Asasiercs yactoio OOII COO I'BOY HCO «CKK», yTBep>KICHHOM MPUKA30M OT
29.08.2023r. Ne 167-a B coorBercTBrM ¢ PI'OC (ITpuka3z Munobpuayku Poccun ot 17.05.2012
N 413 (B pea. ot 12.08.2022), ®OII COO (ITpuka3z Munnpocemenust Poccuiickoit deneparuu
ot 18.05.2023 Ne 371).
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y4eOHbIil peaMeT «XuMH»
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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MONOKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydeHUs, BOCIIUTAHUS M Pa3BUTHA O0y4arOIIUXCS CPEACTBAMU y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xumMudyeckoe oopa3zoBaHue 00y4aroOLIMXCsl HA YPOBHE CPEAHEr0
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MIPUPOJIbI U B MATEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € y4ETOM OOIIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE TMOHHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHash XMMHS KaK HayKa CO3MJaTelbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHUe INOoOAJbHBIX MPOOJeM yCTOMYMBOIO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMM IeNSIMM M TIPUHLUIAMHU CpeIHEro oouiero obpazoBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckast XuMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUU
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHI, 3aKOHOB U TEOPUN XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECCTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUHA M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX UCCIENOBATENbCKUX 3adad. B 1emom conepskaHue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaroMxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTepHUAaJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX IEHCTBUMA, WUMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTtuke npenoaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHUH  COJEPKATEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO TMpu3HAETCs (QOPMUPOBAHHE OCHOB XHUMHUYECKOW Hayku Kak obiactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJICH U3YUYEHUS IIPEAMETA SIBJISICTCS BIIOJHE ONPABIaHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIC MOHSITHS,
(dbyHIaMEHTAlIbHbIE 3aKOHBI M TEOPHH XWMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE W
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHUpPOBaHHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBIICHUI, HIMEIOIINUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XMMMUYECKOTO OHKCIEPUMEHTa, COONIOJACHUEM MpaBui O€3011acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpeaHero oobmiero obOpaszoBanus. CerojHs B MPENOJAaBaHUUW XUMHUHU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJiep>KaHusi oOyueHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM TIPAMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

aganTanus O0ydyalooImuxcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIECTBAMH U UX MPUMEHEHUEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE /IS PA3IUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHWU XMUMHUH, A TAKXKE JJISI OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJI30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIS
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydaromuxcs YyOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlI€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYpPCOB M COXPAaHEHUs IPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHHA HEOOXOTUMOCTH OEpPEeKHOrO0 OTHOLICHHS K MPHPOJIE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI 00acTu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

YYEBHO-METO/IMYECKOE OBECHEYEHUE OFPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 17151 VYEHUKA

Xumus, 10 xnace/ IM'abpuensa O.C., N.I'.Octpoymos, C.A.CnagkoB. AKITMOHEPHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»
Xumus, 11 knace/ I'abpuensu O.C., 1.I.Octpoymos, C.A.CnagkoB. AKIuoHepHOE 00IIECTBO

«M3maTenbCTBO ((HpOCBeH_IeHI/Ie))



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpoeHusl opranudeckux coeaquuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanmuM  OpraHMYeckMx  BemectB.  HomeHknarypa
OpraHMYECKUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYEeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOTMYecKHi psa. Meran u 3TaH — mpocTeuiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). [lonydeHre cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakiuy ruIpUupOBaHUs, FAIOTEHUPOBAHUS, THAPATALINN, TOPEHUS ), TOJIyY€HHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ai02eHUpPOSanus U HUMpO8auus), noiyyeHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPabOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (U3NYECKHE U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PUKAIHS YIII€BOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoIu3, KaYeCTBEHHAs PeaKkus ¢ HOJIOM).

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CnupTOB (B3auMojelicTBUe ruuepuHa ¢ ruapokcugoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHUIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aM{QoOTepHble OpraHuyeckue coeauHeHus. dPusznyeckue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4YEHHs BEIIECTB W UX IPEBpAILCHUI: HAaOJIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHUSs

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUsSI BELIECTB M WX IPEBPAILCHUN: 03HAKOMIICHHE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, MEePUOAUYHOCTh, HAONOJCHHE, HW3MEpEHUeE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BemecTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, TOJIE3HBIE UCKOIIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHONOTHS: MHUILEBbIe MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTs. OCOOCHHOCTH
pacripeiefieHus 3JEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3aKoHAa M Ilepmogmyeckoil CUCTEMBl XHMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEHW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
0 TPYIIaM U epruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHIbI XHUMHUYECKON CBsI3W (KOBAJICHTHAsI
HETOJISIpHAsT U TIOJISIpHAsi, MOHHAs, METaJTM4ecKas). MexaHu3Mbl 0Opa30BaHUsI KOBAJIEHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BewectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 1oJs
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuyeckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME Ha COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnektponauTnueckas aucconuanus. CunbHble u crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3zydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTalln3aTropa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHSATHUS «MAcCCOBAasi 0JI BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpuUMepe KUCIopoa, cephl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxenne Meramios B [leprogndeckoil cucreMe XMMAYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XVMHYEeCKHEe CBOICTBA BaXHEMIIMX METAUIOB (HATPUM, Kaiuil, KanblLMid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIEKIMH «MeTajuibl M CIUIaBbl», OOpa3loB HEMETAJIOB, PEIICHHWE SKCIEpUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO H3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B 00GecriedeHnn 9K0JIOTUYECKOM, SHEpreTUYeCcKoi 1 MUIIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHaliOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTrO MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAy4YHbIX HMOHATH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE POU3BOCTBO, NUIIeBast
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
nporpaMM CpeaHero o0Inero oopa3oBaHus (JIMYHOCTHBIM, METAIIPEIMETHBIM U MPEAMETHBIM).
Hay4Ho-MeTou4eckoil OCHOBOHM it pa3pabOTKU IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOTpaMM CPEHEro O0IIero 00pa30BaHUs SBIISETCS CUCTEMHO-IESITEIBHOCTHBIHN ITOIXO].

B CcOOTBETCTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM MOIXOAOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMSA IpenMeTa «XUMHs» Ha YpOBHE CpEIHEro ooOmero oOpa3oBaHHA
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONIUE:

OCO3HAHHE OOYYAIOUIMMHCS POCCUHCKOW TPaKAAHCKOH HICHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH H CAMOOIIPE/ICIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHU JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
IEHHOCTEW ¥ UCTOPUYCCKUX TPATUIIMKA 0a30BOM HAYKH XHMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JICATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TIPUCYIIMMH LEJIOCTHOH CHCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HAJIMYKME TPABOCO3HAHUS SKOJIOTMYECKONW KYJIBTYphl M CIHOCOOHOCTH CTaBHTH IIETH U
CTPOUTH )KU3HECHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMETa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOH M BOCIHTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C T'YMaHHCTHYECKHUMH,
COLIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBCHHBIMH LIEHHOCTSIMH M HJeajaMUd POCCHICKOTO
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTHU MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENbHBIX 33124, BHINTOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOM
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIMBBIX SKCIEPUMEHTATBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U MPAKTUKOB,;



UHTEpECa M II03HABAaTEJIbHBIX MOTHMBOB B IOJyYEHHMM M IOCIEAYIOLIEM aHaJIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI'O TIOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBS3aHHbIE C XHMMHUYECKHMHU SIBJICHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYICh Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJAECHHWE M IOCTYNKM CBOMX TOBAapuIlEd C NO3MLHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEACTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOuto/IeHHsI MpaBU 0€30MacHOro OOpalleHusl ¢ BEIeCTBAaMHU B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX HPUBbIUEK (YNOTpeOJeHUs AJKOIOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JEeSTEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIIEHUU MPaKTUYECKUX 3a7ad COIMaIbHOMI
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO Mpodeccuil pa3IMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUSI K TPYY, JIOASAM TpyJla U pe3yibTaTaM TPYAOBOH €ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOILIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BAaHUS TOCTHKEHUI XUMUM ISl PEIlIEHUs] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENpPHUATHS INEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPEeaIpPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HUX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYpBI, OIBITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMo(poouH;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUU LIEIIOCTHOTO MPECTABICHUS 00 OKpYy’KaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAYMMOCTH XHUMHUM JUIsI COBPEMEHHON LUBWINM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOIO TPya U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 WIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBJICHUI OKpY’KAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHBIX cdepax mpodeccHnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEKIUCIUILIMHAPHbIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTeMa, HaY4YHbIH (aKT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00yJaroInXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHHMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3UPOBaTh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEeeNATh LEeMH JAeATeIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH HX JOCTHIKCHWS,
COOTHOCHUTH Pe3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIENISIMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaThb MX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTUBHBIC, NEAYKTHBHBIC, II0 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbBIE MOJEJbHbIE NPEICTaBICHUSL
JUIs BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKLUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMYyTUPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOouHble TocoOus, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMaLnu, He0OXOAUMOM /IS BBIMOJIHEHHS YUeOHBIX 3a/1au ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUA MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIbL, PUCYHKH U APYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEITbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTo MpoekTa U (OpMYyJIHpPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEHM JIEATEJBbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XHUMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJATaollne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUMEC B OCHOBC ITOHHMMAaHUSA
MPUYUHHOCTUA M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHLHOCTH YETOBEKA;

