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MOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojaBaHus y4eOHOIO IpeaMmera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuony go 2025 roma» (Pacmopshkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTABHMJIM KOHIICTITYyallbHBIE TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEME XMMHMUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 0O0y4aroOLIMXCs HA YPOBHE CPEAHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COAEpKaHUE U IOCTPOEHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHUMHH, e&
3HAYEHUs B MO3HAHUU MPUPOJIBI U B MaTEepUaIbHOM )KU3HU OOLIECTBa, a TAKKe ¢ y4€TOM 00LIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

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

B cootBercTBUM C OOmMMMM LENIMH M TNPUHLIUIAMH CpEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEHIHOTO BKIIOYEHHUS B JKHU3HBb COIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

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



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

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» ¢(hOpPMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUU Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECCTBA
paccMaTpUBaIOTCA Ha YPOBHE KIJIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BEIIECTB.
Cenenusi 00 M3y4aeMbIX B KypCe€ BEIIECTBAX MAIOTCS B PAa3BUTHU — OT YIIIEBOIOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHU IMOJTYYaroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHS TEOPETUYECKHH MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUs» O0YYaArOIIUMCS TPEJOCTABISCTCS BO3MOXHOCTh OCO3HATHh
3HAQYCHHE TIEPUOJUYECKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJIOTHYECKHX ITO3MIIHNH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromieit 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIQJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICTUBATh MH(DOPMAIIMIO U MPUMEHSATHh €€ NIJIsl TOMOMHEHHUS! 3HAHUHN, perieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMeTra « XUMHs» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUIOCOPCKUX HAEH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMUN MEXIy HOBBIMH (aKTaMH M TEOPETHUUECKUMHU TMPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AIMH OOYYaAIOUTUXCS
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BOE 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJieM, MOMCKa, aHAIN3a 1
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX s TPUOOpPETEHHs] 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 cpemHero obOmiero oOpa3oBaHHs, TMPH  ONPEICICHUH  COJEpKaTEIbHON
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIFOUYEBbIC MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBICHUH, HIMEIOIIHUX MECTO B MIPUPOJE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTepUCTUKA LIeJe U 3a7a4 U3y4eHHUs MpeaMeTa B
mporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYEHUs] 3HAHUM M MPUMEHEHHUS WX B PEATHHOM JKU3HU YISl PEIICHUS
MPAKTUYECKUX 3a7au.

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

ajganTanus  OOydyaroIUXCsi K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K €aMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCATIBHOE 3HAYEHUE /I PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCIIOIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpPCOB M COXPAaHEHUs IMPHUPOJHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

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

OO61iee yuCioO YacoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBanusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hemenmo), B 11
kiacce — 34 gaca (1 gac B Heeno).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opranuuyeckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUECHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus CTpOeHUs: oprannyeckux coequHenuit A. M. byrneposa,
e€ ocHOBHble NONOKeHUA. CTpyKTypHble (DOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30MepHsl. XUMUYECKas CBS3b B OPraHMYECKUX COCAUHEHUAX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHumdeckux  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajJaMHM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHWE M OMNHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPAICHUIO OPraHUYECKHUX BEILECTB IIPH HarpeBaHUH (TJ1aBjieHUe, O0yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTpPOEHHE, TOMOJOrMYecKMi psia. MeTaH um 3TaH — mpocTeiiiue
NPEJICTAaBUTENIN aJKaHOB: (U3NYECKWE W XHMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs |
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHIINE
MPEJICTAaBUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATAllUY, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOCHMS, TOMOJOTHYECKHI psia. ALETUIEH —
MPOCTEHIINN MPEeCTaBUTENb aJIKUHOB: COCTaB, CTPOeHHE, (U3NYECKUE U XMMUYECKHE CBOMCTBA
(peakuu ruIpUpPOBaHUs, FaIOTCHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIYYEHHE M IPUMEHEHue. Jomyon: cocmas, cmpoeHue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [IpuponHblii ra3 U monyTHble He(TAHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX MPUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U UX MPEBpAILCHUN: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTs» u «YToab», MoienupoBanue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE NPAKTUYECKOW pPabOTHI:
MIOJIyYEHHUE 3TUIICHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bobluricnenuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUUd MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMH METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BoiopoHblie CBA3M MEXKIy MOJIEKYJIaMU CHUPTOB. JelicTBUE METaHOJIa U ATaHOJIa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKHe |
XUMHYECKHE CBOMCTBA (B3aMMO/ICHUCTBUE CO MIECTOYHBIMU METAJIJIaMH, KAUeCTBEHHAs PeaKkius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBMEe Ha opraHu3Mm uesjoBeka. [IpuMeHeHuWe TaUIEepUHA U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHbIE DPEaKIUN),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKHE CBOICTBA (CBOMCTBA, O0OIIMe I KJlacca KUCIIOT, peaKIusl
sTepuduKanmu), mnoaydyeHue U npuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOILIEE JICVCTBHUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruosnorudeckas poib KUPOB.

