MWHHMCTEPCTBO ITPOCBEIEHUS POCCUMCKON ®EJIEPAIIMA

MyHuInaibHOe OI0KETHOE 00IIC00pa30BaTEIBHOC YUPEIKICHUE
Kapabamickast cpemnss obrieoOpa3oBatenpHas mkosa Ne2
ByryasMuHCKOro MyHUnunajisHoro Paiona
Pecny6muku Tarapcran

[TPUHATO VYTBEPXJIEHO
Ha 3acemaHuu [lemarormveckoro cosera Jupekrop  MyHHUIMIAIBLHOTO  OFOHKETHOTO
IITKOJIBI obmieoOpazoBarensHOr0  yupexkaeHuss Kapabamickoit

[Iporokon oT «29» aBrycra 2023 roga Nel  cpenneit 0011e00pa3oBaTEIHLHOM HIKOJIBI No2
ByrynpMHHCKOTO MyHUIIMTIAJIEHOTO paiiona PecyOmnku

Tarapcran I'.K. IOcymnosa
BBenen B geiictBue mpukazoM ot 29 aBrycra

2023 roma Ne 76-0/n

,
OOKYMEHT NOAMUCAH
QNEKTPOHHOW NMOANNCHLIO
p
CepTtudukart: 4B6273D6721CAD4F545B787175C6460A

Bnapeneu: lOcynosa Nysanus KamunebesHa
DenictButeneH: ¢ 31.10.2022 oo 24.01.2024

\. J

PABOYASA ITPOTPAMMA
(ID 3889027)
y4e0Horo npeamera « XuMHI»
st o0ygaromuxcst 10-11 kimaccos
YUUTCIIA XUMHUU

[Tanrapeesoit Yynman MapaToBHBI

rrt Kapa6am, 2023 rox




MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUs (penepalibHOi 00pa30BaTEeIBHOM MPOTPAMMEI CPEIHETO
obmero o6pazoBanus (POIlI COO), mpencraBineHHbIX B DenepaqbHOM TOCYAapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTenbHbIX opranuzanusax Poccuiickoit denepannu, peanu3yronux OCHOBHbIE
o0Opa3oBaTesibHble IPOrPaMMbl, 1 OCHOBHBIX MOJIOKEeHUH «CTpaTeruu pa3BUTHSI BOCIHUTAHHS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMHUH, K OTIPEACIICHUIO 00IIel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI OOYUaIOMIMXCS CPEACTBAMH y4eOHOTro mpeaMera «XUMUs»
s 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KoHIENTyalibHbIe nonoxkenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COAepkKaHMUsI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHUKaMH  00meo0pa3oBaTebHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIINX LETOCTHON CUCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHUPOBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTYyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4aloOlUXCsl Ha YPOBHE CpelHero oOuiero
00pa3oBaHUs CpPEeACTBAMU y4eOHOTO TpeaMeTa « XUMHUs», COACP)KaHNE U TIOCTPOCHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMeE 10 XUMHH C Y4ETOM Crlenun(UKd HAyKd XUMHH, €€ 3HA4eHUs B
NO3HAHUU MPUPOIBI U B MaTEpUATbHOM XKM3HM OOIIECTBA, a TakXke C y4eToM OOIMX Lened u
NPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEeAHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHUS, B CO3[JaHHUE 1IETIOCTHOTO MpeACTaBIECHUS
00 OKpYKaroIeM MUpPE KaK O €MHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe (OPMUPYETCS B XUMHUHU Ha
OCHOBE IMOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTIMU PUMEHEHUSI.

TecHO B3aUMOIEUCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUSI CTajla HEOTheMJIeMON
YacThI0O MHUPOBOW KYJIBTYphI, HEOOXOAMMBIM YCJIOBHEM YCIECUIIHOTO TPYAa W KHU3HH KaKIOTO
yieHa oOmiectBa. CoBpeMEHHass XHMHUS KaKk HayKa CO3WAATeNbHAas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TMI00aTbHBIX MPOOJIeM YCTOMYHMBOTO Pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPTeTUYECKOH, MUIIIEBOM, IKOTOTHUECKON O€30MaCHOCTH U OXPaHbI
3JI0pOBBA.

B coorBercTBMM ¢ OOHIMMHU IEISIMH W TPUHIUMIIAMHA CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECCKAX OPHEHTHUPOB, YCIEITHOTO BKIIOUEHHUS B KH3Hb COIUYMA,
NIPOIOJDKEHHST 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HEMTOCPEIICTBEHHO C XHMMUEH.