Cq)OpMHPOBaHHOCTB YMCHHfI BBIABJIATE XAPAKTCPHBIC MPU3HAKN HOH?ITI/Ifl, YCTaHABJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAaHUU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpali€éHHON) (popMysT opraHMuecKUX BEIIECTB
U YpaBHEHUU XMMHYECKUX PEaKUUW, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ YCTaHABJIMBATb MPUHAJJIC)KHOCTE U3YUYCHHBIX OPTraHUYCCKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACTHHBIX OPraHUYECKHX BEIIEeCTB (ITHIICH, MPOMHIIEH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTABUTENICH PA3IMUHBIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWJEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHzoul,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTh, TpPUPOIHBII Ta3, yroyipb), crocoObl MX TEepepabOTKM W MPAKTHYSCKOS MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMHU O W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHH BIa/IeTh CUCTEMOI 3HAHUN 00 OCHOBHBIX METOAAaX HAYYHOT'O
MO3HAHMS, KCIONb3YEeMbIX B XHMHU MPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HabmofieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPHUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHKMEM, a TAKXKE MpaBUia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYISCKUX OTBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HArpeBaHUM, MOTyYEHHE ITUIICHA U U3yUYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC PEAKIIMH OpPraHWYECKHX BEIICCTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPaBHIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuU C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3alMucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(GOPMAITHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeaCcTBa MaccoBOi nHdopmaiuu, IHTepHeT u Apyrux);

c(OpMUPOBAHHOCTh YMEHUH COONMOaTh TMpaBUIa HKOJOTHMYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS M
OKpPYKAroIIel MPHUPOJTHON Cpesibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKHBBIC OPTaHU3MBI
OmpeAeNéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crmocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeII0OBEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJAaX MO3HAHUSI BEIIECTB M XUMUYECKHUX SBIICHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HeopraHudyecKas XHUMUSD»
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIOMICH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHus] NPaKTHYECKHX 3afad M JKOJOrMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpeae;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAII ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, OJEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XUMHYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJIHAs),
KpUCTANTMYECKas  pemeérTKa, TUIBI XUMHYECKHUX  pEaKIHid, pacTBOp, AIIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT IHCCOIMAIUS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMHYECKOW  peakluH, XHUMHUYECKOe paBHOBECHE); TEOPHH M  3aKOHBI  (TEOpHUs
JNIEKTPOJIUTUYECKOW AMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS W TPEBPAIICHUS SHEPTHH MPH XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHYECKUH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWUS,
Jexalne B OCHOBE IIOHMMaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX SBIICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCHOJIb30BAHUU
BOXHEHIIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTHh YMEHUI BBISBIATH XapaKTEPHBIE MPU3HAKH MTOHATHH, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMHCAHUM HEOPTaHUYECKUX
BEIIIECTB U UX MPEBpAIlECHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI) CHUMBOJHKY ISl COCTaBIICHUS
dopMynT BemIeCTB W ypaBHEHHH XWMHUYECKHUX pEaKIUH, CHUCTEMAaTHUECKyI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
YIJIEKUCTBIA Ta3, aMMHUaK, raméHas M3BeCcTb, HeraméHas W3BECTh, NMUThEBas COJA, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABA, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METaJUIn4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THI KPUCTAIUIMUECKOW PEIIETKH KOHKPETHOIO
BelIeCTBa (aTOMHas, MOJICKYJISpHas, MOHHAs, MeTa/UTM4ecKas), XapakTep Cpeasl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
10 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (IPOCThIE BEIIeCTBa — METAJLIbI U
HEMETaJLTBI, OKCHIBI, OCHOBAaHUS, KHCIIOTHI, aM(pOTEpHBIE THUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoamdeckoro 3akona [J[. U.
MennieneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (QYHKIINY;



COPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XMMUYECKHX D3JIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, IOATBEPXKAATh CYLICCTBOBAHUE
TCHETHYECKOM CBA3M MEXIY HEOPraHMYEeCKMMH BEIECTBAMU C IIOMOIIbI YPaBHEHUM
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
IOpU3HAKaM (YUCIy M COCTaBy pEarupyrouiux BEIECTB, TEIIOBOMY 3(GQEKTy peakiuH,
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakuuy UayT 40 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKLUH, MNOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAaHOBHUTEIbHBIX
peakuMii HOCPECTBOM COCTABICHMSI AEKTPOHHOIO OajaHca 3TUX PeaKIUid;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT
BHeIHero Bo3neiicteus (npunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaThb XHMHYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX NPUHILMIAX M 3KOJOTHYECKUX MpoOjIeMax XUMHYECKOIo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH BBIYMCICHHUA C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pEaKkIMM BELIECTB, TEIUIOBOro 3(pQeKTa peakluuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;

