MognucaHo
undposom
NoAnucblo:

MBOY
"cowir

N(_)9 8 " ?353:.09.30
19:10:54
+07'00'

MUHHUCTEPCTBO NPOCBEHIEHHSI POCCUICKOM ®EJEPAIIUN

MHUHHCTEPCTBO OBPA30OBAHHUS AJITAHCKOI'O KPASI

KOMUTET 10 OBPA30BAHMIO I'OPO/I BAPHAY.I

MBOY "COII Ne98"

PACCMOTPEHO
Pyxosoaurens MO

\ i~ O.A. bubexoBa

ITpotoxos Ne3
oT «22» aBrycra 2024 1.

COI'’TACOBAHO
[legaroruyeckum COBETOM

[Tpotoxos Nel2
oT «22» aprycra 2024 1.

YTBEPXJIEHO
AnpexTop

/}af T.I'. PsimonoBsa

Ipuras Ne
ot«30n-aBrycta 2024 1.

(ID 328135)

PABOYAS TPOI'PAMMA

yueOHoro npeamera «Xumus. bazosblii ypoBenb»

ns obyqaronmxes 10 — 11 knaccos

r. bapnayna 2024




[NOACHUTEJIbHA A 3AITNCKA

[Iporpamma 10 XMMHMHM Ha YypOBHE cpeaHero oobmero oOpa3oBaHusi paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «OO6 ob6pa3oBanuu B Poccuiickoi
Ddenepauumn», TpeOOBaHU K pe3yIbTaTaM OCBOCHHS (eiepabHOi 00pa30BaTeIbHON MPOTrPaMMBI
cpenero  obmero oOpaszoBanus (DPOII COO), mnpencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpaszoBatenbHoM crannapre COO, c¢ yuérom Konuenuum npenogaBaHHs
ydueOHOoro mpeamera «XuMus» B 00pazoBaTeNbHBIX opraHuzanusix Poccuiickoit denepauuu,
peanu3yolruX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMBbl, 1 OCHOBHBIX I0JIOKEHUH «CTpaTeruu
pasBuTHs BocnuTaHus B Poccuiickoit ®denepanuu Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/IOB K pa3pa0OTKe MpOrpamMMmbl MO XMMHH, K OMPEJEICHHUI0 OOIIeH cTpaTeruu
00ydYeHHUsI, BOCITUTAHUS U PAa3BUTHUSI OOYYAIOIIUXCSI CPEICTBAMHU yU4EOHOTO TpeaMera « XUMUsD)
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIENTyanbHbIe nosoxkenus ®I'OC COO o
B3aMOOOYCIIOBICHHOCTH IEJIEH, COep KaHMs, pe3yIbTaTOB 00y4YeHUs U TpeOOBaHMI K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xumuaeckoe o0pa3oBaHHUE, MOJIyYaeMO€ BBITYCKHUKaMH 00I1e00pa30BaTEIbHOM OpraHU3allNH,
SBIIIETCA HEOTHEMJIEMON YacThi0 MX 00pa3zoBaHHOCTU. OHO CIYKHT 3aBEpIIAIONIUM ATArioM
peanu3any Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
LIEJIOCTHOM CHUCTEME XUMHUYECKOro 0o0pa3oBaHMs. JTU IIEHHOCTH KAacarOTCs TMO3HAHUS 3aKOHOB
MIPUPOIBI, GOPMUPOBAHUS MUPOBO33PEHUS U O0IIEH KYJIbTYphI UETIOBEKA, a TAK)KE IKOJIOTHIECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3/10pPOBbIO M IIPUPOIHOHN cpefe. Peanuszyercs xummuueckoe
oOpa3zoBaHue 0OyYaroONIMXCsl HA YPOBHE CpPeHEro 00IIero o0pa3oBaHMs CPEeICTBAMH y4eOHOTO
npeameTa «XuMus», CoJIepkKaHue U MOCTPOEHUE KOTOPOTo OMPEEICHbI B MPOTpaMMe 110 XUMUU
¢ y4€ToM crienu(UKU HAyKH XUMHH, €€ 3HAYCHUS B TO3HAHUU MIPUPOJIBI U B MATEPUATIHBHON KU3HU
o0miecTBa, a TakkKe ¢ y4€TOM OOMIMX IIeJied W MPUHIIUMIIOB, XapaKTePU3YIONINX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHeTo ol1ero oopazoanus B Poccuiickoit deneparium.

XuMHUsL KaK d3JEMEHT CHUCTeMBl €CTECTBEHHBIX HAYK HUIpPaeT OCOOyI0 pOJib B COBPEMEHHOM
LUMBUJIN3AMU, B CO3JJaHUM HOBOW 0a3bl MaTepuaibHOW KyJIbTypbl. OHAa BHOCUT CBOM BKJaj B
(hopMUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIIECHHUS, B CO3JJaHUE 1IETTIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/IbI U YEJIOBEKA, KOTOpOe OPMUPYETCS B XMMHUU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIETO MHUPA, OCO3HAHMSA B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU OOJIACTIMU MPUMEHEHHUSI.

TecHO B3aMMOJIEUCTBYS C JIPYTMMH €CTECTBEHHBIMM HayKaMHU, XUMHUSl CTaja HEOThEeMJIEMOM
4acTbl0 MHUPOBOH KyJNbTYpbl, HEOOXOAMUMBIM YCIOBHEM YCIEIIHOTO TpyJa U KHU3HU KaXKAO0ro
yiieHa oOmecTBa. CoBpeMeHHass XHMMHs KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKHUX
TEXHOJOTHI HalpaBleHa Ha pelleHHe TIJ100albHBIX Mpo0JieM YCTOWYMBOIO pa3BUTHUS
YeJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MTUIIIEBOM, IKOJIOTHIECKON 0€30ITaCHOCTH M OXPaHBI
310POBBSL.

B cooTBeTcTBUY ¢ 00IIMMY TENISIMU M IPUHITUIIAMU CPEIHET0 00IIero 00pa3oBaHus ColepIKaHue
npeamera «Xumus» (10—11 kmaccel, 0a30BbIii  ypOBEHb H3yYCHHs) OPHUEHTHUPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOAMMYIO UM st
BBIPA0OTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEUIHOTO BKIIOYEHHS B JKU3Hb COILIMyMa,
MIPOJOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTSAX, HE CBI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.
CocTaBnsiromMMH NpeaMeTa « XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMHsD U
«OO0m1as 1 HeOpraHMYECKast XUMUS», OCHOBHBIM KOMITOHCHTOM COJICPYKaHUSI KOTOPBIX SIBJISIFOTCS
OCHOBBI 0230BOil HAYKU: CHCTEMA 3HAHUH 110 HEOPTAaHUYECKON XUMUM (C BKIIIOUEHUEM 3HAHUI U3
oOuieil XuMHuM) U opraHnyeckor xumun. @opmMupoBaHUe JaHHOW CUCTEMbI 3HAHUN MPU U3yUYEHUU
npeaMeTa 00ecrneynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOT00Opa3Hsi BEIIECTB HA OCHOBE
OOLINX MOHSTUN, 3aKOHOB U TEOPUN XUMHUHU.



CtpykTypa conepkanus KypcoB — «Opranndeckast xumusi» 1 «OO011as 1 HeopraHu4eckast XUMHs
copMHpOBaHa B MPOrpaMMe IO XMMHUU HAa OCHOBE CHCTEMHOT'O MOJX0/1a K H3yYSHUIO Y4eOHOTO
MaTtepuana U 00ycJIOBJIeHa UCTOPUUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha ONPEEIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYECKON XMMMM BEIIECTBA pPacCMaTPHUBAIOTCS Ha
YPOBHE KJIaCCUYECKON TEOPUU CTPOCHHS OPraHMYECKUX COEIUHEHUM, a TAKXKE Ha YpOBHE
CTEPEOXMMHYECKUX U DJIEKTPOHHBIX MPEICTaBICHUNH O cTpoeHMH BemiecTB. (CBeneHus o0
M3y4yaeMbIX B Kypc€ BEILIECTBAaX JAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 10 CIIOXKHBIX
OMOJIOTHYECKH AaKTUBHBIX COCIUHEHHMH. B Kypce OpraHm4eckoil XMMHU TOIYy4aloT pa3BHTHE
c(hopMUPOBaHHbIE HA YPOBHE OCHOBHOT'O 00I11eT0 00pa30BaHus IEpBOHAYATIBHBIE MPEACTABICHUS
0 XUMHUYECKOH CBSI3U, KJIACCH(PHUKAIIMOHHBIX ITPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOHCTB BEIIECTB
OT UX CTPOEHHUSI, 0 XMMUYECKOHN peaKuu.

[Tox HOBBIM yIJIOM 3peHMs B IpeaMeTe « XUMHsD» 0a30BOI0 YPOBHS pacCMAaTPUBAETCS U3YUYEHHBIN
Ha YpPOBHE OCHOBHOTO 0OOIIero o0pa3oBaHHs TEOPETUYECKUH Marepuan U (aKTOJIOTHYeCKHe
CBEJICHUSI O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u
HEOopraHuyYecKass XUMHsS» OOYyYarolIMMCsl MPEIOCTaBISETCS BO3MOXKHOCTH OCO3HATh 3HAUCHUE
MEPUOINIECKOT0 3aKOHA C OOIIETEOPETHUECKUX U METOJOJIOTMYECKUX MO3UINHI, TIy0Ke MOHATh
UCTOpPUYECKOE H3MEHEHHE (YHKLUH 3TOro 3aKoHa — OT 00oOmaroniei a0 OOBACHSIOMEH U
MPOTHO3UPYIOIIECH.

Enunas cucremMa 3HaHMII O BaKHEWIIMX BEIIECTBaX, MX COCTAaBE, CTPOCHUM, CBOWCTBAX M
MIPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsiercas B Kypcax 10 wu 11 KiaccoB »3iemMeHTaMu colepKaHUs, HMMEKUUMU
KyJbTYPOJIOTHYECKMM M TPUKIATHOW XapakTep. OTU 3HAHUA CIIOCOOCTBYIOT MOHHUMAaHUIO
B3aMMOCBSA3M XUMHUHU C JPYTMMU HayKaMH, PAacKpbIBalOT €€ pPOJb B II03HABATEIbHOU U
MPaKTUYECKON JIESTEIIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBA)XKEHHUS K IpoLEccy
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NMpoOJIeMax, CBSI3aHHBIX C XMUMHEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMAIMIO U MPUMEHATH €€ JIJIs MOTOTHEHHs 3HAHUH, pelieHus
VMHTEJUIEKTYAJIBHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIEAOBATENBbCKUX 3ajad. B 1emnoM coxeprkaHue
y4e0HOro mpeaMeTa « XUMUs JaHHOTO YPOBHS M3yY€HHUsI OPUCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4aromuXxcsi MUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUS (QMIOCOPCKUX HAEH, TAKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHMYECKOTO M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, [I03HABAEMOCTh MPUPOIHBIX SBJICHHUM IMMyTEM dKCIIEpUMEHTA
U pelieHHs] MPOTUBOPEUYUI MEXIy HOBBIMH (aKTaMU M TEOPETHUYECKUMH TMPEIIOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PELICHUH HKOJIOTUYECKUX MpoOsieM, a Takke MpodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, CIPbsI, CO3JJaHNUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mane pemeHus 3amay BOCHUTAHUS, Pa3BUTUS M COLMANU3ALMU OOYYarOIIMXCS MPUHSTHIC
MporpaMMOM MO XUMHUHU MOAXOAbl K OMNPENEICHUI0 COJEpPKAHUS W IOCTPOCHUS NpeIMeTa
Mpe1ycMaTpuBalOT (GOPMUPOBAHHE YHUBEPCATbHBIX yUEOHBIX ACHCTBHI, MMEIOIUX 0a30BoOe
3HAUEHWE JUIs PA3IMUYHBIX BHJIOB JEATEIBHOCTH: PEIICHHs IpoOJIeM, MOUCKA, aHaiau3a H
00paboTkn wHGpOpPMAIMK, HEOOXOJMMBIX [IJI1 TPHOOPETEHUS OMbITa MPAKTHYECKOH U
HCCIIE0BATENIbCKOMN NEATEIBHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITIO3HAHUM XUMHUHU.

B mpaktuke npernomaBaHus XMMUU KaK Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHUs, TaK U Ha
YPOBHE CpeaHero ooOmero oOpa3oBaHus, IPU ONPEACIICHIUH COACPKATEIBHON XapaKTePUCTUKU
nened M3y4yeHus IMpeAMeTa HalpaBICHHEM INEPBOCTENEHHOW 3HAYMMOCTH TPaJAUIMOHHO
npu3Haércss (HOpMUpOBAHME OCHOB XHMHYECKOW HAayKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUYECKON IEITEIIbHOCTH YEIOBEKA U KaK OTHOI'O U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METOAMYECKON TOUKHM 3pEHUS TaKOM MOJXOJ K OMPENENICHUIO IeJell M3ydeHus
MpeaMeTa SIBJISETCS BIIOJIHE ONPAB/IaHHbIM.

