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NNOSICHUTEJIBHAS 3AITUCKA

[IporpaMMa 1o XMMUHM Ha ypOBHE CpeIHEro 001Iero o0pazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparymy,
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHUS (enepaibHOM 00pa30BaTeIbHONW MPOTrPaMMBbI CPEIHETO
obmero o6OpazoBanuss (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIApPCTBEHHOM
oOpasoBarensHOM ctangapre COO, ¢ yuérom Konuenmuu npenopaBaHusi yueOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHBIX oOpraHu3amusx Poccwiickoil @enepanuu, peanu3yOIMx
OCHOBHBIC 00pa30BaTENIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUH «CTpaTernu pa3BUTHUA
BocnuTtaHusd B Poccuiickoit @Penepanuu Ha nepuon a0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXO0IOB K pa3pabOTKe MporpaMMbl 1O XHWMHH, K OIPEICICHHUIO O0OIen
cTpareruvl 0OydYeHus, BOCIUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CPEICTBaMH y4eOHOTO Mpenmera
«Xumus» s 10-11 ximaccoB Ha ©a30BOM ypOBHE COCTABWJIM KOHIIENTYaJIbHBIC IOJIOKEHHS
®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIeJiei, COJepKaHusi, pe3yJbTaToB OOYy4YEHUS WU
TpeOOBaHUH K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumudeckoe o0pa3oBaHHE, IIOJ[y4aeMO€  BBIIYCKHMKaMHU  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISCTCS HEOTHEMJIEMOHM 4acTbl0 HUX o0Opa3oBaHHOCTH. OHO  CIYXHT
3aBEpPUIAIONIMM J3TAllOM peai3aluyl Ha COOTBETCTBYIONIEM €My 0a30BOM ypPOBHE KITFOUEBBIX
[IEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHYECKOTO OOpa3oBaHHs. OTH IEHHOCTH
KacaroTCsl TIO3HaHMS 3aKOHOB IPHUPOJBI, (OPMUPOBAHUS MHPOBO33PEHHS M OOIICH KyJIbTypHI
YeJIOBeKa, a TaKXKe OHKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3/0POBBIO H
HOpUpOIHON cpefe. Peanusyercs xuMuueckoe oOpa3oBaHHe 00y4YaIOIIUXCS HAa YPOBHE CPEIHETO
ob1ero obpa3oBaHusl cpeicTBAaMHM y4yeOHOro mpeamera «XHUMHUsS», COAEP)KaHUE U MOCTPOCHHE
KOTOPOTO ONpeAeTeHbl B MpOorpaMMe IO XUMHUH C Y4€TOM CHenu(UKH HAyKd XUMHH, e
3HAYEHUS B MMO3HAHWHU MPHUPOJIBI U B MATEPUATBHON JKU3HU OOIIECTBA, a TAKXKE € yUETOM 00X
Hene ¥ MPUHIMIOB, XapaKTEPU3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro OOIIeTro
oOpasoBanust B Poccuiickoit denepanun.

X¥UMHS KaK 2JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MI'PaeT 0COOYIO POJIb B COBPEMEHHOM
[UBUJIM3ALUH, B CO3JJAaHUM HOBOW 0a3pl MaTepHajbHOW KyJabTyphl. OHa BHOCHT CBOW BKJIaja B
(opMHpOBaHUE PAIIMOHATILHOIO HAYYHOTO MBIIUICHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy’KarolleM MUpPE KaK O €IMHCTBE NPUPOABI U YEIOBEKa, KOTOpoe GOPMHUPYETCsl B XUMUU
Ha OCHOBE NMOHMMaHHs BEIIECTBEHHOI'O COCTaBa OKPY’KAIOIEr0 MUpA, OCO3HAHUS B3aHMOCBS3U
MCXKAY CTPOCHHUEM BCHICCTB, UX CBOICTBAaMH M BO3MOKHBIMH 00JIACTSIMU IMPUMCHCHMU.

TecHo B3ammopeiicTByst C JAPYIMMH €CTECTBEHHBIMH HayKaMH, XUMUS CTajla
HEOTHEMJIEMON YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyJa W JKM3HH Kaaoro uwieHa oOmiectBa. CoBpeMEHHas XHMMHS KaK Hayka
CO3UOATClIbHAsA, KaK HAdyKa BBICOKHX TEXHOJIOTUH HaIIpaBJICHA Ha PCIICHHUC
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSL YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOTHUECKON 0€30MaCHOCTH U OXPaHBbI 310POBbSI.

B cootBercTBHM ¢ OOmMMMH IEISIMH W TMPUHIMIAMH CPEIHETO OOIIEro
oOpazoBanus cojaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIN YPOBEHb
M3YUYCHHs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY

oOydarommxcs, HEOOXOOUMYKD UM 1 BbIPaOOTKHM  MHUPOBO33PEHUYECKHUX



OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COLMUYMA, MPOJAOIKEHUS
o0pa30BaHUs B PA3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnsioliuMu  npeAMeTa «XUMHS» SABISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckass XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX SIBIIAIOTCA OCHOBBI 0a30BOM HAYKHU: CHCTEMa
3HAHWM 10 HEOPTraHWYECKON XMMHU (C BKIIOYECHUEM 3HAHHUM U3 OOIIeH XUMUHN) U
OpraHn4eckon xumuu. PopmMupoBaHUE JaHHOU CUCTEMBI 3HAHUW NIPU U3YyUYECHUU
npeaMmera oOecrneyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEr0 MHOI000pa3ust
BEII[ECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxanus KypcoB — «Opranudeckass xumus» u «OOmas u
HEeOopraHuyeckas XuMus» copmupoBaHa B MporpamMme MO XHMMHM Ha OCHOBE
CUCTEMHOI0 TOJXO0Ja K M3YyYCHHIO Y4YeOHOro marepuajlia U 0O0yCJIOBIICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH HAa  ONPEICIEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHHUS OPTraHUYECKHX
COCIMHEHHUH, a TaKXke Ha YPOBHE CTEPEOXHMMHYECKHMX U AJIEKTPOHHBIX
npeJcTaBlIeHuid O cTpoeHuu BemlecTB. CBeneHuss 00 H3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JIO CIOXKHBIX OMOJIOTHUYECKH
AKTUBHBIX COEIMHEHUN. B Kypce OpraHnyeckod XUMHM II0Jy4YarOT pa3BUTHE
c(OpMHPOBAaHHBIE HA YPOBHE OCHOBHOIO 00IEero oOpa3oBaHUs NEPBOHAYAIbHBIE
MIPEICTABICHUS] O XUMUYECKOUN CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOUN pEAKIIUH.

[log HOBBIM yriaoM 3peHHss B IpeaMere «XuUMHsD 0a30BOr0 ypOBHS
paccMaTpUBaeTCsd U3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00ImIero oOpa3oBaHuUs
TEOPETUYECKU MaTepuan # (PaKTOIOTHMUECKHE CBEACHUS O BEIIECTBAX U
XUMHUYeCcKor peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYaIOMIMMCSl TMPEAOCTABISAECTCA BO3MOXXHOCTh OCO3HAaTh 3HAYCHHE
MEPUOJIMYECKOTO 3aKOHA C OOUIETEOPETUYECKUX M METOJOJOTMYECKUX MO3ULUH,
rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o0m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOICH.

