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MHNOACHUTEJBbHASA 3AIIUCKA

[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 pe3ylbTaTaM OCBOCHHUs (enepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opraHu3anusax Poccuiickoii @enepaiuu, peaan3yromnx OCHOBHbIE
o0Opa3oBaTelibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMBbI IO XUMHUH, K OTIPECIICHUIO O0IIeH CTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYYAIOMIUXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKaHUs, pe3yIbTaTOB 00yUeHUs U TPeOOBaHUHN K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3allil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIAHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlUXCsl Ha YPOBHE CpelHero oOuiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro npeamera «XUMHs», COAEpKaHUE U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
MO3HAHUM TPUPOJIBI U B MAaTEpUAIbHON >KU3HU OOILECTBA, a TakKe ¢ y4&€TOM OOIIMX Leied u
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHI, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKJaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IOHMMAaHMs BEIIECTBEHHOTO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHO B3anMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMM, XUMHUsI CTajla HEOTheMJIIEMOM
YacThI0O MHUPOBOW KYJIBTYpPhI, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPyAa M JKU3HU Ka)XIOTo
wieHa oOmiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTesibHas, KaK HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpPOoOJeM YCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPreTUYECKOH, MUIIIEBO, IKOIOTHIECKOM 0€301MacCHOCTH U OXPAHBI
3JI0pOBBA.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOumiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM JUIs
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHUM 110 HEOPTraHWYECKONW XUMHUH (C BKITIOUYCHUEM
3HAaHUH U3 001IeH XUMUM) U OpraHrnuecKoi Xxumun. PopMHUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
W3YYCHUU TIpeaMeTa 00eCrednBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPAa3Hs BEIIECTB
Ha OCHOBE OOIIMX IMOHSATHN, 3aKOHOB Ml TEOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUPOBAHA B MPOTPaAMME 10 XMMHH Ha OCHOBE CUCTEMHOTO IMOAX0J]Ia K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)kK€ Ha YPOBHE CTEPEOXMUMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHS IepBOHAYAIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
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 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUH M TIPUKIAJAHOW XapakTep. OTH 3HAHMUS CHOCOOCTBYIOT MOHMMAaHHIO
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 MCCIENOBATENbCKUX 3adad. B 1emom conepikaHue
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
HSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTEpUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX ACUCTBUN, MMEIONUX 0a30BoOe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B npakTtuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00IIer0 00pa3oBaHus, Tak U
Ha YPOBHE CPEHETO 0011ero 00pa3oBaHusl, IPHU OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (HOpMUPOBAaHHE OCHOB XHMMHUYECKOM HAykM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
mpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

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-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOYEBbIC 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 (opmupoBaHUE U PA3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX IMO3HAHUS BEIICCTB 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
OOBSCHEHUEM XHMHYECKOTO OJKCIIEPHMEHTa, COONIOJACHHEM MpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LIeJe U 3a/1a4 U3ydyeHus MpeaMera B
porpaMMe 1o XMMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeme cpeaHero obmiero oopasoBanus. CerojHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIa€TCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIepKaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TPaMOTHOCTBIO, TO €CTh CIIOCO0AaMU W YMCHHSIMH aKTHBHOTO
MOJTyYEHUS 3HAHWUH Y IPUMEHEHUS MX B PEATbHOU KU3HU JIJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

afanTanus o0yJaromuxcs K YCIOBUSAM TMHAMUYHO Pa3BUBAIOIIETOCs MUpa, GOpMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHNA),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOpPETEHUs OIbITa
JESTENIbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHWW XHWMHUH, a TaKXkKe JUIS OIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BHUTHE MTO3HABATEIIBHBIX HHTEPECOB, MHTCIUICKTYAJLHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKAHUS;



dbopMupoBaHUe U pa3BUTHE y O0YYAIOMIMXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHKE Y 00y4aroIUXCs yOKAEHHOCTH B TyMaHUCTUYECKON HAPABICHHOCTH XUMHUH,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
NIOTIOJIHEHUSI SHEPTreTUUYECKUX PECYpCOB U COXPAHEHMsI MPUPOAHOIO PaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPUPOJIE U CBOEMY 3JI0POBBIO,  TAK)KE MPHUOOPETCHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI o0actu «EcTecTBeHHO-HAYUYHbIE TPEIMETHI.

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero oobpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA

10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ ocHOBHble TNOJOXKeHUA. CTpykTypHble (DOpMyJBl OpPraHMYECKMX BellecTB. l'omonorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o K1accupUKaIMKM OPraHUIecKUX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeIMHEeHUH (cucTeMaTu4ecKasi) U TPUBHAJIbHbIE HA3BaHUS BAKHEHIIINX [TPEICTAaBUTENIEH KIIaCCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOACHUE U ONHCAHHE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBjIeHue, 0OyIIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKHIE M XUMHUECKUE CBOWCTBA (pEaKIy 3aMEICHHSI K TOPEHHS),
HaXO0XJICHNE B IPUPOJIE, IOIYYCHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), IOIYYEHUE U IIPUMEHEHUE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psia. ALETUIEH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8arUs U HUMpO8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpupoaHble UCTOUHUKH YTaeBOAOpoA0B. [IpupoHblil ra3 U MonmyTHbIE HEQTSIHBIC Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMUUECKUH,
KaTaJduThuueckuit), mnuponus. Ilpoaykrsl mnepepa®oTku HepTH, HX NPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyutekiun «Hedte» u «Yronb», MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE IPAKTUYECKOW pPalOThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MJIM MTPOJYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN ITPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHOJ: CTPOCHUE, (U3NYECKHE U
XMMHYECKHE CBOWCTBA (peakUUU C aKTMBHBIMHU METaJNIaMH, I'aJIOT€HOBOJOPOJAMHU, FOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLus Ha
MHOIOaTOMHbIE cIUpTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

deHoul: cTpoeHUe MOJIEKYIbl, (PU3HYECKHE U XMMUYECKHe cBOMCTBA. TOKCMUHOCTD (peHouIa.
[Tpumenenue penona.

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKLUH),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PeaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

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

VYrneBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojucaxapubl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOSHHSI MOJICKYJBbI, (PM3UYECKUE M XMMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHJA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, NPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP TITHOKO3BI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaOJII0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bolunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
HCXOJ/IHOTO BEIIECTBA WIIM MPOYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO
U3 UCXOJHBIX BEIECTB WIH IIPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUUECKHe
CBOWCTBA aMHUHOKMCIOT (Ha NpuMepe TIIUIMHA). buomormyeckoe 3HaUeHHWE AMHHOKHUCIIOT.
Ilenrtu b

benkn kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coequHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONIN3, JeHATypalus,
Ka4yeCTBEHHBIE pEaKIu Ha OeJKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEeBpalIeHUIl: HaOloneHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OETKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CpEelHsAs MOJeKylsipHas macca. OCHOBHBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX IMOHATHH, Tak U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSIHUE BELIeCTBa, (PU3MUYECKIE BEIMYMHBI U €IMHULIBI MX
U3MEpEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BelIecTBA (OCNKH, YIIEBOIbI, KUPbI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MIpernapaThl, MAaTEPUAJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKASA XUMUS

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKkud dieMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAsS OOOJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTsl. OCOOCHHOCTH
pacripeielieHus SJIEKTPOHOB MO0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpOHHAas: KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuin 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuogmdeckoil CHUCTEMBI XHMHYECKUX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHUue NEePUOIMYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3W (KOBAJICHTHAs
HETOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBsi3U (OOMEHHBIM M JTOHOPHO-aKIIETITOPHBIN). BomopoaHasi cBsi3b. BaleHTHOCTD.
DNeKTpooTpUliaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOIO CTPOCHHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THIMBl KPUCTALIUYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AUCHEPCHBIX cucTeMax. MICTMHHBIE U KOJJIOMIHBIE pacTBOpBL. MaccoBas 1oist
BEILIECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHennii. HomeHnkiarypa HeopraHn4ecKux BEIIecTB.
['eneTnueckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3TIMUHBIM KIIACCaM.