CornacHo JaHHOM TOYKE 3pEHUs TJIABHBIMU LEJISIMH U3Y4YE€HUS IpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 x71.) siBRSIFOTCA:

(hopMHUPOBaHHE CHUCTEMBbI XMMHUYCCKHX 3HAHUN KaK BaKHEHIICH COCTaBISIONMICH €CTECTBCHHO-
HAay4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHS, (DyHIaMEHTaIbHBIC



3aKOHBI M TCOPHH XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE ¥ TIOHUMAHHUE CYITHOCTH JOCTYITHBIX
0000IIeHNT MHUPOBO33PEHYECKOTO XapaKkTepa, O3HAKOMIIGHHE C HUCTOpHUEH HUX pa3BUTHS U
CTaHOBJICHUS;

dbopMUpOBaHHEe U pa3BUTHE TPEICTABICHHNA O HAYYHBIX METOAAaX I[MO3HAHUS BEHICCTB H
XUMHAYECKUX PEaKIHid, HEOOXOAMMBIX JUIS MPUOOPETEHHUsST YMEHUH OPHEHTHUPOBATHCS B MHUPE
BEIICCTB M XUMUYECKUX SIBJICHHIA, IMEIOIINX MECTO B TIPUPO/IE, B TPAKTHUECKON U TTOBCETHEBHOMN
KHU3HH;

pa3BUTHE yYMEHHA M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM M OOBSICHEHHEM
XHUMHUYECKOTO IKCTICPUMEHTA, COOTFOICHUEM MTPAaBHJI 0€30IIaCHOT0 00paIleHHs C BEIECTBAMH.
Hapsimy ¢ atumMm, copepikaTellbHAsh XapaKTEpHCTHKA IeNed W 3ajJad W3Y4YCHHS MpeaMera B
porpamMme 1o XUMHUH yTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUH C HOBBIMHU MPUOPUTETAMH B
cucreMe cpeaHero oduiero oopasoanusi. CerojHs B NPEnoJjaBaHUN XUMHUH B OOJIBIIECH CTENIEHU
oTHaéTCs MPEINOYTCHUE TIPAKTUIECKON KOMIIOHEHTE COepP)KaHusl 00yUCHHSI, OpPUSHTUPOBAHHOMN
Ha TIOATOTOBKY BBIIYCKHHKa 00IIe00pa30BaTeIbHON OpraHU3aIlH, BIaJCIONIeT0 HE HabOpoM
3HaHW#, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMH aKTHBHOTO
TOJTyYCHUSI 3HAHUW U TIPUMEHEHUS UX B PEATbHOM KU3HU JIJISL PEIICHUS IPAKTHYCCKUX 3a/1a4.

B cBs3u ¢ 3TUM mpu U3y4YeHUH MpeaMeTa «XUMHUs» TOMHHHUPYIOIIee 3HAYeHHE MPUOOpeTaroT
TaKHe EeNH U 3aJ[a4H, KaK:

ajanTanus OOYyYaroIMXCS K YCJIOBUSM TUHAMUYHO DPa3BUBAIOLIETOCS MUpPa, (OpMHpPOBaAHHUE
WHTEJUICKTyJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TMPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIlHsIX,
CBSI3aHHBIX C BEMICCTBAMH U UX MPUMCHCHHEM;

(dbopMupoBaHHe Y OOYYaIOUIUXCA KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI), MMEIOIINX
YHHUBEPCATLHOE 3HAYCHUE IS PA3IMYHBIX BUIOB JISATCIBHOCTH: PEHICHHUS MPOOJIeM, TOUCKA,
aHanu3a U o0paboTku MH(pOpPMAIMK, HEOOXOAUMBIX U MPUOOPETEHUS OMBITA NEATEIHHOCTH,
KOTOpas 3aHMMaeT BaXHOE MECTO B TIO3HAHMHM XHMHH, a TaKXKe JUIsl OINCHKH C TIO3HIHAN
IKOJIOTHUECKON Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHUYECKUX MPOIECCOB Ha
OpTaHu3M YeJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TIO3HABATENILHBIX HWHTEPECOB, HWHTEIJICKTYyallbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
00yJarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIC 3HAHWUSA 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH TOTPEOHOCTSIMH, UCTIONIH30BaTh COBPEMEHHbIE HH(HOPMAIIMOHHBIE
TEXHOJIOTHH JIJIS TIOMCKA ¥ aHAJIN3a yIeOHOW W HAyJHO-TIONMYJIIPHON HHPOPMAIIUH XUMHYECKOTO
COJICPKAHMS;

(dbopMHUpOBaHHE M Pa3BUTHE y OOYYAIOMIMXCS ACCOLUMATHBHOTO W JIOTHYECKOTO MBIIIICHHUS,
HaOJIIOIaTeTbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHIH XUMUYECKOTO SKCIIEPHMEHTA;

BOCIIUTAHHE Y OOYYArOMIMXCSl YOKAEHHOCTH B TYMAaHHCTUYECKOW HAMPABICHHOCTH XUMUH, €€
BOXHOH pONM B PEHICHHH TJIO0AJBHBIX TPOOJIEM paIMOHAIBLHOTO TPHUPOJIOTIOIE30BAHMS,
MOTIOJTHEHHSI YHEPTeTUYECKUX PECYPCOB M COXPAHEHUs] MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HEOO0XOMMOCTH OEPEKHOTO OTHOIICHHUS K MPUPOJIC K CBOEMY 3JI0POBbBIO, a TAKIKE MMPUOOPETECHHS
OTIBITAa WCTOJIb30BAHUS TIOTYUYEHHBIX 3HAHUU ISl IPUHSITHSI TPAMOTHBIX PEIICHUN B CUTYAIIHsIX,
CBSI3aHHBIX C XMMUYECKHMU SIBIICHUSIMH.

B ydeOHOM 11aHE cpeaHero 001ero o0pa3oBaHus MpeaMeT « XUMUs» 0a30BOTO YPOBHS BXOAWT B
COCTaB MpeAMETHOH 00sacT «ECcTeCTBEHHO-HAYYHBIE PEIMETHD).

OO1m1ee 4nCII0 9YacoB, OTBEACHHBIX Ui M3YUYCHUS! XMMHHU, HAa 0a30BOM YPOBHE CpPETHEro OOIIero
oOpasoBanus, coctaBisieT 68 yacos: B 10 knacce — 34 yaca (1 gac B Henmento), B 11 kimacce — 34
yaca (1 yac B HeAemo).



COJAEPXAHUE ObYYEHUA
10 KJIIACC

OPI'’AHMYECKAA XUMUA

TeopeTnueckre OCHOBbI OPraHU4eCKON XUMHUU

IIpenmer  opraHmdeckod  XuUMHUM: €€  BO3HUKHOBEHHME, pa3BUTHE U 3HA4YCHHUE
B IIOJyYE€HUH HOBBIX BELIECTB U MaTepuajoB. Teopus CTPOEHMsI OpraHUYECKUX COSAMHEHUN A.
M. BytnepoBa, €€ ocHOBHbIe mNoJjoXkeHHUs. CTpyKTypHble (OpPMYJIbl OPraHUYECKHUX BEIECTB.
I'omounorust, usomepusi. XumMuueckas CBSi3b B OPraHMYECKHUX COCIUHEHUSX — OAMHAPHBIE U
KpaTHBIE CBSI3HU.

[IpencraBnenne o Kiaccu(UKAUM OpPraHMYECKUX BemecTB. HOMEHKIaTypa OpraHHMYecKUX
COEJIMHEHUH (cucTeMaTu4ecKas) U TPUBUAJIbHbIE HA3BaHUS BAKHEHUIIIMX PEJICTaBUTEIICH KIIacCOB
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJILHBIE METOJbl W3YYEHHs BEIIECTB W WX MPEBPALIEHUN: O3HAKOMIIEHHE C
o0Opa3LaMu OpraHWYeCcCKUX BELIECTB U MaTepHajlaMd HAa UX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ
OpPraHMYeCKUX BELIeCTB, HAOIIOAEHHWE W OMNHMCAaHWE JEMOHCTPAIlMOHHBIX ONBITOB IO
MIPEBPALLEHUIO OPraHMYECKUX BEIECTB IPU HAarpeBaHuU (TJ1aBJIeHUE, O0yTJIMBAaHUE U TOPEHUE).
YrineBonopoabl

AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — IpOCTEHIINE NTPEACTaBUTEIN
QJIKAHOB: (PM3UYECKUE U XUMUUECKHE CBOICTBA (peakluy 3aMELICHUs] U TOPEHNUs ), HAXOXKACHUE B
MIPUPOJIE, IOJTyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHHME, T'OMOJIOTMYECKUH psAA. OTWUIEH M NPONWIEH — MpOCTEHIINe
MpeICTaBUTENHN aJKEHOB: (U3MUEeCKHe U XUMHUYECKHE CBOMCTBA (peakUuu TUAPUPOBAHUSA,
raJIOT€HUPOBAHUS, TUIpaTallui, OKUCIICHUS U MOJIMMEPU3ALINHN), TIOTYYEHUE U IPUMEHEHHUE.
Ankanuensl: Oytanuen-1,3 u metunOyTanueH-1,3: ctpoeHue, BaXKHEHIINE XUMUYECKHAE CBOWCTBA
(peakuus nmonumepusanum). IlodydeHne CHHTETUYECKOTO KayuyKa U Pe3HHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUI psAll. ALIETUIIEH — MPOCTEHIIHA
NPEICTaBUTENb ATKWHOB: COCTaB, CTPOEHHE, (PU3MUYECKHEe M XMMHUYECKHE CBOIcTBa (peakuuu
TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, THAPATALIUU, TOPEHUS ), TOIyYeHHE U IPUMEHEHHUE.

Apensl. beHszom: coctaB, cTpoeHHe, (U3MYECKHME M XUMHYECKHE CBOMCTBAa (peaKiuu
raJIoreHUPOBAaHUS M HUTPOBAHUs), NOJIy4deHHE M NpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuyeckue u XumuyecKue ceoucmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUS), NOJYYeHUue U
npumeHnenue. TOKCHYHOCTb ~ apeHOB. ['eHeTmyeckas  CBSA3b  MEXKIAY  yIJIEBOJOPOJAMH,
MPUHAIEKALUME K Pa3InIHbIM KJIacCaM.

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOI0B. [[prpoaHblii ra3 u monyTHeIe HedTsaHbIE Ta3bl. HehTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mepepabOTKM HEPTHU: MEperoHka, KPEKUHT (TePMHUYECKHH,
KaTaIUTUYeCKHi), mmponu3. Ilpomykrel mepepaboTkum HePTH, UX NPUMECHEHHE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yroib U MPOIyKTHI €0 NepepadoTKH.
OKCIEpUMEHTAJIBHBIC METOJbl W3YYECHHs BEIIECTB W WX MPEBPALIECHUN: O3HAKOMIICHHE C
o0pa3IaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «Hegtb» n «Yroab», MoaearnpoBaHme
MOJIEKYJl YTJIEBOJOPONOB M TaJOr€HONPOU3BOAHBIX, IMPOBEICHHE NPAKTUYECKONW pPAaOOTHI:
MIOJIy4E€HHE ITUJIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Boluncnenus no ypaBHEHMIO XMMHMYECKON peakiuu (Macchl, 00bE€Ma, KOIMYECTBA UCXOAHOIO
BEIleCTBA WJIM MPOAYKTa pEeakUUH IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3
HCXOJIHBIX BEILECTB WM MTPOJYKTOB PEAKLIUN).

Kucnoponconepxalye opraHi4eCKue COEAUHEHMS

[IpenenpHble OAHOATOMHBIE CIUPTHI. METAaHOIN U 3TAHOJI: CTPOCHUE, (PU3MUECKHE U XUMUYECKUE
CBOMCTBa (peaklUMu ¢ aKTUBHBIMH METallJlaMM, TaJOreHOBOJOPOJaMH, TOPEHHE), IPUMEHEHHE.




BonoponHsie ¢BsA3M MEXIy MOJIEKyJ1aMHU CIUPTOB. JlelicTBHE METaHOIA U YTaHOJIa Ha OpraHUu3M
YeJIoBeKa.

MHOroaToMHbl€ CIUPTHL. DTUIEHIVIMKONb U TJIMLEPHH: CTPOEHHE, PU3MUECKUE U XMMUYECKHE
CBOMcTBa (B3aMMOJAEMCTBHE CO ILEJIOYHBIMU METAUIAMM, KAdeCTBEHHAs peaklus Ha
MHOr0aTOMHble cHupThl). JleiicTBue Ha opraHu3Mm uyesoBeka. [IpuMeHeHue rIiulepuHa U
STHJICHIJIUKOJIS.

