeAMeTa « XUMUS»;

- KoHuenuuu sKo0ruyeckoro 00pa3oBaHus B CUCTEME 00111ero o0pa3oBaHus;

- CII 2.4.3648-20 «CaHHMTapHO-3IUAEMHOJOTHYECKUE TpeOOBaHMS K OpraHU3aIMIM
BOCIIUTAHUS M OOYYEeHHs, OTAbIXa M O3JOPOBJICHUS JETe U MOJOIECKH», YTBEPHKIACHHBIX
[IOCTAHOBJIEHUEM TJIABHOT'O caHUTapHOro Bpaya oT 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBI M TPEOOBaHHUS K OOECIICUCHUIO
0e30macHOCTH U (WiK) 6€3BPEeIHOCTH IS YeJoBeKa (DaKTOPOB CPeibl OOUTAHUS, YTBEPKICHHBIX
MMOCTAHOBJIEHUEM TJIABHOT'O CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

- (henepanbHOI paboyelt MPorpaMMel 1o y4eOHOMY MpeaMeTy « XUMHsDH» 0a30BOTO YPOBHSL.

XuMuyeckoe 00pazoBaHUE, IOJIydaeMO€ BBITYCKHHUKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3alliM, SBISETCA HEOTbeMJIEMOM YacThlo uX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM ATAllOM pPEalTMU3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIHOYEBBIX
LIEHHOCTE!, MPUCYLINX LETOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJIbI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YeTOBEKa, a
TaKXe 3KOJOIMYecKd OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0pPOBBIO U MPHUPOTHON cpene.
Peanusyercs xumuueckoe o0Opa3oBaHuME OOy4arolIMXcs Ha YpPOBHE CpEIHEro oOIero
00pa3oBaHus CpelCTBAMH YU€OHOTO MpeaMeTa «XUMHUs», COJEepKaHNue U MOCTPOEHUE KOTOPOTO
oTpeJieNieHbl B MpOrpaMMe MO XUMHH ¢ y4€TOM crneuu(uKky HayKu XUMUHU, €€ 3HaueHUs B
MO3HAHUU TIPUPOJBI U B MaTepUalbHOW JKU3HM OOIIECTBA, a TaKXkKe C y4ETOM OOMIMX Lelel u
NPUHLMUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeaHero oOIiero
oOpa3oBanus B Poccuiickoit @enepanuu.



XUMHS KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAayK UIpaeT 0coO0yr0 POJb B COBPEMEHHOM
UBWIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOU KylnbTypbl. OHa BHOCHUT CBOM BKIaja B
(opMupoBaHHE PAIOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHHUE IEIOCTHOTO MPEICTaBICHUS
00 OKpyXarolieM MUpe KaK 0 €AUHCTBE PUPOJIBI U YEJIOBEKa, KOTOpoe (POPMUPYETCS B XUMUU Ha
OCHOBE IIOHMMAaHUsS BEIIECTBEHHOIO COCTaBa OKPYXKAIOLIET0 MHpPA, OCO3HAHUS B3aUMOCBS3U
MEXYy CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUS.

TecHo B3auMMOJEMCTBYS C JpYIMMH €CTECTBEHHBIMM HAayKaMHu, XUMHUS cCTaja
HEOTHEMJIEMOH YacCThI0 MHPOBOH KYIbTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIHEIIHOTO TpyAa M
AKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHUs KaKk HayKa CO3MJaTellbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTH HAaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BHTHUS
YEJIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIIEBOH, IKOJIOTHUECKOM 0€301MaCHOCTH U OXPaHbI
310pPOBBS.

B cootBerctBUM ¢ 0O0mMMMHU HENSMU U NPUHIUIAMH CPEAHEro oOIIero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb H3YYEHHUSI) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILEKYJIbTYPHYIO NMOJTOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIIOUYEHHUS B KU3Hb COLMYMA,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocrapnsiromiMu  ipeaMeTa «XUMUS» SABISAIOTCA 0a30Bble Kypchl — «OpraHuudeckas
xuMus» U «O011as 1 HeopraHudyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HaHMUN U3 001el XUMHH) U OpraHnyeckoi xumun. @opMupoBaHue JAHHON CUCTEMBbI 3HAHUM IpU
M3YYEHUU TpeaMeTa 00ecredrBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTOOOpPAa3Hs BEILECTB
Ha OCHOBE OOIIMX MOHATUMN, 3aKOHOB M TEOPUN XUMUHU.

CrpykTypa conepxkanusi KypcoB — «Opranuueckast Xumusi» 1 «OO011as 1 HeopraHuuecKkas
XUMUs» ¢(HOPMUPOBaHA B MPOrpaMMe M0 XUMHHM Ha OCHOBE CUCTEMHOIO IMOJAX0JA K U3Y4YEHUIO
y4eOHOro MaTepuaia ¥ OOyCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHHMNA Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BEIECTBa
paccMaTpuBalOTCA HAa YPOBHE KIACCMYECKON TEOPUH CTPOCHMS OPraHUYECKHX COCIMHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMUYECKUX M JJIEKTPOHHBIX IPEICTABICHHNA O CTPOCHUM BEILECTB.
CBeneHus 00 u3ydaeMbIX B Kypce BELIECTBaxX JAIOTCSH B PA3BUTUU — OT YIVIEBOAOPOAOB [0
CJIO’KHBIX OHMOJIOTMYECKM aKTUBHBIX COEIUMHEHMHM. B Kypce opraHmdeckoil XMMHHU MOJIy4arOT
pa3BuTHEe C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs IE€pPBOHAYAJIbHBIE
IIPEJCTABICHHUS O XUMUYECKOH CBSI3H, KIaCCU(PUKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOHN PEaKLUu.

Ilox HOBBIM yriiOM 3peHHs B mpeamere «XuMus» 0a30BOr0 YpOBHS pacCcMaTpUBAETCs
U3yYEHHBIH Ha YpPOBHE OCHOBHOIO o0OIIero o0pa3oBaHMs TEOPETHUECKUH Martepuan u
(aKTOJIOrMUECKUE CBEJICHUS O BEIeCTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mmas 1 HeopraHuyeckas XMMHUsA» O0OydJaroIUMCs MPEeIOCTaBISIETC BO3MOKHOCTh OCO3HATh
3Ha4eHHE IEePUOJUYECKOro 3aKOHAa C OOLIETEOPEeTHUECKUX U METO/0JIOTMYECKUX IO3UIU,
riyoke MOHATh HCTOPUYECKOe H3MEHeHHMe (YHKIMH 3TOro 3akoHa — OT oOoOmaromei 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHUN O BaKHEHIIMX BELECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE O XMMHUYECKHUX PEAKLMSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHserca B Kypcax 10 m 11 KkimaccoB d2neMEHTaMM — COJEp)KaHUs, HMEIOLIUMU
KyJIbTYpPOJIOTHYECKUH W TNPHUKIAJHON XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHMMAaHMIO
B3aUMOCBSI3M XMMHMM C JPYrMMH HayKaMM, PacKpbIBalOT €€ pojb B IIO3HABaTEIbHOM U
MPAKTUYECKON JEATEIIbHOCTU 4YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHMIO YBAXKEHHSI K IPOLECCY
TBOpPYECTBA B OOJIACTH TEOPUH M MPAKTUUYECKUX MPUIIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJieMaX, CB3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHATh €€ JUIs MONOJHEHUs 3HAHUM, pelIeHus
MHTEJJIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIEJOBATENbCKUX 337ad. B 1enomM coxepkanue
yueOHoTro npeamera « XUMHsS» JaHHOTO YPOBHS M3Y4YEHHUS OPUEHTHPOBAHO Ha (hOpMHUpOBaHHE Y
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o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMAaHUS (PUIOCOPCKUX MICH, TAKUX KaK:
MaTepHaAIbHOE €IWHCTBO HEOPraHMYECKOTO U OPraHUYeCcKOro MHupa, 00yCIOBICHHOCTb CBOMCTB
BEIIECTB UX COCTABOM M CTPOCHHEM, IIO3HABAEMOCTh MPUPOIHBIX SIBICHUH IyTEM HKCIIEPUMEHTA
U peleHus] NPOTUBOPEUYHA MEXTYy HOBBIMH (aKTaMH M TEOPETUYECKUMH MPEANOCHIIKAMHU,
OCO3HAHHME POJM XMMHUH B PEIICHUH KOJOTMUYECKHX MpoOsieM, a Takke MmpodiieM cOepekeHust
SHEPTETUIECKUX PECYPCOB, CHIPBS, CO3AaHUS HOBBIX TEXHOJIOTUN 1 MAaTEPUAJIOB.

B mmame pemeHust 3aja4 BOCIHMTAHHS, PA3BUTUS M COLMAIM3ALMU OOYYAIOIIMXCS
NPUHATBIE TPOTPAMMOM O XHMHUHU TOAXOIBI K OIpPEICNICHHIO COACPKaHUS W TOCTPOCHHUS
npeaMeTa MpeaycCMaTpuBaoT (OPMHUPOBAHUE YHHBEPCAIBHBIX YUYEOHBIX JEHCTBHIA, MMEIOIIUX
0a30Bo€ 3HAUEHHE JUTS PA3IMYHBIX BUJOB JIEATEILHOCTH: PEHICHUS Ipo0IeM, MONCKa, aHAIN3a U
o0pabotkn wuH(pOpMANMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa TNPAKTHYECKOW U
WCCIIEI0OBATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUH XHMHHU.

B npakTuke npenogaBaHus XMMUH Kak Ha yPOBHE OCHOBHOTO 00MIeT0 00pa3oBaHMsl, TaK U
Ha YpOBHE CpeqHero o0mero o0pa3oBaHusl, IPU OTIPEICTICHUN COACPIKATEIEHON XapaKTePUCTUKI
Helell M3ydeHWs TpeaMeTa HaIpaBICHHWEM IEPBOCTENICHHOW 3HAYMMOCTH TPAaIUIIOHHO
npu3Haércss (HOPMUPOBAHME OCHOB XHMHUYECKOW HAayKHM Kak oOOJIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, IPAKTUIECKOH AEATEIHHOCTH YeJIOBEKa M KaK OJTHOTO 3 KOMIIOHEHTOB MHUPOBOM
KyabTypbl. C METOJAMYECKOW TOYKHM 3PEHHUSI TAaKOW MOAXOJ K OMNPENETCHUIO LENe H3y4deHUS
MpeaMeTa SBISIETCS] BIIOJTHE OTPaBJIaHHBIM.

CornacHO MaHHOW TOYKE 3pEHUS TJIABHBIMHU IEISIMU M3YYCHHUS TpeaMeTa «XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

. (dhopmMupoBaHNE CUCTEMBl XMMHUYECKHX 3HAHWW KaK BAXKHEHINEH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KApTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIFOUEBbIC TTOHSTHS,
(GyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKa HAYKH, YCBOCHHE U IOHHMMaHUE
CYIIHOCTH JIOCTYITHBIX 0000IEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHHE ¢ UCTOpUei
UX PA3BUTHS U CTAHOBJICHMUS,

J (dopMupoBaHME M pa3BUTHE MPEACTABICHUI O HAy4YHBIX METOJAX ITO3HAHMS
BEIIECTB M XUMUYECKUX PEAKLUI, HEOOXOAUMBIX Ul IPUOOPETEHHs] yMEHUI OpUEHTUPOBATHCS B
MHUpPE BELIECTB M XUMHYECKUX SBJICHHH, MMEIOIIMX MECTO B IpPHPOJIE, B IMPAKTUYECKOH M
[IOBCETHEBHOM JKU3HU;

. pa3BUTHE YMEHHUH M CIIOCOOOB IEATENbHOCTH, CBS3aHHBIX C HAONIOJICHHEM H
OOBSICHEHHEM XMMHUYECKOI0 3KCIIEPUMEHTa, COOJII0AEHUEM IpaBuil 0€30IacHOro OOpalleHus ¢
BEIIECTBAMMU.

