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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XUMHUM Ha YpPOBHE CcpenHero obmero oOpa3oBaHUs pazpaboTaHa Ha OCHOBE
@enepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0 obpasoBanuu B Poccuiickoii ®Deneparmmy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepa’abHON 00pa30BaTENbHOW MPOTpaMMbl CPEIHEro OOIIero
obopazoBanus (DPOII COQO), mpencraBineHHblx B DenepanbHOM TOCYIApPCTBEHHOM 00pa3oBaTEIbHOM
crannapre COQO, ¢ yuérom Konnennuu npenojgaBanus yueOHOTo npeamera «XuMus» B 00pa3zoBaTeIbHbIX
opranmzanusx Poccuiickoit ®denepanuu, peaau3yrolIUX OCHOBHBIE 0Opa3oBaTENbHBIE IMPOTPAMMBI, U
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTusa BocnuTanus B Poccuiickoit @enepanun Ha niepuon g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3padOTKE IpOrpaMMbl 110 XUMHUHM, K OINpEAeNIeHUI0 OO0IIed cTpaTeruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs O0YYaIOUIMXCS CpeAcTBaMHU y4yeOHOro mpenmera «Xumus» ans 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWIM KOHIENTyalbHble TmosiokeHuss @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, CcoAep:KaHMsl, pe3yabTaToB oOOydeHHss U TpeOOBaHH K YpPOBHIO
MMOATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IOJy4aeMOE€ BBITYCKHUKAMHU O00I1e00pa3oBaTeIbHON OpraHu3alNH,
SBJIIETCS HEOThEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAOIIUM ITAllOM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEW, MPUCYIIUX LEIOCTHOM CHCTeMe
XUMHYECKOTO O0pa3oBaHMs. ODTH IICHHOCTH KAaCAarOTCS IO3HAHHUS 3aKOHOB TIPUPOJIBI, (HOPMUPOBAHUS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumudeckoe oOpa3zoBaHue 00y4arolIMXCs HA YPOBHE
cpenHero oOmiero oOpa3oBaHMs CPEACTBAMH Y4eOHOTO MpenMera «XHUMHs», COJEpKaHUE U MOCTPOCHUE
KOTOpPOTO OIpeAeNieHbl B MPOrpaMMe MO XUMUU C y4€TOM clenu(UKH HayKd XUMHH, €€ 3HaueHHUs B
MMO3HAHUM MPUPOIBI U B MATCPUAITBHOMN JKM3HHM OOIECTBA, a TAKXKE C y4ETOM OOIUX IeJIeH W MPHUHIIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI cpenHero ooumiero obpasoBanust B Poccuiickoit
denepanuu.

XUMHUsL Kak DJIEMEHT CHCTEMbl €CTeCTBEHHBIX HayK Hrpaer ocoOyl pojib B COBPEMEHHOM
IMBWIN3AIIMK, B CO3JaHUM HOBOW 0a3bl MarepualbHOW KyiIbTypbl. OHa BHOCHT CBOW BKJaJ B
(GbopMHpOBaHHUE pALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IpeACTaBiIeHUs 00
OKpY)KaloIlleM MHUpPE KaKk O €IUHCTBE MPUPOJBI U YeNOBEKa, KOTopoe (OpMUPYETCS B XMMHH Ha OCHOBE
MMOHMMAaHHUS BEIIECTBEHHOIO COCTaBa OKPYKAIOLIETO0 MHUpa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJIEUCTBYS C APYTMMH €CTECTBEHHBIMM HayKaMH, XUMHUsS CTajla HEOTHEMJIEMOM YacThiO
MHUPOBOH KyIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa M >KM3HU KaKIOTO 4ieHa oOIIecTBa.
CoBpeMeHHast XMMUsI KaK HayKa CO3HMaTeNIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTUM HalpaBjeHa Ha pelieHue
JIO0ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEOBEYECTBA — CBHIPHEBOW, DHEPreTUUYECKOM, MHUIIEBOMH,
9KOJIOTMUYECKOI 0€30MaCHOCTH M OXPaHbI 3/10POBbSL.

B cootBercTBHM ¢ OO0mMMMH HENSMU W MPUHIMIIAMUA CPEIHETO OOIIEro oOpa3oBaHUs COACpIKAHHE
npenMera «Xumusi» (10—11 kmaccel, 6a30BbIi YPOBEHb MU3YyUEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYyYalOIMXCS, HEOOXOIMMYIO UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKUX
OPHUEHTHUPOB, YCIENTHOTO BKJIIOUYCHHSI B JKHM3HBb COIMYyMa, MPOJOHKEHHUS OOpa3oBaHMsI B Pa3IUYHBIX
0071acTaX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMy TpeaMeTa «XuMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«OO0mmas 1 HeopraHWYeCKasi XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO0 HEOPTaHWYECKOW XUMHHM (C BKJIIOUEHUEM 3HAHUI K3 oOIIell XuMumn) u

opraHqucxoﬁ XHUMUU. (DOpMI/IpOBaHI/Ie JaHHON CHUCTEMBbI 3HAaHHUU Ipu HU3YUCHUHN HPCAMETA obOecrieuynBacT
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BO3MOYXHOCTh PACCMOTPEHHMSI BCETO0 MHOT0OOPa3us BEUIECTB HA OCHOBE OOIIMX MOHITHU, 3aKOHOB M TEOPHIt
XUMUHU.