c(hopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJB30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKHEM, a TAK)KEe MpaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C MpaBHJIAMU TEXHUKU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHUIO,
MOJIy4YaeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBBbS U
OKPY>KaloIllel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHn3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIUMXCS: YMEHHE HCIONIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns s 3anucu XxumMudeckux Gpopmyi.
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o/ | TEMa ypoxa YUHTEJIS C y4eTOM
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NMPoOrpamMmbl
BOCIIUTAHMS
[IpeameT opraHrYecKo XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE H eHb 3HaHUI
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3HAYCHHE 01.09.2023
N .. €Hb paOOTHHUKOB
Teopus ctpoeHus opraHndeckux coequHennii A. M. bytieposa, eé Hlerb p . .
2 1 He(TAHOM U ra3oBo
OCHOBHBIE ITOJIOKEHUS T HPOMBIIILIEHHOCTH
[TpencraBienne o KIaccu(pUKaIMA OPraHUICCKIX BEIIECTB. 03.09.2023
JIOBEpUTENbHbIE N
3 Homenknarypa (cucremMaTuyeckasi) U TpUBHAIbHbIE HA3BAaHUS 1 MesxyHapoaHbIid
OTHOIIEHUS MEK/T
OpraHUYECKHUX BEIIECTB Y ACHB TPAMOTHOCTH
A A YUUTENEM U 08.09.23
KaHbBI: COCT. "
JIKa COCTaB U CTPOCHHE, TOMOJIOTHYECKUAM PsiJT 1 OBy AROIHMHCS, BceMupHBbiit eHb
5 MertaH 1 3TaH — MPOCTEHIIINE MTPEICTABUTENN ATKAHOB 1 CIIOCOGCTBYFOIIHX kpacotsl 09.09.23
o €Hb pa0OTHHKA
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 IIO3UTUBHOMY A p .
BOCITPHUSATHIO ATOMHOH
7 OTHWJIEH ¥ IPONUJIEH — MPOCTEUIINE MPEACTABUTENN AIKEHOB 1 p IPOMBITIIEHHOCTH
arumMcs
8 [TpakTaeckas pabota Ne 1. «IlonydeHne STUIEHA U U3YUEHUE €TO 1 1 i 5 . 5 29.09.23
CBOFCTEY TpeOOBaHHii U IPOCEO | MesxayHapomsit
. YUUTENS JICHb TOKHIIBIX
9 nkanuensl. byraguen-1,3 u metunOyranuen-1,3. [lonyuenue 1 moneit 1.10.23
CUHTCTUYCCKOI'O KaydyKa U pE€3NHbI Me)KHyHapOHHBIﬁ
10 AJIKWHBI: COCTaB U OCOOEHHOCTH CTPOEHHSI, TOMOJIOTHYCCKUN PS]I. 1 Aenb Bpada 02.10.23
AnleTHIIeH — NIPOCTEHIINIA TPeICTaBUTENb ATKHHOB Mesxnynaponubii




11

Brluncnenus 1o ypaBHEHHUIO XUMUUYECKOU PEaKIIUU

12 Apenbl: 6eH30J1 U TOJIY0JI. TOKCHYHOCTh apEHOB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB, IPUHAAIEKAIIUX K Pa3IMUHBIM
KJ1accaM

14 [IpupoHbIE HICTOYHUKH YIVIEBOJOPOAOB: IIPUPOIHBIN ra3 U
NOITyTHBIE HEPTSHBIE ra3bl, HEPTH U MPOIYKTHI €€ mepepaboTKu

15 [TpupoaHbIe HCTOYHUKH YTIIEBOAOPOAOB: IPUPOAHBIN ra3 u
NOITYTHBIE HETSHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepaboTKu

16 KontponbHas pabota no pasaeny «YIiieBo10poIb»

17 [IpenenbHble 0IHOATOMHBIE CIIUPTHI: METAHOI U 3TaHOI. BogoponHas
CBSI3b

18 MHoroaTomMHbl€ CIUPTHI: STHICHTIIMKOIb U TITULEPUH

19 @DeHOoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBOICTBA,
IIPUMEHEHNE

20 Anpaeruapl: GOpMaNbACTU U alleTaIbACTH . AIICTOH

21 OnHOOCHOBHBIE ITpe/iesIbHbIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS U
YKCYCHasI

29 [Ipaktrueckas padota Ne 2. «CBo#CTBa pacTBOpa YKCYCHOM
KHCIIOTBD»