Envnasg cucrema 3HaHMM O BaXKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XUMHUUYECKUX PEAKIUSAX, UX CYLUIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIMMH KYJIbTYPOJIOTUYECKUI UM NPUKIATHON
XapakTep. OTH 3HaHUSI CHOCOOCTBYIOT TOHHMAHHMIO B3aWMOCBSI3M XHMHUHU C
APYTUMH HAyKaMH, PacKpbIBAIOT €€ poJib B IMO3HABATEIBHOW M MPAaKTHYECKOU
JESITeIbHOCTH 4EJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YB@KEHHUA K IIPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX



mpoOsemMax, CBSI3aHHBIX C XUMHEU, KPUTUYECKA OCMBICIUBATh MHGOPMAIMIO U
OPUMEHATh €€ ISl TONOJHEHHS 3HAHWM, pEIICHUS WHTEJUIEKTYalbHbIX H
AKCIIEPUMEHTAJIbHBIX MCCIIEI0BATENbCKUX 3a/1a4y. B 1enomM coaepxanue yueOHOro
npeaMera  «XUMHsS»  JAHHOTO — YPOBHS ~ M3YyYEHHMs] OPUEHTHUPOBAHO  Ha
dbopMupoBaHrue y 0OYyYarOIIMUXCS MHPOBO33PEHUECKONM OCHOBBI JUIsl MOHUMAaHMS
¢bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IWHCTBO HEOPraHUYECKOro U
OpraHMYecKOro Mupa, OOYCIIOBIEHHOCTb CBOWCTB BEIIECTB HX COCTABOM H
CTPOEHUEM, II03HABAEMOCTh MPHUPOJHBIX SBJIECHUNM NYTEM >SKCHOEpPUMEHTa H
pEelIeHUs] TMPOTUBOPEYMH MEXKIy HOBBIMH (aKTaMH U TEOPETHUYCCKUMU
NPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUH B PEIICHUH HYKOJIOTHYECKUX MpobieM, a
TaKxe Mpo0JeM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmane pemieHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COUUAIM3ALUU
oOy4JaromMxcs MNPUHATHIE MPOTPAMMOM IO XUMHUHU MOAXOAbl K OMpPENETICHUIO
COollep)KaHUsI M TOCTPOEHHUs TpeIMeTa MpeaycMaTpuBaloT (opMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHUCTBUM, UMEKIUX 0a30BOo€ 3HAYEHUE A
pPa3TUYHBIX BHJIOB JIEATEILHOCTH: peIIeHus MnpobieM, IOWCKa, aHaiu3a |
00paboTku nHMOpPMAIIUK, HEOOXOAUMBIX JIJISI IPHUOOPETEHUSI OTBITA TIPAKTUYECKOM
U HCCIE0BATENIbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpemojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHUs, IPHU ONPEICICHUN
COJIepKaTeNIbHOM XapaKTepUCTUKH LieJied HM3y4YeHHs] MpeaMeTa HampaBIeHUEM
MEPBOCTENEHHOW 3HAYMMOCTU TPAJAULMOHHO MNpPU3HAETCS (OPMHPOBAHHUE OCHOB
XMMHYECKON HayKu Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON
NEATEIbHOCTH YE€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOAUYECKON TOYKH 3PEHMUS TAKOM IIOJAXOJ K OIPEHCIIEHHUIO LEIEeU W3yYEHHS
MIpPEeJAMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOW TOYKE 3pEHUS TJIABHBIMHM LEISMH U3Y4YEHHUs IpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 -11 ki1.) siBAsItOTCA:

e (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHMX 3HAHUM KaK BaKHEUIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KII0YeBbIe TOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOEHHUE $fI3bIKA HAYKH, YCBOCHUE W IMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

o (¢dopMHUpOBaHUE U PA3BUTHE MPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX JUIsi MPUOOpETEHUS



YMEHHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKHX SBJICHUH,
MMEIOIIIUX MECTO B MPHUPO/JIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e Ppa3BUTUE YMEHUH U CIOCOOOB JIEATEIBLHOCTH, CBI3AHHBIX C HAOJIOJECHUEM
U OOBSICHEHHMEM XUMHUYECKOIO 3KCIHEPUMEHTa, COOIIOJEHUEM MpPaBHII
0e30macHOro OOpaIeHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atumMm, conepkatenbHas XapaKTepUCTUKA LeJed U 3a71a4 U3y4eHUs
MpeaAMeTa B IPOrpaMMe 1Mo XUMHUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH IPUOPUTETAMH B CUCTEME CpeHero oomero oopazoBaHus. CerogHs B
MpernoJlaBaHu  XUMHH B OoJbliel  CcTemeHW OTAAETCs  MPEANnoYTeHHE
NPAKTUYECKON KOMIIOHEHTE COJepaHus OOydeHHUs, OPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTeIbHON OpraHu3aliy, BIAJCIOIIET0 He
Ha0OpOM 3HaHUM, a (PYHKIHMOHAIBLHOW TPAMOTHOCTHIO, TO €CTh CHOCO0aMHU U
YMEHHSIMU aKTHUBHOTO MOJIYYEHUS 3HAHUN W MPUMEHEHUSI UX B PEATbHOU KU3HU
JUISL pEIIeHUs] IPAKTUYECKUX 3a7ad.

B cBf3uM C 3TUM TpU U3y4YEHUM TNpeaMera «XUMHs» JIOMUHHUpPYIOIee
3HaYEHUE MPUOOPETAIOT TAKHE LIENU U 3aJa4H, KaK:

aganTanysi 00y4arolmuXcsl K YCIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATUIO T'PAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBaHHe y OOy4arolUMXCs  KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUJOB
JESATENbHOCTU: PEIIeHUs MpoOieM, MOMCKa, aHau3a U o0paboTKu MH(OpManuHy,
HEOOXOJAMMBIX JUIsl TPUOOPETEHUSI OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B TIO3HAHWW XUMHUHU, a TaKXkKe [UII OIEHKH C TO3UIHM
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MIPOLIECCOB HA OPTaHU3M YE€JIOBEKA U IPUPOAHYIO CPENY;

pa3BUTHE TO3HABATEJIBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00yUYarOIIMXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETATh HOBBIE
3HAHMS IO XUMHH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMHU, UCIIOJIb30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA M aHaiu3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILJIEHUs1, HA0II0AATeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, NpU IUIAHUPOBAHWU W TNPOBEJECHUU XHMHYECKOTO
JKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydYammuxcsd YyOEKIEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJIC€HHOCTH XHMHH, €€ Ba)XHOW pPOJM B PELICHUU TI00aNbHBIX HpoOiIeM



PallMOHAIILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHOUIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MNPUOOPETEHUS OIBITA
WCITOJIb30BAHUS TIOJMYYCHHBIX 3HAHWWA I TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIMsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyeOHOM maHe cpenHero oOmero oOpa3oBaHUs MpeAMET «XHUMHUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeIMeTHON o0nacTu «EcTecTBeHHO-HAyuYHbIE
MIPEIMETHD.

OO61iee yncIo YacoB, OTBEAEHHBIX ISl U3YYCHUS XUMUH, HA 0a30BOM ypOBHE
cpeaHero obimiero oOpa3zoBaHus, coctaBiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4YecKor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytieposa, e€ ocHOoBHBIE 1O10KeHUA. CTPyKTypHBIEC (DOPMYJTBI
OpraHWYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluyu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKas)) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpaALLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUIO0 OPraHUYECKNX BEIECTB
Ipy HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3amelieHuss W TOPEHHUs), HAXOXJICHUE B MPUPOJE, TOJyYCHUE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3WYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AIINH ), TOJyYECHUE U TPUMEHECHUE.

Anxagauensl: OytamueHn-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noaumepusanuu). IlomyuyeHne CUHTETHUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— TMPOCTEUINNIA TPEICTABUTENh AJIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUuy THIPUPOBAHMS, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALUMHA K
Pa3JIMYHBIM KJIACCaAM.

IIpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupoaHbIi ra3 W IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHMsS BELIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oOO0pa3laMHl IUIaCTMAacC, KaydyyKOB M PpE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE STUIICHA

Y U3y4YEHHE €TO CBOKCTB.

PacuérHble 3anaumn.

Bbluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEILIECTBA WJIM IPOAYKTAa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOITYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJN: CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA (peakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAAMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. /lelicTBHE METaHOa U 3TaHOJIa Ha OPraHN3M YEJ0BEKA.

MHOroatoMHbl€  COUPTHL. DTWICHIJIMKOJIb W  TIHIEPHH: CTPOECHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenne rmuueprHa U STUIEHTIIMKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne gpenona.

Anbaeruapl U kemownwvl. DoOpManbIEryll, aleTaIbJICTU. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWu OKHUCICHHS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOE€HHE, (PU3NYECKHEe U XMMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, PeaKiysl 3Tepu(pUKaluu), MOJIyYeHne U IPUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['mMaponus
coxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
nonucaxapubl). [roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOWMCTBAa (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxkucnenue amMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. OpyKTo3a Kak U30MeP IIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie noauMepsl. CTpoeHre Kpaxmaia U
HeuoIo3bl.  PU3NUecKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KAueCTBEHHAsI PEAKIHUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M HMX IpEBpallleHUi:
MpOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, KaY€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcuiom Meau(1l)), anpaernoB (OKUCIIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(Il), B3ammopeiicTBue Kpaxmaia ¢ HOAOM),
MIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHHIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOITYKTOB PEAKLIUN).