Crtpykrypa comepkanust KypcoB — «Opranudeckas xumus» U «OOIIas ¥ HeOpraHUYECKass XUMHUS)
chopMUpOBaHa B MporpamMMe TI0 XUMUHU Ha OCHOBE CHCTEMHOTO MOX0/a K U3YUCHHUIO y4eOHOT0 MaTepuaia
u 00ycCJOBJIEHA MCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUW Ha ONPEAENEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XMMHUHU BEIECTBA PACCMATPUBAIOTCS HA YpPOBHE KJIACCUYECKOM
TEOPUH CTPOCHUS OPraHMYECKUX COCIMHEHHM, a TaKkKe Ha YPOBHE CTEPEOXUMHUYECKUX M DIEKTPOHHBIX
MPEJICTABICHUA O CTpOeHUH BemiecTB. CBeneHus 00 M3yd4aeMbIX B Kypce BElIecTBaxX JAOTCS B Pa3BUTHU —
OT YIJIEBOJOPOIOB JI0 CJIOXHBIX OMOJOTMYECKH aKTUBHBIX COeluMHEHUi. B Kypce oprannyeckoil Xumuu
MOJIy4aloT Pa3BUTHE CHOPMUPOBAHHBIE HAa YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHUS IEpPBOHAYAIbHBIE
MIPEJICTABICHHUSI O XUMHYECKON CBSI3M, KJIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMHUUYECKON PEaAKIUU.

[Tox HOBBIM YIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOro ypoBHS pacCMaTpUBAETCS U3yYEHHBIH Ha
YpOBHE OCHOBHOTO 001Iero oOpa3oBaHHs TEOPETUYECKUIl Marepuall U (aKTOJIOTUYECKUE CBEIEHUS O
BEIIECTBAaX W XMMHYECKOW peakmuu. Tak, B 9acCTHOCTH, B Kypce «OOIIas W HEOpraHWYeCKas XUMUS)
o0yJaromuMcsi TPEJAOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHUE TICPUOJMYECKOTO 3aKOHA C
OOIIETEeOPETUYECKUX M METOAOJIOTHYECKHUX MO3UIUH, TTy0)Ke MOHSATh UCTOPUUECKOE M3MEHEeHHe (DyHKIUH
ATOT0 3aKOHA — OT 0000IIaroIIel 10 00BACHSIONIEH 1 TPOTHO3UPYIOLICH.

Enunnas cucrema 3HaHMM O BaXXKHEWIIMX BELIECTBaX, MX COCTAaBE, CTPOEHUH, CBOMCTBaX U
MPUMEHEHUH, a TaKKe O XUMHUYECKMX PEAKIUAX, HUX CYIIHOCTHU U 3aKOHOMEPHOCTAX MPOTEKAHHS
nonoaHsierca B Kypcax 10 u 11 knaccoB sneMeHTaMu COAEpKaHUsA, UMEIOIIUMH KYJIbTYPOJIOTUYECKUN U
MPUKJIAIHON XapakTep. DTU 3HAHHS CIIOCOOCTBYIOT OHUMAHUIO B3aUMOCBSI3H XUMHHU C JPYTUMU HAyKaMH,
packpbIBaloT €€ poJib B TO3HABATEIIBHOW W TMPAKTHUUYECKOW JEATETbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBKEHHS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPHUH M MPAKTUUYECKUX MPUIIOKCHUN XUMHH,
MIOMOTaIOT BBIMTYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO M IMYHOCTHO 3HAYUMBIX MPOoOIeMax, CBI3aHHbBIX
C XUMHEH, KPUTUYECKU OCMBICIMBATh MHPOPMAIIMIO U NPUMEHATh €€ NS MOMOJHEHHs 3HAHUH, pelieHus
WHTEJUICKTYAJIbHBIX W 3KCHEPUMEHTAIBHBIX HCCIEAOBATENIbCKUX 3a/ad. B 1enmoM comepikanue yueOHOro
npeaMeTa «XUMHS» JAHHOTO YPOBHSA H3y4Y€HHUS OPHEHTHUPOBAHO Ha (OPMHPOBAHHE Y OOYUaIOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JIsl TOHMMaHUs (UmocoCckux HAeH, TakuxX Kak: MaTepuaibHOe €IUHCTBO
HEOPraHMYECKOTO U OPTaHUYECKOTO MUpPa, O0YCIOBICHHOCTh CBOMCTB BELIECTB X COCTABOM M CTPOEHHUEM,
MMO3HABAEMOCTh TMPUPOJHBIX SIBICHUNW MYTEM HIKCIIEPUMEHTa M PEHICHUS MPOTUBOPEUYHN MEXKTYy HOBBIMHU
(dakTaMu M TEOPETUUYECKHUMH TMPEANOCHIIKAMH, OCO3HAHUE POJIM XMUMHHU B PEHICHHUH SKOJOTUYECKHUX
mpo0JieM, a Takke MpodsieM cOepeKeHHs SIHEPTeTUIECKIX PECYPCOB, ChIPhS, CO3JaHUS HOBBIX TEXHOJIOTHI U
MaTepHuaoB.