Xumuyeckas peakius. Kimaccudukanus XUMUYECKHX peakuuid B HEOPraHUYeCKOW Hu
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4yHbIX (akTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIIAE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

DnekrponuTryueckas auccoruanus. CuwibHble u ciadbie 31eKTponuThl. Cpena BOTHBIX
PacTBOPOB BEILIECTB: KUCIasl, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M HMX IMPEBPALICHUN: JEMOHCTpPALIUS
tabmun «llepuoguyeckas cuctema xumuueckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoJielel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBHM KaTaiu3aTopa,
ONpEAEIICHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3nnyHblXx (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIH.

PacuérHrble 3amaumn.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [lonoxenne HemetaiioB B lleproanyeckoii cucteme XUMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUs aToMoB. Du3myeckue CBOMCTBA HEMETAJUIOB.
AnoTponusi HEeMETauIoB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOJIHBIX
COEJITMHEHUN).

[IprMeHeHne BaXKHENUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 00O0JI0UEK aTOMOB MeTauioB. Ooiiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMMUYECKUN Pl HANpsKEeHUM
METAJJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblMid, MarHui,
ATIOMHUHUH, IUHK, XpPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

O61ue criocoObl Moay4YeHus: MeTauioB. [IpuMeHeHne MeTasioB B ObITY U TEXHHKE.

OKCNEepUMEHTAIBHBIE METOJbl H3YYEHHUS BEIIECTB M WX MPEBpAlICHUN: HW3y4YECHHUE
KOJUTeKIUU «MeTalTbl U CIUIaBbl», 00pa3lloB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4,
HAOO/IEHUE M ONHCAaHWE JEMOHCTPAllMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUJIPOKCHIA aJTFOMUHUS C pACTBOPaAMHU KHCJIOT U IIEJI0YEH, KaY€CTBEHHBIE PEAKIIMM Ha KaTUOHBI
METaJlIOB).

Pacuérnbie 3a1aun.



Pacuétsl Macchl BemecTBa Wi 00bEMa ra3oB [0 U3BECTHOMY KOJUYECTBY BEILIECTBA, MACCE
WK 00bEMY OZJHOTO U3 yYACTBYIOIIMX B PEaKIIUH BEIIECTB, PacYEThI Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKLIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu SKOJI0TMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BUTUU MenuLUHBL. [ToHsTHE 0 HAyYHBIX METOAAaX NO3HAHMSI BELLIECTB U XUMHUUECKUX PEAKIIUM.

[IpencraBienus 06 OOIIMX HAYYHBIX TPUHIUIIAX TPOMBIIIIIEHHOTO TTOTY4YEeHHUS BAKHEUIIINX
BELICCTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAIOB: BAXKHEHIIME CTPOUTENBHBIE MAaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00pEHUSI.

XUMHA U 3[0pOBbE 4YEJIOBEKA: IPAaBHJIA HCIOJIb30BAHUA JIEKAPCTBEHHBIX IPENapaTroB,
paBuiIa 6€30MacHOI0 MCIIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUH B TOBCEJHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONW XMUMHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX HMOHATHH,
TaK U NOHSTHUMH, ABISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CHUHTE3, Kiaccu(uKkauusi, MEepUOJUYHOCTb, HAOJIOJEHHE, HKCIEPUMEHT, MOJIEIUPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usuka: Marepus, SHEPIus, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEILLECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (U3NUECKHUE BEIIMUMHBI U €IMHULIBI X U3MEPEHUs, CKOPOCTb.

Bbuonorus: knerka, opraHumsM, 5KOcHcTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHonorus: XuMu4ecKkast IpOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJICTBO CTPOUTENBHBIX

MaTCepHrajoB, CEIbCKOXO03SHCTBEHHOE IMponu3BOACTBO, MMUIIcBasa MMPOMBIINIJICHHOCTD,
@apMaHGBTHHCCKaH IMPOMBIINIJICHHOCTD, IIPONU3BOJACTBO KOCMETHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MarcpuraioB, OJICKTPOHHAsA MPOMBIINIJICHHOCTB,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM CpeaHEro oOImero odpazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM H IMPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypE JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHUS ITPEAMETa « XMMUS» Ha YPOBHE CPEHET0 0011ero 00pa30BaHMs BbIIEICHBI
CJIEIYIOIINE COCTABIIAIOIINUE:

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HATMYUE MOTUBAIIMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOCH AESITENBbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TMPUCYIIUMH LEJIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JlugHOCTHBIE PE3yNbTaThl OCBOEHUS MPEIMETA « X UMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOM
Y BOCIIUTATEIbHON JESATEIbHOCTH B COOTBETCTBUM C TYMAaHUCTUYECKHUMH, COLMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAHCKOTO OOIIEeCTBa,
OPUHATHIMU B OOIIECTBE HOPMAMH M TMpaBUJIAMU TMOBEACHHS, CIIOCOOCTBYIOIIMMHU MpOLleccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOI'O CTAHOBJICHUS INYHOCTU 00YYarOIINXCS.

JIMIHOCTHBIC PE3yNIbTAThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIBITA TIO3HABATEIHLHOM U MPAKTHUECKOM ACATEIHHOCTHA O0YUAIOIIMXCS TI0 peaTu3aiiy MPUHATHIX
B 00IIIECTBE 1IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIMOHHBIX MPAaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS] O COIMAIBbHBIX HOpPMaxX W MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATETLHOCTH MPHU CO3AaHUU YIEOHBIX MPOEKTOB,
pelieHun yueOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJIHEHHH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcCJEAHI0 OTE€YECTBEHHOMU
XUMUH;

YBOXCHHUSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JTOCTHXKCHHS HAYKU €CTh pPe3yJbTaT JJIMTEIbHBIX HAOII0JICHUM,
KPOTIOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTUKOB;

MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHAJIU3€
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, THUYECKOTO TIOBEICHMUS;



CITOCOOHOCTH OILICHMBATh CUTYAIIUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHUMATh
OCO3HAHHBIE PELICHUs], OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYINKM CBOHUX TOBAPHUILEH C MO3ULMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOoIeHnsT MpaBwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, MOBCEIHEBHOM
’)KU3HU U B TPYJOBOM JEATECIBHOCTH;

MOHMMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSA TOCJICACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJS,
HapKOTUKOB, KypeHUs);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4e€OHO-HCCIIEIOBATEILCKOM JIESITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHIO MPOQECCHil pa3aIudHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBEIOOPY WHIUBUIYaTbHOU TPACKTOPUHU 00pa3oBaHusl, Oyayien
npo()eCCuu U peann3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCcTBa;

6) 3K0JI0OrH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
IIPOLECCOB HA COCTOSIHUE ITPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCITOIB30BAHUS JOCTIKEHUM XUMUU JJIS PEIICHHS] BOTIPOCOB
PpaLMOHATBHOTO MPUPOAOTIOIb30BAHMS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BpPEI OKPYKalIled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpHUsATHBIE SKOJIOTHMUYECKUE MOCIEACTBUS MPEIIPUHIMAEMbIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJIM4YWs PA3BUTOrO HKOJOTHYECKOIO MBIIUICHHS, SKOJOTHYECKOW KYJbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHUS CHEeNU(PUKA XUMHUH KakK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM
MHpE KaK O €JUHCTBE MPHUPOJbl U YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU WU
peleHrny IpodieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XWMHH JJISI COBPEMEHHON NMBWIM3AIUMU: B €€
TYMaHHUCTUYECKOW HAIPaBIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,



SHEPreTHYECKOM, THUIIEBONM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUHU MEIUIMHBI,
o0ecrevYeHn: yCIOBH yCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00I11eCTBA;

€CTECTBCHHO-HAYYHOH TPaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOy4aeMbIe 3HAHUS IS
aHamM3a U OOBSCHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS JTAHHBIX
C TIENBIO TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIBHO MCIOJB30BaTh XUMHYECKUE 3HAHUS JIJISl PEIICHUS MTpo0ieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTHBHOMY TIIOJyYCHHIO HOBBIX 3HAaHMA TI0 XUMHH B COOTBETCTBUU C >KHM3HCHHBIMHU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSM TPYAA B Pa3IMUHBIX cepax mpodeccHoHATbHOM AeSITEITbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS y4dyeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpeaHero o0miero 0opa3oBaHus BKIIFOYAIOT:

3HAUUMBIC M1 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYYAFOMIMXCS MEXIHCIUILIMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SIBJICHHUE, MPOIECC, CUCTEMA, HAYUYHBIH (DAKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHUE);

YHHUBEpCaIbHbIE yueOHbIe NEHCTBUS (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBatomye (GopmupoBaHue (QYHKIMOHATBHOH TPAaMOTHOCTH U
COLIMATILHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh ~ OCBOCHHBIE  MEXAUCIUIUITMHAPHEBIC,
MHPOBO33PEHUYECKHE 3HAHWS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEIILHOW U
COIIMAIbHOM MPAKTHKE.

MeTtanpeaMeTHble pe3ylbTaThl OTPaKAIOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMH JICUCTBUSMU.

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /I€/iCTBUSIMH:

1) 6a3oBble JIOTHYecKHe 1eCTBUSA:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIPENIEeTIATh 1NN JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

UCIIOJIb30BaTh MPU OCBOECHUWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHbIe TMPU3HAKKM TIOHATHH © YCTaHAaBIWBAaTh WX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS I OOBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIACCU(PUKALIUU BEIIECTB U XMUMHUUECKHUX PEaKIIHii;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTUBHBIC, IETyKTUBHBIC, 10 AaHAJIOTHUH ), BBISBIISITH
3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BBIBOJBI U
3aKJIFOYEHUSI;

MPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE€ B XUMHHM CUMBOJUYECKUE (3HAKOBHIE)
MOJIeJIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPUA PEIICHUH YIeOHBIX



NIO3HABATENBHBIX U MPAKTUUECKUX 33124, IPUMEHITh Ha3BaHHbIE MOJIEJIbHBIE NIPEICTABICHUS J1s
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LEIM U 3aJadyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHUS M IPOBEJIEHHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
POTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOICIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMAaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocoOus, pecypcel MHTepHeTa),
aHATM3MPOBATHh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

(dopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (GOpPMY IpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayeCTBE CpeACTBa INpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATb MEXIpeIMeTHble ((U3NYecCKue M MaTeMaTHYeCKUE) 3HAKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

Osgi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY OOCYKAaeMOW TEMbl B XOJ/i€ AUAIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU [P BBIIOJHEHUM XMMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anu y4yeOHOro mnpoekTa M (OpMyJIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHMS ITO3ULIUHN B X0/€ 00CYXK/IeHUs 1 OOMEHAa MHEHUSIMH.

OBJaieHNe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH e CTBUAMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JEATEIBHOCTD,
onpezenss €€ UeNU U 3aJlayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeyiaraéMplii alropuT™M JEUCTBUN NPU BHINOJHEHUHM Y4E€OHBIX M HCCIIEOBATENbCKUX 3ajlad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUUECKUX PEAKIIMIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.



HPEAMETHBIE PE3YJIbTATHI
10 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUYECKOI COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MPUPOAHON Cpelie;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKast CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TpYMIa, pajuKan, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUS, JIEXKAIIUE B OCHOBE MOHMUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IIOJyYEHUHU U 0€30I1aCHOM UCIOJIb30BaHUU BAXKHEUIIINX OPraHMUECKHUX BEIIECTB B OBITY
Y IIPAKTUYECKOM JEeSATENbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIb30BaTh XUMHYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEILIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHMS,;

c(OpMHUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAIJIEKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJAEpXAlllde  COEIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA Mo cucteMarnmyeckord Homenkmatype (IUPAC), a Taxxke
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHUYECKHUX BEIECTB (ITUJIEH, MPOIMMJIEH,
alleTUIIeH, STWICHIJIUKOJb, TIUIEpPUH, (QeHod, (opManbAeTua, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, INI0KO03a, (PpyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIHUH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbI XMMHUYECKON CBA3M B OPraHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYEeCKHUX
BeuiecTB A. M. byrnepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU3oBaThb COCTaB, CTpPOEHHE, (QU3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYyCHast
KHCIIOTBI, TJIOKO3a, Kpaxmall, LEJI0I03a, aMHUHOYKCYCHas KHCJIOTa), WLIIOCTPUPOBAThH
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;



C(OPMHUPOBAHHOCTE YMEHMS XapaKTE€PHU30BaTh HCTOYHHUKH YIJIEBOJOPOJHOTO ChIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepadOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB EPepadOTKH;

Cc(OPMHPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MIIM IPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEILECTB WJIM IIPOJYKTOB PEAKLIUN);

c(hOpPMHUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HaOmoeHue, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUS IS IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYalLlUAX, CBSI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HarpeBaHUH, MOJYYECHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KAUECTBEHHbIE PEAKLIMU OPIraHUYECKUX BEIIECTB, A€HATYpaLus OCJIKOB ITPU HarpeBaHUH,
[BETHBIE PEAKIIMH OCJIKOB) B COOTBETCTBHH C IMPABUJIAMU TEXHUKHU 0€3011aCHOCTH MPHU 00paIlleHUN
C BEILIECTBAaMH U JIa0OpaTOpPHBIM 0O0OPYJOBaHHMEM, INPEACTABIATh PE3YJIbTaThl XMMHUYECKOTO
JKCHepuMeHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOLIMX peakuud v (popMyaupoBarhb
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
II0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMHM COOJIIOJaTh TpaBMJIa SKOJIOIMYECKH I1e1ecO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi M
OKpY’arollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBBIE OPraHU3MBbI
ONpeAeNEéHHBIX OPraHMYeCKUX BEILIECTB, MOHMMAas cMmbica mnokazatens I[IJIK, moscHaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
4eJI0BEKa;

JUIsi 00y4arolUuXcsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/J0POBbS: YMEHHE NPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BEIECTB U XUMUYECKUX SBJICHUM;

JUISL CJIETIBIX U CIIa0OBUIAIIMX 00yUarOIIUXCsl: YMEHUE HCIIOb30BaTh PEIbeHO-TOUECUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.