CocraBnsromuMu  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBble Kypchl — «OpraHnuyeckas
xumus» U «O01Ias 1 HeopraHudecKkasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHUCTEMa 3HaHHWK 10 HEOPTAaHMYECKOM XUMHH (C BKIFOUCHHUEM
3HAaHUH U3 001IeH XUMUM) U OpraHrnuecKoi Xxumun. PopMHUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
M3Y4YEHUU TpeaMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usi BEUIECTB
Ha OCHOBE OOIIMX IMOHATHM, 3aKOHOB ¥ TEOPUI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAei€HHbIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYe€CKOW XHMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MIPEACTABJICHHUS O XUMUYECKOM CBSI3H, KJIIACCU(PUKAMOHHBIX MPU3HAKAX 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 XMMHYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHUEe (YHKUUN STOro 3akoHa — OT oOoOmiaromieit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsaercs B Kypcax 10 wum 11 KiaccoB »sneMeHTaMu COJEp:KaHUsS, HMMEKLUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBRKEHUS K MPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIMIO U NMPUMEHSATH €€ JIJIsl MOMOMHEHUS! 3HAHWM, PEIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
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 MYyTEM 3KCIIEPUMEHTA
U pElIeHUsS MPOTHBOPEUYUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takke MpodiieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS TIPUHSATHIC
IporpaMMoil MO0 XMMHHM TOAXOAbl K ONPEIEICHUI0 COJEpKaHUS W MOCTPOEHHUS MpeaMera
pelycMaTpuBaloT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX ACWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHWE JUTSI Pa3IMYHBIX BUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX IS TNPUOOPETEHUS OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CPEHETO 00111ero o0pa3oBaHusl, TP OMPEICIICHUN COJePKATEIILHON XapaKTepUCTUKU
Henel W3Y4YeHHs IMpelMeTa HampaBlICHUEM IEePBOCTCIIEHHOW 3HAYMMOCTH TPAIUIMOHHO
npu3Haércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, PAKTUYECKOMN JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOT'0 U3 KOMIIOHEHTOB MUPOBOI
KynbTypbl. C METOAMYECKONW TOYKH 3pEHUS TAKOH MOAXOJ K ONPEACICHUIO Iele H3ydeHUus
IpeIMeTa SIBJISICTCS BIIOJIHE OTIPABIaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK BaXKHEHIIEH COCTaBIsIOIEH
€CTECTBCHHO-HAYYHOU KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBHIC MOHSTHS,
(dbyHIaMeHTAlIbHBIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C HCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM XKU3HU;

® 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 oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTCIICHU
OTIaéTCs MPEINOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHMKAa OOIIE00pa30BaTEIbHON OpraHH3alliH, BIAJCIONIET0 He HabOpoM
3HaHWHA, a (PYHKIIMOHAIBHOH TPaMOTHOCTHIO, TO €CTh CIIOCOOAMH W yMEHHSMH AKTHBHOTO
TOJTyYEHUS 3HAHWN Y IPUMEHEHUS MX B PEATbHON KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBm3u c oTuM Tnpu u3ydeHHH TMpeaMera «XHUMHs» JAOMUHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aJanTanus 00yJaroIIUXCs K YCIOBUSIM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, POPMUPOBAHUE
WHTEJUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMO0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX PEHICHH B KOHKPETHBIX XU3HEHHBIX CUTYaIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHUe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIONNX YHUBEPCAIbHOE 3HAYCHHUE JIJIS PA3IUIHBIX BHJIOB JICATSIBHOCTH: PEIICHUS TIPOOIIeM,
MOWCKa, aHalIW3a U 00paboTku WHGPOpPMAIMU, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMUH, a TaKXKe JJIg OLIEHKH C
MO3UIUI KOJIOTHICCKOW 0€30MaCHOCTH XapaKTepa BIIHSHHS BEIIECTB U XUMHYECKHUX MTPOIIECCOB
Ha OPTaHW3M YeJIOBEeKa U IPUPOTHYIO CPEAY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HCHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHBIC WH(POPMAITMOHHBIC
TEXHOJIOTHH JIJIS TIOMCKA M aHaIN3a y9eOHOW W HAyYHO-TIOMYJIIPHOW HH()OPMAIIMA XUMHUYIECKOTO
COJIepKaAHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXCcs yOKIEHHOCTH B TyMaHUCTUYECKON HAMIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B PEUICHHM TJ00aNbHBIX MPOOJEM pPALHUOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJTHEHHUSI YHEPTETHUYECKUX PECYPCOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[J0POBbIO, @ TAKXKE MPHOOPETEHNUS
OTIbITA HUCIIOJIb30BAHUS MOMYYEHHBIX 3HAHUM JUISl IPUHSITHUS TPAMOTHBIX PELIECHUI B CUTYalUsX,
CBSI3aHHBIX C XUMHYECKUMU SIBICHUSIMHU.

B yueGHOM mane cpemHero obOmero oOpa3oBaHus mpeaMmeT «XuMus» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOIN obnactu «EcTecTBeHHO-HaYYHbIE TPEIMETHI.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKO XUMHUHU

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepus. XUMHUUECKas CBS3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluy OpraHMYecKux BemlecTB. HoMeHkmaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIIIUX IIPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0Opa3laMu OpraHUYEeCKUX BEIIECTB M MaTepualaMH Ha UX OCHOBE, MOJICTHPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJOTMYECKMH psa. MeTaH W 3TaH — mpocTeiiue
MPEJICTAaBUTENN alTKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIleHUs U TOPEHNs),
HaXO0X/IEHNE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NpOCTEeHIIne
MPEJICTAaBUTENIN AJIKCHOB: (M3MUYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETUIEH —
MPOCTEHININI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALIUY, TOPEHHUS ), TIOJIYICHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUPOSaHUsl U HUMPOBAHUs), NOLyYeHue U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpupoaHbIil Ta3 U momyTHbIE HE(TSHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(YTH: EPEeroHKa, KPEeKHHT (TePMHUYECKU,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCIEepUMEHTAIbHBIE METO/bl U3YUYECHHS BEIIECTB U UX IMPEBpALICHUN: O3HAKOMIIEHHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJuteKuu «HedTe» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuumu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIECTB WIN IIPOJYKTOB PEAKIUN).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3TaHON: CTpOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTHUJIEHIVIMKOIb W TJMLEPUH: CTpOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

®deHout: cTpoeHUE MOJIEKYIIbl, (PU3HYECKHe U XMMHUYECKHE CBONCTBA. TOKCHYHOCTD (eHOoa.
[Tpumenenue penona.