B mane pemienust 3amad BOCIUTAHUS, PA3BUTHS W COIMATU3ANMM OOYYAIOIIMXCS TPHHSTHIC
MPOrpaMMOi IO XMMHH TIOJIXO/IbI K ONPEACIICHUIO COIEPKAHUS U TIOCTPOCHHS TIPEIMETA MPETyCMaTPUBAIOT
(dbopMUpOBaHNE YHUBEPCATbHBIX YIEOHBIX NEHCTBHUI, UMEIOMUX 0a30BO€ 3HAYEHHE ISl PA3TUYHBIX BHJIOB
NEeSTeNbHOCTH: pelleHus MpoOjeM, MOUCKA, aHanmu3a M O0pabOTKM HHQOpPMAIMH, HEOOXOIUMBIX IS
MPUOOpPETEHUsT ONBITA MPAKTHYECKON M MCCIIEIOBATEIBCKON JIEATEILHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MMO3HAHUH XUMHH.

B mpakTtuke npenosaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK M HA YPOBHE
cpenHero o6Omero oOpa3oBaHUS, MPHU OMPEIEICHUU COJSPXKATEIbHON XapaKTepUCTUKU IeNeld M3ydeHUus
MpeAMETa HalpaBlIeHUEeM MEPBOCTETICHHOW 3HAYMMOCTH TPAJUIMOHHO MPHU3HAETCS (POPMUPOBAHHE OCHOB
XUMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUYECKOMN NIEATETLHOCTH YelIOBEKa U
KaKk OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOM TOUKH 3PEHHsS] TaKOW MOAXO0A K
ONPEEICHUIO LIeTIeH N3YUSHUS IIPEIMETA SABIISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH IENIMU M3Y4eHHs MNpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

e (GOpMHpPOBAHHE CHCTEMBbl XHMHYECKMX 3HAHWW KaK Ba)KHEHIIEH COCTaBJISIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHPa, B OCHOBE KOTOPOH JIeXkKaT KIFOUYEBbIC TOHITHS, (PyHTaMEHTaTbHBIC 3aKOHBI
U TEOPUH XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHMMAHHE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MUPOBO33PEHYECKOTO0 XapaKTepa, O3HAKOMJIEHHME C HUCTOpUEH UX pa3BUTHS U
CTaHOBJICHUS;

e (opmupoBaHUE U pa3BUTHE NMPEACTABICHUI O HAYyYHBIX METO/AaX MO3HAHMS BEIIECTB U XUMHUYECKHUX
peakuuii, HEOOXOAMMBIX [UIsi MPUOOPETEHHS YMEHHM OPHEHTHUPOBATHCA B MHUPE BEIIECTB H
XUMHUYECKHX SBJICHH, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUYECKON U MTOBCETHEBHOM KU3HH,

® pa3BUTHE YMEHUH M CIOCOOOB JESATENLHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OObSICHEHHEM
XHUMHAYECKOT0 3KCIIEPUMEHTA, COOIIOICHIEM ITPaBUi 0€30MacHOr0 00PAICHHUs C BEI[ECTBAMHU.

Hapsiny ¢ atum, conepkarenbHasi XapakTepUCTHKA LeIel U 3a7a4 U3y4eHUsl IpeIMeTa B Iporpamme
[0 XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHU C HOBBIMHM MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero o6pazoBanus. CerofHs B MpenojaBaHUM XUMHH B OOJbIICH CTENEHH OTHAETCS MPEANOYTEHHUE
MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOydYeHHWs, OPUEHTHPOBAHHOW HA TIOJTOTOBKY BBITyCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHW3ally, BJIAJCIOMIET0 HE HAa0OpPOM 3HaHWHK, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU AKTUBHOTO MOJYYEHHUS 3HAHMA W TPUMEHEHUs UX B
peaNbHOM JKU3HM JUISI pEIICHUS MTPAKTUYECKHUX 3a7au.

B cBsi3u ¢ 3TUM TIpW M3y4YeHUH TIpeaMeTa «XUMUS» JOMHHHPYIOIIEE 3HaYCHUE MPUOOPETAIOT TaKKe
LeJH U 33J]a41, KaK:

ajanrtanus OOy4aromMXcs K YCJIOBUAM JMHAMUYHO pa3BUBAIOLIETOCS MHpPa, (HOpMHUpPOBaAHHE
UHTEJUJICKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMooOpa3oBaHHUIO,  COTPYAHHYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KU3HECHHBIX CHTYAIIMsIX, CBA3aHHBIX C
BEIICCTBAMH U UX PUMEHCHHEM;

dbopMupoBaHHe y O0OYYarOIIMUXCS KIIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOLINX
YHHUBEpPCATbHOE 3HAYCHHE IS Pa3MYHBIX BHJOB JAESITEIBLHOCTU: PEIICHUs MpoOyieM, TOUCKa, aHAIHu3a U
o0paboTku MH(pOpManMK, HEOOXOAUMBIX IJs NMPUOOPETEHHUs ONbITa JEATENbHOCTH, KOTOpas 3aHMMAET
BOXKHOE MECTO B IO3HAHUU XHUMHH, a TaKXKe IS OIEHKH C TO3UIMKA SKOJOTUYECKOW Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKHX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MIPUPOIHYIO CPENy;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
00yyaroluXxcsl: CIOCOOHOCTH CAMOCTOATEIBHO NMPUOOpETaTh HOBbIE 3HAHMSA IO XMMHHM B COOTBETCTBUU C
KU3HEHHBIMH TTOTPEOHOCTSIMU, HCIIOJIB30BaTh COBPEMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJIOTHH IS TTOWCKA H
aHanM3a y4eOHOW U HayYHO-TOMYJISPHON HH(POPMAITUN XUMUYECKOTO COIeP KaHNUS;