A3oTcoaeprKalue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTBHI Kak am(oTepHble opraHnyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TiuluHA). buonorudeckoe
3HaYE€HHWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT M TpPETUYHAsl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M WX IMPEBPAILECHHIA:
HAOJI0/IEHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKoB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIHHEHM I

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHS MOJIEKYISPHAS
macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCJUHEHUM —
MOJIMMEPHU3ALHS ¥ MOJUKOHACHC CAIHS.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOIIMX E€CTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJIEHNUE, HAYYHBIM (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiaccuuKaius, NepUOJUIHOCTb, HAOIIOJCHHE,
U3MEpEHUe, SKCIIEPUMEHT, MOCIHUPOBAHUE.

®duznka: Mmartepus, OJHEprus, Macca, aToM, JJIEKTPOH, MOJIEKyJa,
OPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TeENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYMUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE OPOJIbI, TIOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKHE MPENapaThl, MaTEpUabl U3
UCKYCCTBEHHBIX M1 CHUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMUHU

XUMUYECKUM 3JeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000JI04Ka. DHEPreTH4ecKre ypoBHH, MOJYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/iesieHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aroMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepnognueckuii 3akoH u Ilepuoanueckas cucreMa XMMAYECKUX DJIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MEpUOAUYECKOr0 3aKoHA U llepmoamdeckoil cucTeMbl
xumuueckux aneMeHToB J[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHMYECKHUX DJJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM M MepUuojaM.
3HayeHue MepuoANYECKOro 3aKOHA B pa3BUTUHN HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBs3b. BHJIbl XUMHYECKOW CBA3U
(koBaJieHTHasi HEMOJsipHas W MOJSpHAsl, UOHHAs, MeTalinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOW CBsI3M (OOMEHHBIW U JOHOPHO-
akienTopHbslil). BogoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJSApPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[Tonsitue o aucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10J1 BEIIEeCTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNX BellecTB. ['eHeTuyeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKANUX K PA3JIMYHBIM KJIaccaM.

Xumudeckas  peakmusa.  Knaccudukamms — XMMHUYECKHX — peakIuid B
HEOPraHMYEeCKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAaHEHUsS MACChl BEILIECTB,
3aKOH COXPAHEHUA U MIPEBPAILCHUS SHEPTUH TPU XUMHUYECKUX PEAKIIUSX.

CKopocTh peakuuu, €€ 3aBUCUMMOCTb OT Pa3iH4YHbIX (hakTopoB. OOpaTnmbie
peakunu. XUMHYECKOE€ paBHOBecue. DaKTOpbl, BIUAKOIIAE HA COCTOSHHUE
xuMmuuyeckoro pasHosecus. [Ipunuun Jle Hlartense.

DnekTponauTuyeckas aucconuanus. CuiibHbIC U ciiabble 37eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M WX MpPEBpallCHUN:
neMoHcTpanus Taonui «I[lepuogudeckasi cucrema xuMuueckux siaemento 1. H.
MeHnneneeBay, U3ydeHUE MOJIENed KPUCTAUIMUYECKUX PEHIETOK, HAOIIOJCHUE U
OTHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3I0KEHUE TIEPOKCHIA
BOJIOPOJIA B IPUCYTCTBUM KaTAJIU3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEAKIMU HOHHOTO OOMeHa),
MPOBEJICHUE TPAKTUUECKO paboThl «BiusiHue paznuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOU pEaAKIIUM.

PacuérHble 3anaumn.

Pacy€rel 1O ypaBHEHMSM XHMMHUYECKUMX peEakUuuii, B TOM YUCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MAacCCOBas
JIOJISI BELIECTBA.

Heopranuuyeckasi xumusi

Hemeranner. Ilosmoxxenne HemetaiuioB B llepuoamyeckon  cucreme
xumuueckux sieMeHtoB JI. M. MenneneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3NYECKHUe CBOMCTBA HEMETAJIOB. AJIIOTPONHUS HEMETauloB (Ha mpuMmepe
KHCIIOpOJIa, cephl, hocdopa u yriaepoa).

XHUMHUYECKUE CBOWCTBA BaKHEWIMX HEMETA/IOB (TAJIOTEHOB, CEphI, a30Ta,
dbochopa, yriepoga U KpeMHHs)) W HMX  CO€AMHEHUM  (OKCHJOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSIUHEHUI ).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUM.



Meramisl. [lonoxenue meramnoB B [lepuoanyeckonl cUCTEME XUMHUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOmme guanyeckue cBorcTBa MeTayuioB. CIUlaBbl METAJUIOB.
DIIEKTPOXUMHUYECKUH PSAI HANIPSKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJlbIUH,
Mar"ui, amoMHHHHI, IIUHK, XPOM, JKEJI€30, MEJib) U UX COSIUHEHUM.

OO6mue crnocoObl nomyyeHus: MetamuioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX IPEBPAILCHHIA:
U3y4YeHHe KOoJUIeKIMH «MeTaiibl U CIIaBby, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HAOJIIOJIEHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCHJIA ATIOMUHHUSA C PACTBOpAMU
KHCJIOT U IIEJI0YEel, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

PacuéTtpel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEILECTB UMEET ITPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B 00€CriedyeHUU 3KOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOM
0€30MacHOCTH, Pa3BUTUM MeIUUUHBL [loHATHE O HAyYHBIX METOAAaX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpeacraBinenuss 00 OOMMX HAyYHBIX MPUHUUIIAX [POMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAXXHEWIINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUHMOHHBIE MaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa,
MaTepuaibl ISl JEKTPOHHUKH, HAHOMATEPHUaNbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMus U 3I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJIb30BAaHUSA JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPEnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HHU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  U3YYEeHUW OOmmEed
HEOpraHn4eckoi xumMuu B 11 Kjacce oCylIeCTBISIETCS YEPE3 UCMOJIb30BAHUE KaK
OoOlIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHM, Tak MW TMOHATUH, SBISIFOLIUXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAYYHBIM (DAaKT, TUIIOTE3a, 3aKOH,
TEeOpHsl, aHalu3, CHUHTE3, KJIacCuPUKalus, TMEePUOJAUYHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



dusuKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOI, PaMOAKTUBHOCTb, MOJIEKYJIa, SHEPTreTUUYECKUIl YPOBEHB, BEILIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3MUECKUE BEIUYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, SKocHcTeMa, Ouocdepa, Makpo- W
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIIECTB B OpraHU3ME.

['eorpadus: MuHepasibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOIMAeMbI€, TOTUIMBO,
PECypCHI.

TexHomorus: XUMMHUYECKash MPOMBIIUICHHOCTb, METALTYPIrus, IMPOU3BOACTBO
CTPOUTENBbHBIX MAaTEpPUAJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MIPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS POrpaMM CpeAHEro o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM M TOpeaMeTHbIM). HayuHo-meroanuyeckoil OCHOBOM  JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPAMM CPEIHEro OOLIEro
00pa30BaHUsI SABIIAETCS CUCTEMHO-IEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHMs INpeIMeTa «XUMHS» Ha yPOBHE CPEIHETO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CICAYIOIINE COCTABISIOIINE:

OCO3HAaHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYME MOTUBALMU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4HE MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CLIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTDH KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHMCKOrO TPakJIaHCKOTO OOILeCTBa, MPUHATHIMU B OOLIECTBE
HOpMamMH W [paBWIaMHU  [OBEJCHMS, CIOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
c()OPMUPOBAHHOCTh OIBITA I[I03HABATEIBHOW W TIPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3aly MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpa:kIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH N€ATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAy4YHOMY HacCJIEIUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIECCYy TBOpPUECTBA B O0OJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB,;

UHTEpeca W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUHM M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHNS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICHh HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTHM OLIEHHBATh CBOE IOBEACHUE U IIOCTYIKM CBOMX TOBApUILEHU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMAaHHs LEHHOCTEH 370poBOro W Oe3o0macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY H
IICUXWYECKOMY 370POBBIO;

coOmtoieHnss TpaBui O€30MacHOro OOpalieHusi C BEIIeCTBaMU B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHMMAaHUS LEHHOCTH MPaBWI HWHIMBHUIYAIBHOIO W  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUNA M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYIHX  BHJAX
NEATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHWM IPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY HU3YUYeHHUIO0 MPodeccuil pa3audHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliui COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUM, HUHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOO0OPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KM3HHU Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUNW XUMHH JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpPEH  OKPYKAIOUIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJIOTMYECKOIO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPHI,
OTIbITa JeSATeTbHOCTH HKOJIOTUUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJIOTHHU
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIIECTBEHHON MPAKTUKH;

