


MNOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa mo XuMHM Ha YpOBHE cpemHero oduiero oopazoBaHus paspaboTana Ha ocHoBe DenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanmuu B Poccuiickoit @enepanum», TpeOOBaHUI K pe3ynbTaTam
ocBoeHMs (emepasbHOM  00pa3oBaTENBHON MporpaMMmbl  cpemHero oobmero obpasoBanus (DOII COO),
npeacraBlieHHbIX B DenepaibHOM rocyapcTBeHHOM oOpaszoBarenbHoM craHaapte COO, ¢ yuérom Konnenmmm
npenojaBaHus y4eOHOro mpeaMera «XuMus» B 00pa3oBaTelbHBIX opraHuzanusax Pocculickoit ®Denepanmu,
peanu3yIoNKUX OCHOBHBIE 00pa3oBaTelbHBIE NPOTrPaMMBl, M OCHOBHBIX MOJOKEHUH «CTpaTeruvi pa3BUTHS
BocniuTanus B Poccutickoit ®denepanuu Ha nepuon 1o 2025 roxa» (Pacnopsukenue [IpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY TOIXOJOB K pa3pabOTKe MpOrpaMMbl [0 XUMHUH, K ONPEACICHUIO OOIIeH CTpaTernu OOYy4eHUS,
BOCIIUTaHUSI M Pa3BUTHA OOy4aromUXcs cpelcTBaMu ydeOHoro mpeamera «Xumusi» s 10—11 kmaccoB Ha
0a30BOM YpOBHE COCTaBWJIM KoHIenTyanbHbie mojoxkeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH,
COJIepKaHUs, Pe3yIbTaTOB 00yUYeHHUsI U TPEOOBAHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 0o0pa3oBaHHE, MONTyYaeMOe BBITYCKHUKaMHU 00Ie00pa30oBaTeIbHOW OpraHU3alMH, SBISETCS
HEOTHEMJIEMOH 4YacThl0 WX oOpa3zoBaHHOCTH. OHO CIY)KUT 3aBEpUIAIONIMM OTaloM peanu3alud  Ha
COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KIIIOYEBBIX LIEHHOCTEH, MPHCYNIMX HEIOCTHOH CHCTEME XUMHUYECKOro
00pa3zoBaHus. DTH LEHHOCTH KacaloTcs TO3HAHHS 3aKOHOB MPUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS M OOIICH
KYJBTYpPBI YellOBEeKa, a TAKKE IKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M ITPUPOIHON cpejie.
Peanuzyercst xummuueckoe oOpa3oBaHue OOy4aroIUXCs Ha YPOBHE CpemHEro oOIIero o0pa3oBaHUs CPEICTBAMH
yueOHOro mpenmera «XUMUs», COACPKAHUE W MOCTPOSHHUE KOTOPOTO OINpelelieHbl B MporpamMme M0 XUMHHU C
yuéroMm crieniupuKH HayKW XMMHUH, ¢€ 3HAUYeHWs B MO3HAHUM NPUPOJBI U B MAaTEPUAIBHON KHU3HM OOIIECTBa, a
TaKkke ¢ y4éToM OOIMX IeNeld W MPHHIUIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETrO
ob1ero obpazoBanus B Poccuiickoit denepanum.

XUMHSI KaKk 3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyI0 posib B COBPEMEHHOH IIMBUIM3ALUU, B
CO3aHMM HOBOW 0a3pl MaTepuasbHOW KynbTypbl. OHa BHOCHT CBOIl BKJaJ B (hOPMHUPOBAHHE PalMOHAIBHOI'O
HAYYHOTO MBIIIJICHHS, B CO3/IaHHE IIEIIOCTHOTO MIPEICTABICHUS 00 OKPYKaIoIeM MHUpPE KaK O €IMHCTBE IPUPOIBI 1
4eloBeKa, KoTopoe (GopMHUPYETCsS B XUMHM Ha OCHOBE IIOHMMAaHHs BEIIECTBEHHOI'O COCTaBa OKPY)KAOLIEr0 MHpa,
OCO3HaHUS B3aMMOCBSI3U MEXIY CTPOSHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTsIMU IPUMEHEHUSL.

TecHO B3auMMOAEHCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaM{, XUMUSI CTaja HEOThEMJIEMOM 4YacThlO
MHUPOBOIl KyJIBTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIEIIHONO TPyda W SKU3HM KaXIOro UieHa oOliecTna.
CoBpeMeHHasi XUMMsI Kak HayKa cO3MZaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBjeHa Ha pelIeHUE
IO0ATBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS UEIOBEYECTBA — CHIPBEBOW, HHEPreTHYECKOH, IHIIEBOM,
9KOJIOTMYECKOIl 0€30I1aCHOCTU U OXPAHBI 310POBBSL.

B coorBercTBUM ¢ 00LIIMMHM LIENSIMHU U IPUHIMIIAMH CPEJHEr0 00IIero o0pa3oBaHMsl COAEpKAHUE IPEAMETa
«Xumus» (10-11 xmaccer, 0a30BBIA YPOBEHb M3YUEHHS) OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOATOTOBKY OOYYaroLIMXCs, HEOOXOAMMYIO MM Ul BBIPAaOOTKM MHPOBO33PEHUECKHX OPUEHTHUPOB, YCIIEIIHOIO
BKJIIOYEHHSI B JKU3Hb COLMYyMa, MPONODKEHHs o0Opa3oBaHHs B Ppa3lIM4HbIX O0JAacTAX, HE CBSI3aHHBIX
HEMOCPENCTBEHHO C XUMHUEH.

CocraBnsommmMu mpeaMeTa «XuMHUsD» SBISIIOTCS 0a30oBble Kypchl — «Opranuueckas xumusi» u «OOmas u
HEOpraHu4yecKas XUMHs», OCHOBHBIM KOMIIOHEHTOM COZEp’KaHHUsl KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKu:
cUCTeMa 3HaHWi 10 HEOPTaHWYECKOH XUMHUH (C BKIFOUEHHEM 3HAHWN M3 OOIIel XUMHH) M OPTaHHYECKOH XUMUHU.
dopMHupoBaHUE JAHHOW CHCTEMBl 3HAHWW NPH U3YyYEHUU IpeAMeTa 00eclieunBaeT BO3MOXKHOCTh PacCMOTPEHHUS
BCEro MHOI000pa3ys BEIIECTB HAa OCHOBE OOILUX MOHATHH, 3aKOHOB U TEOPUIA XMMUH.

Crpykrypa conmepxkaHusi KypcoB — «Opranuueckas xumus» U «OOmass W HEOpraHWYecKas XUMHD»
copMupoBaHa B IporpaMMme IO XMMHHM Ha OCHOBE CHCTEMHOrO MOAXO0Ja K M3YYEHHIO y4eOHOro Marepuania u
00ycIioBlIeHa HCTOPUYECKH O0OCHOBAHHBIM PAa3BUTHEM 3HAHUM Ha ONPEAENEHHBIX TEOPETUIECKUX YPOBHAX. Tak, B
Kypce OpraHMYecKO XHMHUHM BELIECTBA pPAacCMAaTPUBAIOTCSI HAa YPOBHE KJIACCHUYECKOW TEOPHHM CTPOEHUS
OpPraHMYECKUX COCIMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX MPEACTABICHUNH O CTPOSHHUU
BemiecTB. CBeeHMsI 00 M3yyaeMbIX B Kypce BEILECTBAaX HAIOTCA B PAa3BUTHH — OT YIJIEBOAOPOJOB A0 CIIOXKHBIX
OMONOrMYeCKH aKTUBHBIX COeqUHEHUH. B Kypce oprannyeckoil XMMHUM MONTYy4YaloT pa3BUTHE CHOPMUPOBAHHBIE HA
YPOBHE OCHOBHOro o0miero oOpa3oBaHMsl IepBOHAYAJbHBIE MPEACTABICHUS O XHWMHYECKOH  CBS3H,



KJacCU(UKAIIMOHHBIX MpPU3HAKaX BEIIECTB, 3aBHCUMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O XHMHUYECKON
peaxuu.

[lox HOBBIM yTi10M 3peHHs B IpeaMeTe «XuMus» 6a30BOr0 ypOBHS pacCMaTpUBAECTCSl M3Y4CHHBIM HA YPOBHE
OCHOBHOrO 00Iero oOpa3oBaHUSl TEOPETHUECKHH MaTepual M (aKTOIOTHUYECKHE CBENCHHSI O BELIECTBAX M
XUMHAYECKOW peakuud. Tak, B 4YaCTHOCTH, B Kypce «OOmas u HeopraHuyeckass XUMHUS» 00y4aroUIMMCs
MPEAOCTABISAETCS BO3MOXKHOCTH OCO3HATh 3HAUYEHHE MEPHOAMYECKOTO 3aKOHA C OOIIETEOPEeTHUECKUX |
METO/IONIOTHYECKIX TO3UIUHA, TIy0O)Ke TOHATh HCTOPHYECKOE H3MEHEHHe (YHKIUI 5TOro 3akoHa — OT
00001maromei 10 00BSCHSIIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMII O BaKHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHHUM, CBOMCTBAaX W NMPUMEHEHUH, a
TaKKe 0 XMMHUECKUX PEAKIHUAX, UX CYLITHOCTH M 3aKOHOMEPHOCTAX IpPOTEeKaHMs JomoiHsAeTcs B Kypcax 10 u 11
KJIACCOB 3JIEMEHTaMH COJIEpKaHUs, MUMEIOUIMMH KyJIbTYPOJIOTHMUECKUH W MPUKIATHONW XapakTep. OTH 3HAHUSA
CIOCOOCTBYIOT TIOHMMAaHHUIO B3aUMOCBSI3U XMMHUU C JIPYTUMH HayKaMH, PACKPBIBAIOT €€ pOJb B MO3HABATENLHON M
MPAKTUIECKON JCATENbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBaXKEHUS K TIPOLIECCY TBOPUECTBA B 00JIaCTH
TEOPUU W TPAKTUYECKHX MPUIOKEHUH XHMHH, TTOMOTAIOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JIMYHOCTHO 3HA4YUMbIX npo6neMax, CBA3aHHbIX C XI/IMI/IGfI, KPUTHUYCCKHU OCMBICIIMBATH I/IH(i)OpMaHI/IIO U NPpUMEHATH
eé JJISA TIOITOJIHCHU S 3HaHHﬁ, PEHICHUA MHTCIUICKTYAJIbHBIX M 3KCIICPUMCHTAJIBHBIX HMCCICA0BATCIILCKHUX 3aaa4y. B
LENIOM coJiepKaHne yueOHOro mpeaMera «XuMHUs» JaHHOTO YPOBHS U3Y4YEeHUS] OPHEHTHPOBAHO Ha ()OPMHUPOBAHUE
y 00ydarommuxcss MUPOBO33PEHYECKON OCHOBBI JIJIsl TOHUMaHUsT QHIocOPCKUX HeH, TaKUX KaK: MaTepualbHOE
CANHCTBO HCOPraHUYCCKOro MW OpraHM4YeCKOro mmupa, O6yCJ'IOBJ'IeHHOCTI) CBOWCTB BCIIECCTB HX COCTaBOM H
CTPOEHHUEM, I103HABAEMOCTh IPUPOJAHBIX SBJICHUN IYyTEM OHKCIIEPUMEHTAa M PEUICHUS IPOTUBOPEUYHH MEXKIY
HOBBIMU Q)aKTaMI/I U TCOPECTUUCCKUMHU MPCAIIOCBUIKaAMH, OCO3HAHHE POJIM XUMHHU B PCHICHHUU ISKOJIOIMYCCKHUX
npobieM, a Takke NpoliieM cOepeKeHUs] SHEPreTUYECKHX PECypCoB, CHIPbs, CO3JIaHMsI HOBBIX TEXHOJOTHH WU
MaTepuasoB.

B mnane pemrenust 3aja4 BOCIUTAHUS, PA3BUTHSA M COITUANM3AIIMN O0YJAIOMINXCSI TPUHATHIE TIPOTPaMMO¥ TI0
XMMUHU TIOJXONBI K OIPEACICHUIO COJEPXKAHHWS W TMOCTPOCHUS TpelMeTa IMpeaycCMaTpUBaroT (OPMUPOBAHHE
YHHUBEPCANBbHBIX YUeOHBIX JEHCTBUN, MMEIONNX 0a30BOE 3HAUEHUE ISl PA3ITUYHBIX BUIOB ACATEIbHOCTH: PEIICHH S
po0IeM, TTIONCKa, aHaan3a U 00pabOTKN HH(POPMAITHH, HEOOXOMUMBIX ISl IIPHOOPETCHHSI OIBITa MPAKTHIECKON 1
WCCIIEIOBATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIEeH BaKHOE MECTO B IIO3HAHUH XUMHUH.

B mpaktuke mpemopaBaHUS XMMHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWsA, TaK M Ha YPOBHE
cpenHero obmiero oopa3oBaHus, TPH ONPEICTICHUN COJIEPKATEILHON XapaKTEPUCTUKHU TIeield H3ydYeHHsl peaMeTa
HaIpaBlIeHHEM II€PBOCTEIIEHHON 3HAYMMOCTH TPAIWIIMOHHO TpHU3HAETCA (POpMHUpPOBaHWE OCHOB XHMHYECKOH
HayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOW NEATEIbHOCTH YelOBEeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOH KyibTypbl. C METOMMYECKOW TOYKM 3PEHHSI TAKOW ITONXOJ K OIpPEIeNIeHUI0 IeNei
M3YYeHUS PEIMEeTa SBISETCS BITOJHE OMPaBIaHHbIM.

