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MNOACHUTEJIbHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDenepanuu, peaTnu3yOMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNpOrpaMMbl 1O XUMHH, K OIpEIeICHUI0 00Iei
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHMs, pe3ylIbTaToB OOydeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpIIAIOIIUM 3TAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
npUpoHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 00YJArOMIMXCS HA YPOBHE CPEAHETO
o01rero 00pa3oBaHUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOTO ONpeZeNieHbl B IMpOrpaMMme MO XHMHUU C Y4ETOM CHEIU(PHUKH HAYKH XUMHH, €€
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKe C YUYETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPAaeT 0COOYI0 pOJib B COBPEMEHHOM
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYy)KaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMHUU
Ha OCHOBE TMOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU NPUMEHEHHUS.

TecHo B3auMOJEHMCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS cCTaja
HEOTHEMJIEMON YacTbi0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOTO Tpylda U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MjaTeNbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYEcKOl, MNHUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYalOMIMXCs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypcehl — «OpraHuueckas
XuUMU» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUN 10 HEOPTaHUYECKOW XUMHUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHUCTEMBbI 3HAHHUM
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPUH XHUMHH.

CtpykTypa coaepx)aHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(HOpPMHUpPOBAHA B MPOTPaAMME 10 XUMHUHM Ha OCHOBE CHCTEMHOTO MOJX0Aa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OonpeAe€HHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUS OPraHUYECKUX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUHU IOJTy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs IEPBOHAYAIBHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XUMHUS» 0a30BOT0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEHIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYEeCKask XUMHU» OOYYAIOIIUMCS TPEIOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHE TIEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJIOTHYECKUX TO3UIINH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmaromeil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enuuas cucrema 3HaHUN O BOKHEMIIMX BELIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHMSIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JononHsaercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu COJEpKAaHUS, HMMEIOUUMU
KYJIbTYpOJIOTHYECKUH M TPUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IMOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh WH()OPMAIIUIO U MPUMEHSTH €€ JJIsl MOMOJTHEHUSI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
yueOHoro mpeamMera « XUMHUS» JaHHOTO YPOBHS M3YU€HHUs OPUEHTHUPOBAHO HA (OPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUs (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO U OPTaHWYECKOTO MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTb MPUPOJIHBIX SIBJIEHUM MYTEM SKCIIEPUMEHTA
U pelIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEPHUAIIOB.

B muane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3ANUUA OOYyYarOIIHXCs
MNPUHATBIE MPOrpaMMON IO XMMHHU MOAXOJAbl K ONPEAENIEHUIO COJEpPKaHUS U MOCTPOEHUS
nmpeaMeTa TpelycMaTpuBaloT (GOPMHUPOBAHNE YHUBEPCATBHBIX YYEOHBIX JACHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3JIMYHBIX BUIOB JACATEIBHOCTU: PEIICHUS MPOOJieM, MONCKa, aHAIN3a 1
0o0paboTku uHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCICA0BATCILCKOM ACITESALHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHUU.



B nmpakTuke npenogaBaHusi XMMHU KaKk Ha YypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
HA YpOBHE cpemHero oOmiero oOpa3oBaHUs, TMPH  ONPEIEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaIMLMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHYECKOW HAykKH Kak oO0jactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUS IVIABHBIMHU LEISIMHM H3y4eHHUs MpeaMera «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
(dyHIaMeHTallbHbIC 3aKOHBI M TEOPHH XHMHHU, OCBOCHHE sI3bIKA HAYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluuid, HeOOXOIUMBIX JJIsi MPUOOPETEeHUsT YMEHUN OpPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMA U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOIEHHEM TMpaBHi 0O€30IacHOTro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yuyeHus mpeaMera B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPHOPUTETAMU
B cucTeMe cpenHero obmero obOpaszoBanus. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi o0ydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluiy,
BIIAJICIONIETO HE HAOOpOM 3HAHUH, a (PYHKIIMOHATLHONW T'PaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajganTanus  O0ydyarIuxXcs K  YCJIOBHSM  JHHAMHUYHO  Pa3BUBAIOIIETOCS  MHUPA,
GbopMHpPOBaHWE MHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pELIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCs KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIIMA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3IUYHBIX BUOB JIEATEILHOCTH: PEIICHUs MPoOeMm,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKe JUIsl OLEHKHU C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEay;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIE 3HAHUA 10 XUMHUHU B
COOTBETCTBUU C )KU3HCHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BaTh COBPEMEHHBIC HH(OPMAITHOHHBIC
TEXHOJIOTHH JJIs MIOVMCKA M aHaIN3a Y9eOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
CoZIepKaHUs;