dbopMupoBaHHEe U pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATUBHOTO U JIOTUYECKOTO MBINIICHHUS,
Ha0JII0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE€ OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IpPH
TUTAHUPOBAHUY M TTPOBEJICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Yy OOydYaroIUXCs YOekKAEHHOCTH B TYMAaHUCTHMYECKOW HAMpPaBIEHHOCTH XUMHUH, €€
BXHOW POJM B PEHICHHH TJIOOANBHBIX MPOOJIEM palMOHAIBHOTO MPUPOIONONb30BAHMS, MOMOTHEHUS
SHEPreTHYECKUX PECYPCOB U COXPAHEHMSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOI0
OTHOIICHUS K TIPUPOJIC U CBOEMY 3JIOPOBBIO, a TAaK)Ke MPHOOPETEHUS OIbITa UCIIOIL30BAHUS MOTyYEeHHBIX
3HAHUU I TPUHSITHSI TPAMOTHBIX PEIICHHU B CUTYaIUsX, CBSI3aHHBIX C XUMHUYECKUMH SIBICHUSIMHU.

B yuebGHOM mmane cpemHero oOrmiero obpa3zoBaHusl MpeaMeT «XUMHsS» 0a30BOTO0 YpOBHS BXOJUT B
COCTaB MpeaIMeTHON 00s1acTh «EcTecTBEeHHO-HAYYHBIE IPEIMETHI.

OO01iee 4yuciIoO 4acoB, OTBENEHHBIX MJS M3YYEHHs] XMMHH, Ha 0a30BOM YpOBHE CpEIHEro OOIIero
oOpa3zoBanusl, coctaBnseT 68 yacoB: B 10 knacce — 34 vaca (1 gac B Henento), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coeaquunennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEJIMHEHUN (cucreMaruyeckas) M TpPUBHAJIbHBIE HAa3BaHUS BAXKHEHIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYII
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUuu 3aMeleHus |
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTABUTENN AJIKCHOB: (M3MYECKMEe M XUMHYECKHE CBONCTBa (peakiuu TUAPUPOBAHUS,
raJIOreHUPOBAHUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
HPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTaeBOAOpoA0B. [IpupoHbIil ra3 U MonmyTHbIE HEQTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUN), nupoau3. [IpoaykTel nepepaboTku He(dTH, UX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTs» 1 «YToaby», MOAETUpOBaHNE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MOJIyYEHHUE 3TUJICHA U N3YYE€HHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTHUBHBIMU METaJlJIaMH, I'aJJOT€HOBOJOPOJAaMHU, IOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IIEJI0YHBIMU METaJlJIaMH, KAUECTBEHHAs peaklus Ha
MHOIOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpumMeHeHue raunepuHa u
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenune penomna.

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

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs M YKCYCHAsi KHUCJIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE ICHCTBHE.

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

VYrneBoJpl: cocTaB, KilacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbl, (QU3UYECKHE U XHUMHUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. Ppykro3a Kak H30Mep IIFOKO3bI.

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

OKCIEpUMEHTAJIBHBIE METOJbl W3Y4YEHMsI BEIIECTB M MX IPEBPALICHUI: IPOBEICHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakIMu OJHOATOMHBIX CHHUPTOB (OKHCIEHHE 53TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHUpPTOB (B3auMojeWcTBHE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcujaa cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMasia C HOJOM), HpPOBEAEHUE MPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJIHOTO BEIECTBA MJIM TPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha MpuUMepe TJHMIMHA). buojorumueckoe 3HaueHUE
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKCHepruMEeHTaJIbHbIE METOAbI M3Y4YEHUs BEIIECTB W WX INPEBPAICHUI: HAONIOJCHUE U
OIMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCNKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYISIPHBIX COCAMHCHHWH: MOHOMEp, HOJHMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEPHU3AIMU, CPEIHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IIPU M3Y4YE€HHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU JJIsl OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MNOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