Hapsny ¢ atum, coznepkaTenbHasi XapakTepUCTUKa LeJIel U 3a7ay U3ydeHUs MpeaMeTa B
IIporpamMme o XMMHUM YyTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucreMe cpeaHero ooduero oopazoBanus. CeroHs B IpenojaBaHUM XMMHUU B OOJIbIIEH CTEIEHU
OTHaéTCsl MPENOYTeHNE IPAKTUYECKOM KOMIIOHEHTE COIepKaHusl 00yUeHUs, OpPUCHTUPOBAHHOM
Ha TOJrOTOBKY BBIITYCKHUKA 0O0I1€00pa3oBaTeilbHON OpraHu3aluy, BIAJCHOIIEro He HabopoM
3HaHUH, a (QYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSIMH AKTUBHOI'O
[I0JTy4EeHHUsl 3HAaHUH U IPUMEHEHHUs UX B PeaJIbHOM )KM3HM IS PELICHUS IPAaKTUYECKUX 3a/au.

B cBia3u ¢ 3TUM npu M3ydeHMM IpeaMeTa «XUMHS» JIOMUHHUpYIOLIee 3HaueHUe
MpUOOPETAIOT TaKKe LEeNU U 3a/1a4H, KaK:

ajanTanus OOyyaromMXcs K  YCJIOBUSM JMHAMHUYHO  pa3BUBAIOLIETOCS  MUDA,
¢dbopMHUpOBaHME MHTEIJIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K €aMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEJIBHOMY HPUHATHIO TPaMOTHBIX PpEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOyyaromMXcs KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIHH),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIs1 Pa3IMYHbIX BHIOB JESATEIBHOCTH: PEUIeHUs Ipoliem,
MOMCKA, aHaInW3a M 00paboTKM WHPOpPMALKU, HEOOXOTUMBIX JUIsI HPUOOPETEHHs OIbITa
NEeATeNbHOCTH, KOTOpasi 3aHMMAaeT BA)KHOE MECTO B TMO3HAHUM XMMHUH, a TAKXKe Ui OLEHKH C
MO3UIIMHA HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKHX MPOIIECCOB
Ha OpraHu3M YeJIoBeKa U MPUPOIHYIO Cpeny;
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PAa3BUTHUC TTO3HABATCIIbHBIX UHTCPECCOB, HHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CHOCO6HOCT€I>1
oOyJaromuxcs: CHOCOOHOCTH CaMOCTOSITETIbHO IPHOOpPETaTh HOBbIE 3HAHHUS IO XHMHU B
COOTBCTCTBUU C )KN3HCHHBIMU HOTpe6HOCTHMI/I, HCII0JIb30BaTh COBPECMCHHBIC I/IH(I)OpMaI_II/IOHHBIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIM3a y4eOHOW M HayYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpIKAHUS;

(dbopMupoBaHHE U pa3BUTHE y 00YUAIOIINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBIIIIJICHUS,
HaOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMECHTA,

BOCIIUTaHHE y OOydYaromuxcsi yOeKIEHHOCTH B T'YMaHHCTUYECKON HaIpaBJIEHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEHICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
[IPUPOAOIIOJIE30BAHNS, IIONOIHEHHUS DHEPreTUYECKUX PECYpPCOB U COXPAHEHUSA IPUPOIHOIO
paBHOBECHSI, 0CO3HAHHS HEOOXOAMMOCTH OEPEKHOTO OTHOIIIEHUS K IIPHPOJIE U CBOEMY 3/I0POBBIO,
a TaKXeE HpI/IO6pCTeHI/I$I ONbITa MCIIOJIB30BaHUS MMOJTYYCHHBIX 3HAaHUU AJId IPUHATUA TPAMOTHBIX
pCHIeHI/II\/'I B CUTyalluAaX, CBA3aHHBIX C XUMHWYCCKUMHU SABJICHUSAMM.

B y4yebHOM mane cpemHero o0miero oOpa3zoBaHus MpeaMeT «XUMHs» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTh «EcTecTBeHHO-HayUHbIE TPEAMETHD.

OOmiee yrcno 4acoB, OTBEAEHHBIX IS U3YYCHUS XMMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero oopazoBanusi, coctaisieT 68 yacos: B 10 kmacce — 34 vaca (1 gac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezemIO).

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOIIUMUCS
porpaMM CpeaHero oOriero odpazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IIPEIMETHBIM).
Haydno-MeToamveckoil OCHOBOW Jyisi pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MIPOrpaMM CpesiHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AESITeIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBUM C CHUCTEMHO-AESTEILHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS MMpeAMETa « XMMUS» Ha YPOBHE CPETHET0 00111ero 00pa30BaHus BbIACICHBI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HaHHE OOYYaIOIIMMUCS POCCUMCKON TI'pa)JIaHCKOW HJACHTUYHOCTU — FOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULIN 6a30BOM HAYKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOYYarOIIMUXCsl PYKOBOJCTBOBATHCS B CBOCH JESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMHU, TMPUCYIIUMHU IEIOCTHONH CHUCTEME XHUMHYECKOIO
o0paszoBaHUs;

HaJIW4Me TPAaBOCO3HAHUS DKOJOTUYECKOW KYNBTYpbl M CIOCOOHOCTH CTaBUTh IENH U
CTPOUTH KU3HEHHBIE MJIaHBL.

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHHS TMpeaMeTa «XHUMHS» JOCTUTAIOTCS B EIWHCTBE
yu4eOHOM M  BOCIUTATENBHON JEATENHHOCTH B COOTBETCTBUM C T'YMaHUCTHUYECKHUMHU,
COLIMOKYIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U UJeallaMd POCCHUHCKOTO
IpaXIaHCKOTO OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMH M TpaBUIAMH TOBEACHUS,
CIOCOOCTBYIOIIUMH TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHUS M HPAaBCTBEHHOTO CTAHOBICHUS
JTUYHOCTH O0YJarOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « XUMUS» OTpakaroT chopMUPOBAHHOCTH
OTIbITa IO3HABATENILHOM U MPAKTHYECKOHN ESTEILHOCTH 00YJaIOINXCS MO Peau3alluy MPUHATHIX
B 00II[ECTBE IICHHOCTEH, B TOM YUCJIE B YaCTHU:



1) rpa’aaHCcKOro BOCIMTAHMS

OCO3HAHUS 0OYUAIOITUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY H MPABOTIOPSIKY;

MIPEJICTABJICHHUSI O COIMAIBHBIX HOPMAax W MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUU B
KOJLJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JISATEIILHOCTH MPHU CO3/IaHUHU YICOHBIX TPOCKTOB,
pelIeHnH y4eOHBIX U MMO3HABATEIBHBIX 33149, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATH MOTHBBI, HAMEPEHHUS, JIOTHKY M apTYMEHTBI APYTUX
P aHATTN3€ PA3JINYHBIX BUJIOB YICOHOH JEATEIHLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY W HAy4YHOMY HACICAUIO OTCYCCTBECHHOM
XUMHU,

YBOXCHHSI K TIPOIIECCY TBOpPYECTBA B OOJACTH TEOPHUH W MPAKTHYECKOTO MPUMECHCHUS
XMMHH, OCO3HAHHS TOTO, YTO JIOCTVDKCHUS HAyKH €CTh pPe3yJbTaT JTUTSIBHBIX HAOIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IIOCTOSITHHOTO TPYy/1a YIEHBIX U MPAKTUKOB;

WHTEpeca W TI03HABATCIIFHBIX MOTHBOB B TIOJYYEHUH U TOCJICAYIOIIEM aHaIHN3e
WH(OPMAIIAN O MEePEIOBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBE/ICHHS,

CIIOCOOHOCTH OIICHUBATh CHTYallUH, CBS3aHHBIC C XWMHYSCKUMHU SIBICHHSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICh HAa MOPATHHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TIOBEJICHWE W IOCTYIIKM CBOWX TOBAPHINCH C IMO3HMINN
HPaBCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHUE TTOCIEICTBUN STHUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHMMAaHMs IIEHHOCTEH 3J0poBoro W Oe3omacHoro oOpa3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 3/I0POBBIO;

coOoIeHnsT TpaBuil 0€30TacHOTO OOpalleHusT ¢ BEIIECTBAMH B OBITY, TTOBCEIHEBHOM
YKU3HHU U B TPYIOBOU JIEATEIHLHOCTH,

MMOHUMAaHMs IIEHHOCTH TIPaBWJI HMHAUBUAYAJIBHOTO M KOJJIEKTUBHOTO 0€30MacHOro
TOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3/I0POBBIO M KU3HU JIFOJICH;

OCO3HAHUS TIOCIEJACTBUNA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJCHUS ATKOTOJI,
HapKOTUKOB, KypeHHUSI);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETCHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKON ACSTEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha AaKTHUBHOE ydYacTHe B PEUICHUHM MPAKTUYECKUX 3a7ady COLMAIbHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHIO MpodeccHil pa3iuyHOro poja, B TOM 4HCJe Ha
OCHOBE MIPUMEHECHHS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOH IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBHUAYAJIbHONW TPAEKTOpUH OOpa30BaHMS,
Oyayuieit mpodeccuu U peaau3anui COOCTBEHHBIX KM3HEHHBIX MIIAHOB C YYETOM JMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBA;

6) 3K0J10rM4YeCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKH 11e71ecO000pa3HOro OTHOLIEHUS K IPUPO/JIE, KAK MCTOYHHUKY CYILIECTBOBAHUS
JKM3HH Ha 3emiie;

MMOHUMAaHMUS TTI00ATBHOTO XapaKkTepa YKOJIOTHUECKUX MPoOsieM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATBHOU CPEIBI;

OCO3HaHHUS HE0OXOUMOCTH MCIOJIb30BaHUS JOCTHKCHUM XUMUH JIJIsl pELISHHs BOTIPOCOB
paIMOHAIBLHOTO MIPUPOAOTIONB30BAHUS;



AKTUBHOT'O HEINPUITUS JEUCTBUM, NMPUHOCAIIUX BpPEI OKPYKAIOLIEH NPUPOJHON cpene,
YMEHHUsI MPOTHO3UPOBATHh HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4usl Pa3BUTOrO 3KOJOTMYECKOIO MBIIIJIEHUS, 3KOJIOIMYECKOM KyJIbTYphl, OIIbITA
JESTEIbHOCTH  DKOJIOTUYECKOW  HalpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HUMHU B
[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MIPAKTHKE, CHOCOOHOCTH Y YMEHHSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) 1EHHOCTH HAYYHOI'0 IO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPAKTUKU;

MOHUMAaHMs CHeUU(PUKH XUMUU KaK HayKd, OCO3HaHUsA €€ pojau B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIJIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaoIeM
MHpE KaKk O €JUHCTBE MPHUPOAbI M YeJIOBEKa, B MO3HAHUM TNPUPOIHBIX 3aKOHOMEPHOCTEH u
pelIeHny TpodiieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OIM 3HAUMMOCTH XMMHH JUI COBPEMEHHOM LMBWIM3aLUU: B €€
I'YMaHUCTUYECKOW HAIPaBJIEHHOCTH M BaKHOW POJM B CO3/JaHWM HOBOM 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH II100aJIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPreTHYecKOM, MUIIeBOW M JKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
o0ecreyeHny yCIOBUM YCHEIIHOTO TPyAa U SKOJIOTHMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0111ecTBa;

€CTECTBEHHO-HAyYHOH TpPAaMOTHOCTH: TIOHUMAaHHsI CYIIHOCTH METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IMOJIyYaeMble 3HAHUS IS
aHaJin3a U OOBACHEHHUS SIBJICHUM OKPYXKAIOUIETO MHUpa M MPOUCXOISIIHUX B HEM H3MEHEHUH,
yYMEHHS ieTaTh 000CHOBAHHBIE 3aKIIOUEHUS HA OCHOBE HAayYHBIX (DaKTOB U UMEIOIIUXCS JaHHBIX
C LEJBIO MTOJIYYEHHUSI I0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO UCII0JIb30BATh XUMUYECKHIE 3HAHUS JJISl pelIeHUs] IPoOieM
B p€aJbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AESITEIBHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO M CaMOOOpa30BaHHUIO, K
AKTUBHOMY [IOJyYEHHUIO HOBBIX 3HAaHMA MO XUMHHM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B pasiUuHbIX cdepax npodeccHoHaIbHON
NEeSATENbHOCTH.

METAINIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeameTHble pe3yibTaThl OCBOEHHUS yueOHOro mnpeaMera «XHMHsS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HaYMMble 151 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCA MEXAUCIUILIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHaAYYHbIE TIOHATHUS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crnenu@uKy METOJI0B O3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SBJCHUE, MPOLECC, CUCTeMA, HAay4HbIH (aKT, MPUHLUI, TUINOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHUEe, HAOII0IeHIEe, N3MEpEHHE, IKCIIEPUMEHT U JIpyTue);

yHUBEpcaJbHble  ydeOHbIe  AeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHUKAaTHUBHBIE,
peryiasTuBHbIE), obOecreunBarone (GopMupoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIBHOM KOMITETEHIIMH 00yJaromuxcs;

CMOCOOHOCTh ~ OOy4aroIMXCS  HUCMOJb30BATh  OCBOEHHBIE  MEXIMCLUIUIMHApPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHHMs W YHUBEpCalbHble y4deOHble ICUCTBUS B IO03HABATEIbHOM U
COLIMATIBHON IIPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYASATUBHBIMU JICHCTBUAMHU.

OgJiaieHNe YHUBEPCAIbHBIMYU Y4eOHbIMU NO3HABATEIbHBIMH el CTBUSIMU:
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1) 6a30Bble JJOTHYeCKHUE e CTBHS:

CaMOCTOSITENIBHO (DOPMYIIMPOBATh W AKTYaJIM3MPOBATH MPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEICNIATh IIeNIN JIEATEIBHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH UX JOCTHKCHUS,
COOTHOCHTH PE3YyIbTATHI ACATEIHLHOCTHU C MOCTABICHHBIMU IICIISIMU;

WCII0JIb30BAaTh MPH OCBOCHHWM 3HAHWH MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapaKTepHbIC TIPU3HAKK TMOHSATHH W YCTaHABIMBATH WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIINE TOHSITHS ISt 00OBSICHEHUS OTICIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPUH JIJISI KIIaCCH(DHUKAIIUU BEIIECTB M XUMUYCCKIX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEK/y U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W IPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHHUSX, (OPMYIUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

MPUMEHSTH B MPOIIECCEe MMO3HAHUS, MCTIOIb3yeMbIe B XUMHUU CHMBOJIHMYECKHE (3HAKOBHIC)
MOJIEITH, IPeoOpa30BBIBATE MOJICTHHBIC TIPEICTABICHHAS — XUMHUSCKUN 3HAK (CHMBOJI) dJIEMEHTA,
XUMHYeCKass (opMyJsia, YpaBHCHHE XHMHUYECKOW pEakIuu — TPUd pEIICHHH YIeOHBIX
MMO3HABATEIHHBIX M MPAKTUYCCKHX 33124, TPUMEHITH Ha3BaHHBIC MOJICIILHBIC TTPEICTABICHHUS TSI
BBISIBJICHHS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUECKUX PEAKITUH.

2) 6a30BbI€e HCCJIEA0BATENbCKHE eHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIIECTB U XUMHUYCCKUX PCAKITUI;

dbopMymupoBaTh IENIM W 3aJa4d  HWCCIICJIOBAHMS, WCIIOIH30BaTh TIOCTaBJICHHBIE W
CaMOCTOSITSIIBHO C(hOPMYJTMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHHS M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHUI;

BJIQZIETh HAaBBIKAMHM CaMOCTOSITEIBHOTO TIUJIAHUPOBAHUS U MPOBEACHUS YUCHHUECKHX
SKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpoIlecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATEIIbCKON M TPOEKTHOW JESITEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIBHOMY IOUCKY METOJOB pEIIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPOpMaIMK (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBOYHbIe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBATh UH(GOPMAIIUIO PA3IMUHBIX BUJIOB U (DOPM MpEACTaBICHUS, KPUTUUECKH OLIEHUBATh
€€ IOCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3aMpochl W MPUMEHSATh PAa3TMYHBbIE METOIbl MPU TMOUCKE U OTOOpe
uHdopMaluu, He0OXOAUMOM /7Sl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpPeAeAEHHOTO TUTIA;

MPHOOPETaTh OMBIT UCIOJIB30BAHUSA UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMATBHYIO (POPMY IPEACTaBICHUS HHPOPMAIIHH (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

WCIIOJIb30BaTh HAYYHBIH S3BIK B KayecTBe CpeACTBa MpH paboTe ¢ XUMHYECKOU
uHpopmanuen: TPUMEHSTh MEXMpeIMEeTHbIe ((U3MuecKkue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATTISITHOCTH.

OBiageHHne YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JAeliCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMbI B X0/ TUAIOTA W/WIN TUCKYCCUH,
BBICKa3bIBaTh HJIEH, (OPMYTUPOBATh CBOM MPEAJIOKEHHS OTHOCHTEIHHO BBINOJHEHUS
MpeI0KEHHOM 3a/1a4H;

BBICTYIIaTh C MpE3eHTAlMel pe3ylbTaTOB MO3HABATEIHHOU AEATEIHLHOCTH, MOJTY4YEHHBIX
CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMU TPU BBINIOJHEHUH XUMHUYECKOTO
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JKCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peanu3anu y4eOHOTO IMpoekTa W (HOPMYIHPOBATH BBIBOJBI IO PE3YJbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS MO3UIHMIA B X0/1€ O0CYK/ICHHS 1 0OMEHA MHEHUSIMH.

OgBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYLIECTBJIATH CBOIO IIO3HABATEIbHYIO AEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJAUMOCTH KOPPEKTHPOBATH
IpeiaraéMblii aaropuT™ ACUCTBUM MPHU BHIIIOJHEHUM YYEOHBIX M HCCIIEIOBATENIbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHHUS ¢ YUETOM TOJTYYEHHs] HOBBIX 3HAHHUNA O
BEILIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBIIAATh CAMOKOHTPOJb CBOEH JEATEIPHOCTH HAa OCHOBE CaMoOaHalu3a MU
CaMOOLICHKU.

HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0OCBOEHMSI Kypca «OpraHudeckas XUMUsD OTPaXaroT:

chOpMHUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJIBI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJABTYpPbl JUYHOCTH, €€ (PYHKIMOHAJIBHOM TI'paMOTHOCTH, HEOOXOIUMOW st
peleHus MPaKTUYECKUX 3a7a4 M SKOJOTHUECKH 000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO
Y MIPUPOJTHOM Cpefie;

BJIAJICHUE CHUCTEMOM XHUMHYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJArarollne
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JeKTpOHHAsi 000J104YKa aTomMa, MOJIEKYJla, BaIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSIPHbIE 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYINa, pajuKal, H30MEpUs, U30MEpbl, TOMOJOTHYECKUN psAll, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPOJ U a30TCOJEpKAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHHUs, JEKAlIUEe B OCHOBE NOHMUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUHU, (PAKTOJIOTUYECKHE CBEICHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOJIb30BaHUU BAXKHEUIIINX OPraHMYEeCKUX BEUIECTB B OBITY
Y MIPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHH BBISIBIISITh XapaKTepHbIEe IPU3HAKU MOHATUM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITUCAHUU COCTaBa, CTPOEHUS U
MpEeBpaIICHUH OPraHM4YeCKUX COEIUHEHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTABICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMN, COKpAIIEHHOI) (hOpMyNT OpraHMYECKUX BEIECTB
Y YpaBHEHUW XMMHUYECKUX PEaKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BEILECTB
JUISL WILTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHU YCTaHABINBAThH MPUHAIICKHOCTh M3yYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpyIme COeAUMHEHUN
(YrneBomopoipl, KUCIOPOA M a30TCOAEpXallhe COENWHEHHUS, BBICOKOMOJIEKYISPHbBIE
COeIMHEHUs), JaBaTh UM Ha3zBaHuA o cuctemarnudeckoil HomeHkinatype (IUPAC), a Ttaxxe
MPUBOJIUTh TPUBUAIBHBIE Ha3BaHHUS OTACIBHBIX OPraHUYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, JSTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (GopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTA, CTEApUHOBAs KHCIOTA, TIIOK03a, (PYyKTO3a,
KpaxmaJi, 11eJITI0J103a, TJIULHH);

chOpPMHUPOBAHHOCTh YMEHHSI ONPEIENATh BHUJBI XUMHUYECKOW CBS3U B OpPraHUYECKHX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMCHHSI MPUMEHSTH IOJIOKCHHUSI TEOPUU CTPOCHUS OPraHUYSCKUX
BemiectB A. M. ByrnepoBa misi 00bsSCHEHHS 3aBHCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpOCHHE, (uzndeckue Wu
XUMHUYECKUE CBOMCTBA TUITUYHBIX MPEACTABUTENICH Pa3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(meTtaH, aTaH, ATWIEH, NPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHl1, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JIo3a, aMHHOYKCYCHas KHCIIOTa), WJUIFOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKJy HUMU YPAaBHEHUSIMU COOTBETCTBYIONIMX XHMHUYECKHX PEaKIUH C
HCII0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO CHIPHS
(HegTb, TPUPOMHBIM Ta3, yroiyib), CHOCOOBI MX MEPEepadOTKHM U MPAKTUYECKOE NMPUMEHEHUE
MIPOJIyKTOB MepepadOTKH;

chOpMUPOBAHHOCTh YMEHHUM MPOBOJUTH BBIYUCIEHUS MO XUMHYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJTMUECTBA HCXOHOTO BEIIECTBA MIIM MPOAYKTa PEAKIUH [0 U3BECTHBIM Macce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIIUH);

c(hopMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYEHUHM BEIIECTB M XHMHYECKHUX SIBJICHUHN
(naOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJECIUPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE
XHUMHWYECKUE 3HAHUS JUTS PUHATHS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUI COOJIOATh TIpaBUjIa MOJB30BAHMS XUMUUYECKOU TTOCYI0N U
ab0paTOPHBIM 00OPYIOBAHKEM, a TAKXKE MpaBUIa OOPAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHUI IUITAHUPOBATH U BBHINOJHATH XUMHUYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BELIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaUeCTBEHHbIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IeHaTypalus OEIKOB IPU HarpEeBaHUH,
IIBETHBIC PEAKITUU OCIIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKHU 0€301TaCHOCTH MPHU 00paIieHuN
C BeIIeCTBaMH U JIAOOPaTOpPHBIM O00OPYAOBAHUEM, MPEACTABIATH PE3yJAbTaThl XUMUYECKOTO
JKCIEpUMEHTa B (OpMe 3alMUCH YpPaBHEHHMH COOTBETCTBYIOIIMX pPeakuil ¥ (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOi nHpopmaiu, HTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHHM COOMIOJaTh MpaBUiIa HKOJOTUYECKH IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOHl MAEATEIBbHOCTH B LEISIX COXPAHEHUS CBOETO 3/J0POBbA U
OKpY’Kalollel MPUPOIHON cpenbl, 0CO3HaBaTh OMACHOCTh BO3JCHCTBHUS HA YKUBbIE OPraHU3MBI
ompeNenéHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMAas cmbica mokazarens [IJIK, mosicHsaTe Ha
puMepax crnocoObl yMEHBIUICHUS U MPEIOTBPAIICHHUS X BPEIHOTO BO3JCHCTBUS HA OPraHU3M
Yel0BeKa;

JUIA OOY4YaroIIUXCS ¢ OTPaHUYECHHBIMH BO3MOXHOCTSMHU 3JI0OPOBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SIBJICHHUIA,

JUIS CJENbIX W CcHaboBUIANIMX OOyYalONIMXCsA: YMEHHE HCIOJIb30BaTh penbeHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu XuMmudeckux GopmyiL.

