OOKYMEHT NOANNCAH
ONEKTPOHHOW MOANMUCHIO

AHHOTanus K padoueii nporpamme «Xumusi» 10-11 knac » oo, A EaDO TS AABEAFSCOSC000529

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBRHIE PaFpdGETaii’ffa ocHoB
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O06 06pa3zoBaHNH B POCCUNCKON WDCACPALy,
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
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYJAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIH KoHIEeNTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1€, COAepkKaHUs, pe3yIbTaTOB 00yUeHUs U TPeOOBaHUHN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMudeckoe 0o0pa3oBaHWE, TIOJy4aeMO€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeIbHOU
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM JTAllOM pealu3allil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[IEHHOCTEH, TPUCYIINX [EJTOCTHON CUCTEME XUMUIECKOTO 00pa30oBaHusl. DTH IEHHOCTH KAaCalOTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYJIbTYpHI YEIIOBEKA, a
TaK)Ke SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPUPOIAHON Cpee.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlUXCsl Ha YPOBHE CpelHero oOuiero
o0pa3oBaHUs CPeJICTBAMH y4eOHOTO TpeaMeTa «XUMHUS», COACpkKaHUE U MIOCTPOSHUE KOTOPOTO
OTIpe/ICNIeHbl B MPOTpaMMe MO XUMHH ¢ y4ETOM CHenu(UKH HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TIPUPOJIBI U B MAaTEpUANTBbHON KU3HU OOINECTBA, a TakkKe ¢ y4€TOM OOIIMX Leied u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOU
[UBUJIM3AI[MHN, B CO3/JIaHUM HOBOM 0a3zbl MaTepHalbHON KylabTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAMOHATIFHOTO HAYYHOTO MBIILJIEHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIeM MHUPE KaK O €IMHCTBE MPUPOJIBI U YeJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TTOHMMAHWMSI BEIIECTBEHHOTO COCTaBa OKPYXAIOMIETO MHpA, OCO3HAHHS B3aUMOCBSI3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUSI CTajla HEOTheMJIeMON
4acThI0 MUPOBOHM KYJIBTYpPBI, HCOOXOIMMBIM YCIIOBHEM YCICIIHOTO TPyAa M JKH3HH KaXI0TO
yieHa oOmiectBa. CoBpeMeHHas XHMMHS KaKk Hayka coO3uJaTellbHas, KaK Hayka BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TMI00aTbHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — CHIPbEBOM, SJHEPTETUYECKOM, TUIIIEBOM, SKOJOTUIECKON O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ OOHIMMHU IEISIMH W TPUHIUMIIAMHA CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY OOYyYarolIuXcs, HEOOXOAUMYIO MM IS
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPUCHTHPOB, YCIIENTHOIO BKIIOYCHHUS B JKHU3HBH COIMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHCH.