dbopMupOBaHUE U pa3BUTHE Y OOYUYAIOIIUXCS ACCOIUATUBHOTO U JIOTUYECKOTO MBIIUICHUS,
HaOJI0AaTEIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHUTaHHE Yy OOydarolmuxcsi YyOeKIEHHOCTH B TyYMaHHCTHYECKOH HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHUS SHEPreTHYECKUX PECYPCOB M COXPAaHEHUS IPHUPOIHOTO
pPaBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHsI OIbITa UCIIOJIIB30BAHUS MOTYYECHHBIX 3HAHUM ISl TIPUHSATUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueOHOM mane cpemHero oOmero o0pa3oBaHUs NpeAMET «XUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB IPeAMETHON 001acTH «ECTeCTBEHHO-HAYUHBIE IPEAMETHDY.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe moONOKeHUA. CTpyKTypHble (OPMYNBI OpPraHMYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmartypa
OpraHMYECKUX COEIMHEHUI (cucreMaruyeckas) M TpPUBHAJIbHBIE HAa3BaHUS Ba)KHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIEeCTB, HAONIOJCHHE U ONHCAHHE JEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJICTABUTENIN aJKaHOB: (U3NYECKME U XHMMHYECKHE CBOICTBa (peakuuy 3aMelleHus u
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IPEJICTAaBUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOMCTBa (peakluu T'HAPUPOBaHUS,
raJIOrTeHUPOBAHUS, THIPATALINY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOIYYeHUE U TIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHne cMHTETHYECKOTO KayuyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuy ruIpUupOBaHUs, FAIOTEHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peakiuu
raJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpOBAarus), noiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
MIPUHAUJIEKANIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpuposHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHbIii ra3 u nmomyTtHble HE(QTAHBIE Ta3bl.
Hedts u e& mpoucxoxnaenue. CnocoObl mnepepabOTKH HEPTU: TNEPEeroHKa, KPEKUHT
(TepMHUYECKHiA, KaTaTuTHYeCckHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHbl, Koyuiekun «HedTe» n «Yronp», MoiennpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbluncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTpPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHMPTHL. OTUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHE U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue Qenona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHUCIOT,
UX MOIOIIEE IEHCTBUE.

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

VYraeBoJpl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapupsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykros3a Kak U30Mep TIIIOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJILHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUIN: IPOBEIECHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaom wmenu(ll)), MHOroaToMmHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJINYECTBA
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe IMIKHA). buonornuyeckoe 3HaueHHe
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCJIKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJICKYIISIPDHBIX COCAMHEHHH: MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKcrepuMeHTaTbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M UX MPEBPALICHUN: O3HAKOMIICHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBSI3€H NPU M3Y4E€HHUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYyYHBIX TOHATHH, TaK H
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOICTTPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BEIMYUHBI M €IUHHIIbI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMeH BemecTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[IOHAIIBHOTO TIUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbBIE U KOCMETHYECKHE MPETapaThl, MaTepUaIlbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- amemeHTh. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3b NepHOAMYECKOTO 3akoHa U Ilepmonnueckod CHCTEMBI XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3HauYeHue NePUOIMYECKOro 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEeMnoJisipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa30BaHUsI KOBaJEHTHOMN



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DNeKTpooTpULIaTeNbHOCTh. CTeneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnueckass CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANUX K PA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUIX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUNIMUECKUX PEIIETOK, HAOMI0JICHHEe U OIMUCAaHUE JIEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuuHbiXx (AaKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COSIUHEHUH.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoObl moay4deHus: MeTauioB. [I[pruMeHeHne MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METO/bl H3yY€HHs BEUIECTB M MX NPEBpPAILCHUM: H3ydeHUE
KOJUTeKIIMU «MeTauibl U CIUIaBbl», OOpas3IOB HEMETAUIOB, PEIIEHHWE SKCIIEPUMEHTATbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B 00GecriedeHun SKOJIOTMUECKOM, SHEPreTHYeCKOr U NMUIIEBON Oe30M1acHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHUIINE CTPOUTENIbHBIE MaTEpUabl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOT0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U HNOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJI OTJENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEpPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO035IIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS TIpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOUIUMUCS POCCUHCKOM TpakIaHCKONH HMACHTUYHOCTH — TFOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHMHYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHbBIE TJIAHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIIFHOCTH B COOTBETCTBHH C T'YMAHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNPaBUJIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa MO3HABATEIbHOM M MPAKTUYECKOW MAEATENbHOCTH OOYy4arolMXCcsl [0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLIMMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENLHOCTH MPU CO3JJaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEYEeCTBEHHOMN
XUMHU;