93 CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MPEACTABUTEIH BBICIIMX
KapOOHOBBIX KUCIIOT

24 MBplI1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEee JeiCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['naponau3
CJIOKHBIX 3(UpPOB

26 JKupbr: Tunponus, mpuMeHeHne, OMoJIornuecKas pojb )KHPOB

7 VYrneBoasl: cocTaB, kiaccudukanys. Baxxneime npeacTaBUTeNu:

JII0K033, PPYKTO3a, caxaposa

JIeHb YYUTes
05.10.23
Jlenp paboTHHKA
CEJILCKOTO
X0351CTBA U
nepepadaTbIBaroIeit
MIPOMBIIIJICHHOCTH
08.10.23
BceMupHblii IeHb
nmoutsl 09.10.23
21.10.23 190 net co
naa HoOens
Anbdpen bepuxapn
(1833-1896) —
IIBEICKHUI MHXKEHEP-
XUMUK.
Jlens paboTHHKa
aBTOMOOMJIBHOTO U
TOpPOJICKOTO
MacCaXXUPCKOTO
Tpa”cnopra 29.10.23
Jenb obpazoBaHus
KOHECKO 04.11.23
Jlenp HapomHOTO
€IMHCTBA

12.11.23

MexayHapoaHbIi
JIEHb,
MTOCBSAEHHBIN
TEPIUMOCTH

TOJIEPAaHTHOCTH

16.11.23
MexayHapoaHbIi
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Kpaxman u nemnoio3a Kak IpupoIHbIe IOTUMEPbI

KonrponbHast padota no pasaeny «Kucinopozaconepxaiiue

29 OpPTaHUYECKUE COCTUHEHUS

30 AMMJHEBL: METHJIAMHMH U aHUJIUH

31 AMUHOKHUCIOTHI KaKk aM(OTEpPHBIE OPTAaHUYECKUE COSAMHCHHUS, UX
Ouosornueckoe 3HaucHue. [lenTuamp

32 benku kak mpupoIHbIC BEICOKOMOJICKYJISIPHBIC COCTUHEHHSI

33 OcHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYISPHBIX COSAMHEHUN

34 OcHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHIA.

HJ'IaCTMaCCBI, Kay41yKH, BOJIOKHA

JIEHb OTKa3a OT
KypeHus

JleHb pakeTHbBIX
BOMCK M apTUIUICpUU
19.11.23
BcemupHsblii 1eHb
peb&nka

20.11.23
BceMupHblii IeHb
TEJIEBUICHUS
21.11.23

JleHp cnoBapei u
SHIUKIONE AU
22.11.23
BceMupHblii IeHb
uH(popManun
26.11.23

[enp Marepu B
Poccun 26.11.23
BcemupHslii 1eHb
60ps0bI co CITHN oM
01.12.23
MexayHapoaHbIi
JIEHb JIOAEH C
OTrpaHUYEHHBIMU
(bU3IIeCKUMHU
BO3MOKHOCTSIMU
3.12.23
Mex1yHapoaHbIi
JIeHb TOOPOBOJIBIIEB
BO UM
SKOHOMHUYECKOI'0 U
COLIMAJIBHOTO
pazButus JleHpb




BoJioHTépa 05.12.23
MexnyHapoaHbIi
JICHb TpaB YeJIOBEKa
10.12.23
Henb Koncturyuumn
Poccuiickoit
Oenepanuu 12.12.23
MexnyHapoaHbIi
OeHb KUHO 28.12.23
HoBoroaawnii
npazanuk 1.01.24
MexnyHapoaHbIi
JIeHb
«cmacu6o»11.01.23

14.01.24 Crapsiit
Hogsrit ros
19.01.24 Kpewenue
TI'ocnionne mim
CasiToe
BborosiBnenue
23.01.24 Jlenn
PYYHOrO IUchbMa
JleHb moyepka
25.01.24 [lenn
POCCHIICKOTO
CTY/ICHYECTBA
TarestHUH OEeHB
29.01.24
Mex1yHapoaHbIi
JIeHb MOOMIN3AIUN
IIPOTUB SAAECPHOU
BOWHBI
MexayHapoaHbIi
JIeHb




roBenupa 31.01.24
8.02.24 190 et co
nHs poxaenus .M.
Menneneena,
Y4€HOTO-
SHITUKJIONE/IUCTA.
300 net co mHA
OCHOBaHHS
Poccuiickoit
AkazemMuu Hayk.
MexnyHapoaHbIi
JIeHb TapCHUST KHUT
14.02.24