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

OnHOOCHOBHBIE Ipe/iebHbIe KapOOHOBBIE KUCIOThl. MypaBbuHasi U YKCYCHasi KUCIJIOTBI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACHCTBHE.

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 Iojucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumoserictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacCTBOPOM OKCHIA
cepebpa(l), BoccTaHoBiIeHHE, OpOKEHHE TIIIOKO3bl), HAXOXKIEHHE B MPHUPOAE, MPUMEHEHHE,
6uonornyeckas poib. oTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIEpUMEHTAJIHBIE METOJbl M3Y4YEHMsS BEIIECTB M MX IPEBPALICHUI: IPOBEICHHE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMojelcTBUe MuuepuHa ¢ ruapokcuaoM Menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Maccel, 0O0BEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA WM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMUHOKHUCIOTHI Kak aM(OTepHbIe opraHndeckue coequHeHus. usnueckre 1 XuMU4ecKue
CBOWCTBA aMHUHOKUCJIOT (Ha NpuMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIIOT.
Ilenrtu b



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBa OEJIKOB: THUAPONU3, NEHATYpaIus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

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

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

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

DKcrepUMEeHTabHbIE METO/bl M3YUYEHHUsSI BEIIECTB M HUX IMPEBpAILCHUI: 03HAKOMIICHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyJyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, dIEKTPOH, MOJIEKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M €TUHULBI UX
U3MEpEHUsI.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BemecTB B OopraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PEepMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE © KOCMETHYECKHE MPEerapaThl, MaTepHaIlbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHHU. ATOMHbBIE opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacripesielieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3p NEpUOAMYECKOTO 3akoHAa M Ilepmonnueckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U neprojam. 3HaueHHne NePUOANYECKOro 3aKOHA B Pa3BUTHH HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKas CBSA3b. BuAbl XUMHYECKOH CBsI3U (KOBaJIEHTHAas
HEMoJIsIpHasl U TOJISIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DNEeKTpOoOTpULIaTeNbHOCTh. CTeneHb okuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[lonsitue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPHL. MaccoBasi 10Jist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
I'eneTnueckas CBA3b HEOPraHWUYECKHUX BELIECTB, IPUHAIICKANUX K PA3ITUYHBIM KIIACCAM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTaHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAICHUS
SHEPI'UU NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4yHBIX (akTopoB. OOpaTuMble peaxiuu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YUYEHMsI BEHIECTB M WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pemEToK, HaOJII0AeHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBasi JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmerannsl. [Tonoxxenue HemetaiuioB B [leprnoandeckoi cucreMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa U O0COOCHHOCTH CTpO€HHUs aToMOB. DU3MYECKHME CBOWCTBA HEMETAIIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yraepoaa).

XVMHYEeCKHE CBOWCTBA BaXKHEWIIMX HEMETAJUIOB (TalOreHoB, cephl, a3oTa, docdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COEUHEHUH.

Meramisl. [lonoxenune meramuios B Ilepuoguyeckoil cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MenneneeBa. OCoOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEeHUI
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXKHEWIIMX METAJIOB (HATPHUM, Kalwii, KaJblUi, MarHuw,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpyuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHs BEUIECTB M UX NPEBpAILlCHHUI: H3ydeHUE
KOJUTeKIUU «MeTaibl U CIUTaBbl», 00pa3lioB HEMETAUIOB, pelIeHUE IKCIIEPUMEHTANIBHBIX 3314,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHUE



TUJIPOKCHUIA aJTFOMUHUS C pACTBOPaMHU KHCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa miik 00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WM 00BbEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEIL[ECTBA) MPOJIYKTOB PEaKIIMU, €CJIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuu B 00€CTICUCHHH YKOJIOTHYECKOM, SJHEPTeTHYECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIHi.

[TpencraBnenust 00 0OMUX HAYYHBIX IPUHIIUAIIAX TIPOMBIIUICHHOTO MOJTYYEHUS BaKHEHTITIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MATEPUATIOB: BAXXHEUIIHME CTPOUTEIbHBIE MAaTEepHAJIbI,
KOHCTPYKIIMOHHBIC MaTepHuajbl, KPacKu, CTEKJIO, KE€paMHKa, MaTepualibl JIs DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUs U 3[0pPOBbE 4YEJIOBEKA: MpaBWJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHUS IIPENapaToB ObITOBOM XMMHUU B TTOBCEAHEBHOM KM3HU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H MpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUHU B
11 kyacce OCyIIECTBISICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHATHM, SBJISIOLUXCS CUCTEMHBIMU JJI1 OTACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CHUHTE3, Kiaccu(dUKanus, TMNEPUOJUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpEHUe, SIBJICHUE.

®dusuKa: Matepusi, SHEpPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PaauoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETHUYECKUN ypOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, 5KOCHCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAEMBIE, TOTLITUBO, PECYPCHI.