YrieBonbl: cocTaB, Kiaccuukaiuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
OPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3ammopencTBue ¢ ruapokcuoM Mmeau(ll), okucieHne amMMHMaYHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bl), HAXOXJAEHHE B TPUPOJIE,
npuMeHeHue, onosornueckas poib. orocunTes. PPyKkTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u nemnono3a Kak IpupoaHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
dusnyueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THIpOJn3, KadeCTBEHHAs PEakItsl ¢ HOZO0M).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJIIOZIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIC
peaklMy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIHYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUsI.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe INIMLKHA). buonorumueckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTu4yHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBA OEIKOB: THUIAPONM3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMEeHTabHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IpEBpallCHUil: HaOIroAeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanusi OENKOB MNpH HarpeBaHWU, IIBETHHIC
peakiuu OeIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTHHEHUSsI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COEIMHEHHI: MOHOMEDp, IOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPHU3AIUH, CpPeaHss MoyeKynasipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTMMEpHU3aIIHs U MOJUKOHICHCAIIHSL.

DKcrepuMeHTATbHBIE METOJIbl M3YYEHHUsSI BEUIECTB M WX MPEBPALICHHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBS3€i NMpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSTHHA, TaK H
TIOHATHH, SBISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEHHO-HAy4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KIacCUPUKAIMs, TMEePUOAUYHOCTb, HAOIIOJCHNUE, H3MEpeHHe,
IKCIIEPUMEHT, MOJICTTPOBAHHE.

dwusmka: Matepus, YHEPTUs, Macca, aTOM, HIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HBIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHoNOrHs: MUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIIE CPE/ICTBA,
JIEKApCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.



11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuUMHUECKUH dlieMeHT. AToM. Sapo aroma, H30TOIBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JIEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHas KOHGUTypalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 rpyNIaM U nepuojam. 3HaueHUe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEeNoJsipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHu3mMbl 00pa3oBaHHs KOBaJIEHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIH M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BewecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUTMYECKON pPEIIETKH.

IlonsiTHE O AMCHEPCHBIX cucTeMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHkiatypa HeOpraHudecKux
BELECTB. |'eHeThyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHMS U IIPEBPAILLCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IM4YHbIX (pakTopoB. OOpaTUMble peakKlUu.
Xumnueckoe paBHoBecue. (DAKTOpHI, BIMAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnexTponuTnyeckas aucconuanus. CunbHble M cialble 37eKTposinThl. Cpea BOAHBIX
pacTBOPOB BEWIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAJIBHBIE METO/ABl M3YYEHHUS BEILIECTB M HX IPEBpAIlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3zyueHue
MoJiele KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBUM KaTalln3aTropa,
OIIPENIEJICHUE CPEllbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBbHOTO MHAMKATOPA, PEAKLUU
HMOHHOTO0 OOMeHa), MPOBEACHHE MPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINH.

Pacuérnrie 3amaun.

Pacuérbl 10 ypaBHEHHAM XUMHUYECKUX PEAKIHI, B TOM YHCIIE TEPMOXUMHUYECKHE PACUETHI,
pPacy€Thl ¢ UCIOJIB30BAHUEM ITOHATUS «MACCOBas 10JIs BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJNIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHUE CBOMCTBA BAaKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoandeckoil cucteMe XMMHUUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XWMHYECKHUE CBOWCTBA BAXKHEUIIMX METAJUIOB (HATPUH, KaJMA, KajbIUid, MAarHUM,
QTIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mme cnocoObI moTyYeHHst MeTayuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUIGKIIMA «MeTauibl M CIUIaBbl», O0Opa3I[OB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMHM BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEUIECTB UMEET IMIPUMECH.

XuMHS U KM3Hb

Ponp xumMun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUYECKON M MTUIIEBON 0€3011acHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BOKHEHIITNX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEPUAIOB: BAXHEHIIINE CTPOUTEIBHBIC MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl s DJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI0OpEHUS.

XUMHS U 3]10pOBbE YEIIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHUS MPEMapaToB OBITOBOM XMMHUH B TTIOBCEHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBSA3EH MPU MU3y4eHUH OOIIel M HEOPraHMYEeCKONW XUMUU B
11 xmacce ocyIliecTBIseTCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIAKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAY4YHBIH (DaKT, THIOTE3a, 3aKOH, TEOpPHs,
aHasms, CUHTE3,  Kiaccu(UKaius, MNEepPHUOJUYHOCTh,  HAOMIOAEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, SIBIICHHE.