JleHb 3allIuTHUKA

OreuecTBa

23.02.24
MexayHapoaHbIi
JKEHCKHI
nens 08.03.24
09.03.24 90 net co
JTHS POKJEHUS
COBETCKOIO JIETYMKA-
kocMoHaBTa HOpus
AnekceeBnua
l'arapuna
Jenb moOphIx
nen 15.03.24
20.03.24MexnyHapo
JHBIN JeHb CYACThS
07.04.24/1eub
BCCEHHETO
PaBHOJICHCTBHUS
BcemupHsblii 1eHb
310pOBbS



https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess

BceMupHblii 1IeHb
aBHallMH U
KOCMOHAaBTHKH
12.04.24

22.04.24
BcemupHsblii 1eHb
Seman

26.04.24
MexnyHapoaHbIi
JIEHb MaMSITH KEPTB
paaralMOHHBIX
aBapuii U KatacTpod
27.04.24
MexnyHapoaHbIi
JICHb BETEpUHAPHOTO
Bpaya

28.04.24
Bcemupsslii 1eHb
oxpansbl Tpyna. Jlenp
XUMHYECKOH
0€30ITaCHOCTH
01.05.24 [deunn
Becusl 1 Tpyna
03.05.24
BcemupHsblii 1eHb
Connia

05.05.24
[IpaBocnaBHas
[Tacxa. Bockpecenue
XpHUCTOBO
MexayHapoaHbIi
JIEHb aKylIepKH

09.05.24 Jlens



https://bibliopskov.ru/pskov-pasha.htm
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[ToOensl
12.05.24
Bcemupnblii IeHb
MEJULIMHCKUX
cecTep
Jenb
9KOJIOTUYECKOTO
o0Opa3oBaHwMs
12.05.24
MexnyHapoaHbIi
nenb cembr 15.05.24
Jenb
(hapmareBTUIECKOro
paborauka B Poccun
19.05.24

JleHb XMMUKa B

Poccun 26.05.24




11 KJIACC

Monayiab
KoaunuecTBO ¥ .
«IIKOJIbHBIH
4acoB
YPOK»
[1]
Ne Tema ypoka JeATeIbHOCTH
n/m YYHUTEA € Y4eTOM Kaﬂeﬂ)lapb coOBITHIT
Bcero K/p Wp padouei
NPOrpaMmblI
BOCIIMTAHUS
1 XUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpAIUs aTOMOB 1 Hensb 3nanuit 01.09.2023
. Jlenb pabOTHUKOB
[Tepuonuueckuii 3akoH u Ilepuoguueckas cucteMa XMMHUYECKUX - .
. . HE(TSHOH U Ta30BOM
2 anemenToB Jl. V1. MeneneeBa, ux cBi3b ¢ COBPEMEHHOM TeopHuen 1
HPOMBIIIJICHHOCTH
CTPOCHUA aTOMOB 03.09.2023
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX DJIEMEHTOB U UX YCTaHaBIMBATL  MfexyyHapoHbIil EHD
3 COEIMHEHHIA 110 TPYIINIAM M EPUOJaM. 3HAYEHHE MEPUOUYECKOTO ! JIOBEPUTENILHBIE  rpamoTHOCTH 08.09.23
3aKOHA M CUCTeMBl XMMHUYecKUX 31emMenToB JI.1. MenzaeneeBa B OTHOLICHHS 1035:%1\5142;);5114 ACHE KpacoThI
pa3sBUTHU HAYKU MEXIY yHHTeIeM o .
- Jlenb pabOTHUKA aTOMHOM
Crpoenue BemecTBa. XMMHYECKas CBsI3b, €€ BUJIbI; MEXaHU3MBI IDOMEIILIEHHOCTH
4 y 1 obydatommmucs, = P
00pa3zoBaHus KOBAJIEHTHOM CBsi3U. BomopoaHas cBsi3b 5 29.09.23
CMOCOOCTBYIOIINX .
BasieHTHOCTb. DJIEKTPOOTPUIIATENBHOCTE. CTENEHh OKUCIIEHUS. Me>K11yHap011Hmvn ACHP
S 1 ITO3UTHBHOMY noxxuibix monei 1.10.23
BemiecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI .
BOCIIPHUSATHIO MexnyHapOIHBIN 1€Hb
5 [TonsiTHE O MUCTIEpCHBIX cucTeMax. ICTHHHBIE M KOJTOUTHBIE 1 yammmes Bpaua 02.10.23
pacTBOpBl. MaccoBast 107151 BEIIECTBA B pacTBOpPE TpeGoBaHHii 1 MesxyHapOIHBIH JeHb
7 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHHYECKUX COSTUHEHUH. 1 MPOCHO YIUTEISI quTeH’I605 -10.23
Hb THHUK
['eHeTHuecKas CBSI3b HEOPTAaHUIECKHUX BEIIECTB, PA3JIMIHBIX KIIaCCOB Henp pabo a
CeNIbCKOTO X03s1cTBa U
Knaccugukarus XuMHUECKUX peakuuii B HEOPraHWIECKOH nepepabaTbIBaromEN
8 OpPraHM4eCcKON XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH 1 IIPOMBIILIEHHOCTH
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TTPU XUMHYECKUX PEaAKIIHIX 08.10.23