®dusuka: marepusi, SHEPIus, Macca, aToM, IEKTPOH, MOJIEKYJIa, SHEPTETUIECKUI YPOBEHB,
BEILIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, (pU3MYECKUE BETHMYMHBI U €IUHHIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKH, YIIeBOIbI, dKUPbI, PEePMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBsA3p nNEepUOAMUYECKOTO 3akoHa M Ilepumonnueckoil cHUCTEMBI XUMHUYECKUX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHue NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHYECKas CBs3b. BuAbl XMMHUYECKOH CBs3M (KOBaJEHTHAs
HEMoJIsIpHasl U TOJISIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpooTpUulaTenbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOphL. MaccoBas 101
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX pPEAKUUHd B HEOPraHUYECKOW W
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIe peakLUu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIINE HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyYEHHs] BEUIECTB M UX MPEBPALECHUN: JEMOHCTPALIMS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHWE IEPOKCHAAa BOAOPOJA B IMPUCYTCTBUM KaTalu3aTopa,
ONpEeNIEJIEHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUYECKUX PEAKIIMi, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hemerannel. [lonoxenue HemerauioB B llepuoanueckoil cucremMe XHMHYECKUX
anementoB J[. . MenneneeBa M 0COOCHHOCTH CTpoeHHsI atomMoB. (Du3nueckue CBONCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMHAYECKUX 3JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢dusnueckue cBoiicTBa MeTaioB. CIUTaBbl METAJLIOB. DJIEKTPOXMMHUYECKUU Pl HAMPSIKEHUI
METaJIOB.

XYUMHYEeCKHEe CBOICTBa BaXXHEMIIMX MeETAIIOB (HATPUM, Kaiuil, KanblLMi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAILlEHHI: H3ydeHUE
KOJUIEKIMA «MeTajuibl U CIUIaBbl», OOpa3llOB HEMETAJUIOB, DPELIEHUE HKCIEPUMEHTATbHBIX
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3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMoielicTBUE THUAPOKCUIA ATOMUHUSA C PACTBOPAMM KHCIOT U IIEJNOYEH, KAueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

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

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHuu HKOJOTMUECKOM, SJHEPreTHYeCKOM 1 MUIEeBOi O€3011aCHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX Hay4yHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTEpUabl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiia 6€30MaCHOI0 MCII0JIb30BaHMsI IPENapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOILeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJI OTJEIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4Hble IIOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  JKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, HEpPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEHTPOH, WOH, HU30TOII,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasoB., CEJIbCKOXO035HCTBEHHOE MIPOU3BOJICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YarOIMIMMUCS
IporpaMM CpeAHero oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).



Hay4Ho-MeToanueckoil OCHOBOM i Pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
IpOTpaMM CPeAHEro o0IIero 00pa30BaHus SABISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHM C CUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpeaHero ooumero obpazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYUEe MOTUBALMU K 00yUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHHUI JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOCH JEATEIBHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LEJIOCTHOM CHCTEME XUMHUYECKOIO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKOH KYIbTYphl M CHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'yMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJ€alaMH POCCHICKOTO
IPpaXTAaHCKOTO OO0IIecTBa, MPUHATHIMA B OONIECTBE HOPMAMH W TIPAaBHJIAMU TOBEICHUS,
CIOCOOCTBYIOLIMMH IpolieccaM CaMOIO3HAHUS, CAaMOPa3BUTHA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JUYHOCTH 00YYarOIIUXCSl.

JIM9HOCTHBIC PEe3yNIbTaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaXaroT c(HOpMHUPOBAHHOCTH
ONBITa TO3HABATEIHHONM M MPAKTHYECKOW MAEATEIBHOCTH OOYYAIOMIMXCS 10 pealn3aluu
MPUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelieHnn yueOHbIX U MTO3HABATENIbHBIX 3a]1a4, BHITOJIHEHUH XUMHUECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTHYECKOrO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOTOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U TIPAKTHKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMOJYYEHHHU U TOCIEAYIONIEM aHAJIU3€
uH(OPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;
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TOTOBHOCTH OILICHUBATh CBOE IOBEJACHHE U MOCTYNKHM CBOMX TOBApHUINEH C MO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCIIECTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOIOfICHHS TpaBUJI 0E30MACHOTO OOpAaIleHUs] ¢ BEUIECTBAMH B OBITY, MMOBCEIHEBHOU
JKU3HU U B TPYAOBOU JIEATEIbHOCTH;

NOHMMAHUA LEHHOCTH WPaBWJI UHAMBHAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUA TOCJECACTBUI U HEMPHUATUS BPEIHBIX MHPUBBIUEK (YHNOTPEOJEHUS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKOW JIESTEIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COLMAIBbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJibTaTaM TPYI0BOH ACATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaTbHOM TpPaeKTOpUH OOpa30BaHMs,
Oynyiieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB U IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JIOrMYEeCKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKH I1eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCTOIB30BAHUS JTOCTHIKEHUI XUMUH ISl PEIICHUS] BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIB30BAHNS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOIHON cpee,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEUCTBUI U NPEIOTBPAILATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IJAHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWM TMPUPOJIHBIX 3aKOHOMEPHOCTEH W
peIeHr IPOo0IeM COXPaHESHUS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH /I COBPEMEHHON LMBHWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH W BAXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIbTYpbI, PEIIEHUN TJII00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
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SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecrevYeHn: yCIOBH yCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTH: TOHUMAaHMsS CYIIHOCTM METOJIOB IO3HAaHMS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIb30BATh IMOy4aeMbIe 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHSI JIeJ1aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (P)AKTOB M MMEIOIIUXCS TAHHBIX
C LEJIbIO TTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIIPHO MCIOJIb30BaTh XMMHYECKUE 3HAHUS JUIsl PEIICHUS TTpoOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM IS TEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU
JIeSITEILHOCTH.