NOHUMAaHUS CHeUU(PUKM XUMUM Kak HayKH, OCO3HaHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMPOOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOW 3HAYUMOCTH XUMHUHU JJISI COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO37IaHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 0OECTICUCHUHU YCIOBUMN
YCIEIIHOTO TpyJa W OKOJOTMYECKH KOMMOPTHON KHU3HM KAXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMaHUSA CYIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MoJTy4yaeMble 3HAHUA JJIs aHalIM3a U OOBSICHEHUS SBICHUI OKPY’KAIOLIEro MHUpa U
OPOUCXOASIINX B HEM U3MEHEHU, yMEHUs JeaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB W MMEIOLIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHUYECKHE 3HAHMS IS
peleHus IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HHUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCuOoHaIbHON

NEATEIIbHOCTHU.
METANIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHbIE pe3ysbTaThl OCBOCHUS y4e€OHOro mpeaMera «XuUMUus» Ha
YPOBHE CpPEeAHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (bopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTpa)Karolue
LIEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cCIEeUU(UKY METOJOB IO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwus, BEIIEeCTBO, SHEPTHUs, SBICHUE,
MpOLECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCcCle0BaHne, HAOIIOIeHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHMBEpCalbHblE yueOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMIIETEHIINH 00YyYaroIInXCs;
CHOCOOHOCTb oOyuaromxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YUYEOHBIE
JNEUCTBHUS B ITI03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

OBaanenne YHHBEpPCAIbHBIMH y4eOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyeckKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJNIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISIMU;

UCIIO/Ib30BATh IIPU OCBOCHUM 3HAHWU INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J11 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUH;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU IS KIAacCU(UKAUMU BELIECTB H
XUMHYECKUX PEaKIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECJCTBEHHBIE CBSI3W MEXAYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpPaBHEHHE XUMHUYECKON
peakuuy — IpPU pEUIeHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKLUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBHS:

BJIQJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaKkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCTIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIBHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE NMPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSITEILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 33 XOJA0M
mpolecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENbCKOW M MPOEKTHON
AESITeNbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB IMO3HAHMS.

3) padora ¢ ungopmanmen:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKaX HHPopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEYUBOCTb;



(bopMyIIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHpOpPMAIlMU, HEOOXOAUMON JJIs BBITIOJTHEHUS Yy4YeOHBIX 3ajad
OIPEJICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT MCHOJIB30BAHMUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HarJIATHOCTH.

OBgi1aieHHe YHUBEPCAJbHBIMU KOMMYHHUKATUBHBIMH /1€liCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAae€MOW TEMBbI B XOJ€ AUAIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYyJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITEIbHOCTH,
HOJyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, peanu3aluy y4eOHOro MpoeKkTa U (HOpMyJIUPOBATH BBIBOJIBI
o pe3yjbTaTaM MNPOBEAEHHBIX HMCCIEAOBAHUN IMYyTEM COTJIACOBAaHUsS MO3ULUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMH.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATEJBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEeATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATH M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh IpEe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX U HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN croco0 HMX pemeHuss ¢ YYETOM NOJYy4YEeHHsS HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH N1€ATEIbHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  IPEACTAaBICHUM O XHMHUYECKOM  COCTaBIISFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoabl, B  (OPMUPOBAHMM  MBIIUICHUS W KYJbTypbl JIMYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATUA (XMMUYECKHM DJIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢dopmyina (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPOMHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBbI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectB A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3BIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (PAKTOJIOrMUECKHE CBEIEHUS O CBOICTBaX, COCTaBe, IOIYYEHUU U
0e30MacHOM WCIOJIb30BAaHWM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AESATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSATHUH,
YCTAHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHUM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIMKY MJIs
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopmMysl OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKUX BEHIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yrieBOJOpObl, KHUCIOPOJ U a30TCoAepiKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS IIO
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATLHBIE
Ha3BaHMs OTACJIBHBIX OPraHWYECKUX BEUIECTB (ITHIICH, MPOIWIICH, AalleTUJIEH,
ATWJICHIJINKOJb, TJHIEPUH, (eHol, (hOpMallbIerua, aleTaabJAernu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsI KHCIIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TIFOKO34,
bpyKTO3a, Kpaxmal, eJITr0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNNHEHUSAX (OIMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsiCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUsI; 3aKOH COXPAHEHUSI MacChl BEIIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHUN  XapaKTepu3oBaTh  COCTaB, CTPOECHHE,
bu3nUecKkue W XUMUYECKUE CBOMCTBA TUMWUYHBIX TMPEICTABUTENIEH pPAa3THMUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METAaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalblerTu]l, MypaBbUHAsE U YKCYCHAasl KHCIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs  (HE(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEpepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS TI0 XUMUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMM BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUIN (HaOII0/IeHNe, U3MEPEHHNE, DKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHATUS PEIICHUd B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOIIOIaTh MPABIIIA TTOJI30BAHUS XUMHUECKOU
nocyo U 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEeBpAILEHNs OPTaHUYECKUX BELIECTB MPU HArpEeBaHUU, MTOTyUCHHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHUM, IIBETHHIE pEakinu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (OpME 3alucCy YpPaBHEHUN COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh yMEHUN KPUTUYECKA aAHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIIMIO, TOJY4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAaCCOBOM
uHpopmanuu, aTepHeT u qpyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBHUJa  JKOJOTHYECKHU
IEJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSA HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMasi cMbica Tokasarens [IJIK, mosicHaTh Ha mpumepax CrocOOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEHCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCSl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

JUISL CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeUHYI0 cuctemMy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU
npuponbl, B (OPMUPOBAHUU MBIIUICHUS ©  KYJIbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM JJISI PEIICHUS TPAKTUICCKUX 3a71a9
1 DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XMMHYECKUH JJIEMEHT, aToOM, HW30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKyJa, MOJb, MOJSPHBIN O00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKas CBA3b
(KoBaJIeHTHAsl, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTAIUIMYECKas PEIIETKa,
TUNBl ~XUMHWYECKHX  PEAKLIMH, PACTBOpP, DJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAS] JIUCCOLMALINSA, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHUYECKOM pEaKklMi, XUMHUYECKOE PABHOBECHUE), TECOPUM W 3aKOHBI (TEOopHs
BJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckuil 3axkon J[. M. Menneneena,
3aKOH COXPAHEHHsS] MAaCChl BEUIECTB, 3aKOH COXPAHEHHS U MPEBPAILLICHUS YHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHHWMAaHUS MPUUYUMHHOCTU U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PaKTOJIOTHYECKUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJy4YEHUU U O€30MaCHOM HCIIOJIb30BaHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U NMPAKTUICCKON JISATCIBHOCTH YEJIOBEKa;



c(OpPMUPOBAHHOCTh YMEHHMH BBISIBIATH XapaKTEpHbIE NMPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUA IpU
ONMCAaHWH HEOPTraHWYECKHUX BEIIECTB U UX NIPEBPALICHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
cocTaBieHHs (GOpMyJl BEUIECTB M  YpaBHEHHM XUMHUYECKHX peakiui,
cucremarndyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BeUIecTB (yrapHblid Tra3, YIJIEKUCIIbIA ra3, aMMUaK, raméHas
U3BECTh, HEralIEHasi U3BECTh, IUTHEBAS COMIA, MUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMPEIENIATh BAJIEGHTHOCTh U CTETIEHb OKUCICHHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOMN
CBs3M (KOBaJ€HTHas, MOHHAs, METAJNIMYECKas, BOJOPOAHAs) B COEAUHEHUSIX, THII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIeCTBA (aTOMHAas, MOJIEKYJIIpHasi,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pACTBOPaX HEOPTraHUYECKUX
COCJIMHECHUH;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHaBJIMBATh MIPUHAJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONPEIEIEHHOMY KJaccy/rpymnme
COEIMHEHHUU (MPOCTBIE BEIIECTBA — METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHMSI,
KUCJIOTBI, aM(OTEpHBIE THAPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUI PACKPBIBATH CMBICI MEPUOJINYECKOTO 3akoHa /I,
N. MenpeneeBa u JEMOHCTPUPOBATH €0 CUCTEMATU3UPYIONLYI0, OOBSICHUTENbHYIO
Y TIPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTb YMEHHUM XapaKTepU30BaThb DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHWYECKMX dJeMeHTOB 1—4 mnepuonoB Ileprnoauyeckod CHCTEMBI
xumudeckux snemMeHToB JI. WM. MengeneeBa, MCHOb3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «3HEPreTUYECKUe YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMMYECKUX DJIEMEHTOB U UX COCIUHEHUN
10 nepuojaaM u rpynnam llepuonuueckon cucteMbl XUMHAYECKUX 3iieMeHToB J1. U.
Mennemneena;

cOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMUCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKIATh CYIIECTBOBAHWE T€HETHUYECKOM CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIUPOBATH XUMHUYECKHUE PEAKIHH 10
pa3MuYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyrollux BEUIECTB, TEIIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEIEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
pEeaKlMH, YYaCTUIO KaTaanu3aTropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBJSATh YPAaBHEHUS DPEAKIHMHN Pa3IUYHBIX
TUIIOB, TIOJIHbIE U COKpAUIEHHbIE YPABHEHUS PEaKIMi HOHHOTO OOMEHa, YUUThIBas
YCHOBUS, ITPU KOTOPBIX ATU PEAKIIMHU UAYT 10 KOHLIA;



c(OpPMUPOBAHHOCTh YMEHHUIl MPOBOJIUTH PEAKIMH, MOATBEPKIAOLINE
KayeCTBEHHBI COCTAaB pA3JIMYHbIX HEOPTaHMYECKHX BEIIECTB, pAaCIO3HABAThH
OTIBITHBIM TTYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax HEOPTaHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh YMEHMHA pACKpbhIBaThb CYIIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUN MOCPEJACTBOM COCTABJICHMSI AJIEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOMH
peaKkuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3nencTsus (npuniuin Jle [llatense);

cOpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMHUYECKHUE TIPOIECCHI,
JeKale B OCHOBE MPOMBINUICHHOTO MOMYyYEHUs CEPHOM KHCIOTHI, aMMHUaKa, a
TaKXke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAyYHBIX MPHUHILUIAX U
AKOJIOTHYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSTHS «MaccoBas JOJsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IpU XUMHUYECKHX PEaKIUsIX, MAaCChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCE€ MU O0BbEMY OJHOTO U3 YUAaCTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIJIOBOrO 3¢ (deKTa peakind Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIECTB, MPEBPALICHUS U COXPAaHEHHsSI SHEPTUU;

c(OpMUPOBAHHOCTh YMEHHUN COOJIIOAATh MpaBUiIa MOJIb30BAHUS XUMUYECKOM
nocyJoM 1 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIUSMHU TIO BBIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBINOJHATH XUMUYECKUH
AKCIIEPUMEHT (pa3jioKeHHEe MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
OTpe/eNIeHNe CpEeAbl PacTBOPOB BEHIECTB C TIOMOIMIBIO YHHUBEPCAIBHOTO
WHANKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIIUH,
peaknuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakinu Ha Ccyibdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTMOH aMMOHHUSI, PEUICHUE HKCIIEPUMEHTAIbHBIX 3a/iay IT0
TemaM «Metamie» U «HemeTamnsl») B COOTBETCTBHM C TpaBWJIAMU TEXHUKU
0€30MacHOCTH MPHU OOPAILEHUH C BEIIECTBAMHU U Ja0OpPaTOPHBIM 00OpPYJAOBAHHEM,
NPEJCTaBISATh pPE3yJbTaThl XUMHYECKOIO JKCIepuMeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIMX peakiuid U (QOopMyIHpOBaTH BBIBOJBI Ha OCHOBE
ATHX PE3yJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MHCTOYHUKOB (CpeICTBa MacCOBOIi
KOMMYyHUKaluu, UHTepHET U IpyTuXx);



chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOMIOAaTh  IpaBHUJa  JKOJOTHYECKHU
IEJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpe/bl, OCO3HABATH
OMacCHOCTh BO3JICHCTBUS HA )KUBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, TOHUMAs
cvpicn mokazarenst [IJIK, moscHATP Ha mpUMeEpax CHOCOObl yMEHBIICHHUS H
IPEAOTBPAILLIECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00YYaroIIMXCs ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISE  CHENbIX U ClIa0OBUIAIIUMX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-ToUeUHYI0 cucTeMy obo3HadeHui JI. Bpaitnsg mjis 3anmucu XUMHUYECKUX

dhopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsn4yecTBo yacoB JJIeKTPOHHbIE

HanmenoBanmue

(uu¢posbIe)
Ne i/ pa3ieJioB U TeEM Konrpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbI

nporpamMmel padoThI padoThI

e pecypcsl

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHH

[Ipeamer
OpraHu4eCcKOn https://
xumun. Teopust chemege.ru/video-

1.1 CTPOEHUS 3 org/ https://school-
OpraHUYeCKUX sector.relarm.ru/ns
coequHeHnt A. M. m/
byrtneposa

Hroro no pazaeny 3

Pasnen 2. Yraesonopoabt

https://school-
[Ipenenvhbie sector.relarm.ru/
2.1 YTIIEBOAOPOABI — 2 nsm/
AJIKaHBI https://chemege.ru/
video-org/
https://
2.2 Apomaruuecke 2 chemege.ru/video-
YIJIEBOAOPOIbI org/
Henpenenbueie https://school-
YIJI€BOAOPOIBI: sector.relarm.ru/
2.3 aJIKCHBI, 6 1 nsm/
aJKaJMCHBbI, https://chemege.ru/
AJIKUHBI video-org/
TTpuporbIe https://school-
O — sector.relarm.ru/
2.4 3 1 nsm/
YIJICBONIOPOAIOB 1 https://chemege.ru/
WX TiepepadoTKa video-ore/
Hroro no pazneny 13

Paszgea 3. Kucaopoacoaepxxamue oprannyeckue coeIuHeHus




https://
chemege.ru/video-
org/

3.1 Crpret. Dexon 3 https:/www.sites.g
oogle.com/site/him
ulacom/

AIBIETHEL https://school-
KanGOHOBELE sector.relarm.ru/

32 P 7 nsm/

KHCITOTBL. https://chemege.ru/

CrnoxHble 3(upsl video-ore/
https://school-
sector.relarm.ru/

3.3 VYrneBons! 3 1 nsm/
https://chemege.ru/
video-org/

Hroro no pazgeny 13
Pa3znea 4. A3oTconepxkaniue opraHuyecKkue coeIuHeHust
https://school-
AMUHEL sector.relarm.ru/
4.1 AMUHOKHUCIIOTEL. 3 nsm/
beaxn https://chemege.ru/
video-org/
Hroro no pazaeny 3
Paspnen 5. BeICOKOMOJIEKYJISAPHBIE COCAUHEHHUS
https://school-
IImactmacchl. sector.relarm.ru/
5.1 Kayuyku. 2 nsm/
Bookua https://chemege.ru/
video-org/
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 D)

[MPOI'PAMME




11 KJTACC

HauMenopanime KoJymmyecTBo yacos DJIEKTPOHHBIE
Ne n/n pas3esioB u TeM KonTpoJbubie IIpakTH4eckue (1uponsre)
Bceero o0pa3oBaTeJibH
NpOrpamMMal padoThI padoThI
ble pecypcehl
Paspnen 1. TeopeTnueckue 0CHOBBI XUMHUM
CTpoeHue aTOMOB. https://school-
Ilepuoanueckuit sector.relarm.ru/
3aKOH U nsm/ Infourok.ru
11 Ilepuoauueckas 3 Ennnasa
cucremMa KOJUTEKIIUS
XUMHUYECKUX [Mudposbix
snemeHToB /JI. W. OO6pazoBaTenbHbI
MenneneeBa x PecypcoB
https://school-
sector.relarm.ru/
Crtpoenue nsm/ Infourok.ru
12 BEIIECTRBA. 4 Enunas
MHuoroobpasue KOJUTCKITUS
BEILIECTB [Mudposbix
OO6pazoBaTesbHbI
x Pecypcos
https://school-
sector.relarm.ru/
nsm/ Infourok.ru
13 XuMU4ecKue 6 1 i Enunas
peakiuu KOJUICKIUS
Hudposbrx
OO0pazoBaTebHbI
x Pecypcos
Wroro no pazneny 13
Paspnen 2. Heoprannueckasi Xumust
2.1 Metanns 6 1 https://school-
sector.relarm.ru/
nsm/ Infourok.ru
Ennnas
KOJUICKITHUS