®dusnka: Marepus, SHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
pPalo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.



buonorus: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpalbl, TOPHBIEC TIOPOIBI, MTOJIE3HBIE HCKOIIAEMEBIE, TOTLINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJICHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO03SIIICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIICHHOCT, (papMareBTU4eCKasi MPOMBIIICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OOYYarOIIUMUCS
porpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3paboOTKU IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTPaMM CPEAHEr0 O0IIETr0 00pa30BaHUs SIBISETCS CUCTEMHO-ICSITEIbHOCTHBIHN MTOIXO/.

B cootBercTBUM € CUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooimero obpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaXKJAHCKOW HAECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYy4aromIMXcs PyKOBOJCTBOBAaTHCS B CBOEH JEATENbHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JluyHOCTHBIE peE3ynbTaThl OCBOEHHUS MpeaMeTa «XUMHUS» JOCTHUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€aTaMH  POCCHICKOTO
rpaKAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOpPMamMH U IpaBWJIaMU TIOBEICHMUS,
CIIOCOOCTBYIOLITUMH TPOIIEcCaM CaMOIO3HAHUS, CAMOPAa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxkaroT c(HOpMUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TMPAKTHUECKON MAESTeNbHOCTH OO0y4aloumxcs [0 pealu3aluu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHMS

OCO3HaHHS 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pCeHICHUN y‘IGGHLIX 1 MO3HABATCJIbHBIX 3a/1a4, BBINTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIMTAHMS .

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K MpOIIeCCy TBOpPUECTBA B 00JACTU TEOPUU M IMPAKTUYECKOrO MPUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh PEe3yNbTaT MJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IMIOJIYYEHHU U MOCIEAYIOUIEM aHAJIU3e
uH(OpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBCHHOI'O CO3HAHUSA, STHYCCKOI'O IMMOBCACHUA,

CIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HAa MOPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/Iﬂlef/'I C HO3PIIIPII>1
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJIGI[CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXUYECKOMY 3/J0POBBIO;

COOIOZICHHS TIPaBHIJI OE30MACHOTO OOpAIEeHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHMMAHUA LEHHOCTH TMPaBWJI HWHAUBUAYAJIBHOTO U KOJUIEKTUBHOIO 0O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HAapKOTUKOB, KypEeHUs);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHONW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENLCKOU JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIE€ATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQPECCUil pa3IudHOro poja, B TOM YHCIE Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HAaHHUH 110 XUMHU,

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYJI0BOM 1€ITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieir mpodeccun u peanus3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH TIeNIECO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

[IOHUMaHUs TJI00aJIFHOTO XapakTepa 5KOJIOTrHYCCKUX HpO6J’IeM, BIIMAHUS DKOHOMHUYCCKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLUATBHOU CpeIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
ParMOHAITBHOTO MPUPOIOTIOIH30BAHNS,



AKTUBHOTO HEMPUATHS IEUCTBUM, MPUHOCSIIINX BPENl OKPYKAIOIIEH MPUPOIHON Cpeje,
YMEHHsI TIPOTHO3UPOBATh HEOJIArONPUSATHBIC YKOJIOTHUYECKUE MOCISACTBHS MPEAIPUHUMAESMBIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIU4Ms PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHENU(PUKA XHMUU KaK HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHHUS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEJIOBEKA, B IMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
pelIeHrnr IpoOIeM COXPaHEHUsI TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHH JJIS COBPEMEHHOM IMBUJIIM3AIMHU: B €&
TYMaHHUCTUYECKOW HAIPABJICHHOCTH M Ba)XKHON POJIM B CO3/IaHUM HOBOM 0a3bl MaTepuaIbHOU
KYJIBTYpBI, PEHICHUH TI00ANBHBIX MPOOJIEM YCTOHYMBOIO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOIA,
OSHEPreTUYECKOM, TMHUIICBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
00eCreYeHnH YCIOBHI YCIIENTHOTO TPYAA M SKOJIOTHYESCKH KOM(POPTHOM KH3HU KAKIOTO WiCHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IIO3HAaHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCIIOJIb30BATh IMOJy4aeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SIBICHUU OKPYXAIOIIEr0 MHUpa M MPOUCXOIANIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBAaHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JaHHBIX
C LEJbIO MTOIYYeHUS JOCTOBEPHBIX BHIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUECKUE 3HAHUS ISl PEIICHUs TIPOOIeM
B PEATbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K IMTO3HAHUIO U UCCIIEN0BATENBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHHIO, K
aKTUBHOMY TIOJYYCHMIO HOBBIX 3HAaHMM TI0O XHUMHH B COOTBETCTBUU C >KH3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuyHbBIX cdepax mpodeccHoHaTbHON
JeATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIE
(MeXTpeMeTHBIE) 00IIeHayYHBIE TIOHSATHS, OTPAKAIOIIHE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienu UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO,
SHEPrus, SIBIEHUE, MpPOIEecC, CUCTeMa, HAyYHBIH (akT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHHUBEpCaJbHBIE  ydeOHble  JeHCTBHS  (TO3HABaTeNbHBIE,  KOMMYHHKATHBHEIC,
perynatuBHble), oOecneunBatoniye (GopmupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIBHOW KOMIMETEHIIMH 00yYaroInuxcsi;