9 Ckopoctb peakiuu. OOpaTuMble peakiui. XUMHUECKOE pABHOBECHE

10 [TpakTideckast paborta Ne 1. «Bnusiare pa3audHbix (akToOpoB Ha
CKOPOCTb XUMHUYECKOU PEaKLIUN»
OnekTponuTtnueckas auccounanus. [lonsrue o BogopoaHoM

11 nokazatene (PH) pactBopa. Peakuinn nonnoro oomena. ['maponus
OpraHWYECKUX U HEOPraHUYECKUX BEIIECTB

12 OKHUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. [lonsTre 06
3JIEKTPOJIN3€E PACIJIaBOB U PACTBOPOB COJIEH

13 KontponbHas padora no pasaeny «TeopeTnueckine OCHOBBI XHMHUN)
Mertamibl, ux nonoxenue B [lepuoanueckoil cucreMe XUMHUUECKUX

14 anemenToB J[. 1. MenneneeBa u 0cCOOEHHOCTH CTPOEHHUS ATOMOB.
O6mue ¢pu3nyeckre CBOMCTBa METAIIOB

15 CnnaBbl METaIOB. DJIEKTPOXUMUYECKUHN PsiJl HAPSKEHUI
METaJIOB

16 XvMHYeCcKue CBOWCTBA BaXKHEHIINX METaUIOB (HaTpHil, KaJlui,
KaJIBIIMI, MarHW{, ATIOMAHUAN) U UX COSTUHEHUN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COCAUHEHUI

18 XHUMHUYeCKHEe CBOMCTBA IIMHKA, JKeJIe3a U UX COCTUHCHUI

19 [TpakTrueckas padota Ne 2. "Pemienue skcriepruMeHTalbHbBIX 3a/1a4
o teme «Metamuib»"

20 Hewmerannel, ux nonoxenue B [lepuoauueckoil cuCTeMe XMMHUYECKHX
snemeHToB Jl. 1. MeneneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB

21 ®dusndecKue CBOMCTBA HEMETAUIOB. AJUTOTPOIHS HEMETAIIOB (Ha
puMepe KUCIopoaa, cepsl, hochopa u yriiepoaa)

22 XHMHYECKHE CBOWCTBA TaJIOTEHOB, CEPBI U UX COETMHEHUN

23 XUMHUECKUE CBOMCTBA a30Ta, pocodpa 1 UX COeTUHEHUN

24 XUMHYECKUE CBOMCTBA YIIIEpOJa, KPEMHUS U UX COCAUHEHUI

BceMupHblii IeHb TOYTHI
09.10.23
21.10.23 190 net co musg
Hobens Anbdpen
Bbepuxaps (1833-1896) —
LIBEJICKUI HHXKEHEP-
XHUMUK.
Henp paboTHuKa
aBTOMOOMJIBHOI'O U
TOPOACKOTO
MacCaKUPCKOTO
Tpancnopra 29.10.23
Jlenb 0OpazoBaHus
IOHECKO 04.11.23
JleHb HapOJTHOTO €TUHCTBA
12.11.23

MexnyHapoaHbIi AEHb,
MOCBSIIIEHHEIN
TEPIUMOCTH

TOJIEPAaHTHOCTH

16.11.23
MexnyHapoaHbIN JEHb
OTKa3a OT KypEeHHUs
JleHb pakeTHBIX BOWCK U
aprusuiepuu 19.11.23
BcemupHnslii nens pe6énka
20.11.23

BcemupHslii 1eHb
tenesuaeHns 21.11.23
Jenb cnoBapei n
SHIuKIoneaun 22.11.23
BcemupHblii 1eHb
uHpopmanuu 26.11.23




25 [IprMeHeHrne BaKHENUIINX HEMETAUIOB U UX COCIMHEHUI
O06o006muieHne U cucTemMaTu3anus 3HaHui o Teme «Hemeramis.