CocraBnsrolmiuMu  peaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «Opranuyeckas
xumus» U «O01as 1 HeopraHu4decKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 110 HEOPTaHUYECKOW XUMHUU (C BKIIOUYECHUEM
3HAaHUH U3 001IeH XUMUH) U OpraHrnYecKoi Xxumun. opMUpOBaHKE JaHHOI 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 YIJIEBOJOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHusi MepBOHAYaIbHBIC
MIPEACTABJICHUS O XMMUYECKOMN CBSI3H, KJIIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrimom 3peHusi B mpeaMere «XuMmus» 0a3z0BOro ypoBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJIOTHYCCKUX IO3UIINM,
IyO)Ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BAXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLIMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpenmMera « XUMHS» JaHHOTO YPOBHS H3YyU€HUS OPHEHTUPOBAHO Ha (hOpMHUpPOBaAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MYyTEM HKCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perieHus 3a1a4 BOCIUTAHUS, PA3BUTHSI U COITMATM3AINN 00yUYaIOIINXCS TPUHSTHIC
IporpaMMoil M0 XMMHHM TOJAXOJAbl K OINPEIEICHUI0 COAEPKaHHUs M TOCTPOEHUs IpeaMeTa
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYEHHUE Ul PaA3IMYHBIX BHUJOB JIEATEILHOCTH: pEIIeHUs] MpobiieM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCICA0BATECILCKOM JCITSILHOCTH, 3aHUMAFOIICH BaXKHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTuke npenosaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, TaK U
Ha YPOBHE CPETHET0 00111ero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATEIILHON XapaKTePUCTUKU
Henel W3Y4YeHUs TMpeIMeTa HampaBiICHUEM IEePBOCTCIICHHOW 3HAYMMOCTH TPAIUIIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKOMN IeATEIHbHOCTH YeJIOBEKa U KaK OJJHOI0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKON TOUYKH 3PCHHSI TaKOW TOIXOJ K OMPEICICHHUIO IeNield M3ydeHUS
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IEJIAMHU M3y4eHHUsS mpeamera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBHIC MOHSTHS,
dyHIaMEHTAIbHBIE 3aKOHBI M TCOPHH XHWMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsl MPHUOOpETEeHUsT YMEHUI OpPHEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/1a4 U3yuyeHus MpeaMera B
porpaMMme 1o XUMHUW YTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH ITPHOPUTETAMU B
cucTeMe cpeaHero obmiero oopasoBanus. CeroHsi B MPENolaBaHUN XUMHUHU B OOJIbINEH CTETICHU
OTa€TCs MPeANOoUTEHNE MPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
MOJTyYEHUS 3HAHUN U IIPUMEHEHHS MX B PEATLHOM XKU3HU JJIsl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHHE
WHTEJUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHSATHUIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CUTYaIIUfX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIONUX YHUBEPCAIbHOE 3HAUYCHUE JIUIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MoWcKa, aHaiW3a U 00paboTku WHGPOpPMAIMK, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MTO3UIUI IKOJIOTHICCKOM 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMUYECKHX ITPOIIECCOB
Ha OPTaHW3M YeJIOBEKa U IPUPOTHYIO CPEY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CImOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HCHHBIMH MTOTPEOHOCTSMH, UCTIOJIH30BaTh COBPEMEHHBIE WH()OPMAIMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIePKaAHUS;



dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOUIUXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHUH TJO00ANbHBIX MPOOJEM pPALMOHAIBHOTO MPHUPOAONOIL30BaHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE i CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETECHUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUHN ISl IPUHSATHS TPaMOTHBIX PEIICHUN B CUTYalUX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEIEHHBIX ISl M3YYEHUS XUMUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmero oopazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 gaca (1 gac B Hezemto).

[TpoMexxyTodHas aTTecTalus MPOBOIUTHCS B KOHIC Yy4eOHOro roaa B (opme TecToBOU
paboThl. YacTh y4eOHBIX MPEIMETOB MOXKET IPOBOUTHCS TUCTAHIIMOHHO.



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ OoCHOBHbIe NOJOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupuKai OpraHnYecKux BeniecTs. HomeHkiiaTypa oprann4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TPUBHAIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEN KIIAaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYECKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPU HarpeBaHUH (I1aBlIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesonopoabl

AJKaHBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKuil psa. Meran um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (PU3HYECKHe U XUMUYECKUE CBOWCTBA (peaKIMK 3aMEILeHHsI K TOPEHUsT),
HaXO0XJICHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHUMHYECKHE CBOMCTBA (pPEaKIMH TUIAPUPOBAHHMS,
raJloreHUpOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3alluN ), OJy4YeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). [loaydeHre CHHTETHUECKOTO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUHU, TOPEHHUS ), TOJTy4YEeHHE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NIpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo8aHus), noayienue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOJOPOJaMH,
MIPUHAUIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpupoHbIil ra3 n nomyTHble HE(QTAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenne. CrnocoObl nepepadoTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKHUI,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