YBKEHHS K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TMPAKTUYECKOTO TPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENbHBIX HaOJIIOJCHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, IOCTOSIHHOTO TPYy/Aa YUEHBIX U IPAKTUKOB,;



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUSI, STUUECKOIO IIOBEJICHMS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJACHHWE M IIOCTYNKM CBOMX TOBapuILEH C NO3MLUH
HPaBCTBEHHBIX U PABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsT MIpaBU OE€30MacHOro OOpalleHUsl C BEIIeCTBAaMH B OBITY, ITOBCEIHEBHOM
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHS BPEAHBIX NpPUBbIYEK (YHNOTpeOJEeHUs aJIKOIOJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 33734 COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHHUS K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rMYecKOro BOCIIMTAHUA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH MCIOIb30BAaHUS TOCTUKEHUI XUMUM ISl PEeIlIEHUs] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U NPENOTBPAILAT HX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHKE, CTIOCOOHOCTU U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOIOTHH XeMo(poou;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIIJICHHUS, CO3JaHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpYy’KaroIieM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAYUMOCTH XUMHUM JUISI COBPEMEHHON LUBWINM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOTO TPyia U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4IeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BAaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUI OKpY’KAIOIIEro MHpa M MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pPa3IMYHBIX cdepax mpodeccHoHaTbHON
JIeATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble Pe3yNbTaThl OCBOCHUSA ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEKIUCHUILIMHAPHbIE
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, SIBICHUE, MPOLECC, CUCTEMa, HaY4YHbIH (akT, IPUHLHII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecmeunBatonye (opmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00yYaroInXCs;

CIIOCOOHOCTh ~ OOYyYaroImMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHUS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yU€OHBIMHU
IMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH €l CTBUSIMMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeIeNATh LENH NeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHKECHHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IESIMU;



HCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOT'O MBILIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM M yCTaHAaBIMBaThb MX B3aHUMOCBS3b, HCIOJIbH30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU VI KJIacCU(UKALIMK BEIECTB U XUMHUUECKUX PEaKIIMii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SIBJICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHBIC, [EAYKTHBHBIC, 110 AHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MOJIEIN, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHbIC MOJIEJbHBIC MPEICTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB M3Y4aEMBIX BEIIECTB U XMMHYECKHUX PEAKIIHA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUUECKUX PEAKIINN;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUA, HCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOATh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAEIaHHOU
pabore;

IpUOOpeTaTh ONBIT YYCHHUYECKOM HCCIeIOBaTeIbCKOW M TPOEKTHOM AesITeNTbHOCTH,
MPOSBISATHE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JUTEepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBouyHble TmocoOusi, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIMOJIHEHUS YU€OHBIX 3a/au ONpPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BaHUA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JAPYTHUE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIITHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3a71aBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMBI B XOJIe€ THAJIOTa W/WIU JTUCKYCCHH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MPE3EHTAIell pe3yIbTaTOB IO3HABATEIBHON AEATEIBHOCTH, IOIyYCHHBIX
CaMOCTOSITENIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro mpoekTa W (OPMYIUPOBATH BBIBOJABI IO pE3yibTaTaM IPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YYETOM MOJydyeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA TPAKTHYCCKHUX 3adad M OSKOJOTHYCCKHU 000CHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cperie;

BJIQJICHHE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraoline
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE O00BEM, YIJIEpOAHBIH  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINEe COCANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUEC 3HAHUA, JIC)KAINIME B OCHOBC IMOHHWMAHHA
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHe CBEJACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(i)OpMHpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XaPAKTCPHBIC MMPU3HAKN HOH?ITHI\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYI0O CHMBOJIUKY JJIsI COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEIECTB
U YpaBHEHUU XMMHYECKUX PEAaKUUW, U3rOTaBIMBATh MOJEIN MOJEKYJ OpPraHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