11 KJIACC
[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHuyecKasi XUMHUsI OTPaKaloT:
c(hOpMUPOBAHHOCTH MPEJICTABICHUN: O XUMHUUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUPA, POJIU XHUMHH B TO3HAHUU SIBICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIWMOW IS pelIeHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATarolIne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI OO0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHYECKMX  pEaklUMid, pacTBOp,  DIJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOIMAINS, OKHCIHTENb, BOCCTAHOBHUTEIh, CKOPOCTH
XUMUYECKON PeaKIui, XHMUYECKOE PABHOBECHE); TEOPHH U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON



Jauccouuanuu, nepuoandeckuii 3akon Jl. M. MennaeneeBa, 3aKOH COXpaHEHHUsI MAacChl BEUIECTB,
3aKOH COXPAaHEHHUs M IPEBpAIEHUs SHEPTUU NPU XUMHUYECKUX PEaKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0e30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUH, yCTaHABIUBATD
UX B3aMMOCBA3b, HUCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XWMHUYECKYI0 CHUMBOJHKY JIJISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJCIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKHUCIIBIA Ta3, aMMHUaK, ranéHasi U3BECTb, HErall€Has H3BECTb, NUTHEBAas COJA, NUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PAa3IMYHOIO COCTABAa, BUJ XMMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAUHEHHSX, TUIl KPUCTAIMYECKOW PEHIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIAcCy/TpyIIe CoeInHEeHUH (IPOCThIe BEIECTBA — METAIUIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

chOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBAThH €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, HUCIONB3Ysl MOHATHUS «S-, P-, O-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUCCKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam u rpynnam [leproandeckoil cucteMbl XUMHYECKHUX d1eMeHToB /1. M.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOMCTBA
HEOPraHMYECKUX BELIECTB PA3JINMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YpaBHEHUI COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIAacCU(PULIUPOBaTh XMMHUYECKHE DPEAKLUUHU IO Pa3IUYHbIM
OpU3HaKaM (YUCIy W COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCcTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IuYHbIX THUIIOB, NOJHBIE
U COKpallléHHbIE YpaBHEHHUS PEaKIMHA MOHHOTO OOMEHa, YUHUTBIBAs YCIOBHS, IIPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOAMUTH pPEAKIUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh OINBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PaCTBOpaxX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH pacKpbIBaTh CYHIHOCTb OKHCINUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;



c(OPMHPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH PEAKIIMU OT
pa3nuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHELIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKTepu30BaTh XUMUYECKHE ITPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJY4YEHUSI CEpHOM KHCIOThl, aMMHakKa, a Takke COOpPMHPOBAHHOCTb
npefcTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMHUYECKOTO
IIPOU3BO/ICTBA;

Cc(OPMHPOBAHHOCTE YMEHHUIl IMPOBOAUTH BBIYMCIECHHUS C MCIOJb30BAaHMEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHHWH TIa30B IpPU XUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WK 00bEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO () (deKra peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BEILIECTB, IPEBPAILECHHS U COXPAaHEHUS YHEPIUY;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOAATH MpaBHiia MOJIb30BAHUSA XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU TI0 BBIITOJITHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTb M BBINOJHATH XHMHYECKHHA HKCIEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTajlu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BELIECTB C MOMOUIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluH, peaklUd HOHHOIOo OOMEHa, KaueCTBEHHbIE peakluu Ha
cyibdar-, kapOOHAT- U XJIOPHUJ-aHUOHbI, HA KaTHOH aMMOHMSI, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3ajay no TtemaMm «Metamub» U «Hemeramuib») B COOTBETCTBUM C IpaBHJIAMH TEXHUKHU
0€30MacHOCTH NpU 0OpallleHNH ¢ BELIECTBAMU U JIa0OpATOPHBIM 000PYJOBaHUEM, IIPEICTABIAThH
pe3ysbTaThl XMMHMUYECKOTO SKCIIEPUMEHTa B (pOpMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
M0JIy4aEMYI0 U3 pa3HbIX UCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IPYrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeIIECO00Pa3HOTO
NOBEJCHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
onpeAeNEéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U PEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUUYECKUX SIBICHUM;

JUISL CTIETBIX U CIa00BUAAIINX 00YJarOMIUXCs: YMEHHUE UCTIOTb30BaTh PEIbePHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins myis 3anucu XuMudeckux Gopmyd.



TEMATUYECKOE INTAHUPOBAHUE

10 A KJIACC
Ne | HaumeHoBaHuE pa3/iejioB U TEM MIPOTPaMMBbl KonuuectBo yacoB OIIeKTpOHHBIC
/T1 Bcer | Konrpo | Ilpaktu | (umdpossie)
0 JbHbIE yeckue | 0OpaszoBaTenb
paboTel | paboOTHI | HBIC PECYPCHI
Paznen 1. TeopeTnueckne OCHOBBI OPraHMYECKON XMMUHU
1.1 | Ilpeamet oprannveckoit xumun. Teopus crpoerust | 3
opramyeckux coenuHeHnit A. M. bytneposa
Htoro no paznerny 3
Pa3nen 2. YrineBonopoasl
2.1 | IlpenenbHble YriIeBoAOPO bl — aJKaHbI 2
2.2 | HenpenenbHbIe YrIIEBOJOPOIBI: aJKCHEI, 6 1
QJIKAJMCHBl, AJIKUHBI
2.3 | ApomaTtuiecKue yriaeBogopOIbI 2
2.4 | IlpupoaHble UCTOYHHUKH YTIIEBOJOPOJIOB U HX 3 1
nepepaboTka
Wroro mo paznemy 13
Paszpen 3. Kucnopoaconepkamye opraHM4ecKue COSTUHEHUS
3.1 | Cruptsl. @eHon 3
3.2 | Anpaerunsl. KapOoHoBbie Kuca0ThL. CI0XKHBIE 7 1
10021031
3.3 | YrueBonasl 3 1
Hroro mo pasneny 13
Paznen 4. A3zotcoaeprkariye opraHndecKue COeTMHECHUS
4.1 | AmuHBEL AMHHOKHCIOTEL Berku 3 |
Wroro mo paznemy 3
Pazgen 5. BeIcOKOMONEKYJISIpHBIE COETUHEHUS
5.1 | Inactmaccer. Kayuayku. Bonokna 2 |
Wtoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 2
10 B KJIACC
No | HaumeHnoBaHue pa3aesioB M TEM MPOTpaMMBbl KonmuecTBo yacoB OneKTpOHHbIE
/o Bcer | Kontpo | Ilpaktu | (uudpossie)
0 JbHBIC | ueckue | OOpasoBaTesb
paboThl | paboTHl | HBIE PECYPCEI
Pasnen 1. TeopeTnyeckue 0CHOBbI OPraHUYeCKOH XMMHMH
1.1 | [Ipenmer opranuveckoit XuMun. Teopust CTpoeHus 3
opranunyeckux coequHeHuii A. M. bytieposa
HUtoro no pazgeny 3