11 KIIACC

IIpenmeTHble pe3ynabTaThl OCBOGHHs Kypca «OOmas M HeopraHudeckas XHUMHUS»
OTpaXkaroT:

Cc(OPMHUPOBAHHOCTh NPEACTABICHUNA: O XMMHUYECKONH COCTaBIIAIOLIEH €CTeCTBEHHO-
HAay4YHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MPHUPOJbI, B (HOPMUPOBAHUU
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
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pEUICHUS TPAKTUYECKUX 33724 U IKOJIOTUIECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO
U IIPUPOJIHOM Cpele;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolIne
MOHATHUSA (XMMUYCCKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHbBIC OpPOUTAIM aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIA O00BEM, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTEICHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUITMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaklHil, pacTBOpP, IJICKTPOJIUTHI,
HE3JICKTPOJIUTBI, SJIEKTPOJUTHYECKAs AUCCOLUMAIMSA, OKUCIUTENb, BOCCTAHOBUTEDL, CKOPOCTh
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHS SIEKTPOJIUTUUECKON
quccouranuu, nepuoandeckuid 3akoH . M. MeHneneeBa, 3aKOH COXpaHEHUsI MacChl BEUIECTB,
3aKOH COXPAaHEHMsSI U TPEBPALICHUS] SHEPTUU MPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XHMHH, MHUPOBO33PEHUECKHE 3HAHUA, JICKAIIHEe B OCHOBE TMOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHH, (DAKTOJIOTMUECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUHU U O€301aCHOM HCIOJIb30BAaHUU BAXKHEUIIUX HEOPTAaHWYECKUX BEIIECTB B
OBITY M TIPAKTHYECKOM JCSITEIILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIISITH XapaKTepPHbIE MPU3HAKK MOHATHM, YCTaHABINBATDH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME TMOHSATHSA MPU OMHCAHUH HEOPraHUYECKHUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAaHHOCTh YMEHUH HCIOJIH30BATh XUMHUYECKYIO CHUMBOJIHMKY JUIsI COCTaBIICHHS
dbopMya BEHIECTB W YpPAaBHEHUH XUMHYECKHUX PpEAKIMi, CHUCTEMATHYECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BEIIEeCTB (yrapHblil ras,
VTJICKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HEraméHas HW3BeCTb, MUTHEBAas COJA, MUPHUT H
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHUM OTIPEICIIATH BAJICHTHOCTD M CTETICHb OKUCIICHUS XUMHYECKHIX
AJIEMEHTOB B COSMHEHUSAX PA3TUYHOTO COCTABAa, BUJI XUMUUYECKON CBSI3M (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYeCcKasi, BOJIOPOJHASI) B COCIMHECHHSIX, THI KPUCTAUTMYECKOM PEIMIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabpl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEICIEHHOMY KJIaCCY/TPYIIe COCIUHEHHUH (IIPOCThIC BEIIECTBA — METAJUIBI U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIN);

chOopMUPOBAHHOCTh YMEHHMH PACKPBIBATh CMBICHI Mepuoandeckoro 3akona JI. U.
MenneneeBa © = JACMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO H
MMPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHHH  XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHUX AieMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKUX AeMeHToB /1. M.
MeneneeBa, HCHOJB3YS MOHITUSA «S-, P-, O-3JEKTPOHHBIC OPOHMTANIN», «IHEPrETUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HU3MEHEHHUS CBOMCTB XHMHYECKUX 3JEMEHTOB M HX
COEIMHEHMH 10 nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKHUX BEIIECTB pPa3JUYHbIX KJIACCOB, MOJATBEPXKAATh CYILIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIeCTBAMU C IOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(PUIMPOBATH XUMUYECKHE PEAKIIMU IO Pa3THYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupymolINX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuu,
W3MEHEHUIO CTETIeHEel OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PeaKIliy, YIaCTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTaBIISITh YPAaBHEHUS PEAKIIUHN PA3INYHBIX THUIIOB, TIOJTHBIE
U COKpalI€HHbIE YpaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHUS, MPH KOTOPBIX ITH
peakuuu UAYT A0 KOHIIA;
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c(OPMHUPOBAHHOCTh YMEHHUH TPOBOJUTH PEAKIMH, IMOATBEPKIAIONINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuii MoCPEeICTBOM COCTAaBJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKINi;

c(OPMHUPOBAHHOCTH YMEHUH OOBSICHATh 3aBUCUIMOCTh CKOPOCTH XUMHUYECKOU PEAKI[UU OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMENICHHS XWMHUYECKOTO PAaBHOBECHUS B 3aBHUCHMOCTH OT
BHemHero Bo3aeiicTBus (npuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XHUMHYCCKHE IPOIECCHI, JIeKAIIue B
OCHOBE MPOMBIIICHHOTO MOJYyYeHUsI CEpHOM KHUCIOThI, aMMHaKa, a Takxke cHOPMUPOBAHHOCTH
MpEeACTABICHUN 00 OOMIMX HAYYHBIX MPUHIUIIAX U SKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUMCICHUS C WCIOJIB30BAHUEM TIOHSATHUS
«MaccoBasi JIoJisl BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH XUMHUUYECKHX
peaxiusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WiIn
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMHU BELIECTB, TEIIOBOro 3P deKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHSI MaCChl BEIIECTB, TPEBPAILICHUS U COXPAHECHUS DHEPTHH;

chopMUPOBAaHHOCTh YMEHUH COOJIO/IATh TIPaBUJIa TIOJB30BAHUS XUMHUUECKOU MOCYION U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHHWH IUTAHUPOBATH W BBHITIOJHATH XHUMHUYCCKANW SKCIEPUMEHT
(paznokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPENEIIEHUE CpeJibl
PacTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCATTLHOTO MHIUKATOPA, BIMSHUE PA3IHYHbBIX (DAKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIE pPEaKIuu Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIBLHBIX
3amau nmo temaMm «Metamnel» u «Hemeramuib») B COOTBETCTBHHM C TMpPaBUJIAMU TEXHHKHU
0€30MacHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHUEM, TTPEICTABIIATH
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHMX
peakuuii 1 GOpMYIHPOBATH BBIBOIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKH aHAIM3MPOBATh XUMHYECKYI0 HH(OPMAIUIO,
MOJIy4ae€MYI0 U3 Pa3HbIX UICTOYHHUKOB (CpeZCTBa MaCCOBOM KOMMYHUKalUU, IHTEpHET U APYrux);

chOpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBUJIa HKOJIOTUYECKU IIeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYIOBOHl JAEATEIBbHOCTH B LEISAX COXPAHEHUS CBOETO 3/J0POBbA U
OKpY’Karolllel MPUPOIHON cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHUS Ha YKUBbIE OPraHU3MBI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMblich nokasarens [1JIK, moscHaTe Ha mpumepax crocoObl
YMEHBILIEHUS U MPEJOTBPAIICHHS UX BPETHOTO BO3JCHCTBUS HAa OPraHU3M YelIOBEKa;

Ui OOY4YaroIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0OPOBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA,

JUIA CJENbIX W CcHaboBUIANIMX OOy4YalONIMXCsA: YMEHHE HCIOJIb30BaTh pelbeHO-
TOYEUYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

3. COAEP)KAHUME OBYYEHMUSA

10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYECKON XUMHH

[IpenMer opraHn4yeckoil XUMHUHU: €€ BOZHUKHOBEHHUE, Pa3BUTUE U 3HAUYECHUE B MOJy4YEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus: opraHuueckux coequaennii A. M. byrieposa,
e€ ocHOBHBIe NOJOXKeHHA. CTpyKTypHble (OpMYJIbl OpPraHMYecKUX BellecTB. [ omomorus,
n3oMepusi. XUMUYeCKasi CBSI3b B OPraHUUECKUX COEAMHEHUAX — OJJUHAPHBIE U KPaTHBIE CBS3H.
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[IpencraBnenne o0  KiIacCUpHUKAIMKA  OpPraHUYecKUX  BemlecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHAJIBHBIE Ha3BaHUS BAKHEHIINX
IIPEICTaBUTENEN KJIACCOB OPTaHNYECKUX BELIECTB.

DKClepUMEHTANIBHBIE METObI U3YYEHHS BEIIECTB U UX NPEBPAILEHUI: 03HAKOMIIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMHd Ha WX OCHOBE, MOJICIIMPOBAHHE MOJICKYI
OpraHMYECKUX BEILIECTB, HaOJIOJEHUE M OMNHCAHHUE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPAILEHUIO OPraHMYECKUX BEIIECTB MPU HAarpeBaHuH (TUIaBJICHUE, 0OYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psA. Meran m 3TaH — mpocreumme
MIPEICTaBUTENN AJIKAHOB: (PU3NYECKHE U XMMUUECKHUE CBOMCTBA (PEaKI[M 3aMEIICHUS U TOPEHMUS),
HaX0XJEHHUE B IPUPOJIE, IOJTYUEHHE U IPUMEHEHUE.

AJKeHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUM psil. DTUIIEH U MPONUIIEH — MPOCTENIINE
MIPEJICTAaBUTENN AJKEHOB: (PU3MYECKME U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIpaTallii, OKHCIIEHUS U MOJMMEPHU3ALINN), TOJTyYEeHHE U IPUMEHEHHUE.

Anxanuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUITHE XUMHUECKHE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKMH psia. ALETuieH —
MPOCTENIINI TPEICTaBUTENb AIKUHOB: COCTaB, CTpOEHUE, (pr3nUecKue U XMMHUYECKHEe CBOMCTBA
(peakuuy ruIpUpOBaHUs, TaIOreHUPOBAHUS, TUAPATAIMH, TOPEHHS), IOJTyIeHHE U TPUMEHEHHE.

Apensl. bensoin: coctaB, cTpoeHHe, (U3MUECKHE M XUMUYECKHE CBOMCTBA (peaKiuu
raJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4Y€HHWE M TpUMEHEHue. lomyon: cocmas, cmpoeHue,
Quzuueckue u xumuveckue ceoUCmea (peaKyuu 2ano2eHuposanus U HUmMpOo8anus), noiyieHue u
npumeHnenue. TOKCHUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXKAY  YIVIEBOJOPOAAMH,
MPUHAIISKAIIMMHU K PA3JIMYHBIM KJIaccaM.

IIpupoHBIE UCTOUHUKH YTI€BOJOPOAOB. IIpupoaHslii ra3 U NomyTHbIE HEPTAHBIE ra3bl.
Hedts u e€ mpoucxoxaenne. CriocoObl mepepadboTku He)TH: IEPETOHKA, KPEKUHT (TEPMUYECKUM,
KaTaIuTUYeCKuii), muponu3. I[lpoaykTel mepepaboTku HedTH, UX TPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yTrosib U POyKThl €ro NepepadoTKH.

OKCIepUMEHTAIIbHBIE METO/Ibl 3YUEHMsI BELECTB U MX IPEBPALCHUN: O3HAKOMIIEHHUE C
oOpa3laMu MmIacTMacc, KaydykoB U pe3uHsl, Kojuiekuuu «Hedtb» u «Yroas», MoaenrpoBaHue
MOJIEKYJ YIJIE€BOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIEHUE MPAKTUYECKOW pPabOTHI:
MIOJIy4EHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3a1aun.