C(l)OpMHpOBaHHOCTI) YMCHI/II)’I YCTaHABJIMBATb MPUHAJJIC)KHOCTDb U3YUYCHHBIX OPTaHHUYCCKUX
BEIIECTB MO0 HX COCTaBYy U CTPOEHHUIO K OINpeAeNéHHOMY KJaccy/Tpynine COeIuHEHUI
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), J1TaBaTh UM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHON, (OpManbICTHa, ameTalbJAeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OIPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYCCKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 3TaH, STWICH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTJINKOIb, TIUIEPUH, (CHOM, aleTallbJeTU/l, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePH30BaTh HCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUI BIaIeTh CUCTEMOI 3HAaHUN 00 OCHOBHBIX METOJaX HAYYHOIO
MO3HAHMS, KCIONb3YeMbIX B XHMHU MPH H3YYCHUH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JUTSI IPUHSATHS PEIICHUI B KOHKPETHBIX )KH3HECHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYION U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH IO BBITIOITHEHUIO JIA0OPATOPHBIX XHMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €ro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OPTaHWYECKHUX BEIIECTB, JICHATypalus OElIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OOpallleHuu C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(GOPMAITHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJIOTUYECKH IIETIECO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKpYKaroIlel MPHUPOJTHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIECHUS U TPEIOTBPAICHHS] MX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYarOIIMXCS: YMEHHE HCIIONb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHBIe pe3ynabTaThl OCBOEHHS Kypca «OOmas W HEOpraHHM4YecKas XHUMHSD)
OTpPaXaroT:

Cc(OPMUPOBAHHOCTh MPEACTABICHUH: O XUMHYECKOM COCTABISIONICH eCTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
peuIeHus] NPaKTHYECKHX 3afad M JKOJOIMYecKd OOOCHOBAHHOTO OTHOUICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM CPEIC;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIOJATrArOIINE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKyJIa, MOJIb, MOJISIDHBI O00BEM, BAJCHTHOCTb, JJIEKTPOOTPUIATEILHOCTh, CTEICHb
OKHCJICHUS, XHUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAs, METAUIMYECKas, BOJOPOJIHAs),
KpUCTANTMYECKass  pemeérKa, THUIBl XUMHUYECKHUX  pEaKIHid, pacTBOp, AIJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DIIEKTPOJIMTHYECKAsT AMCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XMUMHYECKOW  peakluH, XUMHUYECKOe paBHOBECHE); TEOPUH M  3aKOHBI  (Teopus
JNIEKTPOJIUTUYECKOW JMCCOIMAlUK, nepuoandeckuii 3akoH J[. M. MenzeneeBa, 3akoH
COXpaHEHHsI MacChl BEUIECTB, 3aKOH COXPAaHEHHS M TPEBPAIICHUS PHEPTUU NPU XUMHUYECKHX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
Jexalne B OCHOBE IIOHMMAHUS TNPHUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SIBICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTAHWYECKHUX BEIECTB B OBITY M MPAKTHUECKON AEATEIBHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTH YMEHUI BBISBIATH XapaKTePHbBIE MPU3HAKH MOHATHH, yCTaHABIUBATh
UX B3aUMOCBS3b, UCIOJb30BATh COOTBETCTBYIOIIUE MOHATHS MPU ONMHUCAHUM HEOPTaHWYECKHUX
BEIIIECTB M UX MPEeBpalleHUl;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHMBOJHKY JUISI COCTABIICHUS
dopMyn BemecTB W ypaBHEHHH XWMHYECKHMX pEaKIUH, CHUCTEMaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHHs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHbli ras,
YIJIEKUCTBIA Ta3, aMMUak, rameéHas M3BecTh, HETraléHas W3BECTb, NMUTHhEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTH YMEHUH OMPEEIATh BAICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKIX
3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTABA, BUJ XMMUUYECKON CBSI3U (KOBaJICHTHAs, HIOHHAS,
METaJUIn4YecKasi, BOJOPO/IHAS) B COCAMHEHUSIX, THUI KPUCTAIUIMYECKONW PEMIETKH KOHKPETHOT'O
BEIIeCTBa (aTOMHAs, MOJICKYJISpHas, MOHHAs, METaJUTMYecKas), XapakTep Cpelasl B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHECHUH;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIEKHOCTh HEOPraHUYECKHX BEIIECTB
[0 UX COCTaBY K ONpEeAENEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJLIbI, OKCHIbI, OCHOBAHUS, KHCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINY;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HMCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOWCTB XMMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOIATBEPXKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyroluX BeUIECTB, TEIIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YpaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCIOBUs, MPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapakKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT
BHelHero Bo3aerictBus (mpunnun Jle [arense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
IpeJICTaBICHU 00 OOIIMX HAy4YHBIX MPUHLMIAX M IKOJOTMYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPpaBUia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOAOPOAA B NPUCYTCTBUHM KaTalnu3aTopa, OINpPENEICHHUE CpEeIbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHaT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIICHHE SKCIEePUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOaTh IMpaBUia HKOJOTMYECKU I[eJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
Onpe/IeIEHHBIX BEIIeCTB, MOHUMAast cMbica nokasaresns [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaIoOmUXCs: YMEHHE WCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBO 4acos