@deHo: CTpOEHHE MOJIEKYJbl, (pU3MUECKHe U XMMUYECKHe CBOMCTBA. TOKCHMUHOCTH (peHoIa.
[Ipumenenue penomna.

Anbaerunpl U kemonsi. GopManbAeru, aueTaabAerul: CTpoeHHUe, (pu3nyeckrue 1 XUMUYECKHe
CBOMCTBa (peakUMM OKMCIEHUS U BOCCTAHOBJICHHS, KaUECTBEHHbIC pEaKLUH), MOIYyYCHUE U
IIPUMEHEHHUE.

OnHOOCHOBHBIE TpelieibHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbHHAasE U YKCYCHasl KHUCJIOTBHI:
CTpO€HUE, PU3NUECKUe U XUMHUYECKUE CBOMCTBA (CBOWCTBA, O0LIME JUIs Kilacca KUCIIOT, peakLus
sTtepuukanuu), MojiyueHue U mpuMeHeHue. CTeapuHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
IIPEICTABUTENN BBICHIMX KapOOHOBBIX KMCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE JEHCTBHE.

CroxHble 3pHUpBl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposn3 cloXHBIX 3¢HUpoB. KUpHI.
I'mpponus xupos. [Ipumenenne xxupoB. bruosornueckas poJib KUpOB.

VYrneBoapl: cocTaB, KiaccUpUKalMsg yrieBoAOB (MOHO-, JW- M Mojucaxapuisl). [nmokosza —
MPOCTEHIINA MOHOCaxapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (pU3MUYEeCKHe U XMUMHUYECKHE
cBoiicTBa (B3aumoeiicteue ¢ ruapokcuaom meau(1l), okuciaenne aMMuayHbIM PACTBOPOM OKCHIA
cepedpa(l), BoccraHoBneHHE, OpOXKEHUE TIIOKO3bI), HAXOXKJIECHHE B MPUPOJE, NMPUMEHEHUE,
6uonornyeckas poib. @oTocunres. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemitronoza kak npupojHble mnoiuMepbl. CTpoeHHE Kpaxmaja U LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpOoJin3, KAUeCTBEHHAs PEaKIIUs C HOJIOM).
DKcrepuMeHTaIbHbIE METO/Ibl H3YUYEHHS BEIIECTB U UX MPEBPAIICHU: TPOBeIeHNE, Ha0II0IeHNE
U ONHMCAaHWE JIEMOHCTPALlMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE pEAKIUH
OJIHOATOMHBIX CHUPTOB (OKHcIeHue sTaHona okcuaoM Meau(Il)), MHOroaroMHBIX CHHPTOB
(B3aumozeiictBue riunepuHa ¢ rugpokcunom meau(ll)), anprerunoB (OKMCIeHHE aMMHAYHBIM
pactBopom okcuaa cepedpa(l) u runpoxcuaom menu(Il), B3anmozeiicTBue kpaxmana ¢ HOJOM),
MIPOBEICHNE MPAKTUUECKOM paboThl: CBOMCTBA pacTBOPa YKCYCHOM KHUCIOTHI.

PacuérHeble 3a/1aun.

Boluncnenus no ypaBHEHMIO XMMHMYECKOH peakiMM (Macchl, 00bEMa, KOIMYECTBA MUCXOAHOIO
BEIIECTBA MM NPOJIYKTa pEaKkLUUH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OIHOIO W3
HCXOJHBIX BEIIECTB MM NIPOJYKTOB PEAKLIUN).

A3oTconepKalue OpraHn4ecKue COeMHECHNUS.

AMUHOKHCIIOTBH Kak aM(OTepHble OpraHudeckue coenuHeHHs. Du3ndyeckue U XUMHUYECKHE
CBOWCTBAa aMHUHOKHCIIOT (Ha MNpHMepe TIJUIMHA). buonoruueckoe 3Hau€HHE aMMHOKHCIOT.
[TenTuae!.

benkn xkak npupoHbIe BEICOKOMOJIEKYJISIPHBIE coeinHeHus. [IepBudHas, BTOpU4Has U TPETHYHAS
CTpYKTypa OenkoB. XWMHYECKHE CBOWCTBA OEJNKOB: THAPOJIH3, AEHATYpaIys, KadyeCTBEHHBIC
peaxiy Ha OeNKH.

DKcIeprMEHTAbHBIC METO/IbI M3YUYCHHS BEIIECTB U MX NPEBPALICHUI: HA0II0ICHHE U ONMCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalus OEJIKOB IIPU HArPEBAHUH, LIBETHBIE PEaKIMH OEJIKOB.
BbicOKOMOIEKYIIpHBIE COETUHEHUS

OCHOBHBIE TIOHATHA XWUMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHN: MOHOMEpP, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpU3AlNM, CpPEAHSAs MOJIeKyJsipHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN — MTOJIMMEPU3aLUs U ITIOJIMKOHCHCALIHS.
OKCHEPUMEHTAIbHBIE METOJbl H3YYEHMs BEIIECTB W UX MPEBpalllEHUH: O3HAKOMJIEHHE C
o0pa3iaMy NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAydyKOB.

MeXnpeaAMETHBIE CBS3H.




Peanuzamuss MeXnpeIMETHBIX CBSI3€H MNpU HM3y4YEHUUM oOpraHudecko xumuu B 10 Kiacce
OCYIIIECTBIISIETCS. Yepe3 HCIOJIb30BaHWE KaK OOIIMX E€CTECTBCHHO-HAYUYHBIX IMOHATHH, TaK W
TOHSATUH, SBIISIOIIMXCS CUCTEMHBIMU TSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
OOmue ecTecTBEHHO-HAyYHbIC TOHATHSA: SBJICHHE, HAY4YHBIH (DAKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJu3, CUHTE3, Kiaccu(uKamus, MEePUOJUYHOCTh, HAOJIOJEHUE, WU3MEpPEHHE, IKCIIEPUMEHT,
MOJICTUPOBAHHUE.

dusnka: mMaTepusi, dHEPrus, Macca, aToOM, JJICKTPOH, MOJICKYyJia, DHEPreTUYCCKUN YPOBEHD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKIE BETMYMUHBI U €TUHUIIBI KX
U3MEPECHUSL.

buonorusi: kierka, opraHm3Mm, Owocdepa, OOMEH BEImECTB B Opranm3me, (OTOCHUHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKHU, YIIIEBObL, JKUPBL, (DEPMEHTHI).

I'eorpadus: MuHEpAITBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTUIHBO, PECYPCHI.
TexHonorus:: MUIIEBBIE MPOIYKThl, OCHOBBI PAIlMOHAJIBHOIO MHTAHUSA, MOIOIIUE CPENICTBA,
JICKapPCTBCHHBIC M KOCMETHUYECKUE TIPeTapaThl, MaTepUalIbl U3 HCKYCCTBEHHBIX U CHHTCTHUECKUX
BOJIOKOH.

11 KJIACC

OBIIAA 1 HEOPTAHUYECKAS XUMUA

TeopeTnyeckue OCHOBbI XUMUU

XuMHUeCKuil 371eMeHT. AToM. SIIpo aToMa, U30TOIbL. DJIEKTPOHHAsE 000JI0UKa. DHEPreTHYecKHe
YPOBHH, MOJypOBHU. ATOMHBIE OpOUTaH, S-, P-, d- ameMeHThl. OCOOCHHOCTH pachpeaeICHUs
9JIEKTPOHOB O OpOUTANsIM B aTOMax d3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJOB. DIIEKTPOHHAS
KOH(UTypaius aTOMOB.

ITepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumudeckux diueMeHToB . 1. Menzeneesa.
CBs3p mepuoaM4ecKoro 3akoHa W Ilepuoanyeckol CHCTEMBI XUMHUYECKHX JJIEMEHTOB /.
W. MenneneeBa ¢ COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs
CBOMCTB XUMHYECKHX AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BEIIECTB MO rPpynnam
U nieproaaM. 3HaueHUe IepUOIUYECKOr0 3aKOHA B Pa3BUTUN HAYKH.

Crtpoenue BemecTBa. XUMHUUYECKas CBsA3b. BUIbI XUMUYECKOH CBA3HM (KOBaJCHTHAs! HETOJApHAS U
MOJIIpHAsl, NOHHAsI, METaJUIMYecKast ). MexaHu3Mbl 00pa3oBaHMsI KOBaJEHTHON XMMHUECKOH CBSI3U
(oOMeHHBIT u JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas CBSI3b. BaneHTHOCTS.
DnexTpooTpuLATENbHOCTh. CTeneHb OKUCIIEHNs. IOHbI: KATUOHBI U AHUOHBI.

BemecTtBa MOJEKYJIAPHOTO M HEMOJEKYJSIPHOTO CTPOEHHUSA. 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTBA. THMBl KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

Ilonsstne o nucnepcHeIX cucremax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas nois
BELIECTBA B PaCTBOPE.

Knaccudukanuss Heopranumyeckux coeauHeHHH. HomeHKnaTypa HEOPraHWYECKHX BEIIECTB.
I'eneTnueckas CcBA3b HEOPraHUYECKHUX BELIECTB, IPUHAICKAIUX K Pa3JIMYHBIM KJIaCCaM.
Xumuueckass peakuus. Kiaccupukamys XUMHYECKHMX pEaKIUid B HEOPraHWUYECKOW U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHUs] MACCHI BEIECTB, 3aKOH COXPAHEHUS U NPEBPALLECHUS
SHEPTUU NPU XUMHUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHUCUMOCTh OT pa3lIu4HbIX (akropoB. OOpaTuMble pEAKIMH.
Xumuueckoe paBHOBecHe. DAaKTOpHI, BIMAIOIIME HAa COCTOSHUE XMUMHYECKOTO DPABHOBECHS.
ITpuuumn Jle [latense.

OnexTpoauTuyeckas auccouuanusi. CUibHbIE U ciladble 371eKTpoauThl. Cpeia BOJHBIX pacCTBOPOB
BELIECTB: KUCJIas, HEUTpaibHasl, LIEIOYHAs.



OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCTIepUMEHTAIBHBIC METOIbI U3YYCHHUS BEIISCTB M WX MPEBPANICHHUHA: JTEMOHCTPAIMS TaOJIHIL
«lTepuognueckas cucrema xumMuueckux annemeHtoB J[. WM. MenzaeneeBa», uzyueHne Mojaeneit
KPUCTAJUTUYECKUX PEUIETOK, Ha0I0eHUE
Y ONMKCAaHUE JEMOHCTPALIMOHHBIX U JIA0OpATOPHBIX OIBITOB (pa3yiodkeHHE MEPOKCHIa BOAOPOIA B
MPUCYTCTBUU  KaTald3aTopa, OMNpENEJICHUE Cpelbl pPacTBOPOB BEHIECTB C  IMOMOIIBIO
YHHUBEPCAJIbHOTO MHIMWKATOPA, PEAKIM MOHHOTO OOMEHa), MPOBEACHHUE MPAKTHUYECKONH paboThI
«Bnusiare pa3nudHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON peaKIimy.

Pacuérnrie 3agauu.

Pacuétel mo ypaBHEHMSIM XHUMHUYECKHUX DPEAaKLUW, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MOHATUS «MACCOBas J0JI BEIIECTBAY.

Heoprannueckas xumust

Hemerannel. Ilonoxenune nemetamwioB B Ilepuoanueckoil cucreMe XMMUYECKHUX 3JE€MEHTOB /Jl.
W. MenneneeBa u ocoOeHHOCTH CTpoeHUs aToMoB. dusnueckue CBONCTBA HEMETAJUIOB.
AnoTponus HEeMETauIoB (Ha MpUMEpPEe KUCIopoa, cepsl, (hocdopa u yriiepoaa).

XUMUYECKUE CBOMCTBA BAKHEHIIINX HEMETAJUIOB (TaJIOT€HOB, CEPHI, a30Ta, ¢hocdopa, yriaepoaa u
KpEeMHHUSI) M WX COEAMHEHMH (OKCHIOB, KHCIOPOACOACPKAMUX KHUCIOT, BOIAOPOIHBIX
COCTMHEHUH).

[IpuMeHeHne Ba)XHENIINX HEMETAJUIOB U UX COETMHEHUH.

Meramnsl. [lonoxenune meramoB B llepuoanueckoll cucreMe XMMHYECKUX JJIEMEHTOB /.
N. MenneneeBa. OcoOOEHHOCTH CTPOEHUS ANEKTPOHHBIX 000JI0UYEeK aTOMOB MeTamioB. OoOmrue
¢u3nueckue cpoiictBa MeTamioB. CIulaBbl METayUIOB. DJIEKTPOXUMHUECKUH psAll HaNpsKeHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIIMX METAJUIOB (HATPUH, KaJlMd, KaJbIM, MAarHUi, aTlOMUHHM,
LIUHK, XPOM, K€JI€30, ME/b) U UX COCTMHEHUM.