Bbluncnenus no ypaBHEHHIO XMMMYECKOHW peakuuu (Maccel, 00bEMa, KOJMYECTBA
HCXOJIHOTO BEIIECTBA WM IPOJYKTa peaKUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJTHOI'O
U3 UCXO/IHBIX BELIECTB WJIM MPOJIYKTOB PEAKIIMHN).

Kucyopoacoaep:kauue opranuueckue coenHeHUs

[IpenenpHble OJHOATOMHBIE CIUPTHL. MeETaHON M 3TAHOJ: CTPOEHHUE, (U3HUECKHE U
XMMUYECKHE CBOMCTBA (PEaKUMU C aKTUBHBIMU MeETaJUlaMH, T'aJOr€HOBOJOPOJaMHM, TOpEHHUE),
npuMeHeHue. BogopoaHsle cBs3M MEXIy MOJIEKyJaMHu CIUPTOB. JlelicTBHEe MeTaHOIa U 3TaHoJIa
Ha OpraHu3M yesloBeKa.

MHOroaToMHbl€ CHOUPTHL. OTWICHIJIMKOJIbL W TJHUIEPUH: CTpOECHUE, (U3NYECKUE U
XMMUYECKHE CBOMCTBA (B3aUMOIEMCTBHE CO MIETOYHBIMU METAlJIaMH, KadyeCTBEHHAas peakius Ha
MHOTOAaTOMHbIE cnupThl). [leiicTBue Ha opraHu3Mm uenoBeka. [IpuMeHeHHe TIHLEepUHA U
STUJICHTJIUKOJIS.

@deHoJI: CTpOEHHE MOJIEKYINbl, (HU3UYECKUE U XUMHUUYECKHE CBOilcTBa. TOKCHYHOCTD
¢denona. [lpumenenue penona.

Anpnerunpl M kemoHvl. DOpManbIerujl, auneTalbJerda: CTpoeHHe, (u3NYecKkue u
XUMUYECKHE CBOMCTBAa (pEakUUU OKHMCICHHS W BOCCTAHOBJIEHMS, KadeCTBEHHBIE DPEAKILUN),
MIOJIy4YE€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE IpeJeNbHbIe KApOOHOBBIE KHCIOTH. MypaBbUHAs U YKCYCHAs! KUCJIOTHI:
CTpO€HHUE, PU3NUECKUEe U XUMHUECKHE CBOMCTBA (CBOMCTBA, 00IIME JUIS KJlacca KHCIIOT, PeaKIusl
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TepuHKaNNK), TOoNydeHHe U mnpuMmeHeHue. CTeapuHOBas W OJCHMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE ICHUCTBUE.

Crnoxuble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOKHBIX 3(UPOB.
AKupsr. I'maponus xupos. [Ipumenenune xupos. bruosornueckas posb )KUPOB.

VYrineBojpl: cocTaB, KJIacCU(PUKALUA YTIE€BOAOB (MOHO-, IU- U MoJncaxapuabl). ['moko3a
— MpOCTENIINI MOHOCaXapuJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYJbI, (pU3NUeCKUe U XMMHUYECKUE
cBolicTBa (B3auMoeicTBue ¢ ruipokcuaoM meau(ll), okucnenue aMMuadyHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKCHHE TIIFOKO3BI), HAXOXKICHHWE B IMPUPOJIC, NMPHUMCHCHUE,
ononornueckas poib. Dotocunres. pykro3a Kak H30MEp TITFOKO3HI.

Kpaxman u nemironosa kak npupoaHble nosuMepbl. CTpoeHHe Kpaxmalia U LEJUII0JIO3bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (TUIpOiIn3, KAUeCTBEHHAs PEAKIMsI C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YyYEHHUS BEIEeCTB M HMX MPEBpAIICHUN: MNPOBEACHUE,
HaOJIOJIeHNEe U OMNMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KaueCTBEHHbIE
peakiuu OJHOATOMHBIX CIHMPTOB (OKHcIeHHe 3TaHoja okcujaoMm menu(ll)), MHOroaToMHBIX
cnupToB (B3auMojelcTBUe TunuepuHa ¢ ruapokcuaoM Mmeau(Il)), anbnerunoB (okucieHue
aMMua4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom meau(Il), B3aumoieficTBie kpaxmana
C MOJIOM), IIPOBE/ICHNE MTPAKTHUECKON pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bobruncnenuss mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM MPOJAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJIHBIX BEIIECTB WJIM MPOJYKTOB PEAKIUN).

A3oTCcoepIKale OpraHndeckie COeqMHEHMUSI.

AMMHOKHCIOTBI Kak aM(OTepHble OpraHudeckue coeauHeHus. Dusuueckue u
XMMUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha mnpumepe IMLuHA). buosormdeckoe 3HadeHue
aMUHOKHUCIIOT. [lenTuapl.

benkn kak IpUpOAHBIE BBICOKOMOJIEKYJSIPHBIE coenuHeHus. IlepBuunas, BTOpUYHAsA n
TpeTU4Has CTPYKTypa OeiakoB. XHMHMUYECKHE CBOWCTBA OENKOB: THMIPOJIU3, JEHATypalus,
Ka4eCTBEHHbIE PEAKIIUU HA OEIKH.

OKcIepUMEHTAIbHbIE METOJIbl M3YyYEHMs BELIECTB U MX NpEBpalLleHUi: HaOMoJIeHUe U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OeNKOB IpU HarpeBaHWH, LBETHbIE
peakiuu OeIKOB.

BbicokoMoIeKy/ISIPHBIE COeIMHEHHUS

OcCHOBHBIE MOHATUSA XWMHU BBICOKOMOJIEKYJSIPHBIX COCAWHEHHN: MOHOMED, IOJUMED,
CTPYKTYPHO€ 3BEHO, CTEIEHb IOJIMMEPU3aLUKU, CPEeIHAs MOJEKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3aLUs U TOJUKOHCHCALIHS.

OKCIIEpUMEHTANIBHBIE METOABI U3yYEHHS BELIECTB U UX NPEBPAILCHUI: O3HAKOMJICHUE C
o0pa31aMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeaMETHBIX CBA3EH NPU U3y4EeHUM OpraHudeckord xumuu B 10 xiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHBIX MOHATHH, Tak U
MIOHATHM, SBIAIOLIUXCSA CUCTEMHBIMU I OTJENIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mire ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHME, HAy4HbIM (akT, TMIIOTE3a, 3aKOH,
TEOpus, aHajiu3, CHUHTE3, KiIacCUupHUKaMs, TEepPUOIUYHOCTb, HAONIOJEHHE, HU3MEpEHue,
9KCIEPUMEHT, MOAECITUPOBAHUE.

®dusznka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPIE€TUUECKUIN YPOBEHb,
BEIIECTBO, TeNO, 00bEM, arperaTHOE COCTOSIHUE BELIeCTBa, (PU3MUECKUE BEIUYMHBI U €JMHULIBI KX
U3MEPEHUSI.

Bbuosorus: knerka, opranusm, ouocdepa, oOMEH BelIlecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKN aKTHUBHBIE BelecTBa (O€IKH, yrIIeBOAbI, KHUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/Ibl, TTOJIE3HbIE HCKOMIAeMbIe, TOIUIMBO, PECYPCHI.
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TexHonorus: MUIICBBIC ITPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMMTAaHHA, MOIOIIHUEC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUC MPCIIapaThbl, MaTCpraJibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKAS XUMMUSA

Teoperuyeckne 0CHOBbI XMMHHU

XuMHUecKuil asmeMeHT. ArToMm. Sapo aToma, HM30TOMBL. DJEKTPOHHAS 000JI0YKA.
DHepreTUyYecKre ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTaIsIM B aToMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepuoguueckas cucrema xumudeckux snemeHTtos JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. V1. MenzaeneeBa ¢ COBpEMEHHON TEOpHUEl CTPOEHMSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BELIECTB
10 Tpynnam M rnepuojiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemecTBa. XHMHUYECKash CBSI3b. Buapl XuMHUYecKOW CBsS3U (KOBaJeHTHas
HEeMnoJIApHas U TOJsipHasi, MOHHAasA, MeTajuinuyeckas). MexaHn3mbl oOpa3oBaHMsI KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTH.
DJIEKTPOOTPUIIATENBHOCTh. CTeneHb OKucaeHus. OHbI: KATHOHBI M1 aHUOHBI.

BemecTBa MOJIEKYISIPHOTO W HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIleCTBA. THNBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[TonsTe 0 pucniepcHbIX cucTeMax. MCTMHHBIE M KOJUTOMAHBIE pacTBOpEL. MaccoBast nomist
BEILECTBA B PACTBOPE.

Knaccudukanus HeopraHnyeckux coeauHeHuil. HomeHkiatypa HEOpraHMYEeCKUX
BelECTB. ['eHeTMYecKas CBA3b HEOPraHMYECKUX BEIECTB, NPUHAMICKANUX K Pa3Id4YHBIM
KJIaCCaM.

Xumnueckass peakuus. Kiaccudukanus XUMHUECKMX peaklMi B HEOPraHUYECKOH u
OpPraHMYECKON XMMUU. 3aKOH COXPAaHEHMS MACChI BEILECTB, 3aKOH COXPAaHEHUS U NPEBPALLEHUS
SHEPrUH IPU XUMHYECKUX PEAKLUSAX.

CkopocTb peakuuy, €€ 3aBHUCUMOCTb OT pa3iIn4HbIX (pakropoB. OOpaTuMble pEeaKLUU.
Xumuyeckoe paBHOBecHe. PaKTOpbl, BIUAIOIUE HA COCTOSHHE XMMHYECKOIO PAaBHOBECHS.
[Tpunmun Jle [latense.

Onexrponutnueckas auccouuanus. CuibHble U ciadble 3IeKTposnThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIas, HEUTpaJIbHAs, IIEJIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIepUMEHTAJIBHBIE METOJbl M3YYEHHUs BEILECTB M MX IPEBPALICHUI: JEMOHCTPALMS
tabmun «llepuonmueckas cucrema xumudeckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MojieNell KPUCTAUIMYECKUX peIETOK, HaOMI0JeHWE U OIMCaHMe JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3/IOKEHHE MEPOKCHAA BOAOPOJAa B MPHUCYTCTBUHM KaTalu3aTopa,
OIIPElETICHUE CPElbl PaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HMOHHOTO OOMeEHa), NMpOBEAEHUE MpaKkTHUeCKOW paboThl «BiusHue pa3iauyHbIX (HAKTOPOB HA
CKOPOCTb XUMHUYECKOU pEAKILIIN.

Pacuérnpie 3amaun.

Pacu€rbl 10 ypaBHEHUSAM XUMHUYECKUX PEAKLIUNA, B TOM YHCIIE TEPMOXUMHUYECKNE PACUETHI,
pacuéTel ¢ UCIIOJIB30BAHUEM NOHSTHS «MAaccOoBas J0JIs BEIIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. Ilonoxenue HemeraiioB B [lepuoguyeckoil cucTeMe XMMHUYECKUX
sanementoB JI. M. MenzaeneeBa U 0COOEHHOCTH CTpoeHHs atoMoB. dusnueckue cBoOiicTBa
HEMETaJIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha IMpUMepe KHCIopoa, cepsl, pocdopa u yrieposa).
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XVMMUYECKUE CBOWMCTBA BAXKHEHIINX HEMETAJUIOB (TaJOTCHOB, cephl, a3oTa, ¢ocdopa,
yriaepoaa U KpEMHHUS) U UX COEAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALMX KUCIOT, BOJOPOIHBIX
COCIMHEHUI).

[IpuMeHeHre Ba)XKHEMIIUX HEMETAUIOB U UX COCIUHEHUN.