Paspes 2. YrieBoaopoasl

2.1 | IlpenenbHbIE YTIIEBOAOPOABI — aKAHBI 2

2.2 | HempenenbHbIE yriIeBOIOPOIBI: aTKEHBI, 6 1
aTKaaNeHb], aTKHHEI

2.3 | ApoMaTH4ecKHe yrieBo0PO/IbI 2

2.4 | llpupoaHbIe HICTOYHHUKH YTIIEBOIOPOJIOB U HX 3 1
nepepaboTka

Wroro no pazneny 13

Pa3znen 3. Kuciopojacoaep:kamue opraHuuecKne coeTHHEeHUsl

3.1 | Couptsl. PeHon

3

3.2 | Anpaeruanl. KapooHoBbie KUcinoThl. CII0KHbIC

3¢upHI

7

1




3.3 | VrneBoabl

3

HWroro no pazneny

13

Pasnen 4. A3oTconep:kaniue oprannyeckme coeTuHeHust

4.1 | Avunbl. AMuHOKMCIOTEL Besku

3

Hroro no pazgeny

3

Paszpnen S. BeicokoMoJIeKYISIpHBIE COCANHEHUA

5.1 | IInactmaccel. Kayuyku. Bonokna 1 |
Wtoro no pazneny 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 2 | 2

11 A, b KJIACC

Ne | HaumeHoBaHM€ pa3ziesioB U TEM IIPOTrpaMMBbl KonnuectBo yacos OIIeKTpOHHBIC
/1 Bcero | Koutpo | IIpaktu | (uudposble)
JbHBIE | Yeckwe | oOpa3oBaTenb
paboTel | pabOTHI | HBIE pECYPCHI
Pazgen 1. TeopeTnueckne OCHOBBI XMMHUH
1.1 | Crpoenue atomoB. [lepronndeckuii 3aKoH U 3
Hepﬂozu/lqecxaﬂ CHUCTEMA XUMHNUYECCKUX JJIEMCHTOB
. . Menneneena
1.2 | Crpoenue BemecTBa. MHOr0oOpasne BEMecTB 4
1.3 | Xumudeckne peakiuu 6 1 1
Hroro mo pasneny 13
Paznen 2. Heopranuueckas xumust
2.1 | Meramns 6 1
2.2 | Hemerammsl 9 1 1
2.3 | CBsi3p HEOPraHWYECKUX U OPTaHUYECKHUX BEIIECTB 2
Wtoro no pazneny 17
Paznen 3. Xumud 1 )KuU3HL
3.1 | Xumus u xusHb 4 |
HWroro mo paznemy 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHUE

10 A KJIACC

No
n/m

Tema ypoka

KonmuectBo yacos

Bce
o

Kontpo
JTBHBIE
paboThI

[TpakTnu
ecKre
paboThI

Jara
W3yYeHUs

DIIeKTpOHHBIC
nudpoBbIe
o0pa3oBaTesbH
bI€ PECYPCHI

IIpenmer opraHuyecKkoi XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U
3HAYCHUE

1

04.09.2024

Teopust cTpoeHust OpraHUUECKIX
coenuHennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKCHHUS

11.09.2024

[IpencraBnenue o KiacCHPUKAIIH
OpPraHMYECKUX BEIICCTB.
Homenxumarypa (cuctemarudeckas) u
TPUBHANBHBIC HA3BAHUS
OPraHnvYCCKUX BCUICCTB

18.09.2024

AJIKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTUYECKUU PsifT

25.09.2024

MeraH u 3TaH — npocreiiue
MMpEaACTAaBUTCIIN AJIKAHOB

02.10.2024

AJIKEHBI: COCTaB U CTPOEHHUE,
CBOMCTBa

09.10.2024

OTUJIEH U NPONWIEH — MpOCTeHIIne
MMpEaACTAaBUTCIIN AJIKCHOB

16.10.2024

[paktuueckas padora Ne 1.
«[TomyueHne STHIEHA U H3YYCHUE €r0
CBOMCTB»

23.10.2024

Anxanuensl. byranuen-1,3 u
MetmnoyTtanuen-1,3. [lomyaenne
CHUHTETHYECKOI'0 Kay4yKa U PEe3HHBI

06.11.2024

10

AJIKWUHEL: COCTaB B 0COOEHHOCTH
CTPOEHUS1, TOMOJIOTHYECKUH P
AlleTUNIEH — IPOCTEHIINIT
MIPEJICTAaBUTEIh ATKHHOB

13.11.2024

11

Brruucnenus no ypaBHEHHIO
XUMUYECKOHN peaKIuu

20.11.2024

12

ApeHsbl: 6€H30J1 ¥ TOTYOII.
TOKCHYHOCTB apeHoOB

27.11.2024

13

I'eneTudeckas CBS3b YIIIEBOIOPOIOB,
MPUHAIICKAIIX K PA3THIHBIM
KJ1accam

04.12.2024

14

[IpuponHbIE HCTOYHUKHU
YTJIEBOAOPOIOB: IPUPOIHBIN a3 U
MOy THBIE HE(PTAHBIE ra3bl, HeYTH U
MPOAYKTHI €€ nepepaboTKu

11.12.2024

15

IIpupoaHbIe HCTOUHUKHU
YIJIEBOAOPOIOB: IPUPOJIHBIN a3 U
MOy THBIE HE(PTAHBIE ra3bl, HeYTH U
MPOAYKTHI €€ nepepaboTKu

18.12.2024

16

KontponbHas pabora 1o pasaeny
«YTIIEBOJIOPOJIB»

25.12.2024




17

[IpenenbHbIe OTHOATOMHBIE CITUPTHIL:
METaHOJI U 3TaHoJ. BojopoHas
CBSI3b

15.01.2025

18

MHoroaToMHbIC CIIMPTHI:
OTUJICHIJIMKOJIb U TTINICPUH

22.01.2025

19

@DEHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nUecKkue 1 XMMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE

29.01.2025

20

Anpaerunbl: hopMambICTHI 1
arneTanpIerun. AneToH

05.02.2025

21

OnHOOCHOBHBIE IIPE/IENbHBIC
KapOOHOBBIE KHCIIOTBI: MypaBbUHAS U
YKCYCHast

12.02.2025

22

[Ipaxtraeckast padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOU
KHCIIOTEI»

19.02.2025

23

CreaprHOBast U OJICHHOBAsI KMCIIOTEI,
KaK TPEICTaBUTENN BBICIINX
KapOOHOBBIX KHUCIJIOT

26.02.2025

24

MpbL1a Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JIEUCTBUE

05.03.2025

25

CnoxxHbIe 23(UPHI KaK MPOU3BOHBIC
KapOOHOBBIX KHCIOT. ['uaponm3
CJIOKHBIX D(UPOB

12.03.2025

26

Kupsl: Tuaponns, npuMeHeHue,
OuosIorHUecKas pojb KHPOB

19.03.2025

27

VYraeBoapl: cocTaB, KiacCupUKaIMA.
Baxueilive npencraBuTemnu:
IJII0K03a, PPYKTO3a, caxaposa