O61mue criocoObl Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTasIoB B OBITY M TEXHHKE.
OKCIIEPUMEHTAIbHbIE METOJIbl M3YUYEHHs BEUIECTB M MX MPEBPAIEHUN: M3YUYEHUE KOJUIEKLIUU
«MeTayiibl ¥ CIUTaBBI», OOpAa3IOB HEMETALIOB, pEIICHHE OSKCIEPUMEHTAIBHBIX 3ajad,
HaOJIO/ICHHE M ONHUCAHHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCH/IA ATFOMUHUS C PACTBOPAMHU KHUCJIOT | IIEJIOYEH, KaUeCTBEHHBIC PEaKIIM Ha KAaTHOHBI
METaJIJIOB).

PacuérHble 3a1aun.

Pacuértbr Macchl BelecTBa Wik 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIU
00BEMY OJIHOTO M3 yUYacTBYIOIIMX B PEAKIMM BEIIECTB, pacyéThl Macchl (00BEMA, KOIMYECTBA
BEILIECTBA) MPOAYKTOB PEAKIINH, €CJIA OJHO U3 BEIIECTB UMEET IPUMECH.

XUMUSA U )KU3Hb

Ponp xumum B 00€CTIEUEHUM HSKOJOTHYECKOW, DHEPreTUYECKON M THINEeBON 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL [IoHATHE O HayYHBIX METO/1aX O3HAHUS BEIIECTB U XMMUYECKUX PEAKIUH.
[IpencraBnenuss 006 OOMMX HAYYHBIX MPHUHIMIAX TPOMBIIUICHHOTO TONYUYEHHUS BaKHEHIIIHX
BEILIECTB.

UenoBek B MHpE BEIIECTB W MAaTEPHANIOB: BAXXHEHIINE CTPOUTEIBHBIE MAaTEepUaIbI,
KOHCTPYKLUHMOHHBIE MaTepHalibl, KPackH, CTEKJIO, KepaMHKa, MaTepHaslbl Il SJICKTPOHUKH,
HaHOMATEPHUAJIbl, OPraHUIECKIEe U MUHEPATLHBIC yI00pEHUSI.

XUMHS U 3J0pOBbE YEJIOBEKA: MpaBUJla MCIOJIb30BAHMS JIEKAPCTBEHHBIX IMPENapaToB, MpaBUIIA
0e30MmacHOTO HCIIO0Ib30BaAHUS npenaparoB OBITOBOM XUMUU
B [TOBCETHEBHOW KU3HH.

MeKnpeAMETHBIE CBSI3H.

Peanuzamust MEXIpeAMETHBIX CBSI3€H MPU M3YYEHUU OOIICH M HEopraHW4YecKod XumMuu B 11
KJIacCe OCYIIECTBIISIETCSl Yepe3 UCTIONb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK
U TIOHATHH, SABISIIOIIUMXCS CUCTEMHBIMH [JIsl OTIAEIBHBIX NPEIMETOB €CTECTBEHHO-HAay4YHOIO
LUKJIA.




OO1ye ecTeCTBCHHO-HAYYHbIC MOHATHS: HAay4YHBIA (DaKT, TMIOTE3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTC3, KJ'IaCCI/I(bI/IKaLII/ISI, NEpUOaANIHOCTD, Ha6JIIOIIeHI/I€, OKCIICPUMCHT, MOJACIUPOBAHUC,
U3MEpeHHUe, sSBJICHHE.

dusuka: wmarepusi, JHEprusi, Macca, aTroM, 3JCKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOII,
PaaMOaKTUBHOCTh, MOJICKYJIa, YHEPIreTUUECKUIl yPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperatHoe
COCTOAHUEC BCUICCTBA, (bI/I3I/I‘ICCKI/Ie BCJIMYMHBI 1 CAVMHUILBI UX U3MCPCHHA, CKOPOCTh.

Buornorus: kietka, opraHu3M, dKocHcTeMa, onocdepa, MaKpo- U MHKPOIJICMEHTBI, BUTAMUHBI,
0OMEH BEIIEeCTB B OPTaHU3ME.

['eorpadusi: MUHEpaIIBI, FOPHBIC TOPOJIBI, OJIE3HBIC HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.
TexHomorns: XuMHUYECKas IMPOMBIINIJICHHOCTb, MCTAJLIIYypPrusd, IMPOHU3BOACTBO CTPOHTCIbHBIX

MaTcpualioB, CEIBLCKOXO03AMCTBEHHOE IMPpOU3BOJCTBO, numeBast IMIPOMBINIIJICHHOCTD,
(i)apMaueBTquCKaa MMPOMBIINIJICHHOCTD, IIPOU3BOACTBO KOCMETHUYCCKUX ImpenaparTos,
IIPpOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTCpHajoB, QJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHUH.

[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOTPAMMBI 110 XWMHU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3VJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yjbTaTaM OCBOCHHUS O0YYarOIIMMUCS MPOrpaMm
cpelHero o0miero odpazoBaHus (JIMYHOCTHBIM, METANpPEeIMETHBIM M IpeAMeTHbIM). HayuHo-
METOJMUYECKOM OCHOBOM Il pa3pabOTKH IJIAHUPYEMBIX pE3yJbTaTOB OCBOCHHUS MPOTpPaMM
CpeaHero o0mero 00pa3oBaHus SBISETCS CUCTEMHO-ACATETFHOCTHBIN TTOIXOI.

B cooTBETCTBHM C CUCTEMHO-ESATETLHOCTHBIM OJIX0/I0M B CTPYKTYpE JTUUHOCTHBIX PE3YJIbTaTOB
OCBOEHUS MpeaMeTa «XUMHUsD Ha YPOBHE CpeIHEro 00111ero o0pa3oBaHUsl BbIIENIEHBI CIIEAYIOIINe
COCTaBJISAIOLIHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUUCKOW TPaKTAHCKOW WIACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIIPEJIEIICHUIO;

HaJIMYHe MOTUBAINH K 00yUeHHIO;

LIEJICHATIPABJICHHOE DPA3BUTHE BHYTPEHHHX YOEXKJECHUH JMYHOCTH HA OCHOBE KIFOUEBBIX
IIEHHOCTEN U UCTOPUUYECKHUX TP 0a30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs pPYKOBOJICTBOBATHCS B CBOEH JAEATEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMH ILIEJIOCTHOW CHUCTEME XUMHMUYECKOTO
o0Opa3oBaHus;

HaJIM4Me MPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBHUTh IIEJIM U CTPOUTh
KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMeTa «XHMHUsS» JOCTUratoTcsa B €IMHCTBE y4eOHOU u
BOCIIUTATEIILHON JEATEITFHOCTH B COOTBETCTBUH C T'YMAHHCTHYECKHMH, COLMOKYJIHTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMU U HIealaMH POCCHUHCKOrO TI'pa’KAaHCKOro OOILecTBa,
MPUHATHIMU B OOIIECTBE HOPMaMHU M TPaBHJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMH IPOIECCaM
CaMOIIO3HAHHUS, CAMOPA3BUTHS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTU O0YYarOIIUXCS.
JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa « XUMHUS OTPaXaroT c(HOPMUPOBAHHOCTD OIBITA
MI03HABATENBHON M NMPAKTHUECKOW NEATETBbHOCTH OOYYaIOLIMXCS MO pealu3aly NPHUHATHIX B
o0I11eCcTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa)xIaHCKOTrO BOCITUTAHHSI:

0CO3HAHHS 00YYAIOIIUMUCS CBOMX KOHCTUTYLMOHHBIX TIPaB M 00sS3aHHOCTEH, yBAKCHHS K 3aKOHY
U TIPaBOIIOPAIKY;

MIPECTABICHHUS O COIMAIBHBIX HOPMAX M MPAaBUIIAX MEXJINYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOH IESITETHLHOCTH TNPH CO3JaHUU Y4YEOHBIX IPOEKTOB,
pPCIICHNH y‘-Ie6HBIX M MMO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHWYCCKUX SKCIICPUMCHTOB,
CHOCOOHOCTH TOHUMAThH M NMPHHAMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTHX TPU
AHaJIN3C PA3JIMYHBIX BUAOB quGHOﬁ JACATCIIBHOCTH,

2) MaTPUOTHYESCKOTO BOCITIUTAHUS:

HEHHOCTHOI'O OTHOICHUSA K HCTOPUUICCKOMY U HAYYHOMY HACJICONIO OTCUECTBEHHOU XUMHUU,
YBKEHHsI K TPOIIECCY TBOPYECTBA B OOJACTH TEOPUHM W MPAKTHYECKOTO TMPUMEHEHUS XUMHH,
OCO3HaHHUd TOro, 4YTo JOCTHXXCHHUA HAYKH CCTb PC3YyJbTAaT AJIUTCIIbHBIX Ha6JIIOZ[eHI/II>'I,
KPOTIOTIIMBBIX IKCIICPUMEHTATIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPY/a YYEHBIX U IPAKTUKOB,;
HHTEPCCAa U MMO3HABATCIIbHBIX MOTHBOB B MOJTYYCHHHU W IOCJIICAYIOUICM aHAJIN3C I/IH(i)OpMaIII/II/I 0
MEPEIOBBIX JOCTIKECHHUSIX COBPEMEHHOW OTCUECTBCHHON XUMHU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHMS,

CIIOCOOHOCTH OLICHHUBATH CUTyalunu, CBsI3aHHBIC C XUMHUYECCKUMHU SIBJICHUAMMU,
Y TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEIEHUE U MTOCTYIKHA CBOUX TOBAPUIIEH C MO3UINIT HPaBCTBEHHBIX
1 IpaBOBLIX HOPM U OCO3HAHHUEC HOCJ'ICI[CTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) hopMUpPOBaHHUS KYIBTYPHI 310POBbSI:

TMOHUMAHUA IIEHHOCTeW 370poBOro M Oe3omacHOro oOpasza JKHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUUYECKOMY 3/I0POBBIO;
cOOJTI0/IeHHSI TIPABIJT 0€30MaCHOT0 OOpAIEHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOW KU3HU U B
TPYJOBOH AESITEILHOCTH;

IIOHUMAaHHWA LHCHHOCTU IMpaBUJI MHAUBUAYAJIBHOI'O U KOJUICKTHUBHOI'O 0€e3011aCHOTO IIOBCACHUS B
CUTYaIIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHHA TMOCJIEACTBUI U HENPUSATHS BPEIHbIX MpPHUBBIYEK (YIOTPEOJIEHUS aJIKOTrOJIs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCITUTAHUS:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B y4e0OHO-HCCIENOBATEIbCKOW  JESTENBHOCTH,
00IIIeCTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX NCITCIBHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 3a7a4 COIMATbHON HAMPAaBIEHHOCTH
(B pamMKax CBOETO KJiacca, IIIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3yUYeHUIO Mpodeccrii pa3IuyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHS TPEIMETHBIX 3HAHHUI TI0 XHUMUH;

YBaXXEHUs K TPYAY, JIOJAM TPYJa U pe3yJIbTaTaM TPYI0BOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUAYQJIBHOW TPAaeKTOPUU OOpa3oBaHHSA, OyIaymlien
HpO(beCCI/II/I " peajin3anuu COGCTBGHHBIX JKU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHOCTHBIX UHTCPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) KOJIOrHYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K TIPUPO/IC, KAaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMAaHMsI TJIO0ATBHOTO XapakTepa JKOJOTHYECKUX TMPOOJIeM, BIUSHHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CPEIbL;

OCO3HAHHS HEOOXOTUMOCTH HCIIOIB30BAaHUS JOCTIDKEHHH XUMHUHM Ui PEIICHHUS BOIPOCOB
PaIMOHATILHOTO MTPUPOIONIONIBE30BAHUS;

AKTUBHOTO HETPHSTHS JICHCTBUH, MPUHOCSIINX BPEI OKPY)KAIOLICH MPUPOIHON Cpelie, YMEHUS
IIPOTrHO3UPOBATH HCGHaFOHpI/IHTHBIe 9KOJIOTUYCCKUC MMOCJICACTBUA NTPCATTPHUHUMACMBIX HeﬁCTBHﬁ
Y TIPEOTBPAIATh UX;

HaJIn4yus Pa3sBUTOTrO 9KOJOTHYCCKOI'O MBIIIJICHUA, YKOJIOTHUECKOU KYJbTYPHI, OIIbITa
JESTETbHOCTH  JKOJIOTMYECKOH  HANpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBaTbCS HMH B
HO3HaBaTeJIBHOi/JI, KOMMYHHKaTHBHOﬁ u COHI/IaHLHOfI ITPAKTHUKE, CIIOCOOHOCTH U YMCHUA aKTHUBHO
MPOTHBOCTOSATH UICOJIOTHH XeMOPOOHH;