Mertaiuel. [Tonoxenue metamios B [lepruoandeckoi cucteMe XMMHYECKUX 3IEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHMS JICKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOImue
¢u3nveckue cBoiicTBa MeTayuioB. CIUIaBbl METALIOB. DIEKTPOXUMHUYECKHHA PS HANPSDKECHHUHA
METaJJIOB.

XUMHYECKHUE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, KaJIMi, KaJbIMA, MarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

OOm1re cnocoObl mosrydeHust MeTayuioB. [IpaMeHeHe MeTaIoB B OBITY U TEXHHKE.

OKClIepUMEHTAIbHBIE METOJIbl H3YYEHHUs BEIIECTB M HUX MPEBpaALICHUI: H3ydyeHUue
KOJUIEKIIMH «MeTalibl U CIIIaBbl», 00pa3lioB HEMETAIUIOB, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOIO/IeHNe U ONHCAHME JEMOHCTPALIMOHHBIX U JIaOOPAaTOPHBIX OIBITOB (B3aUMOJENUCTBHE
TUIPOKCU/IA AIFOMHHHUS C PaCTBOPaMM KHMCJIOT M I1I€JI0Uel, KaUeCTBEHHbIE PEAKIIMKM Ha KATHOHBI
METaJIOB).

Pacuérnble 3a1aum.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLMU BELIECTB, pacu€rbl Macchl (00bEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJJHO U3 BEUIECTB UMEET IPUMECH.

XuUMUA U KU3Hb

Ponp xumun B 06ecriedeHnH SKOJIOTUYECKOM, SHEPreTHUeCKON 1 MUIIEBOM Oe301MacHOCTH,
pa3BuUTHU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMHUECKUX PEAKITUH.

[IpencraBnenuss o0 OOMmMMX HAYYHBIX MPUHIUNAX T[POMBIIUIEHHOTO TOJYYEHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpPE BELIECTB W MaTEpUajOB: BaKHEHIHE CTPOUTENIbHbIE MaTepUalbl,
KOHCTPYKIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KepaMHKa, MaTepHaibl ISl 3JICKTPOHUKH,
HaHOMAaTepHUallbl, OPraHU4YECKHE U MUHEPATIbHbIE yI0OpEHUSI.

XuMHUS ¥ 370pOBbE 4YeNoBEKa: MpaBHJia MCIIOJIBb30BAHMS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOTO UCOIb30BaHUS MPENapaToB OBITOBON XMMHUHU B IOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeIMeTHbIX CBS3EH NMPU M3YUYEeHUU OO0IIel U HEOPraHMYeCKONH XUMUH B
11 xmacce ocylecTBIsETCS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH,
TaK U MOHSATHUM, SBISIOUIUXCA CUCTEMHBIMU Ui OTIENbHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
UK.

OO01ue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4YHBIH (DakT, TUMoTe3a, 3aKOH, TEOPHs,
aHaJlu3, CUHTE3, KJIaccu(uKaIys, nepuoJu4HOCTh, HaOII0IeHUE, SKCIIEPUMEHT, MOJCITUPOBAHNE,
U3MepeHue, SBIICHUE.

@dusuka: MaTepus, SHEPrus, Macca, aToM, DJEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOIL,
PaMOaKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TeJO, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBa, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHmsm, sKocucTeMa, Ouocdepa, MaKpo- H MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOpHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMBbIE, TOTIUBO, PECYPCHI.

TexHonmorus:  XMUMHUYECKass  HPOMBIILIEHHOCTb,  METALTyprusi,  IPOU3BOJACTBO
CTPOUTEIIbHBIX MAaTEPUATIOB, CETLCKOX0341CTBEHHOE IIPOM3BO/ICTBO, MUILEBASI TPOMBIIIEHHOCTb,
(dapmalieBTHUECKass ~ MPOMBIIUIEHHOCTh,  MPOU3BOJCTBO  KOCMETUYECKUX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MaTepHualioB, 3IEKTPOHHAS MIPOMBIIIJIEHHOCTb,
HaHOTEXHOJIOTHUH.

4. TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
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Ne
n/n

HaumenoBanue
MPOrpamMmmbl

pa3aeiioB Hu TEM

KoaundecTBO 9acoB

Bcero

Kontpo
JIbHbIE
padoThbI

MpakTu
yecKkHue
padoTbI

DJIEKTPOH
HbIE
(undpos
bie)
o0pa3oBa
TeJIbHbIE

pecypchbl

Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHNYeCKOi XUMHHU

1.1

IIpenmer opranumyeckoir xumuu. Teopus
CTPOEHHUSl OPraHMYeCKUX COeIUHEHUui A.
M. bytiepoBa

bubanore
ka [OK
https://m.e
dsoo.ru/7f
41837c

Hroro no pazneny

Pa3nes 2. YriaeBoaopoabl

2.1

[IpenenbHbIe YTaeBOIOPOABI — aTKAHBI

bubanore

ka IIOK
https://m.e
dsoo.ru/7f

41837c

2.2

Hemnpenenbapie  yrieBoAOpOIbI:
aJKaJuEHBI, aJTKHHEI

AJIKCHBI,

bubnuore

ka 10K
https://m.e
dsoo.ru/7f

41837c

2.3

ApomMartudeckue yrieBoAa0pobl

bubnuore

ka 10K
https://m.e
dsoo.ru/7f

41837c

2.4

[IpupoHBIE UCTOYHHMKH YTIIEBOJOPOJIOB U
UX mepepaboTKa

bubnuore
ka [IOK
https://m.e
dsoo.ru/7f
41837c

Hroro 1o pasaciny

13

Pasznea 3. Kucaopoacoaepsxamme oprannyecKkue

COeMHEH

HA

3.1

Cnuptel. ®eHon

bubnuore
ka [OK
https://m.e
dsoo.ru/7f
41837c

3.2

AnbOeruael. Kapb6oHoBsie
CrnoxHuble 3¢upbl

KHUCJIOTBI.

Bbubauore
ka [OK
https://m.e
dsoo.ru/7f
41837c
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bubauore

ka [OK
3.3 | YrueBojbl 3 1 https://m.e
dsoo.ru/7f
41837c
Wroro mno pazueny 13
Pasnen 4. A3oTconep:kamme opraHnyeckue coeIMHeHUus
bubmmore
ka [OK
4.1 | AMuHBI. AMUHOKHCIIOTEL benku 3 https://m.e
dsoo.ru/7f
41837c
Wroro mo pazueny 3
Paspnen S. BoicokOMoOJIeKY/ISIPHbIE COeIMHEHUS
bubmmore
ka 1IOK
5.1 | Ilnactmaccer. Kayuyku. Bonokna 2 https://m.e
dsoo.ru/7f
41837c
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO  YACOB §(0) 34 5 5
I[TPOT'PAMME
11 KJIACC
Kosn4yecTBo 4acos JJIeKTPOH
HbIE
Ne HaumeHoBaHHe pa3gesioB U TeM KonTpo | IIpakTn g;q)pOB
n/m | mporpamMmel Bcero | abHbIE | YecKHe ofpasona
padorsl | padoThI TeabLHbIE
pecypchbl
Pa3znesa 1. Teopernueckue 0CHOBbI XUMHH
bubnmore
Crpoenue aromoB. [lepuognueckuii 3akoH ka 1IOK
1.1 | u Ilepuoamyeckas cHcTEMa XUMHYECKUX | 3 https://m.e
snementoB JI. 1. Meneneesa dsoo.ru/7f
41837c
bubnuore
19 Egg;i??e BemecTBa.  MHoroob6pasue 4 Iﬁ?t s:/%ln?.lg
dsoo.ru/7f
41837c
bubnuore
ka [IOK
1.3 XUMUYECKUE PeaKInu 6 1 1 https://m.e
dsoo.ru/7f
41837c
Hroro no paszneny 13
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Pa3nes 2. Heopranuyeckasi Xumusi

bubnmore
ka [OK

2.1 | Meramisl 6 1 https://m.e
dsoo.ru/7f
41837c
bubmunore
ka [IOK

2.2 | Hemeramnsl 9 1 1 https://m.e
dsoo.ru/7f
41837c

23 CBsi3b HEOPTaHWYECKUX M OPraHHYECKUX 9

BEIIECTB

Hroro no pazneny 17

Pazgen 3. Xumusa u :KM3Hb
bubnnore
ka [IOK

3.1 | Xumus 1 Xu3Hb 4 https://m.e
dsoo.ru/7f
41837c

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB 10 34 2 3

ITPOI'PAMME

5. ClHIOCOBBI OHEHKH JOCTUXEHUSA YUYAIIUMUCSH IIJIAHUPYEMbIX
PE3YJIbTATOB

OueHkKa yCTHBIX OTBETOB.

OtMmeTKa «5» - CTaBUTCSA B TOM CiIydae, €ClIM y4Jalluiics IMOKa3bIBaeT BEPHOE IIOHUMAaHNE
XUMHUYECKON CYITHOCTH PAacCMaTPUBAEMBIX SBJICHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPUH,
JaeT TOYHOE OINpENeNICHHE W HCTOJIKOBAHWUE OCHOBHBIX IOHSATHH, 3aKOHOB, TEOPHMH, a TaKKe
NPaBUIIBHOE OTIPE/ICNICHNE XMMUYECKUX BEJTMYHH, X €IMHHUI] U CIOCOO0B M3MEPEHHUS; TPABUIILHO
BBINOJTHSET YEPTEKHU, CXEMBI U TPa(UKH; CTPOUT OTBET 10 COOCTBEHHOMY IIIaHY, COTIPOBOYK/IACT
paccka3 HOBBIMH NPUMEPAaMH, YMEET NMPUMEHHUTh 3HaHUS B HOBOW CHUTYAaIlMH IPH BBIIOJHEHUH
NPaKTHYECKUX 33JaHUi; MOXET YCTAaHOBUTH CBSI3b MEXKIY HM3Yy4aeMbIM M paHee H3y4YCHHBIM
MaTepHaloM IO Kypcy XHMHH, a TaK € C MaTepHajoM, YCBOCHHBIM II0 W3YYEHHIO JPYTHX
IPEIMETOB.

Otmetka «4» - CTaBUTCs, €CIIM OTBET YUEHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUAM K
OTBETY Ha «5», HO JdaH 03 HCIOJBb30BaHMS COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, 0Oe3
NPUMEHEHUs] 3HaHUH B HOBOM CHTyaluu, 0€3 HCIOJNB30BaHUS CBS3€H C paHee H3YYeHHBIM
MaTepHalioM, YCBOCHHBIM NPH U3YyYEHUU IPYTUX MPEIMETOB; €CIIM YUYaIlHUHCS JOMYCTHI OJIHY
omMOKy WM He Oojiee JIBYX HEJI0YETOB M MOXKET HMX HCHPAaBUTh CaMOCTOSATENBHO WM C
HEeOO0JIBIION TOMOIIBIO YUUTEIS.

OTMmeTka «3» - CTaBUTCS, €CIU YJalIUiics MPaBUIIbHO MOHUMAET XUMUYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SBJICHUNA M 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OTJeNbHbIE MPOOebl B
YCBOEHHM BONPOCOM Kypca XHMHUH, HE TNPENsATCTBYIOIIME JallbHEeHIIeMy YCBOEHHIO
IIPOrpaMMHOTO MaTepHasa; yMeeT IPUMEHATh NOJy4YeHHbIE 3HAHUS IPU PELICHUH TPOCTHIX 33734
C HCIMOJb30BAHUEM TOTOBBIX (OPMYN, HO 3aTPyAHSETCS NpU pEIIeHUH 3ajay, TPeOYOIIHX
npeoOpa3oBaHusl HEKOTOPHIX (OPMYIL;IONMYCTUI He Oojiee OJHOW TpyOoW omMOKHM M JABYX
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HE/I04eTOoB, He OoJiee 0JHOM Ipy0oii U 01HOM He TpyOoii omHOKH, He OoJiee IBYX-TpeX HE TPYObIX
omMOO0K, OAHOM HEe Tpy0oil OIIMOKHU U TPEX HEAOUETOB, IOMYCTHII YETHIPE WITH MATH HEJOUYETOB.