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipeamer opraHuYecKOil XUMHUH. https://academy-
1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coeaunenuit A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
[IpenenbHBIE YTIEBOJOPOIBI hitps:/academy-
2.1 anp aﬂ I* AOPOA 2 0 0 content.apkpro.ru/lesson/258ddc06-
KaHbI
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHble yriaeBoaopoabl: hitps://academy-
2.2 am(el:{ BIII Ta HZ;H afKIin ' 6 0 1 content.apkpro.ru/lesson/4038171e-
> AICAAHEHEL 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHuYEeCKHe YTrIIeBOI0POIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
IT
2.4 PUPOATBIC HUTOHHEH 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasuery 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crupter. Denon 3 0 0 https://academy-



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

content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f

Anpneruapl. KapOOHOBBIE KHCIIOTHI.

https://academy-

3.2 Criosbre Smps: 7 content.apkpro.ru/lesson/8664b319-
Oba3-4945-b076-cb7ae5858h90
https://academy-

3.3 VrieBozsl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Htoro no pazneny 13

Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

https://academy-
4.1 AMuHBI. AMUHOKUCITOTBI. Benmku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
HUroro mo pazaeny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA
5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://lesson.edu.ru/04/10
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



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/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

KoumnuecTBo yacos DJIeKTPOHHbIE
No /i HanmenoBanmue pa3jiesioB u Kontpoan IpakrTu (uu¢posBbie)
) TeM MPOrpaMMbl Bcero HbIE YecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
Ilepronnueckuii 3aKOH 1
1.1 [Mepuoaunyeckas cucrema 3 0 0 https://lesson.edu.ru/04/10
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa
1.2 XUMHYECKUE PEaKIuu 6 1 1 https://lesson.edu.ru/04/10
C .
1.3 POCHIE BEMIEcTBa 4 0 0 https://lesson.edu.ru/04/10
MHuoroo0pasue BemecTB
HUroro mo pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi XumMus
2.1 Meramist 6 1 https://lesson.edu.ru/04/10
2.2 Hewmeramisr 9 1 https://lesson.edu.ru/04/10
C
2.3 Bk HEOPTAHIHECI 1 2 0 0 https://lesson.edu.ru/04/10
OpPTaHWYECKUX BEIIECTB
HWroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3znen 3. Xumus u Ku3Hb
3.1 XUMUS U KHU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4



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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne Hara
Kourpoan | IlpakTn DJIeKTPOHHBbIE HH(POBBIE
n/ Tema ypoka Bcer usyue
- o bHbBIE yecKHne st odpa3oBaTebHbIE PeCypPChl
padoThbI padoTbI
IIpenmeT opraHnyecKoil XuMuH, €€ 4- hitps://academy-
BOSHHKHOBCHIE, ASBITHE 1 3HAUCHIE 1 0 0 8.09 content.apkpro.ru/lesson/a9f3d191-
’ Sele-4e24-ac02-efb16fa49f6a
Teopust CTpOCHUS OPraHHUECKUX 11 https://academy-
coenuHenuii A. M. Bytieposa, eé 1 0 0 15.09 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE ITOJIOKEHHSI ' ab0e-4¢59-9dcf-20517ae4b52¢
[IpencrasieHue o KiaccupuKaIum
OpPraHUYeCKUX BEIICCTB. 18- https://academy-
Homenkiarypa (cuctemMatuieckas) u 1 0 0 2209 content.apkpro.ru/lesson/726ee099-
TPUBHAIIbHBIC HA3BAaHHSI OPTaHUIECKUX ' e1a9-410f-b8be-b4cb589aeadl
BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, 25- https://academy-
FoMotoriecKit ps 1 0 0 29 09 content.apkpro.ru/lesson/258ddc06-
' ec23-473c-b3d7-ed82fcaddd02
MeraH n 3TaH — npocTenIne 2- https://academy-
S —— 1 0 0 6.10 content.apkpro.ru/lesson/258ddc06-
' ec23-473c-b3d7-ed82fcaddd02
9 https://academy-
AJIKEHBI: COCTaB M CTPOEHHUE, CBOWCTBA 1 0 0 13.10 content.apkpro.ru/lesson/4038171e-
' 4158-4bd1-3e98-18dc1cfb9399
DTHIICH U IPONHJICH — MPOCTEHIINe 1 0 0 16- https://lesson.edu.ru/04/10