TexHomoTHs: XUMUYECKasl MPOMBIIIJIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcepHrajioB, CEIbCKOXO035IHCTBEHHOE IMpoOu3BOACTBO, NUuIICBas NMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIHMOHHBIX MarcpuraioB, OJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYaAIOIIUMUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronuyeckoil OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MpeIMeTa « X MMHS» Ha YPOBHE CPEeTHET0 00IIero 00pa3oBaHusl BbIIEICHBI
CJIETYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OO0YYaIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

[[EJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIbTATHl OCBOCHHS MPEIMETa « XUMHSI» JIOCTHTAIOTCS B €IMHCTBE YIeOHOM
¥ BOCIHUTATEIbHON NESATEIHHOCTH B COOTBETCTBUU C T'YMAaHUCTHUYECKUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAHCKOTO OOIIEeCTBa,
NPUHATHIME B OOIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOIIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH O0YUYaAIOIIMXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHHUS NperMeTa «XHUMHUS» OTpaxaroT cOPMHUPOBAHHOCTH
OTIbITA IT03HABATEIbHON U MPAKTUYECKOH AEATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHMS:

0CO3HaHMsI 00YYAIOIMMHKCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U O00sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33/1a4, BHITIOJTHEHUH XUMHUECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NS TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOMH
XUMUH;

YB@KEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO TPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAayKH €CTh pe3yJbTaT JUINTENIbHBIX HaOJI0JICHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/Aa YUEHBIX U PAKTUKOB,;



MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAJIN3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

HPaBCTBEHHOI'0 CO3HAHMS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYNKM CBOHMX TOBAPHUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0e30macHoro o0pas3a KHU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus mpaBuil 0€30MacHOro OOpallleHUsl ¢ BEUIECTBAMH B OBITY, IOBCEAHEBHOU
JKU3HU U B TPYAOBOU JE€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPeOICHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

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

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PELICHWHU MPAKTUYECKUX 3a/ady COLHUAIbHOMI
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQECCHil pa3aIudyHOro poja, B TOM YHCIIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYAY, JIOASAM TPYJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUIYaTHbHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPEeOHOCTEH 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOseM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATILHOM CpE/Ibl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKaKIled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroMpHUSATHBIE KOJIOTHUECKUE MOCIEACTBUS MPeIpPUHIMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJUYMsl PAa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOHN M COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(OoOHH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs cHeun(UKd XUMHHM Kak HayKH, OCO3HaHHA €€ poiu B (HOPMUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH [IEJIOCTHOTO TPEACTABICHUSI 00 OKpYXKarolieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XMMHUHU JAJIsl COBPEMEHHOW LMBMJIM3AalLUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIEeBOM U HKOJOTMYECKOM Oe30HacHOCTH, B Ppa3BUTUM MEIUIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUA,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIs
aHaiu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS [l PeLeHUsI TpodsieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C >KM3HEHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHBIX cepax mpodecCHOHATBHOMN AeITEIbHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOrOo IpeaMeTra «XUMHsS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqafonmxca MCKIUCHUIITIMHAPHBIC
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIN (aKT, IPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBAaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
perynatuBHble), oOecreunBaromue (opmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH H
COLIMATTLHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS M YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHS B TIO3HABATEIILHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble PE3yNbTaThl OTPAXKAIOT OBJIAJCHHE YHHUBEPCATHHBIMU YYEOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l NMOo3HaABaTCJIbHBIMU I[eﬁCTBHHMH:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aKTyallM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh TEIM JEATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIEIISIMU;



UCIMOJb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHAaBIMBaTh MUX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B PACCMaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
IIO3HABATEJIbHBIX U MPAKTUUECKUX 3aJa4, IPUMEHATh Ha3BaHHbIE MOJICIIbHBIE NIPEICTABICHUS 115
BBISIBJICHHSI XapaKTE€PHBIX PU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

dopMynupoBaTh LEIM M 3aJaud  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TPOBEACHUS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOEIIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3MPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U (OPM NPEACTABICHHUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh U HEMPOTHBOPEUNBOCTb;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

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

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOpMY NIpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOl TEMbI B XOJle AMAJIOra W/WIHN TUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBIIIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMIOJHEHUH XUMHUYECKOIO
IKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBj1aleHHe YHUBEPCAJbLHBIMH PeryJsiTHBHBIMU J1€CTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alroOpuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAaMOAHAJIM3a U CAMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XUMHUs OTPAKAIOT:

c(hOopMUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKON COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPAMOTHOCTH, HEOOXOIMMOW [UIsi pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATHUS (XUMHUYECKHUH JIEMEHT, aTOM, JICKTPOHHAsi 000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYINa, pajuKail, W30MEpHusi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA M a30TCOJEpKAIINe COSAMHEHHUSI, MOHOMED, TIOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHUS, JEKAllhue B OCHOBE TMOHUMAaHUS
MPUYHMHHOCTH U CUCTEMHOCTU XMMHUYECKUX SBJICHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMy4YeHUHU ¥ 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y IPaKTUYECKOMN JAEeSTEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIWW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIICKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K ONpPENeNE€HHOMY KJIACCy/Tpymnmne COeauHEHUN
(YrJIeBOIOpOabI, KHCIOPOJ W a30TCOJAEpXKAIINE COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COeMHEHUs), JaBaTh MM Ha3BaHWs 1o cucrematndeckoi HoMmenknatype (IUPAC), a takxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJMKONb, TJIHLEPUH, (eHOoN, (OopMaibAerHl, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KUCIOTA, TII0OK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. bytnepoBa st 00bsiCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 3TaH, STWJCH, NPOMWICH, ameTwieH, OyramueH-1,3, metwnOyraauen-1,3, OeHsoul,
METaHOJ, ATAaHOJ, ATHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WIIOCTPUPOBAThH
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOYHUKH YTIEBOJOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, YroJiib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEILECTB MM IIPOJYKTOB PEaKLUn);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHWMHU MPH H3YYCHHHM BEIIECTB W XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PEUICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIUAX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1a00paTOpPHBIM 000PYZAOBAaHUEM, A TAK)Ke MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWH, MOJYYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKLIMU OPIraHUYECKUX BEIIECTB, A€HATYpaLus OSJIKOB [P HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPaBUIIaMU TEXHUKHU O€30MaCHOCTH IIPH 0OpaIieHUU
C BEIIECTBaMH U JIAOOpPaTOpHBIM 00OPYJOBaHHMEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX peakuuil U (opMynIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh TMpaBUiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbici mnokaszarens I[IJIK, moschate Ha
IpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIIECHUSI UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BEKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHUIA,