OTMmeTKa «2» - CTaBUTCS, €CIH YYaIlMICs HE OBJIae] OCHOBHBIMH 3HAHUSMHU M YMEHUU B
COOTBETCTBUHU C TPEOOBAHUSAMH MPOTPAMMbI M JOIMYCTHJI OOJbIIE OMMOOK W HEJOYETOB, UYeM
HEOO0XOAUMO IS OLIEHKH «3 .

OneHka NTMCbMEHHBIX padoT.

OTMmeTka «5» CTaBUTCSA 32 PadOTY, BHIIIOJHEHHYIO MMOJHOCTHIO 0€3 OINOOK U HEJJOUYETOB.

Otmetka «4» cTaBUTCS 32 pabOTY, BHITIOJHEHHYIO ITOJIHOCTHIO, HO ITPH HAJIMYHH B HEH HE
6oJtee 0fHOH Tpy0Ot OIIMOKM ¥ OJTHOTO HeoveTa ; He 0oJiee TpeX HEJJOUYETOB.

Otmetka «3» CTaBUTCS, €CIIM YYCHUK BBITIOJHII PAaBUIBHO HE MeHee 2/3 Bceil paboThl
WU JOMYCTUII HE 0oJiee OJHOU TpyOO OMIMOKM M JBYX HEIOYETOB, HE 0oJjiee OAHOU TpyOooi U
0JIHOI HerpyOoil omuOKu, He Oojiee TpeX HEerpyObIX OIIMOOK, OJHOW HErpyOoi OLIMOKH U Tpex
HE/I0YETOB, PU HATUYNHU YETHIPEX-TIATH HEJOUETOB.

OtMeTKa «2» CTaBUTCS, €CIIU YHUCIIO OITHOOK U HEJIOYETOB MPEBHICHIIO HOPMY OILIEHKH «3»
WJIM BBITIOJIHEHO MPaBUIIBHO MeHee 2/3 Bcel paboThI.

Onenka KOMOMHUPOBAHHBIX KOHTPOJILHBIX padoT.

[IIxaya mepeBoia B MATUOATUIPHYIO CUCTEMY OIICHKH
OtMmetka «5» craButcs 3a BoinoHeHUE 90-100% paboThI.
OtMmetka «4» craBuTcs 3a BoinosiHeHHE 70-89 % paboThI;
OtmeTka «3» cTaBUTCS 3a BhInoaHeHHE 50-69%

OtMeTKa «2» cTaBUTCH 3a BbINOJHeHHE MeHee 50%,

Kputepuu onieHMBaHus TeCTOBBIX KOHTPOJIbHBIX PadoT.

[Ikaya nmepeBojia B MATUOATUIBHYIO CUCTEMY OIICHKH
Otmetka «5» ctaButcs 3a BeinoiaHenue 90-100% paboTsl.
OtmeTka «4» ctaButcs 3a BbinoaHenue 70-89 % paboTsl;
OtmeTka «3» craBuTCS 32 BeInoHeHUE 50-69%

OtmMmeTKa «2» cTaBUTCS 3a BhinosHeHHE MeHee 50%,

Kpurepun oOumeHMBaAHUSA DJKCIEPUMEHTAJIBHBIX YMeHHil (y1adopaTopHble M
NpaKTHYeCKHe 3aJaHUsA).

OTMeTKa «5» CTaBUTCS €CIIM pa60Ta BBIINOJIHCHA IIOJIHOCTBIO W IIPABUJIBHO, CACJIAHBI
IIpaBUJIbHBIC Ha6J'IIOI[CHI/I$I U BBIBOJbI,

OKCIICPUMCHT OCYIICCTBJICH II0 IJIAaHY € YY€TOM TCXHUKU 0€30I1aCHOCTH U IIpaBUJI pa6OTbI
C BCIICCTBAMHU U O60py,HOBaHI/IeM;

MPOsABJICHBI OPIraHU3AlIMOHHO - TPYAOBBIC YMCHHSA, NOAACPKUBAKOTCA YUCTOTA pa60qer (6]
MCECTa U IOPAOOK (Ha CTOJIC, DKOHOMHO HUCIIOJIB3YHOTCA peaKTI/IBH)

OtrMmeTKa «4» CTaBHUTCSA €CIH paGOTa BBITIOJIHCHA IIPpaBUJIbBHO, CACJIAHBI IPABUJIbHBIC
Ha6J'IIO,Z[eHI/I$I " BBIBOJIbI, HO IIPHU 3TOM S3KCIICPUMCEHT HPOBCACH HC IMOJHOCTHIO WJIM OOITYHICHBI
HECYIICCTBCHHBIC OIINOKH B pa60Te C BCIICCTBAMH U O60pyI[OBaHI/IeM.

OtmeTtka «3» cTaBUTCS €CIU pa60Ta BBITIOJTHCHA IPABUJIBHO HE MCHEC UCM HAIIOJIOBUHY
WM JOMyHICHA CYIICCTBCHHAA omuoKka B X0AC€ SKCIICpUMCHTA B 06T>SICHGHI/II/I, B O(I)OpMJ'IeHI/II/I
pa6OTI>I, B CO6JHOI[CHI/II/I IpaBUJI TCXHUKU 0e30macHOCTH Ha pa60Te C BCIICCTBaAMH U
O60py,Z[OBaHI/IeM, KOTOpast UCIIPABIIACTCS 110 TpC6OBaHI/IIO YUYUTCIIA

OtMeTKa «2» CTaBHUTCSA €CIIH JOIMYIICHBL Oonee ABYX CYHICCTBCHHBIX OIIMOOK B Xo4¢€:
OKCIICpUMCHTA, B 06T>$ICHCHI/II/I, B O(l)OpMJ'IeHI/II/I pa6OTBI, B CO6J'IIOI[CHI/II/I ImpaBuJI TCXHUKU 0e3-
OIMaCHOCTHU IIpU pa60Te C BC€IICCTBAMHU H OGOpy,I[OBaHI/ICM, KOTOPBIC yanHﬁCH HC MOXECT
HUCIIPAaBUTb OAXKC 110 TpC6OBaHI/IIO YUYUTCIIA.
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OuneHka NPOeKTHBIX padoT.

OtmeTKa «5» CTaBUTCS €CIIU 1IeNIb YeTKO COpMYyITUPOBaHA U YOSAUTEITLHO 000CHOBAHA.
IIpencraBnen pa3BepHYTBIM IIIaH JOCTHKEHUS LEJIM Ipoekra. Tema Ipoekra pacKpbITa
MOJTHOCTHIO u MCUEPITBIBAOIIIE.
PaboTa comepKuT JOCTaTOYHO MOJHYI0 HHPOPMALUIO U3 PA3IMYHBIX UCTOYHUKOB. [IpencTaBien
aHaJIN3 CUTYAIMid, CKJIQJBIBABIINXCS B X0JI€ Pa0OTHI, C/I€IaHbl HEOOXOIMMbIE BHIBOIbI, HAMEUECHBI
NEepCHeKTHBBl  paboTel. PaboTa  oTiaMuUaeTcs TBOPYECKMM  MOAXOJIOM, COOCTBEHHBIM
OpUTMHAIBHBIM OTHOIIIEHHEM aBTOpa K HJiee mpoekTa. Pabora oTanyaercss 4eTKUM U TPAaMOTHBIM
opopMiieHHEM B TOYHOM COOTBETCTBHM C YCTAaHOBJICHHBIMH IIpaBHJIaMH. BeICTyIieHne
COOTBETCTBYIOT TPEOOBAHMIM MPOBEICHHS MPE3CHTAINN, OHO HE BBIIIIO 32 PAMKH PErJIaMeHTa,
aBTOP BIIAJICET KYJIbTYpOil OOIICHUS C ayAUTOPUEH, TPE3CHTAIIHSI XOPOIIIO ITOATOTOBIICHA, aBTOPY
yIaJIoCh 3aWHTEPECOBaTh ayAUTOpPHWIO. [IpOJYKT TOJHOCTBIO COOTBETCTBYET TpPEOOBAHUSM
KadecTBa (3CTETUYCH, yI0OCH B NCIIOJIH30BAHNH, COOTBETCTBYET 3asBJICHHBIM LIEJISIM).

OtMmetka «4» cTaBUTCS €ciM 11elb chopMynupoBaHa, HO He oOocHoBaHa. [IpencraBien
KpaTKWil TUIaH JOCTIKEHHS LENH IMpoekTa. TeMa MpoeKTa pacKpbITa HE MOJHOCThI0. Pabora
COJICP)KUT HE3HAUMTENFHBIH 00bEeM NOAXOIAIIed WHPOPMAIMU W3 OTPAHWYCHHOTO YHCIa
OJTHOTHUTIHBIX MCTOYHHUKOB. [IpencTaBiieH pa3BepHYTHIH 0030p pabOTHI MO JOCTHKCHUIO HEJICH,
3asBIIEHHBIX B Tpoekre. Pabora camocTosTenpbHAs, JAEMOHCTPHUPYIOIIAs  CEPHhE3HYIO
3aMHTEPECOBAHHOCTh aBTOPA, MPEINPHHATA IMOMBITKA IMPEACTABUTH JIMYHBIA B3TJISA HA TEMY
MPOEKTa, MPUMEHEHBI JJIEMEHTHI TBOpYECTBA. [IpeANPUHATHI MOMBITKH O(GOPMHUTH paboOTy B
COOTBETCTBMH C YCTAaHOBJICHHBIMH TPaBWJIAMH, TPUAATh €H COOTBETCTBYIOIIYIO CTPYKTYPY.
BricTymienre cooTBETCTBYIOT TpeOOBaHUSAM MTPOBEACHHS MPE3EHTAIMHU, OHO HE BBILIIO 32 paMKHU
periamMeHTa, HO aBTOP HE BiajeeT KyJIbTYpoil oOLIeHUs ¢ aynuTopued (yMeHHe OTBedaTh Ha
BOIPOCHI, JI0OKa3bIBaTh TOYKY 3peHUs). IIpOAyKT HE MOJIHOCThIO COOTBETCTBYET TPEeOOBaHUSAM
KayecTBa

OtMmeTKa «3» CTaBUTCA €CIIU 1eJIb CHOPMYIMPOBaHA HEYETKO MO0 He chopMyTupoBaHa.
[IpencraBneHHbId TIaH HE BEAET K JOCTHMIKEHHMIO IIEIM MpoeKTa. Tema MpoeKkTa pacKpbiTa
¢dbparmenTapHo. bonbias yacTh mpencTaBiIeHHON MH(OPMAaLUU HE OTHOCUTCS K TeMe paloThI.
AHanu3 3aMeHeH KpaTKUM OIKMCAaHUEM XO0a U opsiaKa paboThl. ABTOP MPOSBUI HE3HAUUTEIbHBIN
MHTEpEC K TeME IpPOEeKTa, HO HE MPOJEMOHCTPUPOBAJ CaMOCTOSITENILHOCTH B paboTe, He
MCI0JIb30BaJl BO3MOXHOCTH TBOPYECKOI0 MOaX0Aa. B mucbMeHHO#N yacTu paboThl OTCYTCTBYIOT
YCTaHOBJICHHbBIE MPaBUIIAMH MOPSAIOK U YETKas CTPYKTYpa, JOIMYIIEHbl OMIMOKH B 0(OPMIICHUH.
BricTyrieHre He COOTBETCTBYET TpeOOBaHUSAM MPOBEACHUS Mpe3eHTaluu. [I[poeKTHBINA MPOIYKT
HE COOTBETCTBYET TPEOOBAHMSIM KadecTBa (ICTETHKA, yJOOCTBO MCIOJB30BaHHUs, COOTBETCTBUE
3asIBJICHHBIM IIEJISIM )

Ouenka yMeHHUil pelIaTh pacyeTHbIE 32/1a4H.