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

MMPEACTAaBUTEIN AJIKCHOB

20.10

IPOAYKTHI €€ mepepadoTKu

[TpakTtuyeckas pabora Ne 1. 93 https://academy-

8 «[TomyueHue >THIICHA U U3YYCHHE €TO 5710 content.apkpro.ru/lesson/53cd2379-
CBOMCTBY» ' 2a45-43b1-9f67-7ebcdaf03ce0
Aunkanuensl. byranuen-1,3 u 7.

9 meTuaoyraauen-1,3. [MomyueHue 10.11 https://lesson.edu.ru/04/10
CUHTETHYECKOTO KaydyKa ¥ PEe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH

10 CTPOCHILL, FOMOHOFWIUeCKIfﬁ AL 13- https://lesson.edu.ru/04/10
AueruieH — npocreimuni 17.11
MIPEJICTAaBUTENb AJTKHHOB
Brluncnenus no ypaBHEHHIO 20- https://academy-

11 XHMHHECKOT peaKim 2411 content.apkpro.ru/lesson/7dada027-

' 8448-418f-b416-fhaledd4ab6d
https://academy-

12 ?ng;:Hiiiogpigsgym’ _217'1121 content.apkpro.ru/lesson/d86d7d00-

' d5b4-491d-aded-c3ddal9feef
['eHeTnyeckas CBSI3b YIIEBOIOPOIOB, 4

13 NPUHAISKANINX K PA3THYHBIM 812 https://lesson.edu.ru/04/10
KJlaccam
[IpupoaHble HCTOYHUKU

14 YFICBOIOPOIIOB: MPHPOMHBIIL ras i - https://lesson.edu.ru/04/10
MOMyTHbIE HEPTSAHBIE ra3bl, HEPTH U 15.12
MPOAYKTHI €€ repepaboTKu
IIpupoHBIE HCTOYHUKH

15 | YT/ICBOAOPOIOB: MPHPOIHEIL ras i 18- https://lesson.edu.ru/04/10
MOMYTHBIE HEPTSIHBIE Ta3bl, HEPTH U 22.12



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

16

KonTponbhas pabota no paszueny

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

«YTIIeBOIOPOABD 12.01
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 15- https://academy-
o METaHoJI M 3TaHol. BomopoaHas cBs3b 19.01 Lol LRl oS
' 7440-4b6f-bf84-c04fad71694f
MHOroaTroMHbI€ CIIUPTHI: 22- htips://academy-
18 Y THICHIMKONE 1 MLCpHIH 26,01 content.apkpro.ru/lesson/461aa9c8-
' c0ef-4827-a8e5-d12a0bedc826
DeHOII: CTPOCHUE MOJICKYIIBI, 29.01 https://academy-

19 (u3rYecKre 1 XMMUYECKHE CBOMCTBA, 502 content.apkpro.ru/lesson/649883h8-
NpUMEHCHHE ' 7¢5f-4116-896e-10a2278b08f1
Aunpaerunsl: GopManbaeTuI 1 5- https://academy-

20 aleTa TeT L. ALICTOH 9.02 content.apkpro.ru/lesson/8664b319-

' ' Oba3-4945-b076-cb7ae5858b90
OHOOCHOBHBIC MTPE/ICIIbHBIC 12 https://academy-

21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U 16.02 content.apkpro.ru/lesson/b4feaa04-

YKCYCHast ' 3438-4b57-a3ec-ba0f9fe63c0d
. https://academy-

22 Hpartireckas pa6v0 ra No 2. «Cpoifcrsa 19- content.apkpro.ru/lesson/9834d408-
pacTBOpa YKCYCHOH KHCIIOTBI» 22.02 386d-4443-8de3-7efbasboscdb
CreaprHOBas ¥ OJICHHOBASI KUCIIOTHI,