CornacHo JaHHOW TOYKE 3pEHUS TIIaBHBIMHE IEJIIMH M3yUEHUS MpeaMeTa «XuMus» Ha 6a3oBoM yposHe (10
—11 KI1.) ABASATOTCS:

e (opMupoBaHHE CHUCTEMBl XMMHUYECKHX 3HAHHWHA KaK Ba)KHEHINEH COCTaBISIONIEH €CTECTBEHHO-HAyYHOH
KapTUHBI MHpPa, B OCHOBE KOTOPOH JEXAaT KIIOYEBBIE MOHATHA, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUHU
XUMHH, OCBOSHHE S3bIKa HAyKHW, YyCBOGHHE W TIOHUMaHWE CYIIHOCTH JOCTYITHBIX 0000IIeHui
MHPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C MICTOpUEH X Pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHHE W Pa3BUTHE MPEICTABICHWA O HAayYHBIX METOAAX IO3HAHWS BEIIECTB M XUMHYECKUX
peaxmuii, HeOOXOIMMBIX ISl IPHOOPETEHUST YMEHHI OpUEHTHUPOBATHCS B MUPE BEIIECTB U XMMHUYECKHX
SIBIICHUH, IMEIOIIINX MECTO B MPUPOJIC, B TIPAKTUIECKON U ITOBCETHEBHON KU3HHU;

® pa3BUTHE YMEHHWI M CIIOCOOOB AEATENBHOCTH, CBA3aHHBIX C HAOIIOJIEHUEM U OOBSICHEHHEM XHUMHUYECKOTO
AKCIIEpUMEHTA, COOIIOIEHNEM TTPaBUJII O€30I1acCHOT0 OOpaIIeHus C BelleCTBaMH.

Hapsmy ¢ atuM, comepikatenbHass XapaKTepUCTHKA IeJiel W 3a/ad W3ydeHHs IMpenMeTa B IMporpaMme Io
XUMHH YTOYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH INPHOPHUTETAMH B CHCTEME CPEIHEro OOIIero
obpaszoBanusa. CeromHss B NpENOJaBaHUM XUMHH B OOINBINEH CTEIEHW OTHAETCS IMPENINOYTEHHE MPAKTHIECKOU
KOMIIOHEHTE COAEp)KaHusl OOy4YeHHUs, OpPUEHTHUPOBAHHOW Ha IOJArOTOBKY BBHIIYCKHHKa 00LIe00pa3oBaTeNbHON
OpraHu3alny, BIAJCIOIIEro He HaOOpoM 3HAaHMH, a (YHKIMOHAJIBHOM TPaMOTHOCTBIO, TO €CTh CIOCO0aMH M
YMEHUSMU aKTHBHOTO TOJYYEHUsS 3HAHWN M MPUMEHEHHS WX B PEAIbHOW JKU3HU JUISA PEIIeHHs NMPAKTUYECKUX
3ajad.



B cBsi3u ¢ 3TUM nipu U3ydeHUH npeaMeTa «XUMHUS» JOMUHUPYIOIICE 3HAUCHUE TTPUOOPETalOT TaKKE IIEIH U
3a/1a4d, Kak:

aganTanus  oOydyaloNMXCs K YCJIOBHUSM JIMHAMUYHO  pa3BUBAIONICrOCS Mupa, (OpMUpOBaHUE
WHTEIUICKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOW K CaMOOOPa30BaHHIO, COTPYTHHUYECTBY, CAMOCTOSTEIBHOMY
MPUHSTHIO TPAMOTHBIX PCEIICHUH B KOHKPETHBIX JXU3HEHHBIX CHTYAllUsSX, CBS3aHHBIX C BEIIECTBAMH M UX
MPUMEHEHHEM;

dopMupoBaHue y OOYdYaIONIUXCS KIFOYEBBIX HABBIKOB  (KJIIOYEBBIX  KOMIICTCHIIUH), HMMEIOIIMX
YHHBEPCAJIbHOC 3HAUCHHWE [UIS Pa3IMYHBIX BHUAOB JCATCIBHOCTH: pEIICHUS IMpo0JieM, IOUCKA, aHaIu3a Hu
00paboTKu MH(pOPMAIMK, HEOOXOAUMBIX JUIs TMPUOOPETEHUS OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE
MECTO B MO3HAHUHM XMMHHU, & TAKKE JUISI OLICHKH C MO3UIUH SKOJIOTHYECKOM 0E30MacHOCTU XapaKTepa BIIMSHUS
BEIIECTB U XMMUYECKHUX MPOILIECCOB HA OPTaHM3M YeJIOBEKA U MPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIICKTYAIbHBIX U TBOPYECKMX CHOCOOHOCTEH O00YydaroIuxcs:
CIOCOOHOCTH CaMOCTOSITEJIbHO TMPUOOpETaTh HOBBIC 3HAHMS 110 XMMHH B COOTBETCTBUU C JKU3HEHHBIMU
MOTPEOHOCTSMU, MCIOIb30BaTh COBPEMEHHbIC MH(OPMAIMOHHBIC TEXHOJOTHUHU JUIs MTOUCKA M aHajn3a y4eOHOU U
Hay4HO-TIONYJIAPHON MH(POPMAIIMA XUMHUYECKOTO COACPIKAHUS;

dbopMupoBaHue H pa3BUTHE Yy OOYyYAIOIIMXCS  ACCOIMATHUBHOIO M JIOTUYECKOI'O  MBIIUICH M,
HaOJIIOIATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IIPH
IJIAHUPOBAHUHU M MPOBEACHUN XMMHUYECKOI0 DKCIIEPUMEHTA;

BOCITUTAHHE Y OOyUYAOIMUXCS YOSKIEHHOCTH B TYMAaHUCTHYECKOW HAIPABICHHOCTH XUMHH, €€ BaKHOH
POJM B PEIICHWH TIJI00AJBHBIX MPOOJIEM PallMOHAIBHOTO MPHUPOIONONIB30BAHUS, IOMOJHEHHS SHEPIeTHYCCKUX
PECYpCOB M COXpaHEHHSI IPUPOTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOAE
M CBOEMY 3[0POBbIO, a TAaKXKe MPUOOPETCHUS OIbITa HCIOJIb30BAHMS IMOJYUYEHHBIX 3HAHWUN JJIS TPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYAIUSIX, CBA3AHHBIX C XUMUYCCKUMH SIBIICHHUSMH.

B yuebHOM 1UTaHE CpemHero oOIero oopazoBaHus IMpeaMeT «XUMHUID 0a30BOr0 YPOBHS BXOJHWT B COCTaB
penMeTHOM o0macTu «EcTecTBeHHO-HAYIHBIC TIPEIMETEI.

OOmiee 4YMCIIO YacoB, OTBEAEHHBIX JIUISI HM3YYCHHS XHMHH, Ha 0a30BOM YpOBHE CpEIHEro oOmIero
obpazoBanus, coctaiser 68 dacoB: B 10 xracce — 34 gaca (1 wac B Hememo), B 11 xmacce — 34 gaca (1 gac B
HEJICITIO).



COJAEPXKXAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYE€CKONH XUMHUH

HpenMeT OpFaHHHCCKOﬁ XUMHUHU: e€ BO3BHUKHOBCHUE, pa3BUTHEC U 3HAUYCHHUC B MOJYYCHUHU HOBBIX BCIICCTB U
MatepuanoB. Teopuss CTpOeHHs] OpraHuyecKkux coenuHeHudt A. M. bytinepoBa, e€ OCHOBHBIC IOJOXKCHUS.
CTpyKTypHbIC (OPMYJIbl OpPraHUYECKUX BEIIEeCTB. ['oMojorus, m3omepus. XUMUYECKas CBSA3b B OPraHMUYCECKHX
COCAMHCHUAX — OJUHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o KiacCH(PHUKAMK OPraHUYECKHX BellecTB. HOMEHKIaTypa OpraHWYecKHX COCIUHEHHM
(CI/ICTeMaTI/I‘IeCKaH) " TPUBUAJIbHBIC Ha3BAHUA BaKHEHIIINX HpeI[CTaBI/ITeHeﬁ KJIAaCCOB OPraHUYCCKUX BCILCCTB.

OKCIepuMEHTalbHBIE METOJIbl HM3YYEHHs BEHIECTB W WX MPEBpaIlleHHH: O3HAKOMIIEHHE ¢ 00pa3laMH
OpPraHMYEeCKHX BEIIECTB M MaTepuajlaMd Ha HMX OCHOBE, MOJICIIMPOBAHHE MOJIEKYJl OpPraHWMYECKUX BEIIECTB,
Ha6f[IOZ[eHHe 1 ONMCaHUC NEMOHCTPAIMOHHBIX OIIBITOB ITO IMTPEBPALICHUIO OPraHNYCCKUX BEIICCTB IIPHU HATrpEeBaHUU
(nnaBnenue, oOyrIMBaHNE U TOPEHUE).

Yraesonopoasl

AIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUI pAan. MeraH n dTaH — HpOCTeﬁIHHe MMpeaACTaBUTECIN aJIKAHOB!:
(m3nUecKre 1 XMMHYECKHE CBOWCTBA (PEaKIMM 3aMENIEHHs] W TOPEeHHUs), HaXOK/IEHHE B MPHUPOJE, MOIyIeHnEe U
MIPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUI psiA. DTHIEH W MPOIUJIEH — MPOCTEHUINE MPEICTaBUTENH
QIKEHOB: (M3MYEeCKUEe M XHMUYECKHE CBOWCTBA (PEakiMy THAPHPOBAHUS, TaJOreHUpPOBaHUS, THJIPATAINH,
OKHCIICHHSI ¥ TTOJTUMEPHU3ALINH ), TOTyIeHNE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MmerunOyTanueH-1,3: cTpoeHHe, BaXKHEHIIME XMMHUYSCKHE CBOMCTBA (peaKius
nonuMepusanun). [lomydeHne CHHTETHYECKOro KaydyKka U Pe3HHBL.

AJIKMHBI: COCTaB HM OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHMYCCKHM psam. ATmeTwiieH — TIPOCTEHIIHiA
MIPECTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (M3NYECKHe M XWMUYECKHE CBOICTBa (pEakiMu THIPUPOBAHUA,
raJoreHNpOBaHMs, THAPATALNHN, TOPEHHUS), TOTydeHIE U PHMEHEHHE.

Apenbl. beHzon: cocras, cTpoeHne, (U3WYECKHE W XMMHYECKHE CBOWCTBA (pPEaKIWW TaJlOTeHHPOBAHUA U
HUTPOBAHUS), MONYUYEHHE W TpHUMEHeHue. 101yon: cocmas, cmpoeHue, puuueckue U Xumuieckue c8oUCMad
(peakyuu eano2eHupo8aHus U HUMPOBAHUsL), NoydeHue U npumerenue. TOKCHIHOCTh apeHOB. | eHeTHUeckas CBs3b
MEX]Ty YTIIEBOJOPOIaMH, IIPHHAIISKAIINMHA K Pa3INYHBIM Ki1accaMm.

[Ipupomusie ncrouHmky yraeBogoponoB. Ilpupomnsrii Ta3 u momyTHble He]TsHBIE Ta3el. HedTs u eé
npoucxokaeHne. CrocoOb! mepepaboTKi He(TH: TIEpEeTOHKa, KPEKUHT (TEPMHUUECKUH, KaTaTUTHICCKUH ), TTHPOITH3.
[IponykTer nepepaboTkn HEYTH, X MPUMEHEHUE B MPOMBIILICHHOCTH U B ObITy. KaMeHHBIH yroilb ¥ MPOIYKTHI
ero mepepadoTKH.

OKCIIeprMEHTANbHBIE METOABl M3YYEHHUS BElIECTB W WX TNIPEBpallleHHil: O3HAKOMJIEHHE C O0pasiaMu
IJIACTMACC, KaydyKOB W pe3uHbl, Koutekunu «HedTe» n «YTomp», MomennpoBaHue MOJEKYN YIiIeBOJOPONIOB U
raJIOreHOMPOU3BOIHEIX, TPOBEICHNE IPAKTHIECKON PAOOTHI: MOTydeHUE STUIIEHA U H3yUeHHE ero CBOMCTB.

Pacuérnsie 3amaun.

Brruncienus o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00hEMa, KOIMYECTBA MCXOHOTO BEIIECTBA MITH
MPOAYKTa PEAKIIUU 10 M3BECTHBIM Macce, 00hEMY, KOJTMYECTBY OJIHOTO M3 MCXOMIHBIX BEIIECTB HIIU MPOIYKTOB
peaxum).

Kucnopoacoaep:xaniue opranndeckue coeTuHeHUs!

[IpenenbHBIE OMHOATOMHBIE CIUPTHI. METaHON U ATAHOI: CTpOeHHE, (PU3MUECKHE U XUMHUYECKHE CBOHCTBA
(peakuMy C aKTUBHBIMH METaJNIaMH, TaJIOTEHOBOJOPOAAMH, TOpEHHE), TPUMeHeHre. BomopoaHbIe B3N MEXIY
MOJIeKyJIaMy CIIUPTOB. JlefiCTBUE MeTaHOJIa M ATAHOJIA HA OPTaHNU3M YeIOBEeKa.

MHOroaTOMHBIE CIUPTHI. DTUIICHTIUKONIb U TIMIEPUH: CTPOEHUE, (PU3NYECKHEe W XMMHYECKHE CBOWCTBA
(B3auMoieiicTBHE CO MIETOYHBIMUA METAJUIAMH, Ka4eCTBEHHAs PEeaKldsd HA MHOTOATOMHbIE CIIHPTHI). JleiicTBue Ha
OpTraHH3M uenoBeka. [I[puMeHeHue rniepuHa U 3TUICHTIUKOISL.