JUTSI CTICTIBIX M CTA00BUISIINX OOYJArOIIMXCS: YMEHHUE UCTIOB30BaTh PEIbe)HO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN: O XUMHUUECKOH COCTaBISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs peIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/0POBBIO U
MPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYACT: OCHOBOIOJATrAOLINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBII O00BEM, BAJICHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XMMHMUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAsT JUCCOILMALINS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHUYECKON peakliiy, XMMUYECKOe PABHOBECHUE); TCOPUHU U 3aKOHBI (TEOPHSI DJIEKTPOIUTUIECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenaeneeBa, 3aK0OH COXpaHEHUsI MAcChl BELIECTB,
3aKOH COXPAHECHHUS U TPEBPALEHUS DHEPTUU NPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIIUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOMYyYEeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ TIPAKTUYECKOM JCSITEIILHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX NPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCMOJIB30BaTh XMMUYECKYIO CHMBOJUKY JJII COCTABJICHHS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPTaHUYECKMX BEHIECTB (yrapHbIii Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi M3BECTh, HEram€Has W3BECTb, NMUTbEBas COJAA, MUPUT U
Apyrue);

c(hOopMUPOBAHHOCTh YMEHUM OTNPEACNIATh BAJICHTHOCTD U CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSX, TUI KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOIO
BeIleCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTAaHUUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeIUHEHUN (TPOCThIE BEIECTBA — METAIUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3iemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIINE XUMUYECKHAE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroliuX BeUIeCTB, TeEIUIOBOMY 3(hdexTy peakuuu,
M3MEHEHUIO CTENCHEeH OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEaKIUH, Y4aCcTHIO KaTalnu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAIIEHHBIC YPaBHEHHUS PEAKIUH MOHHOTO OOMEHA, YYHUTBIBAs YCIIOBHS, NMPH KOTOPBIX ITH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKAIIIEe B OCHOBE
IPOMBIIIJIEHHOTO TOJIY4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBHJIa MOJB30BAHUS XUMUUYECKOU TOCYIAOU U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHaT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3yibTaThl XMMHUYECKOTO SKCIIepUMEHTa B (opMe 3aluCH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MI0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALIUU, IHTEpHET U IpYyIrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJIOTUYECKH IIeTIECO00Pa3HOTrO
MOBE/ICHUA B OBITY M TPYIOBOM EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHCTBHS HA JKUBBIE OPraHU3MBbI
OnpeIeIEHHBIX BEIIeCTB, MOHUMAas cMbica nokasarens [1JIK, mosicusaTe Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAILIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yYarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cucremy o6o3HaueHuit JI. bpaiins muist 3anucu XuMuueckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne ni/m P Konrpouabnbsie IIpakrnyeckue op
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
. bubnuorexa [JOK
11 CTPOCHHUSI OPTaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
bu6mmoreka [IOK
2.1 [IpenenbHble yriieBOIOPOIbI — AJIKAHBI 2 https://myschool.edu.ru
95 HenpenenbHble YTIIEBOJOPO/IBI: AIKEHBI, 5 L brbsmorexa LIOK
. ATIKATMEHE], ANKHHEI https://myschool.edu.ru
bu6nmoreka [JOK
2.3 ApomaTuieckue yriaeBoaopOoabl 2 https://myschool.edu.ru
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJIOB U 3 1 Brbmmorexa LIOK
. UX mepepaboTka https://myschool.edu.ru
Hroro mo pasneny 13

Paznen 3. Kuciiopoacoaep:xamnue oprannyecKue coeIuHeHUst



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuorexa [JOK

3.1 Cruptsl. deHon 3 https://myschool.edu.ru
3.9 Anpaerunsl. KapOOHOBBIE KHCIIOTHIL. - ngj;;iziﬁogﬁﬁu N
CrnoxHble 3¢upbl : e
bubmuoreka [JOK
3.3 YreBosipl 3 https://myschool.edu.ru
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kamye opraHudecKkue coeMHeHUus
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 bubmmorexa [IOK
https://myschool.edu.ru
Utoro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 ngi;;:ﬁogg I:u.ru
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/l P Konrpoubusie IIpakruueckue p
NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 https://myschool.edu.ru
anemenToB . 1. Menaeneera
19 CtpoeHue BemecTsa. Muoroobpasue ) bubsmorexa LHOK
. BEILECTR https://myschool.edu.ru
bubmuorexa [JOK
13 XUMHYECKHE PEaKLINH 6 1 https://myschool.edu.ru
Hroro no paszneny 13
Pasnen 2. Heoprannueckasi xumMusi
bu6nmoreka [JOK
2.1 Merannet 6 1 https://myschool.edu.ru
bubmuoreka [JOK
2.2 Hemerassl 9 1 https://myschool.edu.ru
23 CBs13b HEOPTAHUYECKHX U OPraHUYECKUX 5 brbmorexa LIOK
. BEIIECTB https://myschool.edu.ru
Hroro no pazneny 17