CIOCOOHOCTh ~ OOy4arolIUXCsl  KMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MIO3HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNEeNsATh 1LENU JeATeTbHOCTH, 3aJlaBas HapaMeTpbl U KPUTEPUM UX JOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C ITOCTABICHHBIMU 1IEJISIMHU;

UCIIOJIB30BaTh NP OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble MPU3HAKKM TIOHATHI M YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIINE OHSTHSI ISl OOBSICHEHUS OT/ICTHHBIX (PAKTOB U SBIICHUM;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, II0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCIOIb3YeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX W TMPAKTUUYECKUX 3a]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIC MPEIACTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENNbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIecca, CaMOCTOSTENIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (QopMyIHUpoBaTh OOOOIIEHHS Y BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTaTOB UCCIIEIOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIEe0BaTeIbCKOM M MIPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CIHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBbIX METO/IOB [TO3HAHMS.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B Pa3IMUHBIX HCTOYHUKAX HWHGOpMAIuK (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE TocoOus, pecypchl HHTepHera),
AHATM3UPOBATh HWHGOPMAIIMIO PA3NUYHBIX BUIAOB U (HOPM TIPEICTABICHUS, KPUTUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTb;

dbopMyIUpOBaTh 3aMpOChl M MPUMEHSTh PA3IUYHBIE METOABI MPU TOUCKE M O0TOOpe
uH(pOpMaIiK, HEOOXOAUMOM 71 BBIMIOJTHEHUS YU€OHBIX 3a/1a4 ONMPEeAeIEHHOTO TUTIA;

MpUOOpPETaTh OMBIT MCMOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3TUYHBIX TTOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYyTHUE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeAMeTHbIe ((Pu3nyecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIJISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI¢ AMATIOra W/WIA JUCKYCCUU,
BBICKA3bIBaTh UJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIAaTh C IMpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON AEATEIHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPU  BBIIOJHEHUH XHMHYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro mpoekta ¥ (OPMYIMPOBATH BBIBOJBI IO pPE3yiIbTaTaM MpPOBENEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO IJIAHUPOBaTh U OCYIIECTBISTH CBOIO IMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ IeTu W 3aJa4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCO0 WX pelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUI O
BEIECTBAX U XUMUUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JEATENbHOCTH Ha OCHOBE CaMOaHAIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)xKaroT:

c(OPMHUPOBAHHOCTh TPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpaKTUYEeCKHX 3aJad M D3KOJOTMYeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
310pPOBBIO U IPUPOJIHOM CPENE;

BJIQJICHAE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XMMHUYECKasi CBS3b, CTPYKTypHas Qopmyrna (pa3BEépHyTas U
COKpaliéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psil, TOMOJIOTH,
YII€BOIOPOAbI, KHCIOPOA M a30TCOJIEpIKallle COeTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUH; MHPOBO33PEHUECKHE 3HAHUs, JIe)Kallue€ B OCHOBE IOHHUMAaHUs
INPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTHUYECKOM JIEATENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIe IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOI) (hOpMYIJI OPraHMYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHMS;

c(hOpMHUPOBAHHOCTh YMEHUIl YyCTaHABIUBAThH MPUHAIIICKHOCTh U3YUYEHHBIX OPTaHUYECKHX
BEUIECTB M0 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMA No cucremarndeckoir Homenkiatype (IUPAC), a Taxke
NPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHHMYECKHUX BEIIECTB (STHJICH, MPOIMUJIEH,
aleTHJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, LeJUTH0J103a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNpPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiiepoBa miiss 0OBSACHEHHS] 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IIPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aneTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIULIEpPHH, (GEHON, aleTalbIerul, MypaBblHasl U YKCYCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATH
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHMKH YIJIEBOJAOPOAHOTO CHIPhS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WM MPOIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, WCIONb3YEMbIX B XHMHUU MpPU M3YYCHUH BEIIECTB M XHWMUYECKUX SBJICHUU
(HaOmoJieHMe, U3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hopMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUjia MOJB30BAHUS XUMHUYECKON MOCYA0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBHUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAaHUPOBATh M BBIMNOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHUU, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMH TEXHHKH 0€30MacHOCTH
npyu oOpallleHuu C BEIIeCTBaMU U JIaDOpaTOPHBIM O00OpYIOBAHUEM, IPEJCTABISTh PE3yIbTaThl