®deHon: cTpoeHHe MOJIEKYINBI, (PU3MUECKUe U XUMHUUYECKHe cBoicTBa. TokcmuHoCcTh (eHona. [Ipumenenue
(eHomna.

Anpaerunisl U kemoruvl. PopManbIerull, aneTanbAerul: CTpoeHue, (HU3NYeCKue U XMUMUYECKHE CBOWCTBA
(peakuuy OKHCIEHUS U BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIINH ), IOTy4YEeHUE U TP MEHEHHE.

OnHOOCHOBHBIE TpeleNbHble KapOOHOBBIE KUCIOTH. MypaBbHHAsi M YKCYCHAasi KHCIOTBHL: CTPOCHUE,
(u3nvecKre 1 XMMHYECKUE CBOMCTBA (CBOICTBA, 00IIME IS Klacca KUCIOT, Peakius 3TepuUKaLHH), TOTydeHUE
u npumeHenne. CTeapiHOBas M OJICMHOBAsI KUCIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, X MOIOIIEE JEHCTBUE.

Crnoxable 3pupBl KaKk MPOU3BOIHBIE KAPOOHOBBIX KHUCIOT. ['Maponu3 caokHbIX 3¢upoB. XKupsl. ['uaponus
*kupoB. [IpumeHeHne )xupoB. buoornueckas posb KUPOB.

VYrneBonsl: cocTaB, Kiaccu(UKalys yriIeBOAOB (MOHO-, AW- W Tonucaxapujpl). [moko3a — mpocTedmmii
MOHOCaXapua: OCOOGHHOCTH CTPOSHHS MOJEKYNbI, (U3NYECKHe W XHMHUYECKHE CBOWCTBa (B3aMMOJCHCTBHUE C
ruapokcunoMm menu(Il), okuciaeHue amMmuadHbIM pacTBOpoM okcuia cepedpa(l), BoccTaHOBIICHUE, OpOKEHUE
TIIIOKO3bl), HaXOXJEGHHE B TPHUPOJE, MpUMeHeHue, Omonormueckas poib. DorocunTtes. DpykToza Kak H30MeEp
TJTFOKO3BI.

Kpaxman u memmono3a kak NmpHpofHble monuMepsl. CTpoeHue Kpaxmana W HelTiono3sl. dusnyeckue u
XHUMHYECKHE CBOIMCTBa Kpaxmaa (THAPOIN3, KAUeCTBEHHAS PEAKIUS C HO/IOM).

OKCIIeprMEHTANbHBIE METOAbl W3YyYEHHUS BEUIECTB M WX IPEBPAIEHWH: TMPOBEACHHE, HAONIOIEHHE |
OIMCaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE DPEAKIMH OIHOATOMHBIX CITHPTOB
(oxucnenue staHona okcugoM meau(Il)), MHOrOaTOMHBIX CIMPTOB (B3aWMOJEWCTBUE TIUIEPUHA C THAPOKCHIOM
menu(Il)), anpnermmoB (okucieHWe aMMHa4dHBIM pacTBopoM okcuna cepedpa(l) u ruapokcumom wmemu(ID),
B3aMMOJIEHCTBUE KpaxMala ¢ HOAOM), IPOBEAEHNE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHON KHCIIOTHI.

Pacuérneie 3anaun.

Beruucnenus 1o ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00b€Ma, KOIMYECTBa UCXOAHOIO BEIIECTBA WU
MPONYKTa PEaKLUH IO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OIHOIO M3 MCXOJHBIX BEIECTB HJIN IIPOAYKTOB
PEaKIIHH).

A3oTrconepkalye OpraHuuecKue COeIMHEHNU .

AMMHOKHCIOTBL Kak aM(oOTepHble OpraHuuyeckue coeauHeHus. Du3ndecKkue M XUMUYECKHE CBOWCTBA
aMHHOKHCIIOT (Ha puMepe MuiuHa). buonornyeckoe 3HaueHne aMuHOKUCIIOT. IlenTust.

benku kak mHpuUpoAHBIE BBICOKOMOJEKYJSIpHbIE coeAuHeHMs. IlepBuuHasi, BTOpUYHAsT U TpETUYHAs
CTPYKTypa 0enkoB. XMMUUYECKUE CBOICTBA OEIKOB: THAPOJIN3, ICHATYPaLUsl, KAUECTBEHHbIE PEaKIH1 Ha OeIKH.

OKCIepUMEHTaIbHbIE METOAbl H3YYEHHs BEIIECTB M HUX INPEBpallCHU: HAONIOJEHHWE U OIMCaHHUE
JEMOHCTPALMOHHBIX OIIBITOB: J€HATypaLus OCJIKOB [P HArPEBAaHUH, LIBETHBIC PEAKLIUU OCIIKOB.

BbicokomoJieky/IsipHbIe COeIMHEeHU s

OcHOBHBIE NOHATHS XMMUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHM: MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
CTEIEHb IOJMMEPU3ALUH, CPenHSAs MOJIeKyJsipHas macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — NONMMEPHU3aLHs U TOMKOHACHCALIUS.

OKCHepUMEHTaIbHbIE METOIbl M3YYEHHMsS BEUIECTB M UX MPEBpAIleHUH: O3HAKOMIICHHE C 00paszLamMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIYKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MeXOpeaMETHBIX CBSA3E€H MPU M3YYEHHH opraHudeckod xumuu B 10 Kimacce ocyliecTBIseTCA
Yyepe3 HCIO0Ib30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATHH, TAK U MOHITUH, SBJISIFOLIMXCS] CUCTEMHBIMH VIS
OT/AENbHBIX IPEIMETOB ECTECTBEHHO-HAYYHOI'O IIMKJIA.

OOmue ecTecTBEHHO-HAay4YHbIC MOHATHS: SIBICHUE, HAay4HBIH (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAIM3,
CHHTE3, KJIacCU()MKAIHSI, HEPHOANYHOCTh, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJETUPOBAHNE.

dusuka: MaTepusi, SHEPIrys, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SJHEPIeTHUECKUI YPOBEHb, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKHE BETMYUHBI U SAMHULBI UX U3MEPEHUSL.

Buonorust: knerka, opraHusMm, Ouochepa, oOMEH BeELIECTB B OpraHu3Me, (OTOCHHTE3, OHOJIOTHYECKH
aKTUBHBIC BeliecTBa (OeNKH, yriaeBo b, JKUPBI, PEPMEHTHI).

I'eorpadusi: MuHEpanbl, TOpHBIE TOPOJIB, TTOJIE3HBIE HCKOMIAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorus: NUIIEeBble MPOAYKTHI, OCHOBBI PAllHOHAJIILHOTO MUTaHMsI, MOIOLIUE CPEJICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE NPENapaThl, MaTEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.



11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XHMHHU

XuMuUueckuil 3JeMeHT. AToM. Sapo atoma, W30TOIBL. DJIEKTPOHHAs 000J0YKa. DHEpreTndeckue ypoBHH,
MOAYPOBHH. ATOMHBIC OpOHTaINH, S-, P-, O- amemMeHTbl. OCOOCHHOCTH pacIpee/ieHUs JISKTPOHOB 110 OPOUTAIISIM B
aTOMax 3JIEMEHTOB TEPBHIX YETHIPEX MEPUO0B. DINEKTPOHHASI KOHOUTYpaLUsi aTOMOB.

[lepronnueckuit 3axkon u Ilepmonnueckas cucrema xummudeckux anemeHToB Jl. M. MennaeneeBa. Cas3b
NIEPUOIMYECKOro 3aKoHa U Ileproauueckoi cucTeMbl XMMUYECKHX 3i1eMeHTOB [[. 1. MenneneeBa ¢ coBpeMEHHOM
TEOpHel CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U MepHoAaM. 3HaueHHe MEePHOINIECKOr0 3aKOHA B Pa3BUTHUH HAYKH.

Ctpoenue BemniecTBa. XUMHUYECKas CBA3b. BUIbl XuMHUYeCcKol CBS3H (KOBaJIEHTHAs HEMOJSIpHAs U MOJSpHAas,
WOHHAas, Merajuindeckas). MexaHn3Mbl 00pa3oBaHMs KOBaJEHTHOH XWMHYECKOH CBs3M (OOMEHHBIH M JJOHOPHO-
akuenTopHbii). Bogopoanas cBs3p. BanentHocTh. OnekrpoorpunatensHocTh. CTeneHb OKucieHusd. ol
KaTHOHBI M aHUOHBI.

BermectBa MONEKyIspHOTO W HEMOJIEKYIISIPHOT'O CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa BelIecTBA. HITBI
KPUCTAJUTMYECKUX PEmIETOK. 3aBHCUMOCTh CBOMCTBA BEIIECTB OT THMA KPHUCTAITMUECKONW PEIIETKH.

[lonartre o aucnepcHBIX cucTeMax. VICTHHHBIE M KONJIOWMIHBIE PacTBOpHI. MaccoBast JOJNsI BEIIecTBa B
pacTBope.

Knaccudmukamms Heoprannyeckux coenuHeHni. HoMeHKkaTypa HEOpraHWYeCKUX BemllecTB. | eHeTmueckas
CBSI3b HEOPTAHWYECKHUX BEIIECTB, MPUHAIISKALIIX K PA3INIHBIM KJIaccaMm.

Xumundeckas peakuust. Kinaccudukanys XUMUYECKUX PEaKIMii B HEOPTraHMUECKOW UM OpraHUYeCKOW XMMHHU.
3aK0H COXpaHEHUS MacChl BEIECTB, 3aKOH COXPAaHEHH U NIPEBPAIICHUS YHEPTUH TIPU XUMUYECKUX PEaAKIIHIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT pa3IMdHBIX (akTopoB. OOpaTHMble peakIuh. XHUMHYIECKOE
paBHOBecue. DaKTOphl, BIUAIONIME HA COCTOAHUE XUMU4ecKkoro papHoecus. [Ipunnun Jle [llaTtense.

OnexTponuTrdeckas auccornuanys. CUabHbBIC U clla0bie 3JeKTpoauThl. Cpea BOTHBIX pacTBOPOB BEIIECTB:
KHCJIasl, HEUTpaJIbHasl, LIEJIOYHAs.

OKHCIUTENEHO-BOCCTAHOBUTENHHBIE PEAKIIHH.

OKCIIepIMEHTANbHBIE METONbl HM3y4YeHHS BEIIeCTB M WX IMpeBpalleHWid: JIEMOHCTparus TaOIuIl
«Ilepuonnueckas cuctema Xxumuueckux anneMeHToB . M. MeHneneeBay, U3ydyeHUE MOJENEH KPUCTAIUIMYECKUX
pemérok, HaOMIOJEHWE W ONUCAHHWE [IEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX ONBITOB (pa3lloXKeHHE MEepOKCHIA
BOAOPOZa B MPUCYTCTBUU KaTalM3aTOPa, ONPEAEIECHUE CPEAbl PACTBOPOB BEILIECTB C MOMOLIBIO YHUBEPCAIBHOIO
WHIAKATOpPAa, PEAKIIN HOHHOTO 00MEHa), MTPOBENCHNE IPAKTHIECKON paboThl «BiIusHIEe pasTuIHbBIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnsie 3amaun.

Pacuérel mo ypaBHEHUSM XUMHUYECKHX PEAKUUN, B TOM YHCIE TEPMOXUMHUYECKHE PACUYEThI, pacy€rbl C
HCIIOJIb30BAHUEM TOHSATHSI «MACcCOBasi A0S BEIIECTBAY.

Heopranuyeckasi xumust

Hemerannel. Ilonoxenue HemeramioB B Ilepuommyeckoil cucreme Xumuueckux anemeHtoB /[l WM.
MenneneeBa 1 0OCOOEHHOCTH CTPOEHUSI aTOMOB. DU3NYECKHe CBOMCTBA HEMETAIIOB. AJUIOTPOITUS HEMETAIUIOB (Ha
puMepe KUCIopo/a, cepbl, pocdopa u yriepona).

XWUMUYECKHE CBOMCTBA BaYXKHEUIITUX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, (hocdopa, yriuepona u KpeMHU)
Y UX COCIMHEHNH (OKCHAO0B, KHCIOPOICOAEPKAIIMX KHACIOT, BOJIOPOIHBIX COSMHEHUN ).

[IpuMeHeHuE BaxKHENIINX HEMETAIIIOB U UX COSOUHEHUH.

Merannel. Ilonoxenue meramnos B Ilepuonudeckoil cucreme xumudeckux snemenTos J. . Menneneesa.
OCOOEHHOCTH CTPOEHHS JIIEKTPOHHBIX 00O0JIOYEeK aToMoB MerauioB. OOmue (Qu3nMvecKkue CBOMCTBA METaJLIOB.
CniaBbl METAIJIOB. DNEKTPOXUMHYECKUN psAZl HAIPSKEHUA METaILIOB.

XuUMHUYECKHE CBONCTBA BAKHEUIITUX METAIUIOB (HATPUH, KU, KaJbIMI, MarHUH, alFOMUHIH, [IUHK, XPOM,
KeJe30, MeJIb) M UX COCAMHEHHM.

O6mmue criocoOwl moay4eHus: MeTayuioB. [IpuMeHeHne MeTamioB B OBITY M TEXHHKE.