Pa3zgea 3. Xumus 1 ;Ku3HbL



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuorexa [JOK

3.1 XUMUS W KH3HE 4 https://myschool.edu.ru
Hroro mo pazaeny 4
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://myschool.edu.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
L I[IpenMeT OpraHuYecKON XUMHH, €& L brbmorexa [IOK
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE https://myschool.edu.ru
[IpencraBnenue o KiaccCuPpUKALMH bu6mmoreka [IOK
2 opraHunyeckux Beuects. Homenknartypa 1 https://myschool.edu.ru
(cucremMaTH4ecKas) 1 TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB
3 AJKaHBI: COCTaB U CTPOCHHUE, 1 but6morexa LHOK
TOMOOrHYECKHii PAIT https://myschool.edu.ru
4 MeraH 1 3TaH — npocTeiiime L brbmiorexa [IOK
MPECTABUTENH ATKAHOB https://myschool.edu.ru
bu6mmoreka [IOK
5 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 https://myschool.edu.ru
Teopust cTpoeHUsI OPraHUYECKUX bubnuorexa [JOK
6 coequaenuit A. M. bytneposa, e€ 1 https://myschool.edu.ru
OCHOBHBIE MTOJI0KEHUS
; DTHJIEH W IPONUJIEH — MPOCTEHIIHE L Brbmiorexa [IOK

MpEaACTAaBUTEIN AJIKCHOB

https://myschool.edu.ru
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[IpaxTuueckas padora Ne 1.

bubmuorexa [JOK

8 «[lony4yenue STuNEHA U U3yUYEHUE €TO https://myschool.edu.ru
CBOMCTB»
Ankanuensl. byraguen-1,3 u bubmumoreka [IOK

9 MeTmioyraauen-1,3. [Tonydenue https://myschool.edu.ru
CHHTETHUYECKOTO KaydyKa M Pe3UHbI
AJIKUHBIL: COCTaB U 0OCOOCHHOCTH bubmuoreka [JOK

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. https://myschool.edu.ru
AueruieH — npocTteimuni
NPEICTaBUTENb AIKHHOB

1 Brlunciienns mo ypaBHEHUIO ngﬁ;ﬁtﬁﬁoggﬁu N
XAMHYECKON peaKkuu : e
Apenbl: 6eH30I1 1 TOITY0J. TOKCHYHOCTh bubnmorexa IOK

12 APEHOB https://myschool.edu.ru

13 [eHeTHYECKas CBA3b YIIEBOAOPOIOB, ngj;ﬁf;ﬁﬁi&ﬁu y
NPUHAAISKAINX K pa3IMYHBIM KJ1accam ' S
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB: bubnnorexka [JOK

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://myschool.edu.ru
rasbl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu
[IpupoHBIE HCTOYHUKH YTIIEBOJOPOIOB: bubnnorexka [JOK

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE https://myschool.edu.ru
ra3sl, HepTh ¥ MPOTYKTHI €&
nepepadoTKu

16 KonTtponsnas paboTa 1o pasueny bu6miorexa [IOK

«YTIIeBOIOPOABD

https://myschool.edu.ru
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HpeI[GJIBHBIC OAHOATOMHBIC CIIMPTHI:

bubmuorexa [JOK

17 :
METaHoJ U 3TaHoj. BomoponHas cBs3b https://myschool.edu.ru

18 MHOroaToMHbIE CITUPTHI: bu6morexa [HOK
STHJICHIIMKOMb 1 TITHIIEPHH https://myschool.edu.ru
DeHOI: CTPOEHUE MOJIEKYJIbI, bubmmoreka [JOK

19 du3HYECKrEe M XUMUICCKIE CBOMCTRA, https://myschool.edu.ru
IPUMCHCHUE

20 Anbaeruasl: GopManbIerui 1 bub6mmoreka IIOK
alleTaIbIeru. ALCTOH https://myschool.edu.ru
OJIHOOCHOBHBIE MPEICTbHBIC bu6mmoreka [IOK

21 KapOOHOBBIE KUCIIOTBI: MypaBbUHAs U https://myschool.edu.ru
YKCyCHas

92 IIpaxtuueckas pabora Ne 2. «CBoiicTBa brbmiorexa [IOK
pacTBopa YKCYCHOW KHCIIOTBI» https:/myschool.edu.ru
CreapuHOBas U OJICMHOBAs KUCIIOTHI, bubnuoteka [JOK

23 KaK MPEJCTABUTEIN BBICIITUX https://myschool.edu.ru
KapOOHOBBIX KUCIIOT

o4 Mbl1a KaK COJIM BBICIIUX KapOOHOBBIX bubmuorexa TIOK
KHCITOT, MX MOFOIICE TeHCTRIE https://myschool.edu.ru
CrnosxxHble 3(hUpBI KaK MPOU3BOIHBIE bubnmnoreka [JOK

25 KapOOHOBBIX KHCIOT. ['uaponus https://myschool.edu.ru
CJIOKHBIX 3(pUpPOB

26 JKupsr: ruaponus, IpuMEHeHHe, bubnuorexa TIOK

Ouosoruueckas POJIb KUPOB

https://myschool.edu.ru
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YTrneBoasl: cocTaB, KiacCH(pUKaIIs.

bubmuorexa [JOK

27 BaxHeiimme mpeacTaBuTENN: TII0K03a, 1 https://myschool.edu.ru
bpykrTo3a, caxaposa

23 Kpaxmai u 1eJu1105103a KaK IPUpPO/HbIE 1 bubuorexa TIOK
MONHUMEpHI https://myschool.edu.ru
KonTtponsHast pabota no pasaeny bubmumorexa [IOK