METAIIPEJIMETHBIE PE3YJIbTATbI

MertamnpenMeTHbIe Pe3yibTaThl OCBOCHHUS YYEOHOTrO MpenMeTra «XUMHUsS» Ha YpPOBHE
cpeaHero o0miero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTeMa, HAyYHBIH (aKkT, MPUHLMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHblE  yueOHble  JAeHCTBHS  (TMO3HABaTelbHbIE,  KOMMYHHMKAaTHBHBIE,
perymnsTuBHble), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TIPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh  OOYYarOLIMXCS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertarnpenMeTHbIE pe3yNbTaThl OTPAKAIOT OBJAJCHUE YHHUBEPCATHHBIMH y4eOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENNbHO (OPMYyJIMpPOBaTh M aKTyaJlu3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeneNaTh LENU JAEATeNbHOCTH, 337aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUKEHHS,
COOTHOCHTD PE3YJIbTaTHI ICATEIEHOCTH C MTOCTABJICHHBIMHA IEJISIMU;

UCTIONIB30BaTh TMPH OCBOCHWM 3HAHWW TPUEMBI JIOTMYECKOTO MBIIUICHAS — BBIICIATH
XapakTepHble TMPHU3HAKH TOHATUH W YCTAHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME MOHATUS Il OObSICHEHHSI OT/ICNIbHBIX (PaKTOB U SIBIICHUIA;

BBIOMPATh OCHOBAHUS Ml KPUTEPHUH VTS KJIacCH(UKAIIUH BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJINBATh MIPUIUHHO-CIICACTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SBJICHHUSIMH;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuh — TpU pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOpPMYyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHHUS YUEHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOJI0aTh 32 XOJIOM IPOIECCca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpeTaTh ONBIT YYEHUYECKOM HCCIIEI0BAaTEIbCKOW U IMPOEKTHOM JeATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbE IOcoOMs, pecypcbl VHTepHera),
aHaJIM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHUs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMynupoBaTh 3ampockl U NPUMEHSATh pa3jIMuHble METOAbl IPU IOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI YU€OHBIX 3aj1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (hOopMy IpencTaBieHuss HHGopMaluu (CXeMbl,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOMH
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKHe) 3HAaKu U
CUMBOJIBI, (popMyIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

OsiageHne yHUBePCAJIbHBIMA KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMMU TPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEJOBAHUIO CBOICTB HM3Yy4aeMbIX BEIIECTB,
peanu3alu y4eOHOro mpoekTa ¥ (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYX/IeHUS 1 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:
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CaMOCTOSITENIFHO TUIAHUPOBATH M OCYILIECTBIIATH CBOIO TO3HABATEIFHYIO JEATEIBHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICUCTBUN TIPU BHITIOJHCHUH YYEOHBIX M HCCIICOBATEIBCKUX 3a7ad,
BBIOMpAaTh Hanbosiee Ah(HEKTUBHBIN CIIOCOO UX PEHICHHUS ¢ YYETOM MOJIYYCHHUST HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHAlIW3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XUMHUsD OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOLIEH €CTEeCTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHrsT TPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HNOHSTUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPUIIATENIFHOCTh, XHMHYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pajguKanl, HU30MEpus, M30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAUHEHUS, MOHOMED, IOJIMMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUU; MHPOBO33PEHUECKHME 3HAHUs, JIe)KAIIUEe B OCHOBE IOHUMaHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
CoCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJb30BaHUH BaXKHEUIIINX OPraHMUYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOMN) (OpMYIT OPraHNYECKUX BELIECTB
U YpaBHEHUN XMMHUYECKHX pEaKlWi, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABINBATh NPUHAIJIECKHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KJIACCy/TPyIIe COEAMHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs o cucremarndeckoii Homenkimatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHs OTACIHHBIX OPTraHMYECKHX BEIIEeCTB (STHJICH, MPOIMHIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHoN, (opManbAeTHA, aleTaabJeTui, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIOTA, TIIOK03a, (GpyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TJIUIUH);

14



c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbl XMMHYECKON CBA3M B OPraHUYECKHX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXKCHHUS TEOPUU CTPOSHUS OPTraHUYECKHX
BetiectB A. M. bytnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUITMYHBIX MPECTABUTENICH PA3TMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTan, 2TaH, STWJCH, NPOMWIEH, ameTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJ, ATAHOJ, ATHJICHTJIMKOIb, TIUIEPUH, (EHON, aleTalbJeru], MypaBbUHas U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIONIMX XUMHYECKHX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb MCTOUYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIECHUS [0 XUMUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB pEaKlun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHMS, KCIONb3YEeMbIX B XHUMHUU TMPH H3YYCHUHM BEIIECTB U XUMHYECKHX SBICHUI
(HaOnrofieHue, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JISI IPUHSATHUS PEIICHUA B KOHKPETHBIX JKH3HCHHBIX CUTYAIlUSX, CBI3aHHBIX
C BEIIECTBAMU U MX IPUMCHECHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMIOJHATE XUMHYECKUH JKCICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpeBaHUU, MOMyYEHUE ITHICHA U U3YYCHHE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTyparus OeJIKoB Mpu
HarpeBaHuM, I[BETHbIE PEAKI[MU OENKOB) B COOTBETCTBUHU C IPAaBHJIAMHU TEXHHUKH O€30M1aCHOCTU
npu oOpallleHUuu C BElIeCTBaMHU U JJaOOpaTOpHBIM 00OpYIO0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucCu YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(dbopMynUpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATH XUMHUYECKYI0 WH(HOPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUI COOMOaTh MpaBWiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBECHUA B OBITY M TPYAOBOHM JEATENHHOCTH B IENSIX COXPAHEHHUS CBOETO 30POBBS U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
OTIpeNIeTIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMasl cMbica Tokaszarens I[IJIK, moscHsTh Ha
npuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeNIOBEKa;