Hudposbix
OO6pazoBaTebHBI

x Pecypcos

https://school-
sector.relarm.ru/

nsm/ Infourok.ru
Enunasa

2.2 Hewmeramnbr 9
KOJIJIEKITUS
[udposbix
O0pazoBaTebHbI
x Pecypcos
https://school-
sector.relarm.ru/
CBs3b nsm/ Infourok.ru
53 HEOPTraHWYECKHUX U ) Enunas
OpraHUYECKUX KOJIJICKITUS
BEIIIECTB [udposbix
OO6pa3zoBaTeNbHBI
x Pecypcos
Uroro no pazaeny 17
Paznen 3. Xumus u )KU3Hb
https://school-
sector.relarm.ru/
nsm/ Infourok.ru
Enunasa
3.1 XHMUS U )KU3Hb 4
KOJIJICKITUS
[MudpoBbix
OO6pazoBaTebHbI
x Pecypcos
Wroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34
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IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Tera voora Hara undposbie
M
n/n P Beero | [OWTPOMBHBIC | TIpaKTHUCCKNE | 4y yepyg 00pa3oBaTeJbHbIe
padoThI padoThI
pecypchl
https://chemege.ru/video-
[IpenmeT opraHuyeckoi XuMuu, e€ org/
1 BO3HHUKHOBEHHE, PA3BUTHE U 1 05.09.2023 | https://
3HAYCHUE www.sites.google.com/
site/himulacom/
https://chemege.ru/video-
Teopus cTpoeHMs OpraHUYECKUX org/
2 coenunenniit A. M. bytneposa, eé 1 12.09.2023 | https://
OCHOBHBIE MOJIOKECHUSA www.sites.google.com/
site/himulacom/
IIpexncrasieHne o KiIaccupuKanum https://chemege.ru/video-
OpraHUYECKUX BEIIECCTB. org/
3 Homenkiatypa (cucremarnueckas) 1 19.09.2023 | https:/
Y TPUBHAIBHBIC HA3BAHUS www.sites.google.com/
OPraHUYECKUX BELIECTB site/himulacom/
https://chemege.ru/video-
org/
AJIKaHBI: COCTaB U CTPOCHHE, e
4 P 1 26.09.2023 | hitps://
TOMOJIOTUYECKHUU Pl .
www.sites.google.com/
site/himulacom/
5 MertaH ¥ 3TaH — TpOCTEHINTe 1 03.10.2023 | https://chemege.ru/video-
MPEACTaBUTENH AJIKAHOB org/
https://




Www.sites.google.com/

site/himulacom/

https://chemege.ru/video-

/

AJKeHBI: COCTaB U CTPOEHHE, ore!

6 3 P 10.10.2023 | hitps://

CBOMCTBA .
www.sites.google.com/
site/himulacom/
https://chemege.ru/video-

OTUJIEH U TIPONUIIEH — org/

7 MpoCTeHIIne MpeCTaBUTEIN 17.10.2023 | https://

ATKEHOB www.sites.google.com/
site/himulacom/
https://chemege.ru/video-

[IpakTrueckas padorta Ne 1. org/

8 «lTonyueHnne >THIICHA U U3YUYEHHE 24.10.2023 | https:/

€ro CBOMCTBY» www.sites.google.com/
site/himulacom/

Anxauensr. ByTamuen-1,3 u http/s://chemege.ru/v1deo—
org/

metunoyraauen-1,3. [Tonyuenue

9 yraa y 31.10.2023 | https//

CHUHTETUYECKOTO KayuyKa U .
www.sites.google.com/

PE3MHBI site/himulacom/

AJIKMHEBIL: COCTaB U 0COOEHHOCTH ht /S://Cheme e./video-

. org/

CTPOEHHSI, TOMOJIOTHYECCKUH PSII.

10 P IR A 07.11.2023 | https:/

AnernieH — npocTeimuni .
www.sites.google.com/

MPEACTaBUTENb AJIKHHOB site/himulacom/

11 Brluncnenus no ypaBHEHHUIO 14.11.2023 | https://chemege.ru/video-

XUMHUYECKOHN pEaKIuu

org/
https://
www.sites.google.com/




site/himulacom/

12

ApeHsl: 6eH30:1 U TOTYOII.
TOKCUYHOCTH apEHOB

21.11.2023

https://chemege.ru/video-
org/

https://
www.sites.google.com/
site/himulacom/

13

I'eneTnueckas cBsa3b
YIJIEBOJAOPOAO0B, IPUHAICKAITUX
K pa3JuyHbIM KJIaccam

https://chemege.ru/video-

org/

https://
Www.sites.google.com/

site/himulacom/

14

[IpupoiHBIE HICTOYHUKH
YIJIEBOAOPOAOB: PUPOAHBIN a3 U
MOMyTHBIE He(TSAHBIE ra3bl, HePTh
¥ TIPOYKTHI €€ TepepaboTKu

21.11.2023

https://chemege.ru/video-

org/
https://
WWwWW.sites.google.com/

site/himulacom/

15

[TpuponHbIE HCTOYHUKH
yTJIEBOAOPOAOB: TIPUPOIHBIN Ta3 U
IOy THBIE HETSAHBIE Ta3bl, HEPTH
U TIPOJIKTHI €€ epepadoTKu

28.11.2023

https://chemege.ru/video-

org/
https://

www.sites.google.com/
site/himulacom/

16

Kontposnbnas paboTa mo pazaeny
«YTIIEBOIOPOIBI»

05.12.2023

https://chemege.ru/video-

org/
https://
Www.sites.google.com/

site/himulacom/

17

[IpenenbHble OAHOATOMHBIE
CIIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

12.12.2023

https://chemege.ru/video-
org/

https://
www.sites.google.com/
site/himulacom/




18

MHOroaromMHsl€ CIIMPTHI:
STUJICHIIIUKOIb U TIIMLEPUH

19.12.2023

https://chemege.ru/video-

org/
https://

www.sites.google.com/
site/himulacom/

19

denou: CTPOCHUEC MOJICKYJIBI,
(1)I/ISI/I‘ICCKI/IC 1 XUMHYECKHEC
CBOﬁCTBa, MMPUMCHCHUC

26.12.2023

https://chemege.ru/video-

org/
https://

www.sites.google.com/
site/himulacom/

20

Anpaerunpl: GopManbaeru u
areTaiapaerun. Aneron

30.01.2024

https://chemege.ru/video-
org/

https://
www.sites.google.com/
site/himulacom/

21

OOHOOCHOBHBIE NIPEEIBHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U YKCyCHast

13.02.2024

https://chemege.ru/video-
org/

https://
www.sites.google.com/
site/himulacom/

22

[IpakTnueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCIIOTBD»

20.02.2024

https://chemege.ru/video-

org/

https://
WWwWw.sites.google.com/

site/himulacom/

23

CreapuHoBas U 0JICMHOBAsI
KHCIIOTHI, KaK MPEICTAaBUTENN
BBICIIIUX Kap6OHOBI)IX KHUCJIOT

27.02.2024

https://chemege.ru/video-

org/

https://
www.sites.google.com/
site/himulacom/

24

MpEbU1a Kak COIH BBICIINX

05.03.2024

https://chemege.ru/video-




KapOOHOBBIX KHUCJIOT, UX MOFOIIEE
JIeUCTBUE

org/

https://
Www.sites.google.com/

site/himulacom/

25

CrnosxHbie 3(upbl KaKk
MIPOU3BOJIHBIE KAPOOHOBBIX
KUCHOT. ['Mapoin3 CI0KHBIX

3¢upoB

12.03.2024

https://chemege.ru/video-

org/
https://
WWwWW.sites.google.com/

site/himulacom/

26

Kupsl: ruiponan3, NpUMEHEHHE,
Ouosiornueckas poJib KUPOB

19.03.2024

https://chemege.ru/video-

org/
https://

www.sites.google.com/
site/himulacom/

27

YrneBoasl: coCcTas,
kinaccudukanus. Baxueimme
IpeICTaBUTEINN: TIII0KO034,
¢bpykTo3a, caxaposa