7) LIEHHOCTH HAyYHOTO MTO3HAHHS:

c(OPMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIIECTBEHHOM MPAKTHKU;

MMOHWMAaHUS CTIEU(PUKHA XUMUU KaK HAyKH, OCO3HAHUS €€ poJid B POPMHUPOBAHUU PAITIOHATBHOTO
Hay4YHOT'O MBIIUICHHS, CO3JaHWM IIEJIOCTHOTO IMPEACTaBICHUS 00 OKPYKAIIIEeM MHpPE KaK O
€IMHCTBE MIPUPOJIBI U YeTIOBEKA, B TO3HAHUH MTPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPoOIeM
COXpAaHEHUS MPUPOTHOTO PABHOBECHS;

yOSKIAEHHOCTH B OCOOOH 3HAYUMOCTH XUMHUHU JUISI COBPEMEHHOW IMBWIM3AIMHA: B &
T'YMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)KHOH pPOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJBTYPBI, PEIIEHUN TJI00aIbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOW, THUIIEBOH M DKOJIOTHYECKON O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI,
00eCIeYeHNH YCIOBHI YCIICITHOTO TPYAa U SKOJIOTHIESCKH KOM(POPTHOM KU3HU KKIOTO WIeHA
00I111eCTBa;

€CTEeCTBEHHO-HAYYHOU IPAMOTHOCTHU: IIOHUMAHHUS CYIIIHOCTH METOJIOB IMO3HAHUS, UCIIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax, CIHOCOOHOCTH HCIOJb30BaTh MOJydYaeMble 3HAHMUA AJIS aHajuu3a U
O0OBSCHEHUS SBJICHUIN OKPYIKAIOIIET0 MUPA M IPOUCXOASIINX B HEM U3MEHEHUN, YMEHUS JIeTIaTh
000CHOBaHHbIE 3aKIIOYEHUs] Ha OCHOBE HAyYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C IIEJIBIO
TIOJTYYEHUST TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIh30BaTh XMMHUYECKHUE 3HAHUS NIl pEHIeHHUs TpobiieM B
peanbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AESATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHMIO U CaMO0OOpa30BaHUIO, K AKTUBHOMY
MOJIy4EeHHUIO HOBBIX 3HAHUH 1O XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMH;
HMHTEpeca K 0COOCHHOCTSAM TPY/ia B pa3IMIHBIX chepax mpodecCHoHaTbHOM NeITeIIbHOCTH.

METAIIPEJIMETHBIE PE3VJIbTATDI

MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHS y4eOHOro mpeaMera «XHMHsS» Ha YPOBHE CPEIHErO
o011ero oOpa3oBaHus BKIIOYAOT:

3HauYUMBbIe JUISI  (OPMHPOBAHHUS MHPOBO33PEHMS] OOYYAIOIIMXCS  MEXKIUCUUILIMHAPHbBIE
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAXKAIOIIKE 1IEJIOCTHOCTh HAyYHON KapTHHBI MUpa
U CrielU(HKy METOIOB MMO3HAHUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO,
JHEprus, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHKE, HAOIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);
YHHUBEpCaJbHbIE y4eOHbIe NeHCTBHA (TI0O3HABATENbHbIC, KOMMYHUKATHUBHBIC, PETYJSTHBHBIC),
obecrieunBaromue GopMupoBaHue GyHKIIMOHAILHON TPAMOTHOCTH M COIUATIBHON KOMITETCHIIUH
o0y4aroImuxcs;

CIIOCOOHOCTh 00y4JaroImXxCcs HCIIOJIH30BAaTh OCBOCHHbIC MEKIUCIUIUTHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHWS W YHUBEpPCAJIbHbIE y4deOHbIE ICWCTBUS B IO3HABATEIBHOW U
COIMAIbHOM TIPAKTHKE.

MeranpeameTHble  pe3ysbTaThl  OTPAXKAIOT  OBJIAJICHHME  YHHUBEPCAJIBHBIMU  yYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATHBHBIMHU M PETYJIATUBHBIMU JICHCTBUSMH.

OBHaHCHI/IG YHHUBCPCAJIbHBIMU y‘IC6HBIMI/I I1I03HaBaTCJIbHBIMU HCﬁCTBHHMHI

1) 6a30BbIE JTOTHYCCKUE ACHCTBUS:
CaMOCTOSITEIGHO  (OPMYJIUPOBAaTh W aKTyalIM3UpPOBaTh MpPoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;



OTIpECIIATh LIeNU NeATEIbHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUH UX JOCTHUKEHUS, COOTHOCUTh
pe3yIbTaThl AESTENFHOCTH C TIOCTABICHHBIMH LIEIISIMU;

WCIIOJIb30BaTh IIPY OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIIEISATh XapaKTepHbIE
MIPU3HAKH MIOHATHI U YCTaHABIMBATH X B3aUMOCBA3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHITHS
JUIsL OOBSCHEHHUS OTJCIbHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIAaCCU(DUKALIMU BEIIECTB U XUMUYECKUX PEAKIIHA;
yCTaHABIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEX/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHBIC, NE€AYKTUBHBIC, 10 AHAJIIOTUH), BBISIBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH BHIBOJBI U
3aKIIIOYCHHUS;

MIPUMEHSITH B MPOLIECCe TTO3HAHMS, UCTIONb3YEMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
peoOpa3oBbIBATh MOJIENIBHBIC TPEACTABICHUSI — XHMHUYECKHH 3HAK (CHMBOJ) 3JIEMEHTa,
XUMHueckas (opMmyna, YypaBHEHHE XHMHUYECKOM pEakIuu — TMpH pPEIIeHUH Y4eOHBIX
MIO3HABATENIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BAaHHbBIE MOJICJIbHBIC IIPEICTABIICHUS JISI
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKLIUH.

2) 06a30BBIEC UCCIIEOBATEIHCKUE JCHCTBUSA:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MTO3HAHU BEIIECTB U XUMHUECKUX PEAKIIN;
(GhOopMyIHPOBATH IETTU U 33]]a4X UCCIIEIOBAHMUS, UCIIOJIb30BATh MOCTABICHHBIC U CAMOCTOSITEIILHO
c(hopMyIMpPOBaHHBIE BOIIPOCH! B KAUYECTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJ1s1 (JOPMUPOBAHUS
THITOTE3HI TI0 TIPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHUMH;

BIIQJICTh HABBIKAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHHUS U TPOBEACHUS  YUCHHUECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJIOM IPOIECcCa, CaMOCTOSTEFHO
IIPOrHO3UPOBATh €ro pe3yiapTar, (GopMyanpoBaTh O00OOLIEHHS U BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJbTATOB MCCIICIOBAHUS, COCTABISATH OOOCHOBAHHBIN OTYET O MPOJICTAHHOM
pabore;

MpHOOPETaTh OMBIT YUYCHHYECKOW HCCIEOBATEIBCKON M MPOEKTHON JESITETbHOCTH, MPOSBISTH
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbBHOMY ITOMCKY METOJIOB PELICHMS MPaKTUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3JIMIHBIX METOIOB IMO3HAHHSI.

3) pabora ¢ uHpOpMaLuEil:

OpPUECHTHUPOBATHCS B Pa3IMYHBIX MCTOYHWKAX WHGOpMAIWK (HAYyYHO-TIOMYJISIpHAS JIUTEpaTypa
XMMHUYECKOTO COJIEp)KaHUs, CIpaBOYHbIE MMocoOus, pecypcbl MHTepHeTa), aHaIM3UPOBATH
WHPOPMAIIMIO PA3TUYHBIX BUAOB W (QOpPM TIPEACTABICHUS, KPUTUYECKH OIECHUBATH &
JIOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTE;

(dhopMynHUpoBaTh 3aMpPOCHl U MPUMEHSATH Pa3IMYHbIE METO/IBI ITPH MOUCKE U 0TOOpE HH(OPMALINH,
HEOOXOAMMOM ISl BBIITOJTHEHHS yUEOHBIX 33124 ONPEeeNEHHOTO TUTIA;

MpUOOpPETaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OpMy TpenctaBieHus HHPOpMAUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbL, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYUYHBIH SI3bIK B KaueCTBE CPEJCTBa IMpH paboTe ¢ XMMHUUECKON MHpopMaluei:
MIPUMEHSATh MEXKIpeIMEeTHbIE ((PU3NYECKUe U MAaTeMaTHYECKHE) 3HAKA M CUMBOJBI, (DOPMYIIBI,
ab0OpeBHaTypbl, HOMEHKIIATYPY;

WCIOJIB30BATh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPECTBA HATIISATHOCTH.

OBJ'IaI[CHI/Ie YHUBCPCAJIbHBIMHU KOMMYHUKATHUBHBIMU HeﬁCTBHHMHZ

3aJaBaTh ~ BOMPOCKI 1O  CYyHIECTBY  OOCy»XgaemMoll  TeMbl B  XOlIe  JHaliora
W/WIM TUCKYCCUM, BBICKA3bIBaTh WU, (POPMYIMpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJJIOKEHHON 3a/1a4H;



BBICTYIIaTh C MpE3CHTallMel pe3yJbTaTOB I03HABATCIIBHON JIESITEIBbHOCTH, IOJTYYCHHBIX
CaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TP  BBITIOJHEHUM XHMHUYECKOTO
9KCIIEPUMEHTA, MPAKTHYCCKOW padOThl IO HCCICAOBAHUIO CBOWCTB HM3Y4YaeMBIX BEIICCTB,
peanu3anuu y4e0HOT0 MPOEKTa 51 (hopMynHupoBaTh BBIBOJBI
10 pe3yJIbTaTaM NPOBEAEHHBIX UCCIICIOBAHHI ITyTEM COTJIaCOBAHHUS TIO3MIIMIA B X07I¢ 00CYKICHUS
1 00MeHa MHEHHUSIMU.

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMU PETYJIATHBHBIMU ,Z[CﬁCTBHSIMPIZ

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOKO I103HABATEIbHYIO JI€ATEIbHOCTD,
ompezenss €€ LeNu U 3aa4d, KOHTPOJIHPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
MpeyiaraéMplii aITOPUTM JIEUCTBUM TMPHU BBIMOJHEHUU YUE€OHBIX U UCCIIEAOBATEIIbCKUX 3ajay,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCO0 MX PEHICHUs C YYETOM IMOJIyYeHUs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYECKUX PEAKITUSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

[NPEAMETHBIE PE3VJIBTATHI

10 KJIACC

[IpenmeTHbIE pe3ysbTaThl OCBOEHHA Kypca «Opranudeckas XUMHs» OTPaXkaroT:
c(OPMHUPOBAHHOCTh MPEJCTABICHUH O XMMHUYECKOH COCTaBJIAIONIIEH €CTeCTBEHHO-HAYUYHOM
KapTUHBI MHpa, POJIM XUMHUHM B TMO3HAHMU SIBJICHUM NPUPOJbI, B (OPMUPOBAHUHN MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (YHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOW I pelIeHHs
MPaKTUYECKUX 3a7a4 U DSKOJOTHYeCKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CPEAE;

BJIAJICHUE CUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINAE TOHITHUS
(XMMUYECKUH 3JIEMEHT, aToOM, JJIEKTPOHHas OO0OO0JI0YKa aTOMa, MOJIEKYJa, BaJ€HTHOCTD,
IEKTPOOTPHULIATEIBHOCTh, XUMMUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpali€HHasl), MOJIb, MOJSIpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(GyHKIMOHANbHAS TpyINa, pajuKal, H30MEpHs, H30MEpbl, TOMOJOTHYECKUN P, TOMOJOIH,
YIJIEBOJOPOABI, KACIOPOA U a30TCOAEpKAIIME COCAUHEHUS, MOHOMED, MOJIMMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS); TEOPUU U 3aKOHBI (TEOPHs CTPOEHUSI OPraHUUECKUX
BemectB  A. M. ByTinepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJINYECKUHN S3BIK XUMHUH; MHPOBO33PEHUECKUE 3HAHMS, JEKAINIUE B OCHOBE IOHUMAaHUSA
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJOTHUECKUE CBEACHUS O CBOWCTBAX,
COCTaBe, MOJYyYEeHUH U 0€30I1aCHOM MCIOJIb30BaHUM BAKHEUIIIMX OPraHMUECKUX BEIIECTB B ObITY
U IIPAaKTUYECKOU NEATEIbHOCTH YEIIOBEKaA,

c(OPMHPOBAHHOCTh YMEHHMH BBIABIATH XapaKTepHbIE MPHU3HAKM MOHATHH, YCTaHABIMBATH HX
B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIME IOHATUSA IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPTaHNYECKUX COCIMHEHNN;

c(OPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XHMHUYECKYIO CHMBOJHKY JJIi COCTaBIICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOM) (GOPMYIT OPraHNYECKUX BEIIECTB
U YPaBHCHHMM XMMHYECKUX PEaKLMM, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHUYECKUX BELIECTB
JUISL WJUTFOCTPALUM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMSI;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABJIMBAaTh MPHUHAIICKHOCTh HM3YUYEHHBIX OpPraHMYECKHX
BEIIECTB MO HUX COCTaBy M CTPOCHHMIO K ONpPENEIEHHOMY KJACCy/TpymIe COEIUHEHUMN