XMMHYECKOTO 3KCIEpPUMEHTa B (hOpME 3alUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEaKUUN U
(bopMynHpOBaTH BHIBOJIBI HA OCHOBE ATHUX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOJaTh MpaBWila SKOJOTMYECKH 1IeJIeCO00Pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKpPY’KaIoIllel MPUPOJHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBMS HA JKUBBIC OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, NMOHMMAas cMbIcia mnokasarens [I/JIK, moscHate Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUIsl 0OOy4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE IMPUMEHSThH
3HaHUS 00 OCHOBHBIX JJOCTYIIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUMH;

JUId  CcHeNbIX M cAa0oBUIAIIMX OOyYaroIMXCs: YMEHHME MHCIOJb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns aiis 3anucu XuMu4eckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XuMUs»
OTpaXKaroT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa, POJIUM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHPOBAHUU
MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (DYHKIMOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOW ISt
peuieHusT TPaKTUYECKHX 3a/7ad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIA ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEINEHb
OKHUCJICHHS, XHUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  peléTKka, TUIBl XWMHUYECKHMX  pEaKlHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHUYECKOW  peaklM, XHUMHYECKOE€ paBHOBECHE), TEOPMH W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoandyeckun 3akoH [l WM. Menneneesa, 3akoH
COXpPAHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS W MPEBPALIEHUS SHEPTrUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXKalue B OCHOBE IMOHMMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTosornueckrue CBeJCHUsI O CBOMCTBAX, COCTaBe, MOMYyYEHUU U OE€30MaCHOM HCTIOJIb30BAaHUU
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHBIC MPU3HAKN MOHSATHH, YCTaHABIMBATH
WX B3aUMOCBS3b, HCIIOIH30BAaTh COOTBETCTBYIOIIME TMOHSATHS TPU OMHCAHUH HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
dbopMya BEMIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWs OTICIbHBIX HEOPraHWYECKUX BEIIeCTB (YrapHbId Tra3,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HETam€éHas W3BECTh, MUTHEBAs COAa, MUPUT U

ApyTHeE);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AJIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJ XUMUUECKOU CBsI3U (KOBAJIEHTHAsI, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUYECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHUW yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHMUECKUX BEIICCTB
0 VX COCTaBY K OINpeAeNEHHOMY KIIACCYy/TPYIIe COeIMHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICI mepuoanyeckoro 3akoHa JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaTh OJJEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoao Ilepunonnyeckoit cucteMbl XuMHU4eCcKuX 3imeMeHToB /1. U.
MeHnieneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIIN», «IHEPIETUUCCKHE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHWMHUYECKHX OJEMEHTOB MU HX
coequHEHUH Mo nepuogam u rpynnam [lepuoanueckoit cucteMbl XUMHUECKUX 31eMeHToB J[. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXIYy HEOPraHMYECKUMHU BEIIeCTBAMU C TOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHYECKHUE PEAKIUU IO Pa3IUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pearupyroluxX BeHIeCTB, TeIIoBoMYy 3(hdekTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIMH, YIaCTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, MOJHBIC
U COKpalIE€HHBbIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUS, MPU KOTOPBIX ITH
peaKIu UIyT J0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PacCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS AIEKTPOHHOTO OaaHca ITUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (nmpunuun Jle lartense);

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh XHUMHUYECKHE TIPOIECCHI, JEKallhe B
OCHOBE IMPOMBIIIJICHHOTO MOJY4YE€HUs CEPHON KHCIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH
MPEACTABICHUN 00 OOIMMX HAYYHBIX MPUHIIUAINAX W IKOJOTHYECKUX MPOoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYMCIEHUS C MCIOJIH30BAHUEM TIOHATHUS
«MaccoBasi JIONsl BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XHUMHUYECKUX
peakIusIX, MacChl BemecTBa WM 00BbEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOro 3(ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILCHHS U COXPAHEHUS YDHEPTUU;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOpAIIEHNUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIHHOIO MHIMKATOPA, BIMSAHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE pEeakLUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PElIEHUE SKCIIEPUMEHTAIbHBIX
3amau o temMam «Metamnel» u «Hemeramibl») B COOTBETCTBHM C MpaBHJIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH H JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3ysbTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO HH(MOpMALHIO,
[IOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHET U
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IEISIX COXPAHEHHs] CBOErO 3/I0pOBbI U
OKpY’Karollled NPUPOIHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECMCTBUSI HA JKHUBbIE OPraHU3MBbI
onpeAenEéHHbIX BEUIECTB, MOHMMAasi cMblca nokasarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS HA OPraHU3M YelIOBEKa;

JUIsi 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUIA;

JUIA  CJENbIX M CHa0OBHIAMMX OOYyYarOIIUXCA: YMEHHE HCIONb30BaTh pelbedHO-
TOUCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenMeTt opraHuYeCcKON XMMHUU. https://academy-

1.1 Teopus cTpOCHUST OpraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coequHeHuiit A. M. byrieposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl

IIpenensHbIE YTIEBOIOPOIHI — https://academy-

2.1 P . P 2 0 0 content.apkpro.ru/lesson/258ddc06-
ATt ec23-473¢-h3d7-ed82fcaddd02
HenpenenbHble yriieBOAOPOIb: hitps://acadermy-

2.2 peit y HOPOJIEL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AJIKCHDL, ATKAZMCHDL, aTKHHbL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOIIRIE HOTOHHHIH 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJIOPOOB M UX TIepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Crpret. denon 3 0 0 content.apkpro.ru/lesson/5439c18b-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

7440-4b6f-bf84-c04fa471694f
Anbnerunsl. KapOoHOBBIE KUCITOTHI. itps://acaclemy-
3.2 7 content.apkpro.ru/lesson/8664b319-
Crioxubie Shupe! 0ba3-4945-h076-ch7ae5858h90
https://academy-
3.3 VrieBoanl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0
Wroro no pazueny 13

Pa3nen 4. AzoTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AwmuHbl. AMUHOKKCIIOTEL. belku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS

5.1

[Tnactmaccer. Kayayku. Bomokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10

34

[NPOTPAMME



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [leproamueckas cucTeMa XUMUIECKIX 3 0 0 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
1.2 XUMUYECKUE peaKiuu 6 1 1 https://lesson.edu.ru/04/10
.M §)
1.3 Crpoenue seutectsa. Muoroobpasue 4 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no pazgeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranuueckasi xummusi
2.1 MerTaisl 6 0 1 https://lesson.edu.ru/04/10
2.2 HemeTamier 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3L HEOPTaHMYECKIX 1 OPTaHHHECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. XuMus M :KHN3Hb
3.1 ‘ XUMUS U KA3Hb 4 0 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB
Ne Hara JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoxa Kourpoubnble IIpakTHyeckue
n/n Bcero H3y4eHusi oOpa3oBaTeSbHBbIE pecypchl
padoThI padoThI
[Ipenmer opraHn4eckon XUMHH, https://academy-

1 e BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 content.apkpro.ru/lesson/a9f3d191-
3HaUCHUE 5ele-4e24-ac02-efb16fa49f6a
Teopust cTpoeHUS OPraHUYECKUX https://academy-

2 coenuHenuit A. M. bytneposa, 1 0 0 content.apkpro.ru/lesson/c935a58c-
€€ OCHOBHBbBIC IIOJIOKCHUS ab0e-4¢59-9dcf-20517ae4b52¢
[Ipencrasnenue o
KJIacCU(PUKAIUA OPraHUuYECKUX
Bemects. Homenknarypa https://acadenmy-

3 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucemarueckas) n e1a9-410f-b8be-b4ch589aead1
TpI/IBI/IaJ'II)HI)Ie Ha3BaHUA
OpFaHI/I‘-IeCKI/IX BCIICCTB
AJKaHBI: COCTaB M CTPOCHUE https://academy-

4 FOMOTOTHHECKi A ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MeraH 1 3TaH — IpOCTEUIINE https://academy-

5 1 0 0 content.apkpro.ru/lesson/258ddc06-
MPCACTABHTEIN ATKAHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB M CTPOCHHE, hitps://academy-

6 cBOMCTEA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1cfh9399

7 ITHICH 1 NPOIHICH — 1 0 0 https://lesson.edu.ru/04/10

HpOCTCﬁIHHC MpeaAcCTaBUTCIN



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10

AJIKCHOB

[TpakTuueckas padota Ne 1.

https://academy-

8 «lTonyuenue 3TuneHa U content.apkpro.ru/lesson/53cd2379-
W3yYECHHUE ETO CBOMCTB» 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u

0 -1,3. 11

9 MeTiibyTauen OyrenHe https://lesson.edu.ru/04/10
CHUHTETHUYECKOTO Kay4yKa U
PE3UHLBI
AJIKWHBI: COCTaB U 0COOEHHOCTH

10 CIPOCHI, FOMonomqueCKPiH PAA. https://lesson.edu.ru/04/10
AUeTHIICH — TPOCTEeUIINNA
NPEICTaBUTEIb AIKUHOB
Brrancnenus mo ABHCHUIO https://academv—

11 . P content.apkpro.ru/lesson/7dada027-
XUMITHECKOH peaKiliu 8448-418f-h416-fbaledd4ab6d
ApeHbI: OEH30J1 M TOTYOT https://academy-

12 Tp ] YOI content.apkpro.ru/lesson/d86d7d00-

ORCITIROCTE aperon d5b4-491d-aded-c3dda19feef4
I'eneTrueckas cBs3b

13 YHICBOLOPOROB, https://lesson.edu.ru/04/10
IMpUHAJIC)KAIINX K pa3JIMYHbIM
KJ1accam
[TpupoHbIE HCTOYHUKH
YTJIEBOJOPOAOB: IPUPOAHBIN a3