26.02

23 KaK TPE/ICTABUTEIN BBICIIHX 103 https://lesson.edu.ru/04/10
KapOOHOBBIX KHUCJIOT '

o4 Mpblta KaK coJin BLICIHI/I\)'( KapOOHOBBIX 4- https:/lesson.edu.ru/04/10
KHUCJIOT, UX MOIOIIIee JeHCTBUEC 7.03
Cnoxwublie 3QUPBI KaK MPOU3BOTHBIC 11 https://academy-

25 KapOOHOBBIX KUCIOT. ['uapomnu3 1503 content.apkpro.ru/lesson/71ac43f2-

CJIO’KHBIX 3(prpoB

20d4-4945-a0eb-1e59cd5f4d9f



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
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-

26 2;12?1 I;;jjf;;“;’ogf%?:;m’ 1 23_03 content.apkpro.ru/lesson/71ac43f2-
' a0d4-4945-a0eb-1e59cd5f4d9f
VYraeBodbl: COCTaB, Kiaaccu(uKarus. 1- https://academy-

27 BaxkHeiiime npeacTaBUTEIIN: TIOKO3a, 1 5 04 content.apkpro.ru/lesson/709ce43a-
¢dpykTO3a, caxaposa ' deb6-4281-963b-01d2e212d4d0

28 Kpaxaait i nenion103a Kax npupozsie 1 & https://lesson.edu.ru/04/10
MOJIUMEPHI 12.04
KoHnTponpHas padora mo pazaeny 15

29 «Kucnopojcoaepxaiiye opraHu4ecKue 1 19.04 https://lesson.edu.ru/04/10
COEIMHEHUS»

5g. https://academy-
30 AMUHBI: METHJIAMUH ¥ aHUJIMH 1 26.04 content.apkpro.ru/lesson/0c608a59-
' 4c69-4481-839e-9205f201b73e
AMHMHOKHCTIOTHI KaK aM(pOTepHBIE 29.04 https://academy-

31 OpPraHUYeCKUEe COSTUHEHHUS, UX 1 305 content.apkpro.ru/lesson/c2f2f3d7-
Ouonornueckoe 3HaueHue. Ilentu bl ' 43d1-4873-ace0-78eca6009628
benku kak mPUPOTHBIC 6- https://academy-

32 BHICOKOMOJEKYAPHEIE COCMHEHNA 1 8.05 content.apkpro.ru/lesson/c2f2f3d7-

' 43d1-4873-ace0-78eca6009628

33 OCHOBHEIE MOHSATHS XHMIIH . 1 13- https://lesson.edu.ru/04/10
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN 17.05
OCHOBHBIE METO/ILI CUHTE3A 20-

34 BBICOKOMOJICKYJISIPHBIX COCMHEHHH. 1 24,05 https://lesson.edu.ru/04/10
[TacTMacchl, KayIyKH, BOJIOKHA '

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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/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://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas! KOH(QUTYpaLUs aTOMOB

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

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucreMma XMUMHYECKUX
anemeHToB Jl. 1. Menaeneera, ux
CBSI3b C COBPEMEHHOM Teopuei
CTPOEHHUS ATOMOB

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

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U UX
COEIMHEHMI MO IpynInaM 1 MepruoiaMm.
3HavYeHHE MePUOJUIECKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3jieMeHTOB [[. 1.
MenpeneeBa B pa3BUTHH HAYKH

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

Crtpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI; MCXaHU3MBbI
00pa30BaHMs KOBAJEHTHOU CBSI3H.
Bonoponnas cBs3b

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

BaneHTHOCTD.
DNeKTpoOTpULATENbHOCTh. CTENeHb
OKHCIIEHUS. BemecTBa MOJIEKYJIIPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

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

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HUctunasie n KOJUIOMJHBIC PACTBOPHI.

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

MaccoBas A0JI1 BEHIECTBA B paCTBOPEC

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHUN.
I'enernyeckas cBSI3b HEOPraHMUYECKHUX
BEIIECTB, PAa3JIMYHbIX KJIACCOB

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

Knaccudukanmsi XuMHUUECKUX peaKIuid
B HEOPTaHUYECKOW U OPraHUYECKON
XUMHUHU. 3aKOH COXPAHEHUS MACChI
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAIICHUS YHEPTUU TIPH
XUMHUYECKHUX PEaKIUIX

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

CxkopocTts peakuuu. O6paTumbie
peakiuu. XMMUYECKOE paBHOBECHE

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

10

[IpakTuueckas pabora Ne 1. «Brausiaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