DKcrepuMEeHTaIbHbIE METOJIbI M3YYEHHUs BEIIECTB U UX MpEBpallleHUui: 03HAKOMIJIEHHUE C
oOpa3iamu miacTMacc, KayuykoB U pe3uHbl, koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 NUCXOJHBIX BEIIECTB WIH ITPOJYKTOB PEAKIIUN).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ASTAHON: CTpPOCHHE, (U3NYECKHUE U
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHrue. Bogopoineie cBsI3u Mexay MoJIeKyJaMHu cUpToB. JlelicTBUe MeTaHoJa U 3TaHOoJIa
Ha OpPTraHu3M YeJIOBEKa.

MHoOroaToMHbI€ CHHPTHL. OTHJICHTIMKOIb M TJHLEPUH: CTpoeHue, (usuueckue u
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI pEaKIlHs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBME Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemonwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaYECTBEHHBIC PEAKIIHH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. CTeapruHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KACIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckas poib KHPOB.

YTneBopl: COCTaB, KIIACCU(PHUKAIHS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3HMUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpOXEHUE TIIIOKO3bI), HAXOXKJICHHE B TNPUPOJE, NPUMEHCHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia U IeJUTION03HI.
dusnueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEakIHsl ¢ HOJ0OM).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOoBeJeHuE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CupTOB (B3auMojeiicTBUe TiuiepuHa ¢ ruapokcugoM Mmenu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuiom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJI TIPOJTYKTOB PEAKIINN).

A3oTCcoaepKame OpraHunIecKue COeTNHEHHS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyeckue coequHeHnss. Puzndeckue 1 XUMUYeCKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha MpuUMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aAMHHOKHUCIIOT.
ITenTuaer.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJSIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHAas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBa O€JKOB: THUIPOJIU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

DKcIepruMeHTATbHBIE METOJbl M3YYCHHUsS! BEUIECTB M X IPEBpAIICHUil: HaOIIOJeHUE U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OETKOB IPH HarpeBaHWHW, I[IBETHBIC
peakiuu OEIKOB.



MexnpenMeTHbIE CBSI3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€H NPU M3Y4YEeHHMU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHATUH, SBISIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4yHbI (akT, TUIOoTe3a, 3aKoH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOJICTTPOBAHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYIIa, SHEPTeTHUECKUIN YPOBEHb,
BEILIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JUHULIBI UX
U3MEpEHUs.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, FOPHbIE TOPOJIbL, TIOJIE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHNE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPErapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anmemeHTbl. OCOOCHHOCTH
pacripesielIeHUs] IEKTPOHOB MO OpOUTANIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
OJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrtema XUMHUYECKHUX d3yeMeHToB [JI. U
MengeneeBa. CBs3b NEepUOAMYECKOTO 3akoHa M Ilepnoanyeckoil cUCTEMBl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHHU HAYKU.

Crtpoenue BemiecTBa. XUMHUYECKas CBS3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIIpHAas, MOHHAsA, MeTaJuMyeckas). MexaHu3Mbl 0Opa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogoponaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENBHOCT. CTENEHb OKUCIIEHN. IOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHE O AMCHEPCHBIX cUcTeMax. MICTMHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBas 1oss
BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranudueckux coeiMHeHnil. HomeHknatypa HeopraHu4eckux BeIiecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEIECTB, IPUHAIICKAIIUX K PA3JIMUHBIM KIIACCaM.

Xumnueckass peakuus. Knaccupukanuss XMMHYECKHX peakiuil B HEOpPraHMYecKol u
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHMsS U MPEBpALICHUS
SHEPTUH MIPU XUMUYECKUX PEAKIUAX.



CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3UyHbIX (akTopoB. OOpaTHUMBIC pEaKIUH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIONINE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrdeckas aucconuanus. CuiabHble M ciadbie 3aeKTposuThl. Cpenaa BOIHBIX
pPacTBOPOB BENIECTB: KUCJIAsl, HEUTpaIbHasl, IET0YHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M MX IMPEBpALICHUN: JEMOHCTpPALIUS
tabmun «llepuoguyeckas cucrtema xumudeckux dsiaemeHToB [[. WM. MenneneeBa», mzyueHue
MoOJeNIed KPUCTAUIMUECKHX PpEmETOK, HAOMI0JIeHHe | ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE CPelbl PAaCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON padoThl «BimsHUEe pa3auvHbIX (aKTOPOB Ha
CKOPOCTbh XUMHYECKOU PEaAKIIUN.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pPacy€Thl C UCIIOIL30BAHUEM MOHSATUS «MACCOBAs JI0JIsl BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeranmnsl. [Tonoxenue HemeTawioB B [lepronnueckoi cucteMme XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUs aToMOB. Du3myeckue CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XHUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIiiepoJia U KPEMHUs) U UX COCAMHEHHM (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHU).

[IpuMmeHeHne BaxKHEUIIINX HEMETAIVIOB U UX COCIMHEHUN.

Mertamnel. [lonoxenue metamioB B [lepuoandeckoi cucremMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOiue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METaIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEHUM
METaJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblMid, MarHui,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

O61ue criocoOb! Moay4YeHUs! MeTauloB. [IpruMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIbHbIE METO/bl H3YyYEHHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE
TUAPOKCH/IA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KAaTHOHBI
METaJlIoB).

Pacuérnbie 3a1aun.

PacuéTer Macchl BemecTBa wiv 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce
WJIH 00BEMY OJTHOTO M3 YUACTBYIOIINX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00BEMA, KOJTMYECTBA
BEILECTBA) MPOJYKTOB PEaKLIUM, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMUA 4 KUA3Hb

Ponp xumun B 00€ecTiCUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOM 0€3011acHOCTH,
pa3BUTHU MeIUIMHBL. [[oHSATHE 0 HAYYHBIX METOaX MMO3HAHUS BEIIECCTB M XUMUUECKUX PEaKITHi.

[IpencraBnenust 00 00X HAYYHBIX TPUHIIUAIIAX TIPOMBIIUIEHHOTO MOTYYEHHUs BaKHEHIIHX
BEIECTB.

YenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHE CTPOUTEIHHBIC MaTepHUaIbI,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HaHOMAaTEPHUAJIbI, OPTAaHNYECKUE U MUHEPATbHBIC yI0OPEHHS.



XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJB30BAHMSA JICKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexXnpeaMETHBIX CBA3€ MpH U3ydeHHH OOIIeld M HEOPraHUYEeCKOM XMMHHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAY4YHbIX HOHATHH,
TaK U MOHATHUM, SABJISIOIUXCS CUCTEMHBIMU I OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, THIIOTE3a, 3aKOH, TEOPUS, aHAIIU3,
CHHTE3, Kiaccu(uKkauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCINPOBAHHE,
U3MEPEHHUE, SABJICHUE.

®dusuka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, H30TOIL,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKUN YpPOBEHb, BELIECTBO, TEJIO0, 00BEM, arperarHoe
COCTOSIHUE BELECTBA, (GU3NUYECKUE BEIIMUMHBI U €AUHULIBI X U3MEPEHMSI, CKOPOCTb.

Bbuonorus: kierka, OpraHuM3M, SKOCHCTEMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OMEH BEUIECTB B OPTaHU3ME.

['eorpadus: MuHepaiibl, TOPHbIE TOPO/Ibl, TOJE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMU4YecKasi IPOMBIIIIIEHHOCTb, METAJLTYPIHsl, IPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUaOB,  CEIbCKOXO3SMCTBEHHOE  IIPOM3BOJACTBO,  NUUIIEBAs  IPOMBIIUICHHOCTb,
(dapmalnieBTUUYECKas ~ MPOMBIIIJIEHHOCTh,  IPOU3BOJCTBO  KOCMETHYECKUX  IPENaparos,
IIPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTEpHaJIOB, JJIEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HAHOTEXHOJIOTUH.