14 Y TIONTYTHBIE HETSHbBIE Ta3bl, https://lesson.edu.ru/04/10
He(Th U MPOITYKTHI €€
nepepadoTKu
IT

15 PUPOIHRIC HCTOHHHIH https://lesson.edu.ru/04/10

YTJIEBOJOPOAOB: IPUPOAHBIN ra3



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Y TIOMTYTHBIE HEPTSIHBIC Ta3bl,
HEPTh U TPOTYKTHI €€
nepepadoTKu

KonTtponbHas padora o

16 https://lesson.edu.ru/04/10
paszneny «YTrieBogopOab»

[IpenensHble OAHOATOMHBIE https://academy-

17 CIIUPTBI: METAHOJ M 3TAHOI. content.apkpro.ru/lesson/5439c18b-
Bonopoanas cBs3b 7440-4b6f-bf84-c04fa471694f
MHOroaTOMHBIE CITHPTHI: https://acadenmy-

18 PTbL content.apkpro.ru/lesson/461aa9c8-
STHICHTTTHROTE H TTHICPHH cOef-4827-a8e5-d12a0bedc826
@DeHOII: CTPOEHUE MOJIEKYJIBI, https://academy-

19 bu3HYecKue 1 XUMHUYECCKUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHHUE 7¢c5f-4f16-896e-10a2278b08f1
Anpaeruapl: GopMaIbICTHI U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AUCTATILACTHA. AUCTOH Oba3-4945-b076-ch7ae5858090
OIHOOCHOBHBIE IIPEIETbHBIE https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbHUHASA U YKCYCHas 3438-4b57-a3ec-ba0f9fe63c0d
[TpakTuyeckas padora Ne 2. https://academy-

22 «CBoiicTBa pacTBOpa YKCYCHOM content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efha8h98cdb
CreapuHOBas U OJICMHOBAs

23 KHCJIOTHI, KaK IPEACTaBUTENN https://lesson.edu.ru/04/10
BBICIIINX KapOOHOBBIX KHCIIOT
MpbITa KaK COJIA BBICIIIAX

24 KapOOHOBBIX KUCIIOT, UX https://lesson.edu.ru/04/10

MOIOIIIee IEUCTBUE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CrnoxHnble 3(upbl Kak
IPOU3BOIHBIC KAPOOHOBBIX

https://academy-

25 r content.apkpro.ru/lesson/71ac43f2-
(HCHOT. & HAPOIHS CHONHBIX a0d4-4945-a0eb-1e59cd54d9f
3¢hupoB
JKupsl: ruiposin3, IpuMEHEHUE htlps://academy-

26 5 Pbl: THP - 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIorTaecKas poJib KUpOB a0d4-4945-a0eb-1e59cd5f4dof
VYTIIeBoabI: COCTAB,
Kiaccudukanus. Baxueimme https://academy-

27 H _' content.apkpro.ru/lesson/709ce43a-
HPCACTABITEI TTHOKO4, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
K

28 PAXMAI 1 [IEILNoN03a Kax https://lesson.edu.ru/04/10
IPUPOJIHBIC TOJIUMEPHI
KonTtponpsHas pabora o

29 pasielly https://lesson.edu.ru/04/10
«Kucnopoaconepxaine
OpPTaHUYECKUE COCTUHEHUS

https://academy-
30 AMUHEBI: METHJIAMUAH U aHWJINH content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHWHOKHUCIIOTHI KaK
amM(pOoTepHbIE OpraHNYECKHe https://academy-

31 P p 5 content.apkpro.ru/lesson/c2f2f3d7-
COCAMHCHM, HX DHOIOTMICCKOS 43d1-4873-ace0-78eca6009628
3Hadenue. [lenTuasl
benku kak npupoHbIe https://academy-

32 BBICOKOMOJICKYJISIPHBIC content.apkpro.ru/lesson/c2f2f3d7-
COEIMHEHNS 43d1-4873-ace0-78eca6009628
O

33 CHOBHBIC TOTHITHA XM https://lesson.edu.ru/04/10

BBICOKOMOJIEKYJISIPHBIX



https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

COEIUHEHUI

OcCHOBHBIE METOJbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX
coequHeHuii. [lmacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

XUMUYECKUH AJIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DnexTpoHHask KOHPUTYypalus aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
cucTeMa Xummudeckux anemeHTos 1. U.

2 A . 1 0 0 https://lesson.edu.ru/04/10
Menzeneesa, UX CBS3b C COBPEMEHHOI
Teopuel CTPOSHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB M MX
COEIMHEHUI 110 TPYIIaM U MePUOIaM.