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

11

DAEKTPOIUTHYECKAS JUCCOIUAITHS.
[TonsiTHE O BOJIOPOAHOM TOKa3aTele
(pH) pactBopa. Peakiinu HOHHOTO
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPTaHMYECKUX BEIIECTB

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

12

OKHCIUTETEHO-BOCCTAHOBUTETHHBIC
peaknuu. [ToHsATHE 00 2MIEKTpOTU3E
pacIuIaBoB ¥ pacTBOPOB COJICH

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

13

KontponbHas paboTta mo pazaery
«Teopernueckne OCHOBBI XUMHUU»

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

14

MeTtannsl, UX IMOJIOKSHHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX

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

anemenToB 1. . MenaeneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB.
OO6mue puznueckre CBOMCTBA
METAIIJIOB

15

CmuiaBbl METAJLIOB.
DNEKTPOXUMHYECKUN Psiji HAPSHKEHUN
METaJUIOB

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

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJUIOB (HATPUH, KaJaui, KaJabIUui,
MarHui, aJllOMUHAN) U UX COSIUHEHUN

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

17

XuMHYecKre CBOMCTBA IIMHKA, JKeae3a
1 UX COCTUHECHUH

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

18

XHUMUYECKUE CBOWCTBA XpOMa, MEAU U
HUX COEIUHEHUN

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

19

[IpakTuueckas pabora Ne 2. "Pemienue
HKCHEPUMEHTAIbHBIX 33/a4 110 TeEMe
«Metamns»"

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

20

Hewmeramnbl, UX mojgoxxeHue B
[Iepuoanueckoit cucteMe XMUMUYECKUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

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

21

duznyeckue CBOMCTBA HEMETAJIJIOB.
AnoTponusi HEMETAIUIOB (Ha pUMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoia)

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

22

XnMHYecKre CBOMCTBA TaJIOT€HOB,
Cephl U UX COCTMHEHUI

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

23

XUMHYECKHE CBOMCTBA a30Ta, pocodpa

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

U UX COCOUHEHUN

24

XUMUYECKUE CBOMCTBA yIIIepo/a,
KPEMHHUS ¥ UX COCUHEHHI

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

25

[IpumeHeHne BaKHEUIINX HEMETAJIIIOB
U UX COCOUHEHUN

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

26

O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI
o teMe «Hemeramnely. Berauciaenus
10 YPaBHEHHUSM XMUMUYCCKUX PEAKITHHA
1 TCPMOXUMUYECKUE PACIETHI

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

27

[IpakTuueckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe
"HemeTansl"»

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

28

KonTponbHas padota no remam
«Metamael» 1 «Hemeramisy

29

HeOpFaHI/IquKI/IG 1 OPraHuv4CcCKue
KHCJIOTHI. HeOpFaHI/IquKI/IG n
OpraHn4Y€CKUC OCHOBAaHUA

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

30

AMpoTepHble HeopraHU4ecKHue u
OpraHUYECKUE COCAUHECHUS.
I'eneTnyeckas CBS3b HEOPraHUYECKUX
U OpPraHUYECKUX BELIECTB

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

31

Poib xuMun B 00ecrieueHUH
JKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBON O€301MaCHOCTH, Pa3BUTUHU
MEIHAIIAHEI

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

32

[Ipencrasnenuss 00 0OMUX HAYYHBIX
anHanax HpOMI)IH_U'IeHHOFO
MOJTYYCHUST BAKHEUIITUX BEIIECTB

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

YemoBek B MHUPE BEIIECTB U

33 1 https://lesson.edu.ru/04/10
MaTepUaioB
34 XUMHUSI 1 3J0POBbE YEIOBEKA 1 https://lesson.edu.ru/04/10
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

Xumus, 10 xknace/ I'adpuensa O.C., Octpoymon N.I'., Cnagkos C.A., Akinonepnoe obmectBo «M3narensctBo «IIpocBemenune»,2021 r
Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., Axknuoneproe odmectBo «M3narensctBo «lIpocBemmenne»,2021r.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Xumusa(6a30BbIYypOBeHb). Peanuzanus odpazoBanus: Mmetoaudeckoe nocoodue mis yaurens / Kasepuna A. A., Iluayruna I'.B.; mox pen.I'. B.
[Tuayrunoii. M. : ®I'BHY «MucTHTyT cTpaTeruu pa3Butus oopaszoanus PAOy», 2022 81 c.:ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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