26.03.2024

https://chemege.ru/video-

org/
https://
Www.sites.google.com/

site/himulacom/

28

Kpaxman u nemnronosa kak
NPUPOIHBIE ITOJIMMEPHI

02.04.2024

https://chemege.ru/video-
org/

https://
www.sites.google.com/
site/himulacom/

29

KoHnTtponbHas paboTa mo pasaeny
«Kucnopoaconepxaiue
OpPTaHUYECKUE COCTUHEHUS

09.04.2024

https://chemege.ru/video-

org/
https://

www.sites.google.com/
site/himulacom/

30

AMMHBI: METUJIAMUH YU aHWIMH

23.04.2024

https://chemege.ru/video-
org/




https://
WWwWw.sites.google.com/
site/himulacom/

AMMWHOKHCIOTHI KaK aM(I)OTepHBIe

https://chemege.ru/video-

OpraHUYECKUE COEOUHEHUS, UX org/
31 P ’ | 30.04.2024 | https://

OHOJIOTMYECKOE 3HAUCHHE. .
www.sites.google.com/

HenTunpl site/himulacom/
https://chemege.ru/video-

benku kak npupoHbIe org/

32 BBICOKOMOJIEKYJISIPHBIE 1 07.05.2024 | https://

COEIMHEHUS WWWw.sites.google.com/
site/himulacom/
https://chemege.ru/video-

OCHOBHBIE TOHATUS XUMHUU org/

33 BBICOKOMOJIEKYJIIPHBIX 1 14.05.2024 | https://

COeTUHEHUN wWww.sites.google.com/
site/himulacom/

OCHOBHEBIE METOILI CHHTE3A httr;s://chemege.ru/wdeo-
org/

BBICOKOMOJIEKYIIPHBIX

34 CRYIIp | 21.05.2024 | hitps://

coequHenni. IlmacTMaccsl, .
Www.sites.google.com/

KayqyKd, BOJIOKHA site/himulacom/

OBIIEE KOJIMYECTBO YACOB I10 14

[NPOTPAMME




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne Jlara uudpoBbIe
Tema ypoka
n/m Beero KonTtponsnsie IIpakTn4yeckne M3yueHust 00pasoBaTelbHbIe
padoThI padoThI
pecypchl
https://school-
. sector.relarm.ru/nsm/
XHUMHUYECKUH AIIEMEHT. ATOM.
Infourok.ru Eqnnas
DneKTpoHHas KOHUTYpaLus 1 05.09.20
kosuteknus LHudpossix
aTOMOB 23
O0pazoBaTenbHbBIX
Pecypcos
Ileproauyeckuil 3aK0H U https://school-
[lepuoauueckas cucrema sector.relarm.ru/nsm/
XUMHYECKUX dy1eMenToB J1. 1. { 12.09.20 Infourok.ru Enunas
MenneneeBa, uX CBSI3b C 23' ' kosuekuus LHudposbix
COBPEMEHHOM TeopHeil CTpoeHust OO6pazoBaTebHbIX
aTOMOB Pecypcos
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHUX DIIEMEHTOB https://school-
U UX COEUHEHUH 110 Tpynnam 1 sector.relarm.ru/nsm/
neproaam. 3HaueHue { 19.09.20 Infourok.ru Enunas
MIEPUOINYECKOTO 3aKOHA U 23' ' kosuekuus LHudposbix
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB O06pazoBaTenbHbIX
J.N. Menneneesa B pa3BUTUU Pecypcos
HayKU
CrpoeHnue BeniecTna. 1 https://school-
XuMUYecKasi CBA3b, €€ BUJIBI; 26.09.20 | sector.relarm.ru/nsm/
MEXaHU3MBI 00pa30BaHuUsI 23 Infourok.ru Enunas




KOBaJICHTHOH cBsi3U. BogopoaHas
CBSI3b

kosuekuus LHudposbix
OO6pa3zoBaTeNbHBIX
Pecypcos

BanenTHOCTS.
DIEeKTPOOTPUIIATETLHOCTD.

https://school-
sector.relarm.ru/nsm/

Infourok.ru Equnas

Crenenn okucienus. Bemectsa 05.09.20
kosekius L{udposix
MOJIEKYILIPHOTO | 23 OO0pazoBaTeIbHBIX
HEMOJICKYJIIPHOTO CTPOCHUS Pecypcos
https://school-
[TonsiTue 0 TUCTIEPCHBIX
sector.relarm.ru/nsm/
cuctemax. Mctunueie u
Infourok.ru Equnas
KOJUJIOMJIHBIE PACTBOPBI. 19.09.20
kosuekuus LHudpossix
MaccoBast 107151 BelecTBa B 23 OBpasoBaTebHbIX
pacTBope Pecypcos
https://school-
Knaccudukauus n
(ucan sector.relarm.ru/nsm/
HOMEHKJIaTypa HEOPTaHUIECKHIX
z'p p Infourok.ru Enunas
coeMHEHUI. |'eHeTnueckas 26.09.20
kosekus L{upposix
CBSI3b HEOPTraHUYECKUX BEILECTB, 23 O6pasoBaTeIbHbIX
pPa3IUYHBIX KJIACCOB Pecypcos
Knaccudukarus Xxumuaeckux
. N https://school-
peakiuii B HEOpraHUIEeCKON 1 sector relarmru/nsm/
OPraHMYEeCKOM XUMUM. 3aKOH ' '
Infourok.ru Enunas
COXPAHEHUS MacChl BEILIECTB; 03.10.20
kosuekuus LHudpossix
3aKOH COXpaHEHMsI U 23 OGpasoBaTebHbIX
IIPEBPALLIEHNS YHEPIUU IIpU Pecypcos

XUMHYCCKUX PCAKIUAX

Ckopoctb peakiun. OOpaTuMele

https://school-




sector.relarm.ru/nsm/
Infourok.ru Equnas

peakun. XUMHUYIECKOe 10.10.20
kosuekuus [Hudpossix
paBHOBECHE 23
O0pazoBaTeNbHBIX
Pecypcos
https://school-
[TpakTrueckas padota Ne 1. sector.relarm.ru/nsm/

10 «BnusiHue paznuyHbIX HaKTOPOB 17.10.20 Infourok.ru Enunas
Ha CKOPOCTh XUMHUYECKON 23' ' kosutekuus LHudposbix
peakLum» OO6pazoBaTeIbHBIX

Pecypcos
DIeKTpOIUTUYECKAs

https://school-
nuccounanus. [Tonstue o

sector.relarm.ru/nsm/
BOIOpoAHOM Moka3zatene (pH)

Infourok.ru Enunas

11 pactBopa. Peakunn noHHOTO 24.10.20

kostekims L{upposix
obmena. ['maponus 23

O0pazoBaTeNbHBIX
OpTraHUYECKUX U

Pecypcos
HEOPraHUYECKUX BEILECTB

https://school-
OKuCIUTETBEHO- sector.relarm.ru/nsm/

12 BOCCTAHOBUTEJIbHBIE PEAKIIUH. 31.10.20 Infourok.ru Enunas
[TonsiTue 06 snexTponnze 23' ’ kosuekius L{udposbix
pacIuiaBoB U PacCTBOPOB COJIECH OO0pazoBaTebHBIX

Pecypcos

13 KoHTponbHas pabora 1o pa3aenny https://school-
«Teopernueckre OCHOBBI 03.11.20 sector.relarm.ru/nsm/
XUMUN» 23 Infourok.ru Enunas

koytekius L{udposix
O06pa3oBaTEIHHBIX




Pecypcos

MeTtambsl, UX MOJIOKEHHE B
[Iepnoanueckoi cucreme
XUMUYECKUX dj1eMeHToB 1. 1.

https://school-
sector.relarm.ru/nsm/

Infourok.ru Equnas

14 MenneneeBa 1 0COOEHHOCTH 17.11.20 kosutekius LudpoBerx
cTpoeHus atoMoB. O01IHe 23 O0pazoBaTeIbHBIX
(dbu3HYecKre CBONCTBA METAJNIOB Pecypcos

https://school-
sector.relarm.ru/nsm/
CrnaBbl METaJIIOB.
. Infourok.ru Equnas

15 DNEKTPOXUMHUECKUHN Psit 24.11.20
HaIPsHKECHUN METaJIOB 23 Komnekits Lidpossix

OO0pazoBaTeNbHBIX

Pecypcos

https://school-
XUMHUYECKUE CBONCTBA sector.relarm.ru/nsm/

16 BaXHEHIIINX METaUIOB (HaTpHii, 01.12.20 Infourok.ru Enunas
KaJIMi, KaJbLIMi, MarHUI, o kosutekius L{ndpoBerx
ATIOMUHHI) U UX COCTUHEHHI 23 OO6pazoBaTenbHbIX