(YrneBomoponbl, KHUCIOPOA UM  a30TCOAEpKAIlMe COCAMHEHHS, BBICOKOMOJEKYISIpPHBIC
COEJIMHEHUs), JaBaTh UM Ha3BaHMA M0 cuctematnueckod HomeHkiatype (IUPAC), a taxxke
MIPUBOJUTH TPUBUAIbHBIE HAa3BaHUS OTACIbHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUJIEH,
alleTUIICH, STWICHIJIMKONb, TIUIEpUH, (QeHod, (GopMabIerui, ameTaabAeTua, MypaBbUHAS
KHCIIOTa, YKCYCHasi KUCJIOTa, OJIEMHOBAs KHCIOTa, CTEApUHOBAsl KUCIIOTa, TIIOK03a, (PpyKTO3a,
KpaxmMal, [IeJITI0J103a, TJIUIHH);

c(hOpMUPOBAHHOCTH YMEHHUS OTIPEACIIATH BUbI XUMUYECKOM CBSI3H B OPTaHMUECKHUX COSIMHEHHAX
(onuHapHBIE U KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHUSI MIPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHHSI OPraHUYECKUX BEIIECTB
A. M. bytnepoBa jisi 0ObSICHEHUS] 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS;
3aKOH COXpPaHEHHsI MAcChI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, PU3NICCKUE M XUMHUYCCKHEC
CBOICTBA TUITMYHBIX MIPEICTABUTENCH PA3IMUHBIX KJIACCOB OPraHMYECKUX BElIecTB (METaH, ITaH,
STWJICH, MPOMWIEH, aleTwieH, OyraaueH-1,3, metunOyraauen-1,3, 6eH30/1, METaHOJ, TaHOI,
STHJICHTJIUKOJIb, TIIULIEPHH, (EHO, alleTalbIer i1, MypaBbiHAs U YKCYCHasl KUCJIOTHI, TII0K03a,
Kpaxmall, LIeJUII0JI03a, aMUHOYKCYCHAasl KMCJI0Ta), WIIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXTY
HUMU YPaBHEHUSMH COOTBETCTBYIOUINX XUMUYECKUX PEAKIIMH C UCTIOIh30BaHUEM CTPYKTYPHBIX
(opmyu;

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaTh HMCTOYHUKH YTJIEBOJOPOJHOTO CHIPhS (HE(TH,
TIPUPOJHBIN Ta3, Yrojb), CIOCOOBI UX MEPEPadOTKU U MPAKTUUECKOE MPUMEHEHHE MPOJTYKTOB
nepepaboTKy;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHHUS 1O XUMHUYECKHM YPaBHEHMSIM (Macchl,
00BEMa, KOMMYECTBA UCXOAHOTO BEIIECTBA W MPOAYKTa PEAKIIUHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO u3 HCXOJIHBIX BEIIIECTB
WJIH TIPOJTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJIETh CHUCTEMOW 3HAHWUH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, WCIONIB3YEMBIX B XHMHHM TP HM3yYEHUH BEHIECTB M XUMHUYECKUX SIBICHUU
(maOmrofeHre, W3MEpEHUe, OSKCIEPUMEHT, MOJEIUPOBAHNUE), HCIOIb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJISI IPUHSATHUS PEUICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX
C BEIECTBAMH M UX TPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COONIOAATh TMpaBWiIa TOIB30BAHUS XUMHUYECKOW TOCYIOH U
1abopaTOpHBIM 00OPYIOBAHHUEM, a TAK)KE MPaBUIia OOPAIEHUs C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIUSMH IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh yYMEHHM IUIAHUPOBATh M  BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpallleHs] OpraHUYECKUX BEIIECTB MPHU HArPEBAaHUU, MOITYUYEHUE STUJICHA U M3YUYECHHE €ro
CBOICTB, KAUECTBEHHbIE PEAKIIUN OPraHUUECKUX BEIIECTB, ACHAaTypalns O€JIKOB IPU HArpeBaHUH,
[[BETHBIC peaKInu OETKOB) B COOTBETCTBUU C MPABUIIAMH TEXHUKH 0€301aCHOCTH MPU 00paIieHnu
C BeIeCTBaMU U JaOOpPaTOpPHBIM O0OPYIAOBAHHMEM, IMPEACTABIATH PE3YJIbTAThl XUMUYECKOTO
JKCIIEpUMEHTa B (OpME 3amUCH YpPaBHEHHI COOTBETCTBYIOIIMX pPEAKIUd U (OpMyIUpOBaTH
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c()OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHHUKOB (CpelicTBa MaccoBOi MHGpopMmaiuu, MHTEpHET U APYyTUX);
c(OpPMHPOBAHHOCTh YMEHUH COOIIOATh MTPaBHiIa SKOJOTHUECKH 1IeTIECO00Pa3HOTO MMOBEACHNUS B
OBITY U TpPYAOBOH JAEATENPHOCTH B LENSIX COXPAHEHHS CBOETO 3J0POBBbS M OKpY’KaloIIei
MIPUPOHOMN Cpeibl, 0CO3HABAaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBbI ONPEIEIEHHBIX
OpraHMYECKHUX BEIIECTB, MOHUMas cMbich nokaszarens [IJIK, moscHsTh Ha mpumepax crnocoObl
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOTO BO3/ICHCTBHUS HA OPraHU3M YEJIOBEKa;

JUTst 00Y4aIOIIUXCsl C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/JOPOBBSI: YMEHUE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METO/aX MMO3HAHMS BEIIECCTB M XUMHUECKUX SBICHUIA;

JUISL CHETBIX U CIAa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJIb30BaTh PENbePHO-TOUCHHYIO
cuctemy obo3nadeHwmii JI. bpaiins s 3aniucy XuMUIecKuX (hOpMyII.



11 KITACC

[IpeameTHbIe pe3yabTaThl OCBOECHUS Kypca «O011ast 1 HeOpraHuuecKasi XUMHUs) OTPaKaroT:
c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOH COCTaBIAIOIEH €CTEeCTBEHHO-HAYYHOU
KapTUHBI MHPA, PO XUMUHU B TIO3HAHHWH SIBICHUH TPHUPOJBI, B POPMUPOBAHUU MBIILICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YyHKIUOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOM [UIa pelieHus
MPaKTUYECKUX 3a7a4 M SKOJIOrM4eCKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHON cpelie;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOpasl BKJIIOYAET: OCHOBOIOJIATAIOIINE TOHSTHS
(XMMHUYECKHUH JIEMEHT, aTOM, U30TOTI, S-, P-, 0- 2IEKTPOHHBIC OpOUTAIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIPHBI OOBEM, BaJlEHTHOCTh, 3JIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKasi CBsA3b (KOBaJCHTHAas, MOHHAs, MeTaJIn4yeckas, BOJOPOAHAas), KpHUCTajUIndecKas
pemeéTka, TUOBI  XUMHUYECKUX  pEaKIMil, pacTBOP, AJIEKTPOJIUTHI,  HEIICKTPOJIUTHI,
3JEKTPOJIUTUYECKAS] JTUCCOLMALINSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb XHWMHYECKOM
peakuy, XUMHYECKOE pPABHOBECHE); TEOPUHM U 3aKOHBI (TEOpHUs ODIEKTPOIUTUYECKOU
aucconuanuu, nepuoandeckuit 3akon /J[. M. MenaeneeBa, 3aK0OH COXpaHEHHUsSI MacChl BEILIECTB,
3aKOH COXPAHEHHS U TPEBPAIICHHUS SHEPTUU NPH XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3bIK XMMHH, MHPOBO33PEHUECKUE 3HAHHUA, JIEKAIIUE B OCHOBE NOHMUMAaHUS
MPUYUHHOCTA U CUCTEMHOCTH XMMHYECKUX SBJICHHUM, ()aKTOJOTUUECKHE CBEICHHS O CBOMCTBAX,
cocTaBe, MOJMyUYEeHUH M 0E30MacHOM HCTOJIh30BAaHUHM BAKHEHIIIMX HEOPTaHMYECKUX BEIECTB B
OBITY ¥ TIPAKTHYECKOM JCSATEIHHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHHUI BBHISBIATH XapaKTepHbIC NMPU3HAKU TMOHSATHH, yCTaHABIMBATH WX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIONINE TIOHATHS TIPH ONMUCAHWU HEOPTaHHMYECKUX
BEILIECTB U UX MPEBPAILCHUI;

c(hOpMUPOBAHHOCTh YMEHHUI HUCIIOIB30BATh XUMHUYECKYIO CUMBOJIMKY JIJIsS COCTABJICHUS (POopMyIT
BEIIECTB U YPaBHEHUH XMMHUYECKHMX peaklui, cucremaTnueckyro HoMeHkinarypy (IUPAC) u
TPUBUAJBHBIC Ha3BAHUS OT/IEIBHBIX HEOPTAHMYECKUX BEIICCTB (YrapHBIA ra3, YIJIEKUCIBIN Ta3,
aMMHMAK, Tall€Has U3BECTh, HETallI€Hast U3BECThb, TUTHEBAS COJIa, TUPUT U JIPYTHE);
c(hOpMUPOBAHHOCTh YMEHHMH OIPEACISITh BAJICHTHOCTh M CTETEHb OKHCICHUS XUMHUYECKHX
3JIEMEHTOB B COCAMHEHUSAX PA3IMYHOIO COCTaBAa, BUJI XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJsInyecKasi, BOJOPOAHAas) B COCIUHEHUSIX, TUIl KPUCTAIUIMYECKOW PEHIETKH KOHKPETHOIO
BelllecTBa (aTOMHAas, MOJIEKYJIIpHAsi, MOHHAs, METaJuIMuecKasl), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIUBAThH MPUHAIICKHOCTH HEOPraHUYECKHIX BEIIECTB MO MX
COCTaBy K ONpENeNEHHOMY Kiaccy/Tpylie COeIUHEHHH (MpOCThle BellecTBa — METAJUIbl U
HEMETaJUTbI, OKCUIBI, OCHOBAHMUSI, KUCIOTHI, aM(OTEPHBIE TUIPOKCHUIIBI, COJIH);
c(hOopMUPOBAHHOCTh YMEHUN PacKphIBaTh CMBICH Mepuoandeckoro 3akona JI. . MenneneeBa u
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYO0, OOBSICHUTEIBHYIO U MTPOTHOCTUYECKYIO (DYHKIINM;
c(OpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHUX
anemeHTOB 1—4 nepuonos [leproauyeckoit cuctemsl xumudeckux siaemenToB /. V1. Menneneena,
UCTIOJNIB3YSI TIOHSTHS «S-, P-, d-3JICKTPOHHBIC OPOUTAINY», «IHEPTETUICCKUE YPOBHIY», OOBICHITH
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKHUX JIEMEHTOB M MX COCAMHEHUI MO MEepruoiaM U
rpynmnam [lepuognueckoit cuctemsl xumuyeckux anemeHToB J{. . Menneneesa;
c(OpPMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYHIECTBOBAHUE I'€HETHYECKOM
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMU C TOMOIIBIO YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKLIUN;



c(OpPMUPOBAHHOCTh yMEHHsI KIACCU(PHUIMPOBATh XHUMHUYECKHE PpEAKIUU IO Pa3TUYHBIM
nmpu3HakaM (YHCIy M COCTaBY pPEarupyroluxX BEIIECTB, TEIUIOBOMY J3(PQEKTy peaKiuu,
W3MEHEHHUIO CTENEHEN OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUU, YYaCTHIO KaTallu3aTopa);
c(OpPMUPOBAHHOCTh YMEHUH COCTAaBJISITH YPABHCHHUS PEAKIUN pPa3IMYHBIX THUIIOB, IMOJHBIC H
COKpAaIEHHbIE YPAaBHEHMsI PEaKIMii MOHHOTO OOMEHA, YYUTHIBAas YCIIOBHUS, IIPU KOTOPBIX 3TH
peaKIu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOIAUTH PEAKIMH, MOATBEPXkAAIOIINE KaueCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPTAHUYECKUX BEIIECTB, PACTIO3HABATDH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PaCKpbIBATh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCcpeICTBOM COCTaBJICHHSI AJEKTPOHHOTO OallaHca ATUX PeaKIIUii;