29 «Kucnopoacoaepxarniue opraHuuecKue 1 https://myschool.edu.ru
COCITUHEHUS

bubmuorexa [JOK

30 AMWHBI: METHJIAMUH W aHWJINH 1 https://myschool.edu.ru
AMHMHOKHUCIIOTHI Kak aM(pOTEpHbIS bubnnoreka [JOK

31 OpPraHUYECKHUE COSAMHEHUS, X 1 https://myschool.edu.ru
Ounonorudeckoe 3HadeHue. [lenTuab

32 Benku Kak IpUpOIHBIE 1 bubmiorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COSAMHEHHUS https:/myschool.edu.ru

33 OCHOBHBIE TIOHATUS XUMHUH L Bubmmoreka [OK
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI https://myschool.edu.ru
OCHOBHBIE METO/IbI CHHTE3a bubmuorexa [JOK

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUM. 1 https://myschool.edu.ru
[TracTMaccel, KayaykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTudeckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoThI pecypen

XUMUUECKHil STIEMEHT. ATOM. Bubnmorexa [IOK

1 DnexTpoHHask KOH(PUTYpalKs aTOMOB 1 https://myschool.edu.ru
[Tepuonuueckuii 3akoH u I[leproanueckas bu6mmoreka [IOK

2 cucTeMa XuMu4yeckux annemeHToB /1. U. 1 https://myschool.edu.ru
MeHeneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHUEHl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB bubnnoreka [JOK
XUMHUYECKHUX BJIEMEHTOB U UX COSJIMHEHUN https://myschool.edu.ru

3 0 TpyMNNaMm U nepuogam. 3HaueHue 1
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMmuueckux aneMeHToB .M. Menaeneesa
B Pa3BUTHHU HAyKU
Crpoenue BeniecTBa. XMMHUUYECKasi CBS3b, bubnnoreka [JOK

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 https://myschool.edu.ru
KOBAJIGHTHOM CBsI3U. Bogopoanas cBsi3b
BasleHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. bubnnoreka [JOK

5 Crenenn okucienus. Bemecrsa 1 https://myschool.edu.ru
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS
[TonsiTHE O NTUCTIEPCHBIX CHCTEMAX. bubnnorexka [JOK

6 HcTrHHBIE M KOJUIOUIHBIE PACTBOPBI. 1 https://myschool.edu.ru

MaccoBast 107151 BELIECTBA B pacTBOpE
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCANHEHUM.

bubmuorexa [JOK
https://myschool.edu.ru

! ['eneTnyeckast CBSI3b HEOPraHUUECKUX
BEILIECTB, Pa3JIUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX peakiui B bubnmoreka [JOK
HEOPraHU4YECKOW U OPraHUYECKON XUMUH. https://myschool.edu.ru
8 3aKOH COXpaHEHHUs1 MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHHS SHEPTUU IIPU
XUMHUYECKUX PEAKIHUAX
Cxopocts peakiui. OOpaTHMble PEaKIUH. bubmorexa LHOK
9 XHMHUECKOE PABHOBECHE https://myschool.edu.ru
[IpakTuueckas padorta Ne 1. «Bnusiaue bubnuorexa [JOK
10 pa3IuYHBIX (PAaKTOPOB HA CKOPOCTH https://myschool.edu.ru
XUMHYECKON PEaKIum»
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnnoreka [JOK
[MousiTre 0 BogopoaHOM moka3zatese (pH) https://myschool.edu.ru
11 pactBopa. Peakiiun moHHOrO 0OMEHa.
I'maponus opraHnyeckux u
HEOPraHUYECKHX BEIIECTB
OKHCIUTETEHO-BOCCTAHOBUTEILHBIC bu6nmoreka [JOK
12 peakuuu. [louarue o6 anexTponuze https://myschool.edu.ru
pacriaBoB U pacTBOPOB coJieit
KonTposbsHas paboTa 1o pasaeiy Brbmorexa [IOK
13 «TeopeTnueckne OCHOBBI XUMHUU» https://myschool.edu.ru
MerTanmbl, X MOJOXKEHUE B bubmuorexa [JOK
14 Ilepuonnueckoi cUCTEME XUMHUYECKUX https://myschool.edu.ru

anemeHToB /1. I. Menaeneena u
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0COOCHHOCTH CTpOCHHUs aToMOB. O01He
¢bu3ryuecKre CBOMCTBAa METAJLIOB

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUI

bubmuoreka [JOK

15 . :

PSUL HATPSKEHHI METATIIOB https://myschool.edu.ru
XUMHYECKHE CBOMCTBA BaYKHEHIITNX bu6mmoreka [IOK

16 METAJIOB (HATPHA, KalTui, KJIbIIUH, https://myschool.edu.ru
MarHui, aJJlOMUHUAN) U UX COSIUHEHUN

17 XMMHUUECKUE CBOMCTBA XpOMa, MEIU U UX bubmmoreka [IOK
COeTMHCHMIA https://myschool.edu.ru

18 XUMHUECKUE CBOICTBA IIMHKA, KeJle3a U Bubsmoreka [OK
X COSTMHCHMIIT https://myschool.edu.ru
[IpakTuueckas padbora Ne 2. "Pemienue bubnnorexa [HOK

19 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://myschool.edu.ru
«MeTtamib»"