26 Boruncnenus no ypaBHEHUsIM XUMHUYECKUX pEeaKLUil U
TEPMOXUMHUYECKUE PACUETHI

97 [TpakTuueckas padota Ne 3. «PemeHne sKCIepUMEHTAIBHBIX 337129
o reme "Hemeramist"»

28 KonTponbHas padbota mo tTemam «Metamib» u «Hemeramib

29 Heopranunueckue u oprannueckue kuciaotsl. Heopranmueckue u
OpraHMYECKHEe OCHOBAHUS

30 AMoTepHbIe HeOpraHM4EeCKHe U OPTraHMYECKUEe COSTUHEHUS.
['eHeTnyeckas CBSI3b HEOPTraHHUUECKUX M OPraHUYECKHUX BEIIECTB

31 Ponb xumun B obecrieueHu 3KOJI0THYECKON, JHEPTETUYECKON U
NUIIEBON O€30MMaCHOCTH, Pa3BUTUU MEINULIUHBI

39 [IpencraBnenust 00 0OMIMX HAYYHBIX MPUHIIUAIIAX TTPOMBIILIEHHOTO
MOJTYYCHHS BaXKHEHIITX BEIIIECTB

33 YenoBek B MUPE BELIECTB U MAaTEPHAIIOB

34 XUMHUS U 3J0POBBE UEIOBEKA

Henb Matepu B Poccun
26.11.23
BcemupHslii 1eHb 60pbOBI
co CIINdom 01.12.23
MexnyHapoaHbIi J€Hb
JIOJIEN C OTPaHUYECHHBIMU
(buznyecKuMu
BO3MOXHOCTsiMU 3.12.23
MexnyHapoaHblid 1€Hb
TO0OPOBOJIBIICB BO UM
3KOHOMHUYECKOI0 U
COIIMAIBHOTO Pa3BUTHUSA
Heunb Bosiontépa 05.12.23
MexnyHapoaHbIi JEHb
npaB yenoBeka 10.12.23
Jenp KoncTurynun
Poccuiickoit denepanuu
12.12.23
MexnyHapoaHbIi JEHb
KkuHO 28.12.23
HoBoroguuii npa3agHuk
1.01.24
MexnyHapOoaHbIN JEHb
«crmacu6o»11.01.23

14.01.24 Crapsrit HoBbrit
rox

19.01.24 Kpemenue
IN'ocnionne nnu Cesitoe
borosinenue

23.01.24 Jlenb pyuHoro
nuceMa [leHp mouepka
25.01.24 Jlenn
POCCHIICKOTO
cryaeH4yecTBa TarbssHUH




JIeHb
29.01.24 MexyHapoJHbIi
JIeHb MOOWJIM3AIIMY TTPOTUB
SIIEPHOMN BOMHBI
MexnyHapoaHbIi J€Hb
foBenmpa 31.01.24
8.02.24 190 et co nHA
poxnenus J.W.
Menaeneesa, y4€HOro-
SHIUKJIONEINUCTA.
300 et co IHS OCHOBAHUA
Poccuiickoit Axkagemun
HayK.
MexnyHapoaHbIli JEHb
napenus kaur 14.02.24
JleHp 3alIuTHUKA
OreuectBa 23.02.24
MexayHapoaHbli
)keuckuit nens 08.03.24
09.03.24 90 net co gus
POXKJIEHHS] COBETCKOTO
NETUMKa-
KocMoHaBTa FOpus
AnekceeBuya ["arapuna
Jenb moopeix gen 15.03.24
20.03.24MexnyHapoIHbIN
JIEHb CYACThS
07.04.24/1eHp BeCEHHETO
PaBHOJICHCTBHUSI
BcemupHsblii 1eHb
3I0POBBS
BceMupHblii 1eHb aBUALIMU
1 KocMoHaBTuKH 12.04.24
22.04.24 BceMupHbIi 1IeHb



https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess

3emiun

26.04.24 Mex1yHapOJHbII
JIEHb TIaMSTH KEPTB
paguanMOHHBIX aBapui U
Karactpod

27.04.24 Mex1yHapOHbII
JIeHb BETEPUHAPHOTO
Bpaya

28.04.24 BceMupHbIid IeHb
oXxpaHsbl Tpyaa. /lens
XUMHUYECKON 0€30IaCHOCTH
01.05.24 /lenr Becunl u
Tpyna

03.05.24 BcemupHblii 1eHb
CoiHna

05.05.24 TlpaBociiaBHas
[Tacxa. Bockpecenue
XpHUCTOBO
MexnyHapoaHbIi JEHD
aKyIIepKU

09.05.24 Jlenn IToOenmr
12.05.24 BcemupHbli 1€Hb
MEIUILUHCKUX CECTep
JleHb K0I0ru4ecKoro
o0Opa3oBaHUs

12.05.24
MexnyHapOoaHbIi JEHD
cembu 15.05.24

Jlenb GapMarieBTH4ecKoro
pabornuka B Poccun
19.05.24

Jenp xumuka B Poccun

26.05.24
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