JUIST 00yYaroIUXCs C OTPAaHMYCHHBIMHA BO3MOXHOCTSIMH 370POBBS: YMEHUE TPUMEHSTh
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB H XUMHUYCCKHX SBJICHHIA,

JUISL  CIETBIX W CHA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE HCIONbh30BaTh penbedHo-
TOYCYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins ams 3anucu XuMudeckux GopMyiL.
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11 KUIIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHDY
OTpaXkaroT:

Cc(OPMHPOBAHHOCTb NPEACTABICHUN: O XMMHUYECKOH COCTaBIAIOIIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHUpa, POJIM XMMHUHU B TIO3HAHUM SIBJICHUN MPHPOIBI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJIHON Cpene;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATraIOIINeE
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH 00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHMCIICHMsI, XMMHYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUIMYecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKHUX  PEaKLuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMAIMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKOH  peakIuM, XHUMHUYECKOe pPABHOBECHE); TEOPUM U 3aKOHBI  (TeopHus
JNIEKTPOJIMTUYECKON  JucconManuy, nepuonudeckuil 3akoH [J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JEeKalue B OCHOBE IIOHMMAaHMs IPUYUHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBJICHMH,
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM EATEIBHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKT€pHbIE IPU3HAKU MOHATUMN, YCTaHABIINBAThH
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILUE IMOHATHS IIPU ONHMCAHUU HEOPraHMYECKUX
BEUIECTB U UX NPEBPAILCHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
GopMyN BEIIECTB M YypaBHEHUN XHUMUYECKUX pEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbC Ha3BaHWs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, ralméHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJA, NMUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONpPEAENATh BaJICHTHOCTh U CTETIEHb OKUCIEHUSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3JIMYHOTO COCTABAa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeapl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCTUHEHMH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHUH (MIPOCThIE BEIIeCTBA — METAJLIbI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MennieneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKHX 1eMeHTOB 1—4 nepunonos Ileprnoanyeckoi cucteMbl XUMHUYECKUX 371eMeHToB /1. U.
MeHaeneeBa, HMCHONB3YS TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTANN», «IHEPreTUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHWMHUYECKUX 3JIEMEHTOB U HX
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COEIMHEHUH MO nepuoaaM u rpynnaM Ilepuoguueckoil cucteMbl XUMUYeCKuX snementoB [1. U.
Menpeneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPHKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXJAYy HEOPraHMYeCKUMHU BEIIeCTBAaMU C TOMOIIbIO ypaBHEHUN
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENCHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJTHBIC
U COKpaIEHHBIC YPaBHEHUS PEaKIWH MOHHOTO OOMEHa, YUMTBIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuu UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIEekKaIlue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYSHUsI CEPHOW KHUCIOTHI, aMMHaKa, a TakkKe cPOpPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIIMX HAy4yHBIX HNPUHLMIAX M 3KOJOTMYECKUX IMPOoOJIeMax XMMHYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C KCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOrO 3(PQeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAHHEM, a TaK)KE MpaBUiia 0OPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
PacTBOPOB BEILECTB C NMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW peaKlUH, PeaKIMd HOHHOrOo OOMEHa, KaueCTBEHHBIE pEaKkIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCIEPUMEHTAIbHbIX
3amau o TtemMaM «Mertamnel» U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
0e30MacHOCTH NpU 00pallleHNH ¢ BELIECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIATh
pe3ysbTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCcH YPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIECO00Pa3HOTro
MOBE/EHNA B OBITY M TPYIOBOM JEATENHHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
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OKpYKarolllel MpUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX BEIECTB, MOHUMast cMbIci nokasatens [1IK, nmoscHaTh Ha mpumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIICHUS UX BPEIHOIO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh peibedHo-
TOUYEUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins ais 3anucu XuMuaeckux Gopmyi.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
HaumMeHoBaHme KosmuecTBo yacos

Ne JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3ejioB M TeM Kourpoubnble IIpakTHyeckue

n/n Bcero pecypcsl
NporpaMMsl padoThbI padoThbI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM

[Tpezentanus (MHOOYPOK):
https://infourok.ru/prezentaciya-predmet-
organicheskoj- himii-10-klass-4554865.html Ypok
(Iudposas 6ubnmoreka): https://app.onlineschool-
1.ru/10-Klass/himiya/predmet- organicheskoj-

[Ipenmer oprannyeckoit himiil/article Buneoypok:
xumun. Teopus https://youtu.be/fG2Ch27M-5¢ Vpoxk (SIKnacc):
1.1 CTPOCHHSI OPTaHHYECKUX 3 0 0 https://www.yaklass.ru/p/himija/10- klass/osnovy-
coenuHeHui A. M. organicheskoi-khimii-6490554/predmet-
bytneposa organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-

organiches_-6447217 Buneoypok (MHTEpypOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypox
(POII): https://resh.edu.ru/subject/lesson/6149/