Hemeramibl, nX monoXeHHUE B bu6mmorexa [IOK

20 [Tepuonuueckoit cucteMe XMMUYECKUX https://myschool.edu.ru
anemenToB 1. Y. MenjeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
DuU3NYECKUE CBOKWCTBA HEMETAJLIOB. bubnmoreka [JOK

21 AnioTponus HeMeTauIoB (Ha puMepe https://myschool.edu.ru
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)

29 XUMHYECKHE CBOMCTBA TAJIONEHOB, CEPBI U Bubmorexa IIOK
X COCTMHEHHMI https://myschool.edu.ru
XuMHYecKre CBOMCTBA a30Ta, pocdopa u Bubnmorexa IIOK

23 https://myschool.edu.ru

UX COeOUHEHUN
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XUMHYECKHE CBOMCTBA yIIIEpO1a, KPEMHUS

bubmuorexa [JOK

24 1 MX COCIHHCHHUIA https://myschool.edu.ru
[IpyMeHeHHEe BaKHENIIMX HEMETAIIIOB U bubuorexa TIOK

25 X COCIUHCHMUI https://myschool.edu.ru
O06o01IeHre U cucTeMaTU3alus 3HaHUH 110 bubnmoreka [JOK

26 teme «Hemeramner». Beraucnenus mno https://myschool.edu.ru
YpaBHEHHUSAM XUMUUYECKHUX PEaKLUi 1
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas paborta Ne 3. «Pemienue bubnnoreka [JOK

27 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://myschool.edu.ru
"Hemertanmsi'"»
KonrpossHas paboTa 1o TeMam bubmorexa [HOK

28 «Metamub» 1 «Hemetanabi» https:/myschool.edu.ru
Heoprannueckue u oprannyeckue bubnnoreka [JOK

29 kucinotTel. Heoprannueckue n https://myschool.edu.ru
OpraHNYEeCKUE OCHOBAHUS
AMpoTepHble HeopraHU4ecKHue u bubnnoreka [JOK

30 OpraHnyYecKue coennHeHus. [ 'eneTnueckas https://myschool.edu.ru
CBA3b HEOPTraHUYECKUX U OPTraHUYECKUX
BEILIECTB
Ponb xumum B oOecrieueHnmn bu6mmorexa [IOK

31 9KOJIOTUYECKOM, YJHEPTreTUIECKON 1 https://myschool.edu.ru
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MEJULIUHBI
[Ipencrasnenus: 00 0OMUX HAYYHBIX bubnmuotexa [JOK

32 MPUHITMATIAX TTPOMBITINIEHHOTO MTOTYyYEHUS https://myschool.edu.ru

Ba)KHEHIIINX BEIIECTB
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bubmuorexa [JOK

33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1 https://myschool.edu.ru
bubmuorexa [JOK
34 XuMus ¥ 3J0pOBbE YEIOBEKA 1 https://myschool.edu.ru
OBULIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME
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YYEBHO-METO/JMYECKOE OBECITEHEHUE OBPA30BATEJIbHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YUYEEHBIE MATEPUAJIBI 1JIA1 YUEHUKA

» Xumus / I'abpuensta O.C., Octpoymos W.I'., Cnaakos C.A., AKunoHepHoe o01iecTBo
«M3narenbcTBO «lIpocBemienue»

» Xumus, 11 kmacc/ T'abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AKIIMOHEpHOE
obmiectBo «M3narenscTBo «lIpocBemenue»

METOAUYECKUE MATEPUAJIBI JIUTS YUUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Meroandeckoe mocoore — 6a30Bblii ypOBEHb -
M.: JIpoca 2022 rog.

2. O.C.I'abpuens, M.I.OctpoymoB, «OO011as XMMus B TeCTax, 3aja4ax, ynpaxxHeHusx. 11
kiace» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KontponbHbie u
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHuTa 1151
yuurtens». Yacts 1 — M.: IIpoda, 2019 rop.

5. O.C.I'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacronpHas KHHATA 115
yuurtens». Yacts 2 — M.: lIpoda, 2022 rop.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I".OcTtpoymoBa «3agaun 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 knacc noypounsle miaansl no yueouuky O.C.I'abpuensna,
I".I".JIpicoBoit» - Bonrorpan» Yuurens 2018roza.

8. M.A.Ps60Ba, Y.IO.HeBckas, P.B.JIuako «Tectbl mo xumuu 11 kaacey, - M.: Dk3aMeH,
2019r.

9. O.C.I'abpuensn, U.I'.octpoymoB «XHUMUYECKU SKCIEPUMEHT B 1mkose 11 kimace»; - M.:
Hpoda. — 2019 ron.

[MN®POBBIE OBPA30OBATEJIbHBIE PECYPCBI U PECYPChHI CETU UHTEPHET
https://urok.apkpro.ru/#infographics

https://lesson.edu.ru/04/08

https://xn--ge-mlc.sdamgia.ru/?redir

http://www.chemnet.ru I'azeta «Xumus» u calt 11t yuurens «f uay Ha ypok XUMHK»
http://him. 1september.ru Enunas konnekuus L{OP: [Ipenmernas komnekuus «XuMHs
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HBIE 3KCTIEPUMEHTHI:
xumust. Komnekuus Poccuiickoro o6meo0pa3oBaTensHOro nopTaia

http://experiment.edu.ru AJIXMMUK: caiit JI.}FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast onuMnuana mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranndeckast XUMHUsL: SIEKTPOHHBIN YISOHHK [T CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUIEXK: XUMUS

http://www.chemistry.ru JlucraninoHHasi OMMITHAIA TI0 XUMHUH: TETEKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHBIN IPOEKT.
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