OKclleprMeHTaNbHBIE METObl U3YUEHHs BEUIECTB U UX MPEBpPALICHUN: N3ydyeHHE KOJUIEKUHUN «MeTasl u
CIJIaBbD», O00pas3loOB HEMETAJIOB, pEHICHHE JKCIEPUMEHTaJIbHBIX 3ajgad, HaONIoJIcHHe U  ONHCaHHe
JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OMBITOB (B3aWMOACHCTBHE TMAPOKCUAA AIFOMUHHS C PACTBOPAMH KHCIOT U
iesoueii, KauecTBEHHbIE PEAKIIUU Ha KATHOHBI METaJIJIOB).

Pacuérnble 3amayu.

Pacuérpl Maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM O0BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacu€rhl Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTOB
pEeaKLMK, €CIIM OJHO U3 BEILECTB UMEET IIPUMECH.

XuMHS U KU3Hb

Ponp xumum B o0ecreueHHHM 3KOJIIOTMYECKON, DHEPreTHYecKOW W MHUIIEBOH 0E30MacHOCTH, Pa3BUTHUU
MeauuuHbL [IoHATHE 0 HAyYHBIX METOAAX ITO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUI.

[pencrarnenust 00 OOMIMX HAYYHBIX IPUHIUITAX TPOMBIIIIEHHOTO MOTyYeHNsT BXKHEHIINX BEIECTB.

YenmoBek B MUPE BEILIECTB M MAaTEPUANIOB: BAXKHEWIIWE CTPOUTENbHBIE MATEPHAIIbI, KOHCTPYKLHUOHHBIE
MaTepuanbl, KpPackd, CTEKJIO, KEpaMMKa, MaTepuajbl JUIsl JJIEKTPOHUKHM, HAHOMATEpHUAJIbl, OPraHUYECKUE H
MUHEpaIbHBIC YA00pEHUSI.

XuMUsl B 3I0pOBbE YEIOBEKa: TMPaBUIia UCIIOIb30BaHU JIEKAPCTBEHHBIX TPEapaToB, MpaBuia 0e30MacHOro
WCIIOJIb30BaHMS MPENapaToB OBITOBOM XMMHUU B MIOBCETHEBHON KU3HHU.

MexnpenaMeTHbIE CBSI3H.

Peanmzanust MeXnpenMeTHBIX CBsI3€l NpU HM3y4eHHH OOIIed W HeopraHudeckod xumuu B 11 kimacce
OCYIIIECTBIISIETCS Yepe3 MCIIOIB30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK M MOHSATHH, SBIISIONINXCS
CUCTEMHBIMU JIJIS1 OTJEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmye ecTecTBEHHO-HAyYHbBIC TOHATUS: HAYYHbIM (DakT, THIoresa, 3aKOH, TEOpHWs, aHalM3, CHHTES,
KJ1accu(pUKaIus, MepPUOINIHOCTD, HAOMOIeHNEe, YIKCIIEPUMEHT, MOJIEIMPOBAHNE, H3MEPEHNUE, SIBICHUE.

@dusuka: MaTepus, JHEPrUs, Macca, aToM, DIEKTPOH, NPOTOH, HEHTPOH, MOH, U30TON, PagHOaKTUBHOCTD,
MOJIEKYJIa, SHEpPreTUYeCKUil YpOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEINecTBa, (H3MUYECKHE
BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: ximerka, opraHm3M, 3KocuCTeMa, Onocdepa, MaKpo- M MHUKPOIIEMEHTHI, BHTAMHUHBL, OOMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepanbl, TOpHBIE IOPOIb, TI0JIE3HBIE HCKONAEMblE, TOIUIMBO, PECYPCHI.

TexHOMOrusA: XMMHYECKAs] MPOMBIIIICHHOCTh, METAIUIYprus, MPOU3BOIACTBO CTPOHUTEIBHBIX MaTEpHAJIOB,
CEIIbCKOXO35HCTBEHHOE IPOM3BOJACTBO, IHILEBAsl IPOMBIIUICHHOCTh, (hapMaleBTUYECKasi IMPOMBIIIIICHHOCTb,
MIPOU3BOACTBO KOCMETHUYECKUX IPENapaToB, IPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTEpUANOB, 3JIEKTPOHHAs
MPOMBIIIUIEHHOCT, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOT'PAMMBI I10 XUMUN HA HFA30BOM YPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHU A

JJMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnmuBaer TpeOOBAaHHUS K pe3ysibTaTaM OCBOCHHS OOYYaIOLIMMUCS MPOrpamMM CpPETHETO
obmero oOpazoBaHusi (JINYHOCTHBIM, MeTalpeIMETHBIM H TpeaMeTHbIM). HaydHo-Meromndeckoil OCHOBOW st
Pa3paboTKH TIIAHUPYEMBIX PE3YJIBTATOB OCBOCHUS MPOrpaMM CpeIHEro O0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-
JNEATEIbHOCTHBIN ITOAXO0/I.

B coorBercTBHH C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOAO0M B CTPYKTYPEC JIMYHOCTHBIX PE3YJILTATOB OCBOCHUA
npeaMeTa « XUMUs» Ha YPOBHE cpelHero o0Iero oopa3oBaHus BBICIICHBI CIEIYIOIIIE COCTABISIONINE:

OCO3HaHWE O0YYAIOIIUMHUCS POCCUHCKON TPa’KAaHCKOW HMISHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSATENBHOCTH U CaMOOIIPENIETICHHUIO;

HaJIM4neE MOTUBAIIUU K o6yqu1/Ho;

[IeJICHATIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOSXKICHHWH JMYHOCTH HAa OCHOBE KJIFOUYEBBIX IICHHOCTEH W
HUCTOPUYECKUX TPaIuIIui 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaAHOBKaMH, IPUCYIIUMHA HGJ’[OCTHOﬁ CHUCTEME XUMHNYECCKOI'O 06pa3OBaHI/I$I;

HaJINM4Yu€ IMPaBOCO3ZHAHUSA 3KOJIOTHUECKON KYJIbTYpPbI U CIOCOOHOCTH CTaBHUTH e U CTPOUTH XKU3HCHHBIC
IIJIaHBI.

JIn4HOCTHBIE pe3yibTaTBl OCBOCHHS TMpenMeTra «XHUMHs» TOCTUTAIOTCS B CAWHCTBE YYEOHOU |
BOCHHUTATEIbHON ACATCIIBHOCTH B COOTBETCTBUMU C TYMAaHHUCTUYECKHUMH, COLHUOKYJIBbTYPHBIMHU, ITYXOBHO-
HPaBCTBCHHBIMU HECHHOCTAMH W HACAIaMU pOCCHﬁCKOFO TpaXJ1aHCKOro OGIIICCTBa, IIPUHATBIMHU B O6HI€CTB€
HOPMaMHU M IpaBWJIaMH IIOBEJEHMS, CIIOCOOCTBYIOIIMMH IIPOIIECCAM CAMOINO3HAHMSA, CaMOpPa3BUTUS U
HPaBCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YUaIOIIUXCS.

JIMYHOCTHBIE pe3yJabTaThl OCBOGHUS IpeaMeTa «XUMHUS» OTpa)xaroT CcGHOPMUPOBAHHOCTh OIBITA
MO3HABATENIBHOW M TIPAKTUYECKOM MAESITENbHOCTH OOYyJalomUXCs M0 pealn3alid IPUHATBIX B OONIECTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpask1aHCKOr0 BOCIIUTAHUS

OCO3HaHUS OOYYalOIIMMHCS CBOUX KOHCTUTYLMOHHBIX IIpaB M OOS3aHHOCTEH, YBaXKCHHSI K 3aKOHY H
[IPaBOIOPSIAKY;

MIPEACTABJICHHUS O COLMAIBHBIX HOpMaX M MIPAaBUJIaxX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW [IEATEIBHOCTH IPU CO3AAHMU Y4YEOHBIX IIPOEKTOB, DPEIICHUH
y4eOHBIX M [T03HABATEIbHBIX 337124, BBITOJHEHNH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apryMEHTbl APYTUX NPHU aHaJIu3e
Pa3IUYHbIX BUIOB y4eOHOH IESITENbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA

LIEHHOCTHOT'O OTHOIIEHHSI K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTCUYECTBEHHON XUMUM;

YBa)KEHMS K NPOLIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHYECKOrO NMPUMEHEHHS XUMHH, OCO3HAHUS
TOTO, YTO JOCTHKCHUS HAayKH €CThb Pe3yJbTaT UINTEIbHBIX HaONIONEHUH, KPOHNOTJIMBBIX SKCHEPHUMEHTAJIbHBIX
MIOMCKOB, IOCTOSTHHOT'O TPYZa YYEHBIX U IPAKTHKOB;

HWHTEpeca U MO3HABATEIbHBIX MOTUBOB B ITOJYYEHUH U MOCIEAYIOIIEM aHadn3e HHQOpMAaLUu O HepeaoBbIX
JOCTHXKEHUSAX COBPEMEHHOH OT€UECTBEHHON XHMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLICHHWBATh CUTYallMH, CBS3aHHBIC C XMMHUYECKUMH SBJICHUSMH, U HNPUHUMATh OCO3HAHHBIE
peLIeHHs, OPUEHTUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJCHHWE M IOCTYNKM CBOMX TOBapULIEH C TO3ULHUHA HPAaBCTBEHHBIX H
[IPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ITHX MOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHMS ILIEHHOCTEH 3A0pOBOro M 0e30macHOro oOpasa >KWM3HH, HEOOXOAWMOCTH OTBETCTBEHHOTO
OTHOUIECHUS K COOCTBEHHOMY (DU3HYECKOMY U NICUXHUYECKOMY 3A0POBbBIO;



co0JIoAeH!S IPpaBUII 0€30MAaCHOr0 OOpallleHHsl C BEIeCTBaMHU B OBITY, MOBCEAHEBHOM KHU3HU U B TPYJOBOU
NeSITeIbHOCTH;

MOHWMAaHHUS LIEHHOCTH TPAaBWJ WHAWBUAYAIBLHOTO U KOJUIEKTHBHOTO OE30MAacCHOrO MOBENCHHS B CUTYAIHUSIX,
YIrpOXKAaIOMIKX 30POBBIO U )KU3HHU JIOAEH;

OCO3HAHUSl TIOCNICIACTBHI WM HENPUATUS BPEIHBIX NPUBBIYEK (YMOTPEOJICHHs aJIKOTOJisi, HAPKOTUKOB,
KypeHus);

5) TpynoBoro BocniuTanus:

KOMMYHHKATHUBHOH KOMIIETEHTHOCTH B  Y4eOHO-HCCIICIOBATENbCKOW NIESATENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAX AESITEIbHOCTH;

YCTaHOBKHU Ha aKTMBHOC YUaCTHC B PCIICHUU IMPAKTHYCCKUX 3ada4 CO]_[I/IaJIBHOI\/'I HaIlpaBJICHHOCTU (B paMKax
CBOCTO KJIacca, IIKOJbI);

WHTepeca K MPaKTHUECKOMY W3yUeHHIO MPpodecCHid pa3InuyHOro pojia, B TOM YUCIe Ha OCHOBE PUMEHEHUS
NMpEeAMETHBIX 3HAHUM 10 XUMHH,

YBAXKEHHUS K TPYLY, JIOJAM TPYAa U Pe3yJbTaTaM TPYJI0BOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIMBHIYyaJIbHOH TPAaeKTOPWUHU 00pa3zoBaHusi, Oyaylied mpodeccuu
pcaimn3anunuu CO6CTB€HHLIX JKHU3HCHHBIX IIJIAHOB C y‘{eTOM JIMYHOCTHBIX HWHTEPECOB, CHOCO6HOCT€I71 K XWUMHH,
WHTEPECOB U MOTpeOHOCTEl 00IIeCTBa;

6) 3K0I0rMYeCKOro BOCTIUTAHUSA:

9KOJIOTUYECKH [IEIeCO00Pa3HOTr0 OTHOILIEHHS K MMPUPOJIE, KaK MCTOYHHKY CYIIIECTBOBAHUS JKU3HU Ha 3eMIIE;

MOHUMAaHUs TJI00AJILHOTO XapakTepa 3KOJIOTHYCCKUX HpO6.]'IeM, BJIMAHUA OKOHOMHUYCCKUX ITPOLECCOB Ha
COCTOSIHME TTPUPOJIHON U COLUATIBHOW CpEIbl;

OCO3HAaHUA HGOGXO}II/IMOCTI/I HCIIOJIB30BaHUA ZIOCTI/I)KCHI/Iﬁ XUMUHN IJIA PCIICHUSA BOIIPOCOB pPAIMOHAJIIBHOI'O
MIPUPOIOTIONIE30BAHNS;

AKTUBHOI'O HENpUATUSA JIEHCTBUM, MNPUHOCAIIUX BpEJ OKPYXKAIOIIEH NPUPOJHON cpene, yMEHUs
MIPOrHO3WPOBATH HEOIATOMPHUATHBIE HKOJIOTHYECKHE TIOCTENCTBUS MPEAIPUHUMAEMBIX IEHCTBUNA U MPENOTBPAIaTh
WX;

HaJW4Yusl PA3BUTOTO DJKOJIOTMYECKOTO MBIIUICHHUS, OJKOJIOTHYECKOW KYIbTYpBlL, ONbBITA JAESTETbHOCTH
JKOJIOTUYECKON HaIPaBIIEHHOCTH, YMEHHS PYKOBOACTBOBATHCS WMH B IO3HABATEeIbHOH, KOMMYHHUKATHBHOW W
COIMATIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOATH MIEOIOTHH XeMohoonw;