Pecypcos
https://school-
sector.relarm.ru/nsm/

17 XHMMHYECKUE CBOWCTBA XpOMa, 08.12.20 Infourok.ru Enunas
MEIU U UX COCAUHEHUN o kosekus L{uppossix

23 O0pazoBaTeNbHBIX
Pecypcos

18 XuMHUYECKUE CBOMCTBA IIUHKA, https://school-

kKelle3a U UX COeIUHEHUN 15.12.20 | sector.relarm.ru/nsm/
23 Infourok.ru Exnnas

kosutekius [{ndposerx




OO6pazoBaTenbHbBIX
Pecypcos

[Ipaxtuyeckas padota Ne 2.

https://school-
sector.relarm.ru/nsm/

Infourok.ru Enunas

19 "Pemenne 3KCIepUMEHTATIBHBIX 22.12.20
kosekus L{upposix
3a1a4 o teme «Metamib»" 23
O0pazoBaTeNbHBIX
Pecypcos
https://school-
Hewmeramnibl, uX MojgoxeHue B
I v sector.relarm.ru/nsm/
EPHOIUICCKON CUCTEME
PHOA Infourok.ru Eqnnas
20 XUMHYECKUX 3eMeHToB Jl. W. 29.12.20
kosutekius LH{ndpoBerx
MenzeneeBa u 0COOCHHOCTH 23
O0pazoBaTenbHbIX
CTPOCHHUS aTOMOB
Pecypcos
. https://school-
du3nyecKre CBOKMCTBA
A sector.relarm.ru/nsm/
HEMETAJUIOB. AJUTOTPOTHS
B Infourok.ru Enunas
21 HEMETAJUIOB (Ha MpuMepe 12.01.20
24 kosekms L{upposix
KHCJI0pOJIa, cephl, hocdopa u
porta, cepet, hocdop O0pa3oBaTebHBIX
Tiepoaa
yriepona) Pecypcos
https://school-
. sector.relarm.ru/nsm/
XUMUYEeCKHe CBOMCTBA
Infourok.ru Eqnnas
22 raJIOre€HOB, CEPhI M X 19.01.20
. kosutekius L{ndpoBerx
COCTUHEHUM 24
O0pazoBaTeNbHbBIX
Pecypcos
23 XuMH4decKre CBOICTBA a30Ta, https://school-
docodpa u ux coeuHEHUI 26.01.20 | sector.relarm.ru/nsm/

24

Infourok.ru Equnas




kosuekuus LHudposbix
OO6pa3zoBaTeNbHBIX
Pecypcos

XUMHUYECKUE CBOWCTBA yIIIEpOa,

https://school-
sector.relarm.ru/nsm/

Infourok.ru Equnas

24 N 02.02.20
KPEMHHUS ¥ UX COCAMHCHUN 24 kosuteknus L{udpossix
OO0pazoBaTeIbHBIX
Pecypcos
https://school-
sector.relarm.ru/nsm/
25 [IpumeHeHnne BaxxHeHIMX 09.02.20 Infourok.ru Enunas
HEMETAJUIOB U UX COEeIMHEHUI 5 4' ' kosekus Ludpossix
OO6pa3oBaTeNbHBIX
Pecypcos
https://school-
O00011IeHE U CUCTEMATH3aIUS
. sector.relarm.ru/nsm/
3HaHui 1o TeMe «Hemeraisn).
Infourok.ru Enunas
26 Brluncienus no ypaBHeHUIM 16.02.20
. kosekus L{upposix
XUMHYECKUX PEaKIUi U 24
. OO6pazoBaTeIbHBIX
TEPMOXHUMHUYECKHUE PACUETHI
Pecypcos
https://school-
I 5 Ne 3 sector.relarm.ru/nsm/
akTH4ecKkast padorta Ne 3.
p p Infourok.ru Exnnas
27 «Pemienne 3xkCriepuMeHTaIbHbIX 01.03.20
kosuekuus LHudpossix
3aga4 no teMe "HemeTtaminr'"» 24
OO6pa3zoBaTeNbHBIX
Pecypcos
28 KoHTponbHas pabora 1mo Temam https://school-
«Metamne n «HemeTtamisn 15.03.20 sector.relarm.ru/nsm/




Infourok.ru Exnnas
kosutekius LH{ndpoBerx

24
O0pazoBaTenbHbIX
Pecypcos
https://school-
Heoprannueckue u sector.relarm.ru/nsm/

29 OpPTaHUYECKUE KUCIIOTHI. 90320 Infourok.ru Exunast
Heoprannueckue u 24' ' kosuteknus L{udposerx
OpraHNYeCKHe OCHOBAHUS OO0pazoBaTebHBIX

Pecypcos

https://school-
AMdoTepHbIe HEOPraHUYECKUE U

sector.relarm.ru/nsm/
OpraHUYeCcKUEe COCAUHECHHUS.

Infourok.ru Eqnnas

30 I'eneTrueckas CBSI3b 29.03.20

kosutekius [{udpoBerx
HEOPraHUYECKUX U 24

O0pazoBaTenbHbBIX
OpraHUYECKHX BEUIECTB

Pecypcos

https://school-
Ponb xumum B oOecrieueHun sector.relarm.ru/nsm/

31 3KOJIOTUYECKOH, YJHEPreTUIECKON 05.04.20 Infourok.ru Enunas
1 TIAIIEBOM O€30IaCHOCTH, 24' ' kosutekius LudpoBbrx
Pa3BUTUM MEIUIIUHBI O0pazoBaTeIbHBIX

Pecypcos
https://school-
[IpencraBnenws 06 oOmMUX sector.relarm.ru/nsm/

1 HAy4YHbIX MPUHLIUATAX 12.04.20 Infourok.ru Enxunast
IIPOMBIIIEHHOTO TTOJTYYEHHS 24' ’ kosuekuus LHudposbix
BOKHEHUIITNX BEILIECTB O0pazoBaTeNbHBIX

Pecypcos
33 UYenoBek B MUpPE BEILIECTB U https://school-




MaTepuasoB

19.04.20
24

sector.relarm.ru/nsm/
Infourok.ru Enunas
kosuekuus [Hudpossix
O0pazoBaTeNbHBIX
Pecypcos

34

Xumus u 3A0POBBLEC YCIIOBCKA

10.05.20
24

https://school-
sector.relarm.ru/nsm/

Infourok.ru Enunas
kosutekius [H{ndpoBerx
OO6pazoBaTeIbHBIX
Pecypcos

OBILIEE KOJIMYECTBO YACOB I10
[NMPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

* Xumus, 10 xknacc/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY»; AkiimonepHoe o01ecTBo «31aTenbcTBO
«IIpocBemieHue»

» Xumus, 11 xnacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHHuYeHHON
OoTBeTCTBEHHOCTHIO «/[[PODAY; Axninoneproe obmectBo «M3naTenbcTBo

«IIpocBemienne»

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

[Ma6puensa O.C. Xumus: 10 u 11 kiace : yueOHUK 17151 00111€00pa3oBaTeIbHBIX
yupexaenuil. — M.: [Ipoceemenue.

Xumust: 10-11 kmacc: KOHTPOJIbHBIE U TPOBEPOUHbIE paboThI K yueOHuky O.C.
INabpuensna / O.C. I'abpuensn, I1.H. bepe3kun, A.A. Yimakosa u ap. — M. :
Apoda;

["a6puensn O.C., Pynos H.H., TonkynoB B.. Xumuueckuii s5kcriepuMeHT B

mkosie. — M.: Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET



LimeloNSchool

https://school-sector.relarm.ru/nsm/

Infourok.ru

Enunas xomnekius Hudporeix OOpazoBaTenbHbix Pecypcos
https://chemege.ru/video-org/
https://www.sites.google.com/site/himulacom/

https://school-sector.relarm.ru/nsm/
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