02.04.2025

28

Kpaxman u nemionosa kak
MPUPOAHBIEC NOJIUMEPEI

09.04.2025

29

Kontponbnas pabota no pazaeny
«Kucnoponconepxaniue
OpPTaHNYECKUE COSAMHEHHSD)

16.04.2025

30

AMUHBI: METHJIAMHUH U aHWJIHH

23.04.2025

31

AMMHOKHUCIIOTHI KaKk aM(pOTepHbIE
OpraHUYEeCKUE COeTUHEHUS, X
Ouosornueckoe 3HaueHue. Ilentuasl

30.04.2025

32

Benxu kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

07.05.2025

33

OCHOBHBIE OHATHS XUMHH
BBICOKOMOJICKYJISIPDHBIX CO€Z[I/IHCHI/H}'I

14.05.2025

34

OCHOBHBIE METO/IBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIMHEHH.
ITnacTMaccel, Kay4yKH, BOJOKHA

21.05.2025

OBLIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

34




IHOYPOYHOE IINTAHUPOBAHME

10 b KUIACC

No
n/m

Tema ypoka

KonmuectBo yacos

Bce
ro

Kontpo
JbHBIC
paboThI

[TpakTnu
ecKue
paboThI

Jara
M3yYeHUs

OIIeKTpOHHBIC
nudpoBbIe
oOpa3oBareibH
BIC PECYPCHI

IIpenmeT opraHudeckor XumMuu, eé
BO3HUKHOBEHHE, Pa3BUTHE U
3HAUYCHUE

1

05.09.2024

Teopust cTpoeHHst OpraHUUECKIX
coenuHennit A. M. bytneposa, eé
OCHOBHBIE MOJIOKCHHUS

12.09.2024

[IpencraBnenue o knaccupuKauu
OpPTaHUYECKUX BEILECTB.
Homenxumarypa (cucrtemarudeckas) u
TPUBHUAJILHBIC HA3BaHUA
OpPraHnvyCcCKUX BCHICCTB

19.09.2024

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUU PsifT

26.09.2024

Mertan u 3TaH — npocTenume
MPEJICTABUTENHN AJIKAHOB

03.10.2024

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

10.10.2024

OTWIIEeH U NpOoNUJIeH — MpocTeime
HPEACTABUTEININ AJIKEHOB

17.10.2024

[IpakTuueckas padora No 1.
«[lomyyenue sTuIeHa U U3YYEHHUE €TI0
CBOMCTB»

24.10.2024

Anxanuensl. byraguen-1,3 u
Metmnoytanuen-1,3. [lomyaenne
CHUHTETHYECKOI'0 KaydyKa U pe3uHbI

07.11.2024

10

AJIKWHEL: COCTaB B 0COOEHHOCTH
CTPOEHUS1, TOMOJIOTHYECKUH P
AlleTUseH — IPOCTEHIINIT
MIPEACTABUTEINb aJTKUHOB

14.11.2024

11

Brplunciienus 1o ypaBHEHUIO
XUMUYECKOHN peakInu

21.11.2024

12

ApeHbl: 6€H30I1 U TOTYOIL.
TOKCMYHOCTH apEeHOB

28.11.2024

13

I'eneTudeckas CBS3b YIIIEBOIOPOIOB,
MIPUHAUISKAINX K PA3THIHBIM
KJ1accam

05.12.2024

14

IIpupoHbIE HCTOUHUKHU
YIJIEBOJOPOAOB: IPUPOJHBIN ra3 u
MOMyTHBIE HE(PTAHBIE ra3bl, HeYTH U
MIPOJIYKTHI €€ IepepaboTKH

12.12.2024

15

IIpupoaHbIe HCTOUHUKHU
yTIEBOJOPOJIOB: IPUPOAHBIN ra3 u
MOy THBIE HE(PTAHBIE ra3bl, HeYTH U
MPOJIYKTHI €€ IepepaboTKH

19.12.2024

16

KontponbHas pabora 1o pasaeny
«YTIICEBOAOPOIBD

26.12.2024




17

[IpenenbHbIe OTHOATOMHBIE CITUPTHIL:
METaHOJI U 3TaHoJ. BojopoHas
CBSI3b

09.01.2025

18

MHoroaToMHbIC CIIMPTHI:
OTUJICHIJIMKOJIb U TTINICPUH

16.01.2025

19

@DEHOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nUecKkue 1 XMMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE

23.01.2025

20

Anpaerunbl: hopMambICTHI 1
arneTanpIerun. AneToH

30.01.2025

21

OnHOOCHOBHBIE IIPE/IENbHBIC
KapOOHOBBIE KHCIIOTBI: MypaBbUHAS U
YKCYCHast

06.02.2025

22

[Ipaxtraeckast padora Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOU
KHCIIOTEI»

13.02.2025

23

CreaprHOBast U OJICHHOBAsI KMCIIOTEI,
KaK TPEICTaBUTENN BBICIINX
KapOOHOBBIX KHUCIJIOT

20.02.2025

24

MpbL1a Kak COJIM BBICIIIAX
KapOOHOBBIX KHCIIOT, UX MOIOIIIEE
JIEUCTBUE

27.02.2025

25

CnoxxHbIe 23(UPHI KaK MPOU3BOHBIC
KapOOHOBBIX KHCIOT. ['uaponm3
CJIOKHBIX D(PUPOB

06.03.2025

26

Kupsl: Tuaponns, npuMeHeHue,
OuosIorHUecKas pojb KHPOB

13.03.2025

27

VYraeBoapl: cocTaB, KilacCU(UKALHSL.
Baxueilive npencraBuTemnu:
IJII0K03a, PPYKTO3a, caxaposa

20.03.2025

28

Kpaxman u nemionosa kak
MPUPOAHBIEC NOJIUMEPEI

03.04.2025

29

Kontponbnas pabota no pazaeny
«Kucnoponconepxaniue
OpPTaHNYECKUE COSAMHEHHSD)

10.04.2025

30

AMUHBI: METHJIAMHUH U aHWJIHH

17.04.2025

31

AMMHOKHUCIIOTHI KaKk aM(pOTepHbIE
OpraHUYEeCKUE COeTUHEHUS, X
Ouosornueckoe 3HaueHue. Ilentuasl

24.04.2025

32

Benxu kak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS

15.05.2025

33

OCHOBHBIE OHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX CO€HHHCHHﬁ.
HHaCTMaCCLI, Kay4dyKH, BOJIOKHaA

22.05.2025

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

33




IHOYPOYHOE IINTAHUPOBAHUE

11A KJIACC

No
n/
it

Tema ypoxka

KonmuectBo yacos

Bce
ro

Kontpo
JBHBIC
paboThI

[IpakTn
YECKHUE
paboTHI

JlaTa
M3YYCHUS

DIIeKTPOHH
13(
TUQpOBLIE
obpazoBare
JIbHBIE

pecypcsl

XUMHYECKHUH AIeMEHT. ATOM.
OnekTpoHHas KOHGUTYpanys aTOMOB

04.09.2024

Tlepuonnueckuii 3aK0H U
Ilepunonnueckas cucreMa
XHUMHYECKHX 31eMeHToB JI. W.
MenpgeneeBa, X CBSI3b C
COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB

11.09.2024

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHYECKUX JIEMEHTOB H UX
COEIMHEHMI 110 TPYIIAM U
nepuoaM. 3HaUCHUE
MEPHOANYECKOTO 3aKOHA U CHCTEMBI
XUMUYECKUX daeMeHToB J[. M.
MeHeneeBa B pa3BUTUH HAYKH

18.09.2024

Crpoenue BeniecTBa. XUMHYECKAs
CBsI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

25.09.2024

BanentaocTs.
DNeKTPOOTPUIIATENBHOCTh. CTeneHb
okuciienus. BemecTBa
MOJIEKYJIIPHOTO W HEMOJIEKYIISIPHOTO
CTPOEHUS

02.10.2024

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
UcTtuHHBIE U KOJIOUIHBIE PACTBOPHI.
MaccoBas 011 BEIIECTBA B PACTBOpE

09.10.2024

Knaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX COEJMHEHUMN.
I'eneTnueckast CBsI3b HEOPraHUYECKUX
BEILECTB, PA3IMYHBIX KJIACCOB

16.10.2024

Krnaccudukaius XuMU4eCKUx
peaKkuuii B HEOPraHUYECKOU U
OpraHuYecKoil XuMuu. 3aKOH
COXPaHEHUsI MaCChl BEILIECTB; 3aKOH
COXpaHEHHs U TIPEBPAICHUS YHEPTUH
MIPU XUMHUYECKHUX PEAKITUIX

23.10.2024

Ckopocts peaknuu. OOpaTuMbie
peakuyy. X¥MMHYECKOE pABHOBECHE

06.11.2024

10

[pakTrdeckas padora Ne 1.
«BnusHMe pa3nuyHbIX (aKTOPOB HA
CKOPOCTh XUMUYECKON PEaKIIN)

13.11.2024

11

DNeKTPOIUTHYECKAs TUCCOLUALISL.
TIoHsATHE O BOJOPOAHOM ITOKA3aTele
(pH) pactBopa. Peakunu noHHOTO
oOmeHa. ['uiponn3 opraHnyecKux 1
HEOPraHMYECKHX BEIIeCTB

20.11.2024




12

OKHUCIUTETHEHO-BOCCTAHOBUTEIBHbBIC
peakuuu. [TorsTue 006 3neKTpoH3e
pacIiaBoOB M pacTBOPOB COJIeH

27.11.2024

13

KonTtponbHast pabora 1o paszaeny
«TeopeTnyeckre OCHOBBI XHMHUID»

04.12.2024

14

Mertaibl, UX MTOJIOKEHUE B
Ilepuonuueckoit cucreme
XUMUYECKUX deMeHToB JI. U.
MenneneeBa 1 0COOCHHOCTH
crpoeHus aromoB. OOmue
(hu3MYeCKUe CBONCTBA METAJLJIOB

11.12.2024

15

Cr1aBbl METAILIOB.
DIIEKTPOXUMHUSCKHAM PSIIT
HANPsHKEHUI METaJIJIOB

18.12.2024

16

XHWMHUYECKHE CBOMCTBA BAXKHEHUIITHX
MeTaJuIoB (HATPHA, KaJIui, KaabITHH,
MarHuH, aTFOMUHIN ) 1 UX
COCIUHCHUH

25.12.2024

17

XUMHYECKUE CBOKMCTBA XpOMa, MEJIA
H UX COeIUHEHUN

15.01.2025

18

XHUMHAYeCcKHe CBOMCTBA IIUHKA, JKeJre3a
U UX COCIUHEHUMN

22.01.2025

19

[Mpaktuueckas padbora Ne 2.
"PelieHue sKCIIEpUMEHTANBHBIX 3a7a4
o teme «Metamisy"

29.01.2025

20

HewmeTannel, ux mOJ0KEHHUE B
Ilepuonnueckoit cucreme
XHUMHYECKHX 3eMeHToB /1. H.
MeneneeBa 1 0COOEHHOCTH
CTPOEHUSA aTOMOB

05.02.2025

21

®du3nyuecKkue CBOMCTBA HEMETAJLIOB.
AnnoTponust HeMETaIoB (Ha
mpuMepe KUCIIopoia, cepsl, pochopa
U yTIepoja)

12.02.2025

22

XHWMHAYECKHEe CBOMCTBA raJIOTeHOB,
CephI ¥ UX COeTMHEHUI

19.02.2025

23

XHWMHUYECKHE CBOMCTBA a30Ta,
dochopa 1 ux coeMHEHUN

26.02.2025

24

XuUMHUECKHE CBOMCTBA yIiIepoa,
KPEMHUS M UX COEAMHEHHUH

05.03.2025

25

[IpumeHeHne BaXXHENIITNX
HEMETAJJIOB U UX COEJMHEHU

12.03.2025

26

O00011IeHNE U CUCTEMATH3ALUS
3HaHW# 1Mo TeMe «HemeTraabey.
Brruncienus 1mo ypaBHEHUSM
XUMHYECKHUX PEaKIui u
TEPMOXVMHUYECKUE PACUETHI

19.03.2025

27

IIpakTuaeckas padora Ne 3.
«Penienue 3KCIepUMEHTaIbHBIX
3aga4d 1o TeMe "Hemeramasr'»

02.04.2025

28

KonTtposbHas padoTa mo teMmam
«MeTamis» u
«Hemeramnsiy/Beepoccuiickas
npoBepoYHas paboTa

09.04.2025




29

HCOpFaHI/I‘leCKI/Ie " OpTraHUYCCKUC
KHCJIOTHI. HeOpFaHI/I‘-ICCKI/Ie nu
OpraHN4CCKHUEC OCHOBAHUA

16.04.2025

30

AmpoTepHbIe HEOPraHUIECKUE U
OpPraHUYECKUE COCTUHEHMS.
I'eneTnueckast CBA3b HEOPraHUYECKUX
Y OPTaHUYECKHUX BEIIECTB

23.04.2025

31

Ponp xumuu B o0ecnieueHuu
3KOJIOTMYECKOM, SHEPTETUUECKON U
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH
METUITUHBI

30.04.2025

32

[IpeacraBienus 06 00IMX HAYIHBIX
NPUHIUIAX TPOMBIIIIEHHOTO
MOJY4YeHUs BAXXHEHUIINX BEHISCTB

07.05.2025

33

YesoBeK B MHUpPE BEIIESCTB U
MaTepHuaoB

14.05.2025

34

XuMHUS 1 370POBbE YEJIOBEKA

21.05.2025

OBLIEE KOJIMYECTBO YACOB I10
[NTPOITPAMME

34




IHOYPOYHOE IINTAHUPOBAHUE

11 b KJIACC

No
/1

Tema ypoxka

KonunuectBo yacos

Bcer
0

KonTtpo
JTEHBIE
paboThI

IIpakTtu
YECKHE
paboThI

Jara
M3YYCHUS

DIIeKTPOHH
bIC
nudpoBeic
obpazoBare
JILHBIC

pecypchl

XUMHYECKUH 2IEMEHT. ATOM.
OnexTpoHHas KOHGUTYpanys aTOMOB

02.09.2024

[Tepuoanueckuii 3akoH u llepuonnueckas
cHCTEMa XUMHUYECKUX 3yieMeHToB /I, 1.
Menpeneesa, ux CBA3b C COBPEMEHHOU
TEOpUEH CTPOEHUSI aTOMOB