c(OPMUPOBAHHOCTh YMCHHH OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pPEaKIUu OT
pa3ianuHbIX (HaKTOPOB; XapakTep CMEUICHHS XUMHUYECKOTO pPaBHOBECHS B 3aBHCHMOCTH OT
BHelHero BozaeiicTBus (mpuniun Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XUMHUYECKHE IPOLIECCHI, JieXKallue B OCHOBE
MIPOMBIIIJICHHOTO TOJIYYCHHSI CEPHOW KHCJIOTBI, aMMHUaka, a Takke C(HOpMHPOBAHHOCTH
MpeacTaBIeHNil 00 OOIIMX HAyYHBIX MPHUHIMIAX M DKOJOTUYECKUX MpoOIeMax XUMHUECKOTO
MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS C UCIOIB30BAHUEM IOHSATHUS «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHUI ra30B MPU XUMUYECKUX PEAKIUAX, MACCHI
BEIECTBA WM 00BEMA Ta30B MO U3BECTHOMY KOJMUYECTBY BEUIECTBA, Macce WM 00bEMY OJHOTO
W3 YYacTBYIOIMX B PEAKIMU BEIIECTB, TEIUIOBOrO 3(d{@eKkTa peakuuu Ha OCHOBE 3aKOHOB
COXPAHEHHUS MACChI BEILIECTB, IPEBPAILCHUS U COXPAaHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh yMEHUHN COOMIOAATh TMpaBUjia TOJB30BAHMS XUMHUYECKOW TMOCYJIOH H
1ab0paTopHBIM 000pYIOBaHUEM, a TAKXKE MpaBUiIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TNTAHUPOBATH U BBITIONHATH XUMHUUECKHIA SKCTIEPUMEHT (pa3liosKeHue
MIEPOKCH/IAa BOJOPOJIa B IPUCYTCTBUM KAaTalIM3aTOpa, ONPEAEIIEHHE CPElbl paCTBOPOB BEILECTB C
MOMOIIBI0 YHHUBEPCAIBHOTO WHIWKATOPA, BIMSHHE pPa3IUYHbIX (HAKTOPOB Ha CKOPOCTh
XUMUYECKOW PEaKIMU, PEaKIUd HOHHOTO OOMEHa, KaueCTBEHHBIE DEaKIUu Ha Cyibdar-,
KapOOHAT- M XJIOPHU-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHUE SKCIEPUMEHTANTbHBIX 33/1au 10
TeMaM «MeTael» u «HemeTamiby) B COOTBETCTBUU € TIPABHIIAMH TEXHUKH O€30MTaCHOCTH TIPH
oOpallleHny ¢ BeIIecTBaMH W JabOpaTOpHBIM O00OpYAOBaHHEM, MPEACTABIATH PE3YIbTATHI
XMMHUYECKOT0 HJKCIepUMeHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX peakuuil u
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUH KPUTHUECKH AaHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HICTOUYHUKOB (CpeIcTBa MACCOBOM KOMMYHUKalMK, IHTEpHET U Apyrux);
c(hOpMHUPOBAHHOCTh YMEHHUI COOII0OaTh MPaBUiIa YKOJIOTUYECKH EIecO00pa3HOro MOBEACHHS B
OBITY U TPYAOBOH JAESITENLHOCTH B IENSIX COXPAHECHUS CBOETO 3J0POBBS M OKPYKaIOIIEH
MIPUPOJHOMN Cpenibl, OCO3HABAaTh OMACHOCTh BO3JECHCTBUSA HA JKUBBIE OPTaHU3MBbI ONPEIEIEHHBIX
BEILECTB, MOHMMAast cMmbIci nokazatens [1JIK, mosicHaTh Ha mpuMepax CrocoObl YMEHBIICHUS U
MPEAOTBPALLEHUS UX BPEAHOIO BO3ACHCTBUS HA OPTraHU3M YEJIOBEKA;

JUTSE OOYYAFOIIUXCSI C OTPAHUICHHBIMU BO3MOXXHOCTSIMU 37J0OPOBBS: YMEHUE IPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METO/aX MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUTSL CTICTIBIX W CJIA0OBUJISIIIUAX OOYYArOIIUXCS: YMEHHE HCIOIh30BaTh PEIbe(PHO-TOUCTHYIO
cucteMy obo3HaueHuii JI. bpaitnst nis 3anmucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Nen/m | HammenoBanue pasnenoB | KomnuecTBo 4acoB ONEeKTPOHHBIE
1 TEM MPOTrpaMMBbl Bcero Kontpons | [Ipaktruec | (uu¢ppoBsie)
HBIC KHe o0pa3oBaTeNIbH
paboThl paboThl bI€ PECYPCHI
Paznen 1. TeopeTnueckue OCHOBBI OpraHUYECKON XHUMHUHU
1.1 [Mpeamer  opraHuyeckoi | 3 https://lesson.ed
xuMuH. Teopus CTpOCHHs u.ru/04/10
OpPraHUYEeCKHX https://resh.edu.
COCTMHCHU I A. M. ru/
Bytneposa https://lecta.ru/e
ge/onboarding
HWroro no pazneny 3
Paznen 2. YrneBonopossl
2.1 [penenbHbIe 2 https://lesson.ed
YTIICBOJIOPOIbI — aTKaHbBI u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
2.2 Henpenensubie 6 1 https://lesson.ed
YIJACBOAOPOIBL:  AJKEHBI, u.ru/04/10
aJIKaINCHBI, ATKUHBI https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
2.3 ApOoMaTHUYCCKHUE 2 https://lesson.ed
YTIJIEBOIOPO/IBI u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
2.4 [IpupomHbie  MCTOYHUKH | 3 1 https://lesson.ed
VIIEBOJAOPOAOB U UX u.ru/04/10
nepepadboTKa https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
Hroro no pazgeny 13
Paznen 3. Kucnopoacoaepxkaiiyre OpraHndecKie COeIUHEHUs
3.1 CrupTthl. DeHodn 3 https://lesson.ed
u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
3.2 Anpnerunsl. KapOoHoBsie | 7 1 https://lesson.ed

KHUCJIOTHI. Ci1oxHBIE

3pUpHI

u.ru/04/10
https://resh.edu.
ru/



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/
https://lecta.ru/ege/onboarding
https://lecta.ru/ege/onboarding
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://resh.edu.ru/
https://resh.edu.ru/

https://lecta.ru/e
ge/onboarding

3.3

YrieBosl

https://lesson.ed
u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding

Wroro no pazgeny

13

Paznen 4. Azorconepxaniue OpraHi4ecKie COeTMHEHUs

4.1 AMUHBI. AMHHOKHCIIOTHL. | 3 https://lesson.ed
benku u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
Hroro mo pazueny 3

Pasnein 5. BEICOKOMOJIEKYJISIPHBIE COETMHEHMS

5.1 [Tnactmaccel.  Kayuykw. | 2 https://lesson.ed
Bonokna u.ru/04/10
https://resh.edu.
ru/
https://lecta.ru/e
ge/onboarding
Hroro mo pazueny 2
OBIIEE KOJIMYECTBO YACOB | 34 2 2
110 ITPOI'PAMME
11 KJIACC
Nen/m | HaumenoBanue paszaenos | KonuyecTBo yacos DJICKTPOHHBIC
U TEM IIPOTPAMMBI Bcero Konrpons | Ipaktuue | (undpoBbIe)
HBIC CKHe o0pa3oBaTelbHbIC
paboThI paboThI pecypchl
Paznen 1. Teopernueckne OCHOBBI XUMUHU
1.1 Crpoenue aToMoB. | 3 https://lesson.edu.
[Tepuoauueckuii 3aKOH | ru/04/11
[Tepuoauyeckass cucrema https://resh.edu.ru
XUMHYECKHX  DJIEMECHTOB /
. U. Menneneena https://lecta.ru/eg
e/onboarding
1.2 Crpoenue BemlecTna. | 4 https://lesson.edu.
MuorooGpasue BelecTs ru/04/11
https://resh.edu.ru
/
https://lecta.ru/eg
e/onboarding
1.3 XUMHUECKUE PEaKIUH 6 1 1 https://lesson.edu.
ru/04/11
https://resh.edu.ru
/
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https://resh.edu.ru/

https://lecta.ru/eg
e/onboarding

Hroro no pazueny 13

Pa3zpnen 2. Heoprannueckasi Xumust

2.1 MeTanibsl 6 1 https://lesson.edu.
ru/04/11
https://resh.edu.ru
/
https://lecta.ru/eg
e/onboarding

2.2 Hemerassr 9 1 1 https://lesson.edu.
ru/04/11
https://resh.edu.ru
/
https://lecta.ru/eg
e/onboarding

2.3 CBsI3b HEOPraHUYECKUX H | 2 https://lesson.edu.

OpPraHUYECKHX BEIECTB ru/04/11

https://resh.edu.ru
/
https://lecta.ru/eg
e/onboarding

Hroro no pazueny 17

Paznen 3. Xumus u )Ku3Hb

3.1 XuMHUSI U )KU3HD 4 https://lesson.edu.
ru/04/11
https://resh.edu.ru
/
https://lecta.ru/eg
e/onboarding

Hroro no pazaeny 4

OBUIEE KOJIMYECTBO YACOB | 34 2 3

110 TTPOT'PAMME

[NOYPOYHOE ITNTAHMPOBAHUME

10 KJITACC
No | Tema ypoka KonmuecTBo yacoB Hara DIIEKTPO
n/ Bcero | Kontp | [IpakT | u3y4eHH | HHBIE
n OJIbH | UYeCK | 4 U (GpOoBbHI
bIC ue e
pabot | paGoT o0pa3oBa
BI BI TEIIbHBIC
pecypcsl
1 |Ilpenmer opranndeckoir xummu, e€ |1 https://les
BO3HMKHOBCHHEC, PAa3BUTHEC U 3HAYCHHUC son.edu.r
u/04/10
2 | Teopuss  crpoeHmss  opraHumyeckux | 1 https://les
coenqurenuii A. M. bytieposa, eé son.edu.r
OCHOBHBIE TOJIOKEHHSI u/04/10
3 | llpencraBnenne o  knaccuukanuu | 1 https://les
oprannyeckux BemecTB. Homenkmarypa son.edu.r
u/04/11
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

(cucremarnyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKUX BEILLECTB

4 | AmkaHbpl:  COCTaB HM  CTpPOCHHE, https://les
TOMOJIOTHYECKUHN PsT son.edu.r
u/04/10
5 |Meran W »3TaH — TPOCTEHIIHE https://les
MPEICTABUTEIH ATKAHOB son.edu.r
u/04/10
6 | AJKeHBI: COCTaB U CTPOSHHE, CBOMCTBA https://les
son.edu.r
u/04/10
7 | DTWICH W TPONWIEH — TPOCTEHIINE https://les
MPECTABUTEH AJIKEHOB son.edu.r
u/04/10
8 | [IpakTuyeckas pabora No 1. https://les
«[lonyuyeHne JTUICHA U U3y4YCHHE €rO son.edu.r
CBOMCTBY u/04/10
9 | AnkaaueHsl. byraauen-1,3 u https://les
MeTunoyTaaueH-1,3. Ilonyyenue son.edu.r
CHHTETUYECKOTO Kay4uyKa M PE3UHbI u/04/10
10 | AnkuHBI: CcOCTaB M OCOOCHHOCTH https://les
CTPOCHUS,  TOMOJIOTMYECKHH  PsI. son.edu.r
AnernieH — POCTEU M u/04/10
[PE/ICTABUTEIb AJIKHHOB
11 | Boruucnenus o YPaBHEHUIO https://les
XUMHYECKOW peaKiuu son.edu.r
u/04/10
12 | ApeHbl: 6eH30 U TOITYO. TOKCHYHOCTD https://les
apeHoOB son.edu.r
u/04/10
13 | I'enernueckas CBsi3b YIJIEBOJOPOJIOB, https://les
MPHHA/IICKAIINX K Pa3IHYHbIM KJlaccam son.edu.r
u/04/10
14 | IlpuposaHbIe HUCTOYHUKH https://les
yIJIEBOJOPOAOB: IPUPOAHBIA Tra3 H son.edu.r
MOMyTHBIE HEPTSIHBIC Tra3bl, HePTH | u/04/10
MPOAYKTHI €€ nepepaboTKH
15 | Ilpupoxausie UCTOYHUKHU https://les
YIJICBOJOPOJIOB: NPHPOJIHBIA Tra3 H son.edu.r
MONYTHBIE HE(TsHBIE Ta3bl, HEPTH H u/04/10
IPOAYKTHI €€ mepepadoTKH
16 | KonrponbHas pabota 1o paszzgeny
«YTIeBOAOPOABD)
17 | IlpenenbHble  OMHOATOMHBIC — CIHPTBHI: https://les
METaHOI U 3TaHoJ. Bogopo/Has cBsi3b son.edu.r
u/04/10
18 | MHoroaTomHbIe CITMPTHI: https://les
STUJICHTJIUKOb U TJIHLEPUH son.edu.r
u/04/10
19 | denou: CTpOEHHUE MOJICKYJIBI, https://les
¢u3nyeckne M XWMHUYECKHE CBOICTBA, son.edu.r
IPYMEHEHHE u/04/10
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20 | Anpaerupsi: (bopmanpaerua u|ll https://les
aretaipaerua. AIeToH son.edu.r
u/04/10
21 | OTHOOCHOBHBIE npeaesbHbie | 1 https://les
KapOOHOBBIC KHUCIOTBI: MYpaBbHHAs U son.edu.r
YKCYCHast u/04/10
22 | Ilpaktudeckas padota Ne 2. «Cpoiictea | 1 1 https://les
pacTBOpa YKCYCHOU KHCIOThD) son.edu.r
u/04/10
23 | CreapuHOBass W OJICHHOBAas KHCIIOTHI, | 1 https://les
KaK HPEICTAaBUTEITH BBICIIIHX son.edu.r
KapOOHOBBIX KHUCIIOT u/04/10
24 | MbUta Kak COJIM BBICIIUX KapOOHOBBIX | 1 https://les
KHCJIOT, HX MOIOIIEE JEHCTBHE son.edu.r
u/04/10
25 | CnoxHble 3¢UpHl Kak MPOU3BOAHBIC | 1 https://les
KapOOHOBBIX KHCJIOT. I'maponus son.edu.r
CJIOKHBIX 3(HpoB u/04/10
26 | XKupsr: TUIIPOJIN3, npuMeHeHue, | 1 https://les
Ouosiornyeckas pojib KHPOB son.edu.r
u/04/10
27 | YraeBonbpl: cocTaB, kiaccudukanus. | 1 https://les
Baxueiiime npeacTaBUTENN: TIIIOKO3a, son.edu.r
bpykTo3a, caxaposa u/04/10
28 | Kpaxman u nemirono3a Kak npupojassie | 1 https://les
HOJUMEPBI son.edu.r
u/04/10
29 | KontponsHast pabora mo pasgeny | 1 1
«Kucnopoacoaepskaiiie opraHuIecKue
COCIMHCHHUS
30 | AMUHBI: MCTHJIAMHH U aHUJIHH 1 https://les
son.edu.r
u/04/10
31 | AMuHOKHMCIOTEI  Kak  amdorepHbie | 1 https://les
OpraHHYecKHe COC/IMHEHUS, ux son.edu.r
ouosornueckoe 3HadeHue. [lenTuasl u/04/10
32 | benku Kak npupoansie | 1 https://les
BBICOKOMOJICKYJIIPHBIC COCIMHCHUSA son.edu.r
u/04/10
33 | OcHOBHBIE TIOHSATHUS xumun | 1 https://les
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN son.edu.r
u/04/10
34 | OcHOBHBIC METO/IBI cuHTe3a | 1 https://les
BBICOKOMOJICKYJISIPHBIX COECIMHEHUM. son.edu.r
[TmacTmacchl, KAy4yKH, BOJIOKHA u/04/10
OBLUIEE KOJIMYECTBO YACOB 11O | 34 2 2
I[TPOT'PAMME
11 KITACC
Ne | Tema ypoxa KonmyecTBo yacoB Hara DnexTpo
n/ Beero | Konrp | IIpakr | 3y4eHH | HHbIC
1 OJIbH | UYeCK | A UPPOBBI
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bIE ue e
pabot | paboT oOpasoBa
Bl Bl TEIIbHBIC
pecypcesl
1 | Xumuyeckuii DJIEMEHT. ATom. https://les
DJIeKTpOHHAsE KOHPUTYpaIus aTOMOB son.edu.r
u/04/11
2 [epuoanueckwuii 3aKOH u https://les
IMepuoauyeckas cUCTEMa XHUMHYECKUX son.edu.r
snemenToB [. 1. MeHaeneeBa, ux CBiI3b u/04/11
C COBPEMEHHOM TEOpHEN CTPOCHMS
aTOMOB
3 | 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB https://les
XMUMHYECKUX  JJEMEHTOB M HX son.edu.r
COCIMHCHUH TIO TPYIMIaM U TEePUOJaM. u/04/11
3HaueHHe MNEPUOAMYECKOTO 3aKOHAa U
CUCTEMbl XUMHUUYECKUX 3ieMeHToB [I.11.
MeH/ieneeBa B pa3BUTHH HAYKH
4 Crpoenre  BemiecTtBa.  XHMHYECKas https://les
CBSI3b, eé BU/IBI, MeXaHH3MBbI son.edu.r
o0pa3oBaHUsl  KOBAJICHTHOW  CBS3H. u/04/11
BopopoaHas cBsi3b
5 | BaneHTHOCTS. https://les
DJEKTPOOTPUIIATETIBHOCTb. CrerneHb son.edu.r
oKucicHus. BerectBa MONIEKyISIPHOTO u/04/11
1 HEMOJIEKYJIIPHOTO CTPOCHHUSI
6 | IlloHaTHe O JUCHEPCHBIX CHCTEMaX. https://les
HcTtuHHBIE W KOJUIOMIHBIE PAaCTBOPBI. son.edu.r
MaccoBas J107151 BeIIeCTBa B pacTBOPE u/04/11
7 | Knaccudukanus U HOMEHKIATypa https://les
HEOPraHUYeCKUX COCIMHECHUH. son.edu.r
I'eneTnyeckasi CBSI3b HEOPraHUYECKUX u/04/11
BCILIECTB, Pa3IMYHBIX KJIACCOB
8 Knaccudukanms XUMHIECKHX PEaKInii B https://les
HEOPraHWYECKOM W OpPraHUYeCKOu son.edu.r
XMMHH. 3aKOH COXPaHEHHS MacChl u/04/11
BCIIECTB;  3aKOH  COXpPAHEHUS U
HPEBPAIICHHS SHEPTUU PU XUMHUCSCKHX
peaKIusax
9 | CKkopoCTh  pEaKIuHu. OO0partumbie https://les
peaknuu. XMMHUYIEeCKOEe PaBHOBECHE son.edu.r
u/04/11
10 | INpaktuueckas pabora Ne 1. «Baustaue 1 https://les
pasiuYHbBIX  (HAKTOPOB HA CKOPOCTH son.edu.r
XMUMHYECKOU peaKInny u/04/11
11 | DAEKTpOIUTHYCCKAS JIUCCOLAALHS. https://les
[loHaTHEe O BOJOPOJHOM TIOKa3aTese son.edu.r
(pH) pactBopa. Peakiuu HOHHOIO u/04/11

oOMeHa. ['maponus opraHuYecKUxX H
HEOPraHWYECKUX BEIIECTB
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12 | OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC https://les
peakuuu. [loHsATHE 00 3JIEKTPOJIH3E son.edu.r
pacIuiaBOB U paCTBOPOB COJICH u/04/11

13 | KontponsHas pabora 1o  pasaeny
«TeopeTHYECKHEe OCHOBBI XUMHM)

14 | Metamsl, ux [IOJIOXKEHUE B https://les
[Iepnoanueckoil cuCTeME XUMHUYECKHX son.edu.r
snemenToB JI. WM. MeHnngeneeBa wu u/04/11
O0COOEHHOCTH CTpOCHHS aToMOB. O01HIe
(bu3NYECKHE CBONWCTBA METAJIIOB

15 | CrutaBbl METaJLIOB. https://les
DJIEKTPOXUMHUYECKUN Psifi HATPSIKEHUM son.edu.r
METaJIIOB u/04/11

16 | Xumuuyeckue CBOWCTBA Ba)KHEHIINX https://les
METAJUIOB (HATpUM, Kallud, KaJbIIUH, son.edu.r
MarHui, aTlOMUHHUN) M UX COCTMHECHUI u/04/11

17 | Xumuueckre CBOMCTBAa Xpoma, MEIU M https://les
X COEIUHEHUN son.edu.r

u/04/11

18 | XuMunueckue CBOMCTBA IIMHKA, JKele3a U https://les

HUX COEIUHEHNI son.edu.r
u/04/11

19 | INpaktuueckas pabora Ne 2. "Pemienue https://les
SKCICPUMCHTAJILHBIX 3a71a4 II0 TEME son.edu.r
«MeTtamibi»" u/04/11

20 | Hemeramnel, HMX  IIOJOXEHHE B https://les
[lepronnueckoi cucTEME XHUMUYECKUX son.edu.r
onementoB JI. WM. MenneneeBa u u/04/11
0COOEHHOCTHU CTPOCHHSI AaTOMOB

21 | ®usnueckue CBOWCTBA  HEMETAJLIOB. https://les
AJIOTpOITUST HEMETAIOB (Ha TpUMEpe son.edu.r
KHCJI0poa, cepbl, hocdopa u yriaepoaa) u/04/11

22 | X¥MHUUYECKHE CBOWCTBA TaJIOreHOB, CEPhI https://les
U UX COEIUHEHUN son.edu.r

u/04/11

23 | XumuuecKkue CBOMCTBa a3oTa, (ocodpa https://les

U MX COCAMHCHUI son.edu.r
u/04/11

24 | XuMHuecKue  CBOMCTBa  yriepoja, https://les

KPEMHHUS U UX COCTMHCHUM son.edu.r
u/04/11

25 | [IpuMeHeHne Ba)KHEHIIINX HEMETAIUIOB U https://les

HUX COEIUHEHUN son.edu.r
u/04/11

26 | O0OOIIEeHNEe ¥ CHCTEMATU3AIUSl 3HAHUH https://les
no teme «Hemeranney. Beruncienus no son.edu.r
YPaBHEHHSAM XUMHUYECKUX peakuuil u u/04/11
TEPMOXMMHUYECKHE PACYETHI

27 | Ilpaktnyeckass pabora Ne 3. «Pemenue https://les
SKCICPUMCHTAJILHBIX 3a7a4 II0 TEME son.edu.r

"HemeTtamiel'"»

u/04/11
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I[TPOTPAMME

28 | KontponpHast pabora 1o Temam |1
«Metaiuib» u «Hemeramiby
29 | Heopranuueckue ©  opraHmveckue | 1 https://les
KHCJIOTBI. Heoprannueckue Hu son.edu.r
OpPraHUYeCKHe OCHOBAHUS u/04/11
30 | Amdorepubie  Heopranumveckue — u | 1 https://les
OpraHuvecKue COCIMHEHUSI. son.edu.r
I'enetnueckas cBsA3b HEOPraHUYECKUX U u/04/11
OpPraHMYEeCKHX BEIICCTB
31 | Ponb XAMHHU B obecneuenun | 1 https://les
JKOJIOTMYECKOM,  IHEPreTHYECKOU U son.edu.r
MUIIEBOW  0E30MacHOCTH,  Pa3BUTHH u/04/11
MEIUIHHBI
32 | IlpencraBnenuss 06 oOmMX HayuHbIX | 1 https://les
HPUHIUIAX IPOMBIIUICHHOTO son.edu.r
MOJTY4EHUsI B)KHEHIIINX BELICCTB u/04/11
33 | YenoBek B MUpE BEIIECTB ¥ MaTepuaion | 1 https://les
son.edu.r
u/04/11
34 | Xumus u 3710pOBbE YEIOBEKA 1 https://les
son.edu.r
u/04/11
OBIIEE KOJIMYECTBO YACOB IIO | 34

YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI U1 YUEHUKA

METOJUYECKHNE MATEPUAIJIbI JIA YUUTEJIA
1.

OU®POBBIE ObPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

1.

2.

2.

3.

S N

Vuebnuk: «Xumus 10 xmace» T'abpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A.

MzparensctBo «IIpocBemenuey, 2024

Yuebnuk: «Xumus 11 xmace» T'abpuensa O.C., OctpoymoB WN.I'., Cnagxo C.A.

MznatensctBo «IlpocBemenney, 2024

INabpuensan O. C., JIsicoBa I'. I'. Xumus. 10 knacc. bazoBsliii ypoBens. [IpoBepounsie

¥ KOHTPOJIbHBIC padoThl, M3naTenscTBo «IIpocBemenuey, 2024

INabpuensan O. C., JIsicoBa I'. I'. Xumus. 11 knacc. bazoBsliii ypoBens. [IpoBepounsie

¥ KOHTPOJIbHBIC paboThl, M3naTenbeTBo «IIpocBemenuey, 2024

[Ipumepnsie pabouune nporpammel. [Ipenmernas nuaus yueOnukos O. C. I'abpuensza u ap.

(OnexTponnoe maanne). Xumus 10-11 xmace. ba3zoBeiil ypoBeHb

https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
https://resh.edu.ru/
https://lecta.ru/ege/onboarding

[udposast o6paszoBatesbHas Jadoparopust Zarnitza
IMudposas odpazoBatenbpHas nadopatopust Releon



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/10
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