Onucanue MaTepuaAIbLHO-TEXHUYECKOT0 00ecreyeHust

1. Tlporpamma kypca xumun 11s 8-11 kinaccoB 001Ie00pa30BATEIBHBIX YUPSIKICHHH
/ O.C.I'abpuenss. — 3-e uzz., crepeorun. — M.: [Ipoda,2006

2. COOpHHMK HOPMATHBHBIX JOKYMEHTOB MO XuMuu. @enepaibHblii KOMIOHEHT

rocynapcTBeHHOro cranapra. ®enepanbHelil 6a3ucHbli yueOHbIi miad.-M.; [poda,2006.

I'opxosenko M.IO. IToypounsle pa3pabotku no xumuu 10xn. — M.; «Baxoy, 2006.

LBetkoB JI.A. Oprannueckas xumus: Yue6. qst yyammuxcs 10-11xn. — M.; BJIAJIOC, 2004.

Xumus. 10 knace. ba3oblit ypoBeHb: yue0. 1t odmeodpazosar. yupesxaenuii/ O.C.

[abpuensH. — 4-e u3j., crepeotun. — M.:IIpocsemienue, 2019.

6. Xumus. 11 xnacc. ba3oBsiit ypoBeHs: yued. a1s obmieobpasosar. yupexaenuii/ O.C.
['abpuensH. — 4-e uzg., crepeorun. — M IIpocsenienue 2020.

ok w

MTO mpeamera:

. KommeroTep.
Ckanep.
Kcepokec.
. YueOHble AUCKHU (IEMOHCTpallMoHHbIE JabopaTopHble onbiThl Ha DVD nuckax).
. DNeKTpoHHbIE MOCOOUS (IEKTPOHHBIE HATJIAAHBIE TOCOOUS 110 XUMHN).
. IHTepHeT-pecypchl.
7. NnTepakTiBHAsS JOCKa
Jlutepatypa st yuuress

oOUhWN P

1. COopHMK HOPMATHBHBIX JOKYMEHTOB MO XUMHU. DenepanibHblii KOMIIOHEHT
rocyIapcTBeHHOro cranapra. denepanbHblii 6a3ucHbI yueOHbIi miaH.-M.; [poda,2006.
2. Topkosenko M.IO. Ioypounbie paspabotku mo xumun 10k1. — M.; «Baxkow, 2006.



[{BetkoR JI.A. Opranuueckas xumust: Y4e0. as yaammxcs 10-11xkm. —M.; BJIAJIOC,
2004.

Xomuenko [I'.I1., Xomuenko N.I'. CoopHuK 3a1a4 0 XUMUM AJI CPEAHEN KONl — M.;
«HoBas Bomaay, 2006.

Xumus. 10 kmacc. ba3oBelii ypoBeHb: yueo. st odmeodpaszosar. yupexnenuii/ O.C.
I"abpuensn. — 4-e 3., crepeotun. — M.:lpocda, 2015.

Jluteparypa 1,15 ydauiuxcesi:

[IBetkoB JI.A. Opranmyeckas xumusi: Yued. aust yaammxcs 10-1lkr. — M.; BJIAJIOC,
2004.

Xomuenko I'.I1.. ITocobue no xumuu i nocrynaromux B BY3s1. —M.; «HoBast BoiHay,
2006.

Xumus. 10 knacc. ba3oBeiii ypoBeHb: yueb. mis oomeoopaszosar. yupexaenuit/ O.C.
[abpuensH. — 4-e u3n., crepeorurt. — M.:JIpoda, 2015.

DHIMKIIONCINYCSCKUI CII0Baphb toHOTO XUMuKa. / moa pexd. Tpudonosa JILH. M.

[Tegarornka — Ipecc, 1999
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