3 by P 1 0 0 https://lesson.edu.ru/04/10
3HaueHe MepruoUIECKOro 3aKOHa U
CUCTEMbI XUMHUECKHUX 37eMeHTOB J[.11.
MeHeneeBa B pa3BUTHH HAYKH
CrtpoeHue BeliecTBa. XuMHUUYECKasi CBs3b,

4 e€ BUJIbl; MEXaHU3MBbl 00pa30BaHMS 1 0 0 https://lesson.edu.ru/04/10
KOBAJIEHTHOM CBsI3U. Bogopoanas cBsi3b
BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucienus. Bemecrsa

5 1 0 0 https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS
[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.

6 HcTuHHBIC ¥ KOJIOUTHBIC PACTBOPEI. 1 0 0 https://lesson.edu.ru/04/10

MaccoBas 107151 BEIIeCTBa B pacTBOpE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4YeCKUX COCANHEHUI.
I'eneTnveckas cBs3b HEOPraHUIECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://lesson.edu.ru/04/10

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOU U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MACCHI
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALLCHUS SHEPTUH IIPU XUMUYECKHUX
peakuusax

Cxkopocts peakuuu. O6patumbie
peakiuu. XMMUYECKOE paBHOBECHE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

10

11

12

13

[IpakTuueckas padora Ne 1. «BnusiHue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

ONEKTPOIUTHYECKAS AUCCOLUALIMS.
[Tonsite o0 BogopoHOM mokasarene (pH)
pactBopa. Peakuyuu noHHOro oOMeHa.
I'mpponus opraHnyeckux u
HEOpPraHMYECKUX BEIIECTB

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakmmn. [TousTHE 00 2MeKTpONIN3e
pacIyIaBoB M paCTBOPOB COJIEH

KonrtponsHas pabota no pasaeny
«TeopeTnueckre OCHOBBI XUMHUM»

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

14

MerTabl, UX MOJ0XKECHUE B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. Ob1ue

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

¢busnueckue cBoiicTBa METALIOB

15

16

CrutaBbl METAIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJUIOB
XUMUUYeCKre CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlUui,
MarHui, aJJlOMAHUANA) U UX COSUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

17

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a 1
HUX COEIUHEHNN

https://lesson.edu.ru/04/10

18

19

20

XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertams»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
AJIOTpONUS HEMETALIOB (Ha IPUMeEpe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

https://lesson.edu.ru/04/10

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPBI
U UX COeIUHEHUN

XuMuueckue cBOMCTBa a30Ta, pocodpa u
HUX COeIUHEHUN

XHUMHUYECKUE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCAVUHEHUN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

[IpuMeHeHne Ba)XHENIINX HEMETAIIOB U
UX COECIMHEHHUU

https://lesson.edu.ru/04/10
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26

O0001IeHre ¥ CHCTEMATH3AMS SHAHUH
o teme «Hemerainel». Beruuciienus mo
YpaBHEHHSIM XHMHUYCCKHX PEaKIUuil 1
TEPMOXHUMHUYECKUE PACUETHI

https://lesson.edu.ru/04/10

27

[TpakTuyeckas pabora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33/a4 110 TEMe
"Hemeramnsl"»

https://lesson.edu.ru/04/10

28

29

30

KonrponsHas pabora mo remam
«Metamey U «HemeTamin

HeOpFaHI/I‘leCKI/Ie H OPraHUu4CCKHUC
KHCJIOTHI. HeOpFaHI/I‘leCKI/Ie n
OpraHn4CCKHUC OCHOBAHUA

AmMdoTepHbIe HeoOpraHU4eCcKHue u
OpPraHUYECKUE COCTUHEHHUSI.
I'enetnyeckas CBSI3b HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

Ponb xuMuu B obecrieueHuu
JKOJIOTUYECKOU, JHEPIreTUUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTHHU
MEIULIUHEI

https://lesson.edu.ru/04/10

32

[IpencraBienust 06 00X HAYYHBIX
IMpUHIOHUIIAX ITPOMBINIJIICHHOT'O ITOJIYYCHUA
BAXHEHIIINX BEIIECTB

https://lesson.edu.ru/04/10

33
34

YemoBek B MHPE BEIIECCTB U MaTCpUAIOB

XUMHUA U 3J0pPOBLEC YCIIOBCKA

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10

YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 10 knace/ IN'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkiuiroHepHoe 00111ecTBO «I31aTenbeTBO
«IIpocemnienue»,2021 r
Xumus, 11 knace/ IN'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AkuroHepHoe o0111ecTBO «I31aTenbeTBo
«IIpocsemienune»,2021r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Xumusi(06a3oBeiitypoBeHb ). Peanu3zaius oOpa3oBaHus: MeToandeckoe nocoodue nis yuutens / Kaepuna A. A., [luuyruna
I'.B.; nox pen.I'. B. Iluuyrunoii. M. : ®I'BHY «HcTuTyT cTpareruu pa3sutus oopazoanus PAOy», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/