OTMeTKa «5%» CTaBUTCSA €CJIH B JJOTHYECKOM PacCy’KACHHUU U PCIICHUH HET OH_II/I6OK, 3aJa4da
peuieHa paiuOHaJIbHbIM CHOCO6OM;

OtMmeTKa «4» CTaBUTCS €CIIH B JIOTHYECKOM PaCCYKACHUHN U PCIICHUA HECT CYHICCTBCHHbBIX
OI_HI/I6OK, HO 3aJava pCHICHAa HEpalNnOHAJIBbHBIM CHOCO6OM, WM JOITYIICHO HE Ooiee ABYX
HECYIICCTBCHHBIX OIINOOK.

OtmMmeTKa «3» CTaBUTCS €CIH B IOTHYECKOM PACCYKACHUHN HET CYIICCTBCHHBIX OIJ_II/I6OK, HO
AOIMyIICHa CYIIICCTBCHHAA OIIMOKA B MAaTEMaTHUYCCKHUX pacucTax.

OrMmeTKa «2» CTaBUTCI €CIH HMEETCS CYIICCTBCHHLIC OIIMOKK B JIOTHYECKOM
PaCCy’KACHUN U B pCIICHUU.

Onenka yMeHHH pemiaTh JKCIePpUMEHTAJIbHBIC 3a/1a4H.
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[Ipu o1ieHKe 3TOTO YMEHUS CIIEAYET YUUTHIBATh HAOMIOACHUS YUUTENS U IPEIbsBIsEMbIe
y4aluMCsl pe3yJIbTaThl BBIIIOJIHEHNUS OIBITOB.

OtmeTka «5» cTaBUTCS €CIM IUIaH PELIEHUS 3a7a4d COCTaBJIEH IPAaBUIbHO, OCYIIECTBIIEH
0100p XUMUYECKUX PEAKTUBOB M 000PYAOBaHUS, JaHO MOJTHOE OOBSICHEHUE U CIICJIAaHbI BBIBOIBI.

OTmeTka «4» CTaBUTCS €CIIU TUIaH PEIIeHUs] COCTABIICH MPABHIIBHO, OCYILIECTBIIEH 000D
XHUMUYECKUX PEaKTUBOB U 000PYIOBaHMS. JIOMYIICHO HE 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK
(B 0OBSICHEHHHU U BBIBOJIAX).

OTtMmeTKa «2» CTaBUTCSI €CIM IJIaH PELIeHUs] COCTABIIEH IPAaBUIIbHO, OCYILIECTBIIEH 000D
XMMHMUYECKUX PEAKTHBOB U 00OPYHOBaHHUSA. JIOMYIIEHA CYILECTBEHHAs OIIMOKAa B OOBSCHEHUHU U
BBIBOJIAX.

OtmeTKa «2» CTaBHTCS €CIH JOIMYIICHHI JBe M Ooyiee ommOKku (B IUIAaHE PEHICHUS, B
moA00pe XUMHUUYECKUX, PEAKTUBOB U 000PYA0BaHUsA, B O0BSICHEHUH U BBIBOJIAX).

Ouenka pegepara.

Wznoxennoe moHMMaHue pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OIpPENesieT
KPUTEPHUH €T OIICHKH:

- HOBHM3HA TEKCTA;

- 000CHOBAaHHOCTbH BBIOOpA MCTOUHHKA,

- CTETIeHb PACKPBITHUS CYITHOCTH BOIIPOCA;

- coOmoIeHNs TpeOOBaHUN K 0(OPMIICHHUIO.

HoBwu3Ha Tekcra:

a) aKTyaJIbHOCTh TE€MBI UCCIICIOBAHHUS;

0) HOBM3HA U CAMOCTOSITEILHOCTh B IOCTAHOBKE MPOOJIEeMBbI, (GOPMYITHMPOBAaHHUE HOBOTO
acreKTa U3BECTHOM TTPOOIIEMBI,

B) yMeHHUE paboTaTh C IUTEPATypOl, CHCTEMAaTU3UPOBATh U CTPYKTYPHUPOBATH MaTEpUal;

') CAMOCTOSATEIBHOCTh OLIEHOK U CY>KIEHUM;

1) CTUJIEBOE €JMHCTBO TEKCTa, €UHCTBO KAHPOBBIX YEPT.

CreneHb pacKpbITHsI CYIIHOCTH BOIIpOCa:

a) COOTBETCTBHUE IUIaHA TeMe pedepara;

0) COOTBETCTBHE COJICP)KaHUS TEME U IJIaHy pedepara;

B) MMOJTHOTA W TJIyOMHA 3HAHUMU 110 TEME;

r) ymeHue o000IIaTh, JAeiaTh BBIBOJBL, COTOCTaBIATh PA3JIUYHBIE TOYKH 3PEHUS I10
OJIHOMY BOTIPOCY

O60cHOBaHHOCTDH BIOOPA HCTOYHUKOB:

a) OIIEHKa MCMOJIb30BAaHHOW JIMTEPATYphl: MPUBIICUYEHBI JIU Hanbojee U3BECTHbIE PabOTHI
o TeMe HcclefoBaHud (B T.4. KypHaJbHbIE MyONMKAIIMM TMOCJIEIHUX JIET, MOCIEeIHUE
CTaTUCTUYECKUE IaHHBIC, CBOJKH, CIIPABKH U T.1I.).

Cobmroaenue TpeboBaHUN K 0(hOPMIICHHIO:

a) HAacCKOJbKO, BEpPHO, O(OPMIIEHBI CCHIIKA Ha HCIOJIB3YEMYIO JHUTEepaTypy, CIHCOK
TUTEepaTyphl; 0) OIEHKAa I'PaMOTHOCTH M KYJIbTYphl H3JI0KeHHs (B T.4. opdorpadudeckoid,
MYHKTYallMOHHOM, CTUIIMCTUYECKON KyIbTYpHI), BIaIeHUE TEPMUHOJIOTHEH;

B) coOnroieHne TpeboBaHMi K 00bEMY pedepara.

VYuamuiics npeacraisieT pedepar Ha pelieH3UI0 He Mo3Hee YKa3aHHOTO CPOKa.

JU1 yCTHOTO BBICTYIUIEHHUS ydaiiemycsi foctaTouHo 10-20 MUHYT.

OtmeTKka «5» CTaBUTCSA €CIIM  BBINIOJIHEHBI BCEe TPEOOBAHMS K HAMHMCAHUIO W 3alllUTe
pedepara: obo3HaueHa mpoOieMa U O00OCHOBaHA €€ aKTyallbHOCTh, CAENaH KpaTKUil aHaau3
Pa3IMYHBIX TOYEK 3PEHHUS Ha paccCMaTpPUBAEMYIO0 MPOOIEMY W JOTHYHO M3JI0KEHA COOCTBEHHAS
MO3UIHs, CHOPMYTUPOBAHBI BEIBOIBI, TEMA PACKPHITA TTOJHOCTHIO, BBIIEP:KaH 00BEM, COOTIOACHBI
TpeOOBaHUS K BHEIIHEMY OQOPMIICHHIO, JaHbI TMPaBHIbHbIE OTBETHl HAa JOIMOJHUTEIHHBIE
BOIIPOCHI.
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OTMmeTka «4» CTaBUTCS €CIIH BBITIOJTHEHBI OCHOBHBIE TpEOOBaHMSI K pedpepary u ero 3ammre
BBIIIOJIHEHBI, HO IpPU 3TOM JONYUIEHbl HENOUYETHl. B yacTHOCTH, MMEIOTCSI HETOYHOCTH B
U3JI0)KEHUM MaTepuaia; OTCYTCTBYET JIOTHYECKas IOCIEI0BAaTEIbHOCTh B CYXKJICHUSAX; HE
BbIJIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIIeHHs B 0()OPMIIEHUH; Ha JOTIOJTHUTEIBHBIE BOTIPOCHI
IIPY 3aILUTE JAHBI HETIOIHbBIE OTBETHI.

OtmeTka «3» CTaBUTCS €CIM UMEIOTCSl CYIIECTBEHHbIE OTCTYIUIEHHS OT TPEeOOBAHUN K
pedepupoBanuio. B wacTHOCTH: TeMa OCBEIIEHa JIMIIb YaCTUYHO; JOMYIIEHBI (PaKTHUYECKHE
omMOKKH B colepaHuu pedepara WM MPU OTBETE HA JONOJHHUTEIBHBIE BOIPOCHI;, BO BpEMs
3aLUThl OTCYTCTBYET BBIBOI.

OTtmeTka «2» cCTaBUTCS e€cld Tema pedepara HE pacKpbiTa, OOHAPYKUBACTCS
CYIIECTBEHHOE HEMIOHUMAaHUE IIPOOIIEMBI.

6. YAEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

* Xumus, 10 xnacce/ INabpuensn O.C., OO1iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AKIMOHEPHOE o01ecTBo «M3narenbcTBO «IIpocsemnienne
* Xummus, 11 xnacc/ I'abpuensia O.C., OOIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODAY;
AxunonepHoe o6miectBo «M3narensctBo «lIpocsemienne

BBenute BapuaHT

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIsicoBa «Xumuss Metoanueckoe mocodue — 0a30BBIN
ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, N.I".OctpoymoB, «OO011ast XMMHS B TECTax, 3a7a4ax, ynpakHeHusX. 11
kiace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponsHBIE H
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HacronpHas kKHHra
ist yautensi». Yacts 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knmacc: HactosnpHast kHUTA
tst yautensi». Yacts 2 — M.: Jlpoda, 2022 ro.

6. O.C.I'abpuensH, I1.B.PemeroB, N.I".OcTtpoymoBa «3amaun 1Mo XMUMHH U CHIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. [lenucoBa «Xumus 11 kinacc noypoussie miansl no yde6Huky O.C.I'abpuensina,
I".I".JIeicoBoii» - Bonrorpamy Yuurens 2018ro.

8. M.A.Ps6oBa, ¥Y.}O.Hesckas, P.B.JIuako «Tectbl mo xumuu 11 kmacey, - M.: Dk3aMmeH,
2019r.

9. O.C.I'abpuensn, .I".ocTtpoymMOB «XUMUYECKHUI1 SKCTIEpUMEHT B 1ikoJie 11 kimacey; - M.:
Hpoda. —2019 ron.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCHBI CETHU
UHTEPHET

Beenute _ Breaurenannsiehttp:/ www.chemnet.ru ['azeta «Xumush» U CaiT Ais yaIuTens
il uny Ha YPOK XUMHID)
http://him.1september.ru Enunas womnekuus [[OP: IIpenmernas xomnekuus «XuUMHD
http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-HAay4HBIE  3KCIIEPUMEHTHI:
XUMHSL. Komnekuus Poccwiickoro 0011e00pa30BaTENHLHOTO noprana
http://experiment.edu.ru AJIXMUMUK: caiT JLIO. AnukGepoBoit
http://www  alhimik.ru = Bcepoccuiickas  onummnmuaza  IIKOJBHHUKOB [0  XHUMHHU
http://chem.rusolymp.ru Opranuyeckass XuMus: dIEKTPOHHBIA Y4eOHUK I CPETHEH IIKOJIBI
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http://www.chemistry.ssu.samara.ru OcHOBBI XUMUU: AIIEKTPOHHBIN yueOHUK
http://www hemi.nsu.ru OTKpBITHII KOJUISIK: Xumus
http://www.chemistry.ru JlucraHMOHHAs] OJIMMIUAAA 10 XHMHH: TEICKOMMYHHKAIIMOHHBIN
00pa3oBaTeNbHBINA MPOEKT
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