09.09.2024

3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB M HX COCIHHECHUI
0 TPYMIIaM U TiepruoiaM. 3HaueHHe
MEePUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHUYECKUX daeMeHToB J[. M.
MenzeneeBa B pa3BUTHN HAYKH

16.09.2024

CrpoeHue BemiecTBa. XUMHYECKAsI CBSI3b,
e€ BUJIBI, MEXaHU3MBI 00pa30BaHUs
KOBAJICHTHOM cBsi3u. BogopoiHas cBsi3b

23.09.2024

BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTD.
Crenens okucnenus. Bemjectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOEHUsI

30.09.2024

IToHsiTHE O QUCHIEPCHBIX CUCTEMAX.
WcTrHHbIE U KOJUIOUTHBIE PACTBOPHI.
MaccoBasi JoJisl BEUIECTBA B PACTBOPE

07.10.2024

Knaccudukanus 1 HoMEHKIaTypa
HEOPraHMYEeCKUX COCTUHEHHH.
I'eneTudeckas cBA3b HEOPTraHUYECKUX
BEIIECTB, PA3JUYHBIX KJIACCOB

14.10.2024

Krnaccudukanys XuMHUECKUX peakui B
HEOPraHW4YEeCKON U OPraHNYeCKON XUMHH.
3aKOH COXPaHEHHs MacChl BEIECTB; 3aKOH
COXPAHEHUs U MPEBPALLEHHS SHEPTUU NTPH
XUMHYECKHX PEaKIUsIX

21.10.2024

Cxopoctb peakuun. OOpaTUMbIe peaKIiy.
XUMHYECKOE paBHOBECHE

11.11.2024

10

ITpaktuueckas padora Ne 1. «BiusiHue
pasIn4HbIX (PaKTOPOB HA CKOPOCTH
XHMHYECKON peakiium

18.11.2024

11

DIIEKTPOIUTHYECKAS TUCCOITHAIIHS.
[Tonstre o BogopogHOM TIokazatene (pH)
pactBopa. Peakiiuyu HoOHHOrO 0OMEHa.
T'uaponus opraHuyeckux u
HEOPTraHUYECKUX BEIIECTB

25.11.2024

12

OKHCIUTETLHO-BOCCTAHOBUTEIHHBIE
peakiun. [ToHsiTre 00 31eKTpONH3E
pacIIaBOB M PACTBOPOB COJICH

02.12.2024




13

KontpobHas paboTa 1o pasaeny
«TeopeTnieckrne OCHOBBI XUMHH)»

09.12.2024

14

MeTanbl, X MOJOKEHUE B
[Tepuonuueckoit cuCTeMe XUMHUYECKUX
anemenToB JI. 1. MenneneeBa u
0COOCHHOCTH CTpOoeHUs aToMOB. OO0ITHe
(hu3MYECKUE CBONCTBA METAJLJIOB

16.12.2024

15

CrutaBbl METAJLTOB. DICKTPOXUMUICCKUN
pAJIl HANPSDKEHUH METalIoB

23.12.2024

16

XUMHYECKUE CBOMCTBA BaKHEUILINX
METaJUIOB (HATpUl, KaJINi, KaJIbIUH,
MarHui, aTFOMIHIN ) 1 UX COCTMHCHII

28.12.2024

17

XuMHUYeCcKue CBOMCTBA XpOMa, MEJIU U UX
COEJIMHECHUI

13.01.2025

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U
HAX COeINHEHHN

20.01.2025

19

[IpakTrueckas padora Ne 2. "Pemenue
OKCIICPUMCHTAJIBHBIX 3a1a4 10 TEMC
«Metanms»"

27.01.2025

20

Hewmeramisl, uX MooxeHNE B
[Tepuoanueckoil cucTEME XUMUYECKUX
anemenToB /1. 1. MenaeneeBa u
OCOOCHHOCTH CTPOCHHS aTOMOB

03.02.2025

21

®duznyeckre CBONCTBa HEMETAJIIOB.
AmoTponusi HEeMETAJIOB (Ha MpUMepe
KHCJI0pOJa, cepbl, pocdopa u yriepona)

10.02.2025

22

XuMHUUECKHE CBOMCTBA ralloreHoB, CEPhI U
UX COETMHEHUH

17.02.2025

23

XuMHYecKHe CBOMCTBA a30Ta, hocdopa u
HUX COeJIMHECHUIN

24.02.2025

24

XuMHUECKHE CBOMCTBA yIiIepoa,
KPEMHUS M UX COEAMHEHHUH

03.03.2025

25

IIpumeHeHue BaXXHENIINX HEMETAIIOB U
UX COeJIMHECHUI

10.03.2025

26

O00011eHNE B CHCTEMATH3ALIMS 3HAHUH 110
TeMe «Hemerannery. Beraucnenus mo
YpaBHEHUSM XUMHYECKUX PEAKIIUHA U
TEPMOXUMHUYECKHUE PACUETHI

17.03.2025

27

IIpaktuueckas padora Ne 3. «Pemenne
SKCIIEPUMEHTANBHBIX 33jay 10 TEMe
"HemeTamist"»

07.04.2025

28

KontponbHas pabota o remam
«Metamas U
«Hewmerannsny/Beepoccuiickas
poBepoYHas padoTa

14.04.2025

29

HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
KHUCJIOTBI. HeOpFaHI/I‘ICCKHe nu
OpraHN4YC€CKHUE OCHOBAHUA

21.04.2025

30

AmdoTepHbIe HEOPraHUYECKUE U
OpraHMyecKue coennHeHus. ['eHeTnueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB

28.04.2025

31

Ponb xumuu B obecieueHnn
SKOJIOTMYECKOM, SJHEPreTUYeCKor 1

05.05.2025




MTATIIEBOM 0€301MaCHOCTH, Pa3BUTHH
MEIAIAHEI

32 | IlpencraBieHust 00 OOMUX HAYYHBIX 1 12.05.2025
MPUHIAIIAX TPOMBIIUICHHOTO MTOJTyYeHHUS
BAKHEHUIINX BEILIECTB
33 | UenoBek B MUpE BEIIECTB U MaTCPUAIIOB 1 19.05.2025
34 | Xumus 1 310pOBbE YeTIOBEKa 1 26.05.2025
OBUIEE KOJIMYECTBO YACOB T10 34

[TPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKUIHOHEPHOE
obmectBo «M3aatenbcTBo «lIpocBemenue»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxnmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

Xumusi(0a30BbIi ypoBeHb).Peanuzaius oOpazoBaHus: METOIMYECKOE TOCOOMe
st yautens / KaBepuna A. A., [luuyruna

['.B.; mox pen.I'. B. [Imuyrunoii. M. : ®I'BHY «MHcTUTyT cTparerun

paszButus oopazoBanusi PAOy», 2022 81 c.:u.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://experiment.edu.ru