7) LeHHOCTH HAYYHOI'0 IO3HAHMSL:

chOpMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAyKH U
00IIIECTBEHHON MPAKTHKH;

MTOHUMAaHUS CIENU(PDUKA XUMHUH KaK HAyKH, OCO3HAHUS €€ polu B (DOPMHUPOBAHNH PAIMOHATIHFHOTO HAYYHOTO
MBIIUIEHUS, CO3JaHIH IIEIIOCTHOTO IIPEACTaBICHIS 00 OKPY)KarOIIeM MHpE KaK O eMHCTBE IPUPOIBI U YEIOBEKa, B
MTO3HAHWUH TTPUPOTHBIX 3aKOHOMEPHOCTEH M PEeIIeHIH MPOOIeM COXpaHEHHs IIPUPOAHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0OCO0OI 3HAYMMOCTH XMMHH JJIsi COBPEMEHHON NWBHJIM3AIVH: B €€ T'YMaHUCTHYECKOU
HaIlpaBIEHHOCTH W Ba)KHOH POJNIM B CO3JAHWUU HOBOW 0a3bl MaTepUaIbHON KyJIbTYpPHI, PEIICHWH TIO0ATHHBIX
MpoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CBHIPHEBOM, DHEPTETUYECKOH, MHUINEBOW M IKOJIOTHYECKON
0e3011acCHOCTH, B PAa3BUTUU MEIUIIMHBL, 00ECIIEUEHNN YCIIOBHI YCIIEIIHOTO TPyAa M JKOIOTHYECKA KOM(OPTHOI
YKU3HU KaXKJIOTO WieHa OOIIecTBa;

€CTECTBEHHO-HAyYHOH TpPaMOTHOCTH: TIOHMMAaHHS CYIIHOCTH METOMOB TIO3HAHWS, WCIIONB3YEMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH WCIIONb30BaTh TMOMyJYaeMble 3HAHUS Ui aHAIW3a W OOBSCHEHUS SBIICHUI
OKPYIKAaIOIIEro MUpa ¥ MPOUCXOSIINX B HEM M3MEHEHHH, YMEHHs IeJaTh 000CHOBaHHBIC 3aKIIFOUSHHSI HA OCHOB €
HayYHBIX (PAaKTOB U MMEIOIUXCS JAHHBIX C IENBI0 TTOTYYeHHS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCITONB30BaTh XUMHUYECKHE 3HAHWS Ul PEHISHHs MPOOJIEeM B PeallbHBIX
KU3HEHHBIX CUTYaINAX;

WHTEpeca K TTO3HAHUIO U HCCIIE0BATEIhCKON JeITeThHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEepPHIBHOMY OOpa30BaHHID W C€aMOOOPa30BaHHUIO, K AKTUBHOMY
MTOJTyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMU TOTPEOHOCTSIMU;

HWHTEpeca K OCOOEHHOCTSIM TPy/la B pa3IMYHbIX cepax npodecCnoHaNbHON A TEIbHOCTH.

METANPEIMETHBIE PE3YJbBTATBI



MeranpeaMeTHbIe pe3yibTaThl OCBOGHHUS ydeOHOro mpeaMera «XWMHsS» Ha YPOBHE CpPEAHEro oOILIero
00pa30BaHUs BKIIIOYAIOT:

3HaYMMBbIe 17151 (POPMHPOBAHUS MHPOBO33PEHHSI OOYYArOIIMXCS MEXIUCIMIIMHAPHBIE (MEXKIpEIMETHBIE)
o0ILeHayYHBIC MOHATHS, OTPAKAIOLINE LEIOCTHOCTh HAYYHOW KapTHHBI MUpa M CIEUU(PHUKY METOAOB MO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO, HEPTHs, SBJICHHUE, MPOLECC, CHCTeMa, HaYyYHBIN
(dakT, TPUHIWI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHWs, WCCICAOBaHUe, HAOMIOACHHE, HW3MEpPEHHE,
SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCalbHble  y4eOHbIe  JeHCTBUS  (MTO3HABaTelbHBIE, KOMMYHWUKATHBHBIC,  PEryJSTHBHEIE),
obecrednBatonre GopMUpoBaHUEe QYHKIIHOHATBHON TPaMOTHOCTH M COLIMANBHON KOMITETEHIIMH 00Y4atOIINXCsL;

CIOCOOHOCTH 00YYAIOIIUXCS UCTIONIB30BATh OCBOCHHBIC MEKIUCIUTUITMHAPHBIC, MUPOBO33PEHUYECKUE 3HAH US
W YHUBEpCallbHbIe yueOHbIe NCHCTBUS B MIO3HABATEILHON M COLMALHOMN MPAKTHKE.

MeranpeMeTHbIE pPe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCANIBHBIMH YYEOHBIMH I103HABATEIbHBIMH,
KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICP'ICTBHSIMH.

OBnafeHne yHUBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH IeHCTBUSIMM:

1) 6a3oBbIe JJOrHYecKHe AelCTBHS:

CaMOCTOSATEIEHO (POPMYIIMPOBAThH U aKTYaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

OTIpENeNATh LIEeNH IeSTENbHOCTH, 3a/1aBasi HapaMeTphl U KPUTEPUHU UX JOCTHKEHUS, COOTHOCUTD PE3YyJIbTAThHI
JCATCIIbHOCTH C ITOCTAaBJICHHBIMHU L CIIAMU,

HCII0JIB30BAaTh IIPU OCBOCHUU 3HAHUN HpI/IéMBI JIOTUYECKOI'O MBIIIIJICHUS — BBIACIATE XapPaKTCPHBIC ITIPU3HAKU
MOHATHHA | YCTaHaBJIMBaTh HUX B3aMMOCBA3b, HCIOJIbB30BATH COOTBETCTBYIOIIUE IIOHATUA JIA 00BACHEHUS
OTIIENBHBIX (DaKTOB U SIBIICHUM;

BBIGI/IpaTB OCHOBAHUSA U KPUTCPUHA JIA KJ'IaCCI/I(bI/IKaHI/H/I BCIIIECCTB U XUMHNYCCKHUX peaKHI/Iﬁ;

YCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBA3HU MCKAY N3y4Ya€MbIMU SABJICHUAMMU,

CTpOUTH JIOTWUYECKHE pacCyXKIeHHus (MHIyKTHBHBIC, JENYKTHUBHBIC, 110 aAHAJOTHWH), BBISABIATH
3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYITUPOBATH BHIBOJIBI U 3AKITIOUCHUS;

MPUMEHATh B TPOIECCe TIO3HAHWA, HWCIONb3yeMble B XHMHH CHMBOJIHWYECKHE (3HAKOBBIE) MOJIEINH,
peoOpa3oBbIBATH MOJIEIBHBIE MPEJICTABICHUS — XUMHUYECKHN 3HAK (CHMBOJI) dJIeMEHTa, XUMUdeckas (opmyia,
ypaBHEHHE XMMHYECKOH peaKIny — MPH PelIeHNH y4eOHbIX MO3HABATENbHBIX U MPAKTHYECKHUX 3afad, MPUMEHATh
Ha3BaHHBIE MOJICNBbHBIE TPEACTABICHUSA [UIA BBISBICHUS XapaKTEPHBIX MPU3HAKOB HW3YYaeMBIX BEIIECTB W
XUMHUYECKUX PEeaKIIui.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUM:

BIIAJIETH OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIECTB M XUMHUECKIX PEaKIIHii;

(dhopMynHpoBaTh TEMW W 33Ja4d  HCCIENOBAHUS, WCIIONB30BAaTh IIOCTABIEHHBIE M CaMOCTOSTEIBHO
chopMyIHpoBaHHBIE BOIPOCH B KaUeCTBE WHCTPYMEHTA TO3HAHUS M OCHOBBI i1 (POPMHUPOBAHUSA THUIOTE3HI 11O
MIPOBEPKE MPABUILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIAZICTh HABBIKAMH CaMOCTOATEIBHOTO IUTAHMPOBAHUS M TPOBEACHUA YYEHHYECKHX OJKCIIEPHMEHTOB,
COBEpPIIIEHCTBOBATh YMEHHS HaOIIOAATh 32 XOIOM IIPOIIECCa, CaMOCTOSATENBHO MPOTHO3HPOBAThH €r0 Pe3yNbTar,
(hopMyrpoBaTh 000OIIEHUS W BHIBOABI OTHOCHUTENHHO JOCTOBEPHOCTH PE3YIbTATOB HCCIENOBAHUS, COCTABIIATH
000CHOBaHHBIN OTYET O TIPOAETAHHON paboTe;

MIPUOOPETATh OMBIT YYSHHUECKOW HCCIEOBATENBCKON U TPOSKTHOM JEATENhHOCTH, MPOSBIISATH CIOCOOHOCTh
U TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUSI.

3) pa6ora ¢ unopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(POPMANHUU (HAyYHO-TIOMYISIPHAS JINTEPATypa XUMHIECKOTO
CoJlepaHus, CIpaBOYHBIE MOcoOms, pecypchl MHTepHeTa), aHaIM3UpOBaTh MHPOPMAIHMIO PA3IUYHBIX BHJIOB H
(hopM TpencTaBIeHMs], KPUTHYECKU OIEHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTS;

(hopMyTHpOBaTH 3ampockl M TPUMEHSTHh pa3jvdHble METOABl TpU TOHCKe W oTOope wuH(popManuwu,
HEOOXOAMMOH1 JIJIs BBITOMTHEHNS YIeOHBIX 3a/1a4 ONPENeNEHHOr0 TUTIA;

npuoOpeTaTh ONBIT MCHONB30BAaHUS HH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHH M  pa3iMYHbIX
ITOMCKOBBIX CHCTEM;

CaMOCTOSATEIIBHO BbIOMpaTh ONTUMAaNbHYIO (opMy npenctaBieHus HHpopmanuu (cxembl, rpaduky,
JMarpaMMBbl, TaOJIHILIbL, PUCYHKU U JPYTHE);



WCIIONb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEJCTBA MPH pabOTe ¢ XUMUYECKONH MH(pOpMAIIHEil: MPUMECHSTh
MEKIpeaMeTHbIC (PU3NIecKre U MaTeMaTHIECKUE) 3HAKH U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIJIATYPY;

KCIONb30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISTHOCTH.

OByafieHNe YHUBEPCAIbLHBIMH KOMMYHHUKATHBHBIMH JIEHCTBUSIMH

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI B XOJI€ TUAJIOTa W/WUIIN JUCKYCCHH, BHICKA3hIBATh UJICH,
(hopMyITHPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHUS MTPEUIOKCHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAI[UCH pPEe3yJbTAaTOB IMO3HABATEIBHON JEATEIBHOCTH, MONYYCHHBIX CaMOCTOSATEIBHO
WM COBMECTHO CO CBEPCTHUKAMM IPH BBHIMOJIHCHUU XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYCCKOW paldOoTHI IO
HCCIICIOBAHUIO CBOWMCTB M3y4aeMbIX BEIECTB, pealn3aldyd Yy4eOHOro MpOeKTa W (OPMYJIMPOBATH BBIBOJIBI IO
pe3yabTaTaM MPOBENEHHBIX HCCICAOBAHMN IMYyTEM COTJIAaCOBaHMs TO3MIUH B XOA€ OOCYXKIeHHS U oOMeHa
MHEHUSMH.

OrByaieHHe YHUBEPCAJBLHBIMH PETYJISITHBHBIMH IEHCTBUSIMM:

CaMOCTOSTEIFHO TUIAHUPOBATh M OCYIIECTBIISITH CBOKO MO3HABATEIBHYIO JIEITEIbHOCTD, OMpeeNss e€ 1enu
Y 3aJ]a4d, KOHTPOJMPOBATh U MO0 MEPe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEJlaraeMblii aJrOpUTM JCHCTBUHN TPU
BBITIOJIHGHUU YYEOHBIX M HMCCIIEIOBATEIBCKUX 3ajad, BeIOMpaTh Hanbojee 3((hEKTUBHBIA CIOCO0 MX PEIICHUs C
y4ETOM TIOJyYSHHsI HOBBIX 3HAHUU O BEIIECTBAX M XUMHUECKUX PEAKIIUIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEeITETHHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOIIEHKH.

HPEJAMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenmeTHbIe pe3yibTaThl 0OCBOSHHS Kypca « OpraHnuecKkasi XUMHUs) OTPasKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMUICCKONH COCTABIISIFOINICH €CTECTBCHHO-HAYYHON KapTHHBI MHUDA,
pOMM XWMHUU B TIO3HAHWHW SBJICHWH NPUPOABI, B (OPMHPOBAHWM MBIIUIEHUS W KYJIbTYPhl JMYHOCTH, €&
(hYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXONMMOW ISl pelIeHHs] MPaKTHYeCKHX 3a7ad W JKOIOTHYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 3[TOPOBBIO M IIPUPOTHON CPEIIE;

BIIAZICHNE CUCTEMON XUMHUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOMOIATAIONINE TOHATHUS (XM HUYECKHHA
3JIEMEHT, aTOM, BJIEKTPOHHAs 000JI0YKa aToMa, MOJIEKyJa, BaJEeHTHOCTh, 3JIEKTPOOTPUIIATENFHOCTh, XUMHYUECKAs
CBSI3b, CTPYKTypHas Qopmyna (pa3BEépHyTas M COKpamiéHHas), MOJb, MOJSpHAs Macca, MOJSPHBIA OO0BEM,
YTIEPONHBIA CKeNeT, (YHKINOHANBHAS TPYIa, paJuKall, ©30MEepHUs, U30MePhl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH,
YTTIEBOIOPONBI, KHCIOPOA M a30TCOAEpIKAIlMe COENWHEHWs, MOHOMEp, IIOIUMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNs); TEOPHUH W 3aKOHBI (TEOpHsl CTPOSHHWS OpraHUYecKuX BemecTB A. M.
BytnepoBa, 3akoH CcoOXpaHeHHWsS] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XHMHU;
MHPOBO33pEHYECKHE 3HAHWUS, JIKAIME B OCHOBE IIOHUMAHUS TPHYNHHOCTH M CHCTEMHOCTH XUMUYECKUX SBJIECHUH,
(hakTONMOTHYECKHE CBENEHUS O CBOWCTBAX, COCTaBe, IMONy4YeHMH M OE30MacHOM HCIIONB30BAHUN Ba)KHEHIINX
OpPTaHHYECKHX BEIIECTB B OBITY U MPAKTUIECKON ESTEIHHOCTH YeI0BEKa;

chOpMHUPOBAaHHOCTh YMEHHH BBISBIIATh XapaKTEpHBIC MPU3HAKU TOHSATHA, YCTAHABINBATH UX B3aHMOCBS3b,
WCIIONB30BaTh COOTBETCTBYIOIIME TMOHATHS NPH OIMHMCAHWU COCTaBa, CTPOCHUS W TPEBPAICHUH OPTaHWYECKUX
COCIMHECHUI;

chOpMHUPOBAaHHOCTh YMEHHH WCIOJIH30BATh XMMHUYECKYI0O CHMBOJHUKY JUIS COCTaBIICHHUS MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHO) (POPMYIT OpraHIMYECKHX BEIECTB M YPABHEHUN XUMHYECKUX PEaKInu,
W3TOTaBIIMBATh MOJIENIM  MOJIEKYJI OPTaHWYECKHX BEMECTB Ui WIUTFOCTPAllMd WX XHUMHYECKOrO H
MIPOCTPAHCTBEHHOT O CTPOCHUS;

chOpMHUPOBAaHHOCTh YMEHHUU YCTaHABJIMBATH NMPUHAJICKHOCTh M3YYEHHBIX OPTaHUYECKUX BEIIECTB IO HX
COCTaBy MW CTPOSHHIO K OIpENeNEHHOMY KIAacCy/TpyIie coenuHeHu (YrIIeBOMOpOIbI, KHCIOPOA |
a30TCO/IepIKalIie COCIMHEHNS, BEICOKOMOJICKYIISIPHBIE COSMHEHN), 1aBaTh UM Ha3BaHUS IO CHCTEMAaTUYECKON
HomeHknatype (IUPAC), a Takke NpUBOAWUTH TPUBHAIBHBIC HA3BaHUS OTMCIBHBIX OpPraHUYECKUX BEIIECTB
(3THIEH, TMPONWIIEH, alleTHIICH, ATUJICHIJIMKONb, TIHIEpUH, (eHon, (opMambAeru, aneraabierul, MypaBbUHAS
KHCIIOTa, YKCyCHAas KHWCJIOTa, OJIEMHOBas KHCIOTa, CTEAPUHOBAs KHUCIIOTa, TIIOK03a, (PYKTO3a, Kpaxmal,
LIEJUTIOJI03a, TJIMIIHH);



c(hOPMHUPOBAaHHOCTh YMEHHS ONPEACHATh BUABI XUMHYECKOW CBS3M B OPraHMYECKUX COCAMHCHUSIX
(omuHapHBIE U KpaTHBEIE);

c(hOPMHUPOBAaHHOCTh YMEHUSI MPUMCHSATH IOJIOKECHHUS TEOPUHM CTPOCHHUS OPTaHMYECKUX BemecTs A. M.
Bytneposa nys oObsicHeHHs 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUST; 3aKOH COXPaHEHHs MacChl
BEILIECTB;

cOPMUPOBAHHOCT, YMEHUH XapakTepH30BaTh COCTaB, CTPOCHHE, (PM3UYECKHE M XMMHUYECKHE CBOMCTBA
TUOIUYHBIX TPEACTaBUTENICH pa3iMyHBIX KJIacCOB OPraHMYECKUX BEHIeCTB (METaH, 3TaH, JTWUJICH, MPOIMIIEH,
aneruieH, Oyramuen-1,3, merwiOyraaueH-1,3, OCH30i, METaHOJ, 3TAHOJN, STHUJICHTJIMKONb, TJIMLEPHUH, (EHOI,
aleTanbJeru]l, MypaBbHHAsI M yKCyCHas KHCJOTHI, TIIIOKO3a, KpaxMal, LEJUII0NI03a, aMHHOYKCYCHAasl KHCIIOTa),
WJUIIOCTPUPOBATL TCHETUYCCKYIO CBA3b MCKAY HHUMU YpPaBHCHUAMU COOTBECTCTBYIOIIHMX XUMHYCCKUX pCaKHI/IP'I C
HCTIOJIb30BAHUEM CTPYKTYPHBIX OpMYT;

c(OPMHUPOBAHHOCTh YMEHHsSI XapaKTEepU30BaTh MCTOYHHKH YIIIEBOJIOPOJHOTO CHIPhsi (He(Th, MPUPOTHBIN
ras, yrojib), clioco0bl UX NepepaboTKu U MPaKTHYECKOe TPUMEHEHUE TPOIYKTOB IepepadoTKy;

c(hOPMHUPOBAaHHOCTh YMEHHH IMPOBOAUTH BBIYHUCICHUSA 10 XMMHYECKHUM YpaBHEHUsM (Macchl, 00BhéMa,
KOJIMYECTBAa MCXOOHOT'O BCIICCTBA WJIM IMMPOAYKTa PEAKIMU IO U3BECTHBIM Macce, O6’béMy, KOJIMYECTBY OJAHOI'O M3
WCXO/IHBIX BEIIECTB WJIH MPOAYKTOB PEAKIUN);

c(hOPMHUPOBAaHHOCTh YMEHMI BJIaJIETh CHUCTEMON 3HAHMM 00 OCHOBHBIX METOAAaX HAYYHOI'O IO3HAHUS,
HCIIOJIB3YEMBIX B XHUMHHU IIPpU HU3YUYCHUU BEHICCTB WU XHUMHUYCCKHUX SIBJICHUN (Ha6JHO,ZIeHI/Ie, HU3MCEPECHHE,
OKCIICPUMEHT, MO)ICJ'II/IpOBaHI/Ie), HCIIOJIb30BATh CHCTEMHBIC XHUMWYCCKHUEC 3HAHUA [JIA HNPUHATHA peIIIeHPII:I B
KOHKPETHBIX ) XU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMECHCHUEM

c(hOPMHUPOBAaHHOCTh YMEHHUH COOJIIOIATh MpaBHIIa IMOJb30BAHUS XMMHUYECKOH IMOCYIOH M j1abopaTOpHBIM
000pyI0BaHKMEM, a TAKXKE IpaBHUjia 00pAICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH 110 BBITOJHEHUIO
J1a00paTOPHBIX XUMHUIECKHUX OITHITOB;

cOpMHUPOBAaHHOCTh YMEHHU TUIAHUPOBATh W BBITOMHATh XHUMHYECKHH OSKCIIEpUMEHT (IpeBpalieHus
OpPTaHWYECKHUX BEIIECTB MPH HarpEeBaHUH, MMOJyUYEeHHE STHICHA U M3yYEHUE ero CBOICTB, KAUeCTBEHHBIE PEaKIUU
OpPTaHWYECKHX BEIIECTB, JEHATypalusi OETKOB MPH HAarpeBaHWH, IIBETHHIE PEAKIMU OEIKOB) B COOTBETCTBUHU C
TpaBUJIaMH  TEXHUKH O€30MaCHOCTH TIpH OOpaIlieHMH C BEIIeCTBAMH M JIA00pAaTOPHBEIM 00OPYIOBAaHHEM,
MPEACTABIATH PE3YJIBTAThl XUMHUYECKOTO DKCIIEPUMEHTa B (POpME 3aMTUCH YPABHEHHI COOTBETCTBYIONIMX PEAKIIHN
1 (hopMyTHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCT, YMEHHMI KPUTHYECKH aHAIU3HPOBATH XUMHUYECKYI0 WH(QOPMAIUIO, MOTy4aeMyIo W3
Pa3HBIX UCTOYHUKOB (CpelcTBa MaccoBoi nH(popmarui, IHTEpHET U IpyTHX);

chOopMHPOBAaHHOCTh YMEHHI COOIOAATh MPaBHIIA DKOJOTHYECKH IEIecO00pa3HOro MOBENeHUsI B OBITY U
TPYIAOBOH NEATENbHOCTH B IEIAX COXPaHEHHUS CBOETO 3I0POBBS M OKPY)KAIOIIEH MPHPOTHON Cpelbl, OCO3HABATH
OITACHOCTh BO3JCWUCTBUS HA JKUBBIE OPTAaHU3MBI ONPENENEHHBIX OPTraHWYEeCKUX BEIIECTB, MOHUMAasl CMBICI
mokazatens [1JIK, moscHATs Ha mprMepax CrocoObl YMEHBIIEHHS M MPEIOTBPAIeHNS UX BPEIHOTO BO3IEHCTBUS
Ha OpPTaHU3M YeJIOBEKa;

JUTS 00 YYAIOIIIXCS C OTPAaHUYEHHBIMA BO3MOXKHOCTSIMH 3/IOPOBbSI: YMEHHE IPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/aX TO3HAHMUS BEIIECTB U XUMUIECKUX SBICHUH;

JUIA CIIENBIX W CIHA0OBHMIMIAX OOYYAIOUIMXCS: YMEHHE WCIOIb30BaTh PENbe(hHO-TOUCUHYIO CHCTEMY
obo3rauenwit JI. bpaimst st 3anucu XUMUIeCKUX (OPMYIL.

11 KJIACC

HpCILMeTHBIe PE3YIbTATBI OCBOCHHUA KypCa «O6I]_Iaﬂ " HCOPraHUYCCKAA XUMUSD» OTPAKAIOT:

C(i)OpMHpOBaHHOCTL HpeHCTaBHeHHﬁI 0 XHMMHYECKO COCTaBJ’IHIOH.IefI GCTGCTBQHHO-Hay‘lHOﬁ KapTHUHBI MHpPa,
poanm XUMHHU B MO3HAHHUU SIBIICHUI npupoanl, B q)OpMI/IpOBaHI/IPI MBIIIUICHUSA W KYJIbTYPbl JIMYHOCTH, eé
q)YHKHHOHaHLHOfI I'paMOTHOCTH, H€06XOHHMOﬁ A PCHICHHUA  IMPAKTUYCCKUX 3a4a4d W 3KOJIOIrM4CCKU
000CHOBAHHOI'O OTHOIIIEHHUS K CBOCMY 310POBBIO U HpHpO,Z[HOfI cpeac;

BIaJCHUC CHCTEMOH XMMHUYCCKUX 3HaHHI>i, KOTOpasA BKIHOYACT: OCHOBOIIOJIATAIOMINEC ITOHATHUA (XI/IMI/I‘ICCKI/Iﬁ
3JIEMEHT, aToM, u30Tom, S-, -, d- QJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, HWOH, MOJICKYJId, MOJIb, MOJ'I?IpHI:IfI O6’BéM,
BaJICHTHOCTb, JJICKTPOOTPULATCIBHOCTb, CTCIICHb OKUCICHUA, XHUMHUUYCCKAsd CBA3b (KOBaJ’IeHTHaH, HOHHAas,
METAJININYECKasd, BOI[OpO,Z[HaH), KPpUCTAJUIMYICCKA peméTKa, THUIIBI XUMHUYCCKHUX pCaKHHﬁ, pacTBOp, 3JICKTPOJIMUTHIL,



HEIJIEKTPOIUTHI, DJIEKTPOJIUTHYECKAsT NHUCCOIUALNS, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM
peaKkIuy, XUMHYECKOEC pPAaBHOBECHE); TCOPHM W 3aKOHBI (TEOPUS  DJICKTPOJIMTHYECCKOH JUCCOIUAIUY,
nepuonuyeckuit 3akoH M. . MenzeneeBa, 3aK0OH COXpaHEHUsSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIllCHUS
SHEPIrUU TMPH XUMHUUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XUMHUH, MHUPOBO33PEHUYCCKUE
3HAHWUS, JICXKAIIUC B OCHOBE MTOHUMAaHUS MIPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (hDaKTOJOTHYECKUE
CBEICHUS O CBOKMCTBaX, COCTaBe, IOJYYCHUU M OE30MaCHOM HCIOIb30BAHUU BAKHEUIIMX HEOPTaHUYECKHUX
BEIIIECTB B OBITY M IPAKTHYECKOMN JCATEIBHOCTH YE/IOBEKA;

c(hOPMHUPOBAaHHOCTh YMEHHI BBISBJIATh XapaKTEPHBIC MPU3HAKU TOHSATHA, YCTAaHABIUBATH UX B3aUMOCBS3b,
HCIIO0NIB30BaTh COOTBETCTBYIOIIKE IMMOHSATHS MIPH ONMKUCAHUY HEOPTAHMYECKUX BEIECTB U UX MPEBPAIICHUN;

c(hOPMHUPOBAaHHOCTh YMEHUN HCIIOJIb30BATh XUMHYCCKYIO CUMBOJIUKY IS COCTABJICHUS (POPMYJT BEIIECTB U
ypaBHEHUH XMMHUYECKHX peakiuii, cucremarndeckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUs
OTJICNBHBIX HEOPTAHWYECKUX BEHIECTB (yrapHBIM Ta3, YIJIIEKUCHIBIA Ta3, aMMHUaK, TaliéHas H3BECTh, HETalIéHas
W3BECTh, MUTHEBAS COJA, IUPUT U APYTHUE);

c(hOPMHUPOBAaHHOCTh YMEHHUH ONpENEeNITh BAJCHTHOCTh W CTCIEHb OKHCICHHUS XMMHUYECKHX 3JICMEHTOB B
COCIMHEHUSAX PA3IMYHOrO COCTAaBa, BUJ XMMHYECKON CBsI3H (KOBAJCHTHAS, MOHHAS, METAJUITMYECKasi, BOJOPOTHAS)
B COCIUHEHUSAX, THUI KPUCTAJUIMYECKOM PEmETKH KOHKPETHOr'O0 BEIIECTBA (ATOMHAs, MOJEKYJSpHAas, MOHHas,
METaJUTMUECKas ), XapaKTep CPeIbl B BOMHBIX PACTBOPAX HEOPTAaHUIECKUX COCTMHCHUI;

c(hOpMHPOBAaHHOCTh YMEHUH yCTaHABIMBATH MPUHAICKHOCTh HEOPTAHUIECKUX BEIIECTB IO UX COCTaBY K
onpeeHHOMY KIlaccy/TpyIie coeMHeHni (MPOCThIe BEIIECTBA — METAILIBI U HEMETAaJUIbl, OKCHJIbI, OCHOBaHHUSI,
KHCIIOTHI, aM()OTEepHbIE THUAPOKCHIBI, COJIH);

c(hOpMHPOBAaHHOCTh yMEHHH pacKphIBaTh CMBICH Tepuogmdeckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATHU3UPYIOINIYI0, OOBSICHUTEIHHYIO U IPOTHOCTHYIECKYIO (DYHKITUH;

c(hOpMHPOBAaHHOCTh YMEHHUM XapaKTEPU30BATh JIECKTPOHHOE CTPOCHNE aTOMOB XMMHYECKHUX 3JIeMeHTOB 1—4
meproaoB Ileproanyeckoif cucTeMsl XUMUUecKux daeMmeHToB J[. M. MenpeneeBa, HCIONB3ys MOHATHSA «S-, P-, O-
JJIEKTPOHHBIE OpPOUTANINY, «IHEPTeTUYECKHUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX BJIEMEHTOB M HUX COCAMHEHUN NO mnepuojaMm M rpymmnaMm [lepuogudeckoil cHCTeMBbl XMMHYECKHUX
anemenToB /1. 1. Menneneena;

c(hOpMHPOBAaHHOCTh YMEHUN XapaKTEpHU30BaATh (OMMUCHIBATH) OOIHE XMMHUIECKHE CBOMCTBA HEOPTAHHICCKUX
BELIECTB PA3JIUYHBIX KJIAaCCOB, NOATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOW CBS3UM MEXKIY HEOPraHMYECKHUMH
BEILIECTBAMH C ITIOMOLIbIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

chOopMHPOBAaHHOCTH YMEHUS KJIacCH(PUIMPOBATE XUMUIECKHIE PEAKITUH TI0 PA3NNIHBIM PHU3HAKAM (YHCITY U
COCTaBy pearupyronmx BEMIeCTB, TEIIOBOMY 3((EKTy peakiuu, N3MEHEHUIO CTEIeHEeH OKHUCIEHHS 3JeMEHTOB,
00paTUMOCTH PeaKINH, YIACTHIO KaTaIn3aTopa);

chOpMHUPOBAaHHOCTh YMEHHI COCTaBIATh YPAaBHEHUS PEAKIU Pa3MYHBIX THUIIOB, MTOJHBIC M COKPAIIEHHBIC
YpaBHEHUS PeaKInii MOHHOTO 0OMEHa, YIUTHIBAs YCIOBHS, PH KOTOPBIX 3TH PEAKIIUU MAYT IO KOHIIA;

chOpMHUPOBAaHHOCTH YMEHUU NPOBOAWUTH PEAKIINH, MOATBEPKAAIONINE KAUYECTBEHHBIN COCTaB Pa3TUYHBIX
HEOPraHWYECKUX BEUIECTB, PACIIO3HABATH OINBITHBIM IYyTEM HOHBL, HPUCYTCTBYIOLIME B BOAHBIX PAacTBOpax
HEOPraHUYECKUX BEILECTB;

chOpMHUPOBAaHHOCTh YMEHHH pacKpBIBaTh CYITHOCTh OKHCIUTEIFHO-BOCCTAHOBUTENBHBIX — PEaKIIHHA
MTOCPEICTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca dTHX peakInii;

chOpMHUPOBAaHHOCTh YMEHHI OOBSICHITH 3aBHUCHMOCTH CKOPOCTH XHMHYECKOW DPEaKIHH OT Pa3INIHBIX
(hakTOpOB; XapakTep CMEIIEHUS XMMHUYECKOT0 PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHErO BO3JEHCTBUS (ITPHHIIUI
Jle laTenne);

chOpPMHUPOBAaHHOCTh ~YMEHHH  XapaKTepH30BaTh XHMHYECKHE TMPOILECCHl, JIeKAallue B  OCHOBE
MIPOMBIIIUIEHHOTO TTOYYEeHHUsI CEPHON KUCIIOTHI, aMMHUaKa, a Takxke cOPMHUPOBAHHOCTh MPEACTABICHHU 00 00X
HayYHBIX MPUHIAIIAX W SKOJIOTHYECKUX IMPOOIeMax XUMHUIECKOTO MPON3BOCTBA;

c(hOpMHUPOBAaHHOCTh YMEHHI TPOBOAWUTH BBIYUCICHUS C WCIIOIB30BAHUEM TIOHSTHS «MaccoBas OIS
BEIlleCTBa B PacTBOPE», OOBEMHBIX OTHOIIEHUN T'a30B MPU XUMUYECKUX PEAKIIUSAX, MACCHl BEIIECTBA WM 00bhEMa
ra3oB 10 U3BECTHOMY KOJUYECTBY BEIECTBA, Macce WIH 00BEMY ONHOTO M3 yYaCTBYIOIIMX B PEAKI[UU BEIIECTB,
TerioBoro 3¢ @dekra peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHHS MAaCChl BEIIECTB, NMPEBPAIICHUS U COXPAHEHUS
SHEpPruy;



cOpPMUPOBAHHOCT YMEHHH COONIONATh MpaBwiia MOJb30BAHUS XMMHYECKOH MOCYJIOH W J1a00paTOPHBIM
o0opymoBaHHEM, a TaKKe MpaBHUiIa OOpAILEHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSMH MO BBIIOTHEHHIO
1a60paTOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCT, YMEHHUI IUIAHUPOBATH W BBHINOMHATH XWMHUYECKHH OKCIIEPUMEHT (pasioKeHHue
MEPOKCHAAa BOAOPO/AA B MPHUCYTCTBUM KaTalW3aTopa, OMPEIENIEHUE Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJILHOTO HMHJIHMKATOpa, BIWSHHUE Pa3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW DEAKINH, PEaKIHh
HOHHOTO OOMEHa, KauecTBEHHBIC peaklUu Ha cyiab(ar-, KapOOHAT- U XJOPHUA-aHHOHBI, Ha KaTHOH aMMOHWUS,
pelIeHue SKCIEepUMEHTAIBHBIX 3a7ad 1Mo TemMaM «Meramie» u «HemeTrannbsl») B COOTBETCTBUHM C IPaBUIAMHU
TEXHUKH O€30MacHOCTH MpH OOpalleHWd C BEHIeCTBAaMH H JIA0OPATOPHBIM O0OpYIOBaHUEM, IMPEACTABIATH
pe3ybTaThl XUMHUYECKOTO OKCIEpUMEHTa B (GopMe 3alucHd YpaBHEHHH COOTBETCTBYIOHIMX pEaKUUH H
(hopMyITUPOBaTh BEIBOBI HA OCHOBE 3THX Pe3yJIbTaTOB;

c(OPMHUPOBAHHOCT, YMEHHI KPUTHYECKH aHATU3HUPOBATh XWMHUYECKYI0 WH(QOpMAIUIO, MOTy4aeMyl W3
Pa3HBIX UCTOYHUKOB (Cpe/ICTBa MAaCCOBOM KOMMYHMKaIMK, IHTepHET U ApYTHX);

c(OPMHUPOBAHHOCTh YMEHHH COOJIONATh MpaBHiIa SKOJOTMUYECKU IEeecOo00pa3HOro TMOBENEHHUS B OBITY H
TPYAOBOM NEATENbHOCTH B LENAX COXPAaHEHHUS CBOErO 370POBBS M OKpY)KArolled MPUPOTHON Cpelbl, OCO3HABATH
OIMaCHOCTh BO3/CHCTBUS Ha JKMBBIE OPraHU3MbI OMPEAETIEHHBIX BeEIIeCTB, MOHKMMas cMbica mokazartens 1K,
MOSICHATh Ha MpPHUMEpax CHOCOObl YMEHBIUIEHWS M TPENOTBPAIICHUS WX BPEAHOTO BO3JEHCTBUS Ha OpraHU3M
Ye0oBeKa;

JUIst 00Y4aIONIUXCS ¢ OTPaHMYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBbsI: YMEHUE IPUMEHSTh 3HAHWSI 00 OCHOBHBIX
JOCTYTTHBIX METO/IaX TTO3HAHMUS BEIIECTB M XUMUYECKUX SIBICHU;

JUISL CIETBIX W CHa0OBUAAIIMX OOYYarOIIMXCS: yMEHHE HCIIONb30BaTh pelbeHO-TOUCUHYI0 CHCTEMY
obo3uauenwuit JI. bpailnst mist 3anmMcu XuMHUYIeCKUX (OpPMYIL.



TEMATHUYECKOE IIVTAHUPOBAHMUME

10 KJIACC
KoanuecTBo 4acoB DJ1eKTPOHHbIE
HaumeHnoBaHue pa3nesioB U TeM (undposrbie)
Ne n/m KounTtpoabHble IIpakTHueckue
NporpamMmsl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKONH XMMHUHA
IIpenmer oprannveckoit xumuu. Teopust
11 CTPOEHUSI OPTaHMYECKHX COECTMHEHUN A. 3
M. Bytieposa
Hroro no pazaeny 3
Paznen 2. YrieBonopoabl
2.1 [IpenenbHbIE YTIEBOIOPOIBI — AJTKAHBI 2
59 HenpenenbHble yrieBogopoabl: alKeHBl, 6 1
' aJKaJMEHBbl, ATKHHBI
2.3 ApoMaTHYECKHE YTIIEBOIOPOIbI 2
54 IIpuponHble HICTOUHUKH YIJIEBOIOPOJOB U 3 1
' ux nepepaboTka
Uroro no pazueny 13
Pa3zgen 3. Kuciopoacoaep:kamue opraHnyeckue coeuHeHu st
3.1 Cruptel. Deron 3
3.9 Anpnerunsl. KapOoHOBBIE KHCITOTEHI. 7 1
' Croxusbie 3GupsI
3.3 VriaeBoasl 3 1
Wroro mo pazneny 13
Pazpnen 4. Azorcoepskamue opraHudeckue coeuHeHust
4.1 AmuHbl. AMUHOKUCHOTHL. benku 3




Hroro no paspeny

Paspnen S. BeicokoMoOJIeKy IsIpHbBIE COEIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34




11 KUIACC

KoanuecTBo 4acon JJIeKTPOHHbIE
HaumeHnoBaHue pa3naesioB U TeM (undposrbie)
Ne n/m Kontpoabnbie | IlpakTnuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuyeckue 0CHOBBI XMMHUHU
Ctpoenne aromoB. leprognueckuit 3aKoH
11 u [lepuoguueckast cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MenneneeBa
19 Ctpoenue BemniectBa. MHoroo0Opasue 4
' BEIECTB
13 XUMHUYECKHE PEaKIIHH 6 1 1
Hroro no pazaeny 13
Pa3znen 2. Heopranuyeckasi XumMust
2.1 Merannst 1
2.2 Hemeramnst 1 1
53 CBs13p HEOPTaHUIECKUX W OPTAHUYECKUX 5
' BEIIECTB
Uroro mo pazneny 17
Pa3nen 3. XumMus u )KU3Hb
3.1 XuMUs ¥ )KU3HD 4
Uroro mo pazneny 4
OBLIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3







MNOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nudposbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero 6 6 H3yYeHHs o0pa3oBaTe/ibHbIe
ThI ThI
pago pago pecypchbl
IIpeamer opraHUYeCKOW XUMHUH, €€
1 1
BO3HWKHOBEHHE, Pa3BUTHE U 3HAUEHUE 03.09.2024
9 Teopust CTpoeHUSI OPTaHUYECKUX COCTUHEHUN 1
A. M. BytnepoBa, e€ 0OCHOBHBIE TTOIOKEHUS 09.09.2024
[pencrarnenue o knaccupuKau
3 opraHuueckux BemniecTB. HomeHkinarypa 1
CHUCTEMaTHIeCKas) ¥ TPUBUAJLHBIC Ha3BaHUS 16.09.2024
P
OpraHMYECKHX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, 1
TOMOJIOTHYECKHUH PsijT 23.09.2024
5 MeraH u 3TaH — HpocTeiIre 1
MPEACTABUTEIM aJIKaHOB 30.09.2024
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
R 07.10.2024
OTHIICH W TIPONTUIICH — MPOCTEHINHE
7 1
MIPEACTABUTEIH AJIKEHOB 14.10.2024
[IpaxTudaeckas padora Ne 1. «ITomyaenue
8 . 1 1
STHIJICHA W NU3YYEHHUE €0 CBOWCTBY» 21.10.2024
Ankanuensl. byranuen-1,3
9 MetmnoytaaueH-1,3. [lomyaenue 1
’ 11.11.2024
CHUHTETUYECKOrO KayuyKa U Pe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
10 TOMOJIOTHYECKHIA Psijl. AIIETHIIEH — 1 18.11.2024
MPOCTEHIIHNI MPECTABUTENb AJTKHHOB o
11 Brruncnenns no ypaBHEHUIO XUMUYECKOM 1




peaknun

25.11.2024

ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh

12
apeHOB 02.12.2024
I'enernyeckas CBsI3b YTrIeBOAOPOIOB,
13
MpUHAUIeKAIINX K pa3IHYHBIM KlaccaM 09.12.2024
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:
14 MIPUPOAHBINA ra3 ¥ MOMYyTHBIC He(DTSHBIC Tra3bl,
pupoz IyT b 16.12.2024
He(Th U MPOAYKTHI €€ TepepaboTKu
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB:
15 MPUPOJIHBIN Ta3 U MOMYTHBIE HEDTSIHBIC Ia3kbl,
pupoz myT b 23.12.2024
He(Th U MPOAYKTHI €€ mepepadboTku
16 KonTponbsHas pabora 1o pasueny
«YTIeBOIOPOABI» 13.01.2025
[IpenenbHbIE OTHOATOMHBIE CTUPTHI: METAHOI
17
1 TaHoi. BomopoaHas cBs3b 20.01.2025
18 MHOroaToMHBIE CITUPTHI: dTHIICHTJINKOIb 1
[JIALEPUH 27.01.2025
deHoi: cTpoeHUE MOJIEKYIIbI, (PU3HUYECKUE U
19 N
XUMHYECKHE CBOMCTBA, IPUMECHEHHE 03.02.2025
20 Anpaerunsl: hopMaIbICTUI M alleTabICT /.
AT1ieToH 10.02.2025
OIHOOCHOBHBIC ITPENeTbHBIC KapOOHOBBIC
21
KHCIIOTBI: MypaBbHHASA U YKCyCHAS 17.02.2025
[IpaxTudaeckas padora Ne 2. «CBoiicTBa
22 .
pacTBOpa YKCyCHOM KHCIIOTBI» 24.02.2025
CreaprHOBas U OJICMHOBAsI KUCIIOTHI, KaK
23
MIPEJCTABUTENH BBICIINX KaPOOHOBBIX KUCIIOT 03.03.2025
Mpla Kak COJM BBICHIMX KapOOHOBBIX
24 .
KHCJIOT, UX MOIOIIIEE IENCTBHUE 10.03.2025
o5 CnoxxHbIe Y3QUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIJIOT. [ MAPONN3 CIOKHBIX 17.03.2025




3¢upoB

Kupsl: Tuaponus, npuMeHeHue,

2 1
6 OuoJIornyeckas poib KHPOB 07.04.2025
VYrneBonsl: cocTas, KiaccupUKaIs.
27 B i : 1
QKHEUIINE PEICTABUTEIN: TIII0K03a, 14.04.2025
¢dpykTo3a, caxaposa
08 Kpaxmai 1 1esmono3a Kak mpupoaHbie 1
TTOJTUMEPHI 21.04.2025
KonTponbsHas pabora 1o pasueny
2 K 1
9 «Kucnoponcozepxaniye opraHuuecKue 28.04.2025
COCITHEHUS
A : 1
30 MUHBI: METHJIAMUH U aHUJIMH 05.05.2025
AMUHOKHCIIOTHI KaK aM(pOTEpHbIC
1 1
3 OpPraHUYECKHE COSTUHEHMSI, UX 12.05.2025
ouonoruueckoe 3HaueHue. [lenTust
32 benku kak npupoaHbie 1
BBICOKOMOJICKYJISIPHBIE COCIUHEHHS 19.05.2025
33 OCHOBHBIE TTOHATHSI XUMHHU 1
BBICOKOMOJIEKYIISIPHBIX COCAMHCHHUN 26.05.2025
OcHOBHBIE METOIBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH. 1 97 05.2025
[TmacTMaccel, KayqyKu, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTueckue
padoThbI

Hara
M3y4eHH s

DJIeKTPOHHBbIE
uudposbIie
o0pa3oBaTejibHbIE

pecypchbl

XUMHYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTYypalusi aTOMOB

03.09.2024

ITepuonnueckuii 3axkoH u [lepuonnueckas
cUCTEeMa XMMHUYeCKuX djieMeHToB JI. U.
MeHnneneeBa, X CBA3b C COBPEMEHHOMU
TEOpUEN CTPOEHHUS aTOMOB

09.09.2024

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHWYCCKUX 3JICMCHTOB U UX COCJ];I/IHGHI/Iﬁ 110
TpynmmaM v nepuojam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CHCTEMBI
xuMudeckux saeMmenToB J[.J1. Menneneera B
Pa3BUTHHU HAYKH

16.09.2024

CrpoeHue BelecTBa. XUMHUECKas CBSI3b, €&
BH/IBI, MEXaHU3MBI 00pa30BaHUS KOBAJIIECHTHOM
cBs3u. BonmopoHas cBA3b

23.09.2024

BaneHTHOCTB. DIEKTPOOTPHUIIATEIEHOCTb.
Crenenp okucnenus. BemecTtsa
MOJIEKYIISIPHOTO M HEMOJIEKYIIIPHOT'O CTPOCHHUS

30.09.2024

[Tonsitue o nucnepcHbIX cucreMax. McTuHHbIE
Y KOIUIOMIHBIE pacTBOPBI. MaccoBasi Tomst
BEIIIeCTBa B PaCTBOpE

07.10.2024

Knaccugukauus u HoMeHKIaTypa
HEOpraHMYeCcKUX COCIMHEHHH. | eHeTnueckas
CBSI3b HEOPTAaHMUECKHX BEIECTB, PA3IHMYHbBIX
KJIaCCOB

14.10.2024

Knaccugukanus xuMiuueckux peakuni B




HeOpFaHHHGCKOﬁ " OpT: AHUYECCKOM XHUMHUH.
3akoH COXpaHCHUA MAaCChl BEIICCTB; 3aKOH
COXpaHCHUA U NPCBPALICHUS SHCPTHUHU ITPU
XUMHNYCCKUX pCAKIUAX

21.10.2024

Ckopoctsb peakiyn. OOpaTUMBIE PeaKIuH.
XUMHUYECKOE PABHOBECHE

11.11.2024

10

[paktuyeckas padora Ne 1. «Bnusaue
pa3IMYHBIX PaKTOPOB HA CKOPOCTh
XUMUYECKOU pEaKIIUI)

18.11.2024

11

DnekTponuTuieckas aucconuanus. [lonstue o
BogoponHoM moka3zarene (pH) pactBopa.
Peaxmuu monnoro oomena. I'uaponms
OPraHuYCCKNX U HCOPTaHNYCCKUX BEIICCTB

25.11.2024

12

OKHCITUTETBHO-BOCCTAHOBUTEILHEIE PEAKITHH.
[MousTre 00 2IEKTPONK3E PACIIIaBOB U
pacTBOpOB coJiel

02.12.2024

13

KontponbkHas pabora 1o paszaeny
«TeopeTruecKre OCHOBBI XUMHUI)

09.12.2024

14

Merannsbl, ux nonoxenue B [lepuonuueckoit
CHCTEME XUMHUYECKuX djieMeHToB JI. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mme pu3nIecKue CBOMCTBA
METaJIOB

16.12.2024

15

CriaBbl METAIJIOB. DNEKTPOXUMHYECKUN P
HaIpsDHKEHUH METaIIOB

23.12.2024

16

XUMHYECKHE CBOIMCTBA BaXKHEUIITNX METAJIIOB
(maTpwmii, Kauii, KaJbIuid, Mar{ui,
ATIOMUHUN) ¥ KX COCTMHEHMI

13.01.2025

17

XUMUYECKHEe CBOMCTBA XpOMa, MEITU U UX
COEIMHEHU I

20.01.2025

18

XUMHYECKHE CBOMCTBA [IMHKA, JKEIe3a U UX
COEeIUHEHUI

27.01.2025




19

[Ipaktuueckas padora Ne 2. "Pemenue
SKCTIIEPUMEHTAIIBHBIX 3374 M0 TeMe
«Meramib»"

03.02.2025

20

Hemeramnsl, ux nonoxenue B Ilepuonnueckoit
CUCTEME XUMHUIECKUX 1eMeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTU CTPOECHUS AaTOMOB

10.02.2025

21

dusnyeckre CBOWCTBAa HEMETAIIIOB.
AJIOTpOITHS HEMETAJUIOB (Ha TIpUMeEpe
KHCIIOpoa, cephl, pocdopa u yriaeposa)

17.02.2025

22

XHUMHUYECKHE CBOMCTBA IaJIOr€HOB, CEPBI U UX
COEIVHEHU N

24.02.2025

23

Xumuueckre cBoiictBa azora, pocdopa u ux
COCIMHEHUI

03.03.2025

24

XHWMHUYECKHE CBOMCTBA yriepoaa, KpEMHUS U
HX COeqUHEHUI

10.03.2025

25

IIpumeHeHnEe BaXXHENTIIMX HEMETAIIIOB U MX
COoeINHEHUI

17.03.2025

26

O0001IeHNEe U CHCTEMATH3ALNS 3HAHUH 110
Teme «Hemeramieny. Berauciaenus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIuil 1
TEPMOXUMHUYECKHE PACUETHI

07.04.2025

27

[Ipaktrueckas padora Ne 3. «Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe
"HemeTamis"»

14.04.2025

28

KonTponsHas pabora o TeMam «MeTamisn U
«Hemeramnsry/Beepoccuiickas mpoBepOvYHAsT
pabota

21.04.2025

29

HeOpFaHI/I‘IeCKI/IG " OpTraHUYCCKUC KHUCIIOTHI.
HeOpFaHI/I‘IeCKI/IG " OpTraHNU4YCCKNUEC OCHOBAHUSA

28.04.2025

30

AmdoTepHBIe HEOPraHUUECKHE U
OpraHnyecKHue coennHeHus. I eneTnueckas
CBSI3b HEOPTaHWYECKHUX M OPraHUYECKUX

05.05.2025




BCIICCTB

Pons xumMmun B o0ecrieueHun 3KOJ'IOFH‘I€CKOI>1,

31 i o 1
SHEPreTHYEeCcKOi U MUILEBO 0e30MacHOCTH, 12.05.2005
Pa3sBUTUU MCAUIIUHBL
[pencraienus 00 00X HAYYHBIX
32 1
HpI/IHH?HaX IIPOMBIIIIJICHHOTI'O ITOJIYUYCHUA 19052025
BaXHCUIIINX BCIICCTB
33 4 1
€JI0BEK B MUPE BEIIECTB U MaTepHaoB 26.05.2025
34 X 1
MU 1 3I0POBLE YCIIOBCKA 27052025
OBUIEE KOJIMYECTBO YACOB 10 I[TPOTPAMME 34







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIs1 YYEHUKA

» Xumus, 10 knacc/ I'a6puensa O.C., Octpoymos W.I'., Cnankor C.A. AkuuroHepHoe 00111ecTBO «3maTenscTBo
«[IpocBenienune»

* Xumusi, 11 knacc/ 'a6puensa O.C., Octpoymos W.I'., Cnaako C.A. AkunronepHoe o01iectBo «M3aaTenscTro
«IIpocsemenue»

I'apa H.H. Xumus. [Iporpammel 001eo0pazoBatebHbIX yupexaeHuid. 8 — 9 knaccrl, 10 — 11 kinaccel. ba3osbiit

ypoBenb- M: [Ipocsemenne, 20131

METOJUYECKUE MATEPHUAJIbI JI51 YUUTEJIA

Pamernkmit A.M. Xumus. umaktadecknid matepuai .10-11 xmaccoB: mocodue s yauTene
o0111e00pa3oBaTenbHbIX YupexaeHuit -M.: [Ipocserenue, 2016.- 144 c.

Panenxuii, A. M. TpeHHpPOBOUYHbBIE H TPOBEPOUHBIC PaOOTHI 10 XUMHH B 8-11 Kiaccax : mocobue JJisl yauTens

/M. Pageukuii. - M. : IIpocserenue, 2021.

HUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
JIEKTPOHHOE NpIIokeHne K yaeounky Pymsutuc I'.E., @. I'. ®enpaman Xumus 10 knacc: yaeOHUK 115
0011e00pa3zoBaTeNbHBIX OPTaHU3aAINI ¢ TPUIIOKEHEM Ha 3nekTpoHHOM Hocutene (DVD) /T".E.Pymsutuc,
O.I".®enpaman. — M. [IpocBemenue, 2018 T.)

1. BupTyanpHas xumudeckas 1adopatopusi: Xumus obmas 1 Heopraamdeckas xumus, 10 — 11 .
(info@uchportal.ru, gia.edu.ru);

2. CereBoe obpa3oBarenbHOe coobmiecTBO «OTKpHITHINA Kiace» (http:/ www.openclass.ru);

3. Yunrensckuit moptan «Bee ans Yanrenei» (http://www.uchportal.ru);

4. Meroacoger (http:// metodsovet.su);

5. OTKpHBITHIN KaTajaor 00pa3oBaTeNbHBIX pe3eHTauni «YyeOHble npe3enTaumn» (http:// www.uroki.net)