Hroro no paszneny 3

Pasnen 2. YraeBonopoabt
Ypox (POII): https://resh.edu.ru/subject/lesson/6151/

1T
51 IJ)I ZILZHBOHB;C - 9 0 0 Buneoypoxk (MHTEPYPOK):
' yr AOPOR https://www.yaklass.ru/p/himija/10-
aJIKaHBI

klass/uglevodorody- 6579439/alkany-metan-i-ego-
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https://infourok.ru/prezentaciya-predmet-organicheskoj-
https://infourok.ru/prezentaciya-predmet-organicheskoj-
https://app.onlineschool-1.ru/10-klass/himiya/predmet-
https://app.onlineschool-1.ru/10-klass/himiya/predmet-
https://youtu.be/fG2Ch27M-5c
https://www.yaklass.ru/p/himija/10-
https://interneturok.ru/lesson/chemistry/10-
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6151/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-

gomologi-6579437 Ilpesentauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-predelnie-
uglevodorodi-alkani-klass-3137148.html

Ypox (POI): https://resh.edu.ru/subject/lesson/5412/
Ypoxk (SIKiacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-poluchenie-i-

HenpenenbHbie primenenie-6895074 Ipesenrarus (MHOOYPOK):
2.2 YTJIEBOJIOPO/IBL: AIKEHBI, 6 0 https://infourok.ru/prezentaciya_k_uroku_himii_etilen-
AJIKaJUEHBbI, aJIKUHbI 433483.htm Ypoxk (SAKmnacce):
https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-etilen-i-ego-
gomologi-6898889
ADOMATHIECKHE Buneoypox: https://youtu.be/TisuaxrHTUE Ypox
2.3 IJ)I 5 o 2 0 (AKmacc): https://www.yaklass.ru/p/himija/10-
YHICBOAOPOA klass/uglevodorody-6579439/alkadieny-6899278
Ypox (POII): https://resh.edu.ru/subject/lesson/6148/
IIpupoaHbIE HICTOYHUKHU
54 CBOTODONOB H HX 3 1 VYpoxk (Ludpoast Oubnuorexa):
' r AOPOA https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
nepepadoTka o
sposoby-eyo-pererabotki/article
Hroro mo pazueny 13

Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1

3.2

Cruprel. ®enon

ANBOETUIL.
KapOoHOBBIE KHCTOTHI.
Crnoxubie 3¢upbl

3

0

VYpox (POII): https://resh.edu.ru/subject/lesson/4769/
VYpox (POII): https://resh.edu.ru/subject/lesson/5727/

Ypox (POI): https://resh.edu.ru/subject/lesson/4776/
21 O1HOOCHOBHBIE TpeieNIbHbIE KApOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYCHaA
1
Buneo: https://youtu.be/pJ1uH94VUoU IIpesenrarus
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https://infourok.ru/prezentaciya-po-himii-predelnie-
https://resh.edu.ru/subject/lesson/5412/
https://www.yaklass.ru/p/himija/10-
https://infourok.ru/prezentaciya_k_uroku_himii_etilen-
https://www.yaklass.ru/p/himija/10-
https://youtu.be/TisuaxrHTuE
https://www.yaklass.ru/p/himija/10-
https://resh.edu.ru/subject/lesson/6148/
https://app.onlineschool-1.ru/10-klass/himiya/neft-i-
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/4776/
https://youtu.be/pJ1uH94VUoU

(MH®OVYPOK): https://infourok.ru/prezentaciya-po-
himii-na-temu- karbonovie-kisloti-klass-bazoviy-
uroven-520349.html Ypoxk (SIKnacc):
https://www.yaklass.ru/p/himija/10- klass/aldegidy-
ketony-karbonovye-kisloty- 6780279/karbonovye-
kisloty-karboksilnaia-gruppa- 6795067 Ypok
(Iudposas maboparopwusi): https://app.onlineschool-
1.ru/10-Kklass/himiya/karbonovye- kislotyl/article
Buneoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonovye-kisloty-stroenie-fizicheskie-
svoystva-

3.3

VrieBoanl 3 1

Ypox (POI): https://resh.edu.ru/subject/lesson/6150/

Hroro no paszneny 13

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus1

41

AMUHBI.
AMHHOKHUCIOTEL. benku

Buneoypox : https://youtu.be/X4f1xE-PpgU
https://youtu.be/GMOOOrXCk3w Vpok (Skmacc):
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
Buneoypox (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
[Tpesenranus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
aminy- 10-klass-4410983.html Ypoxk (P3I1):
https://resh.edu.ru/subject/lesson/4743/ Ypox(P3I1I):
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https://infourok.ru/prezentaciya-po-himii-na-temu-
https://infourok.ru/prezentaciya-po-himii-na-temu-
https://www.yaklass.ru/p/himija/10-
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-
https://app.onlineschool-1.ru/10-klass/himiya/karbonovye-
https://interneturok.ru/lesson/chemistry/10-
https://resh.edu.ru/subject/lesson/6150/
https://youtu.be/X4f1xE-PpgU
https://youtu.be/GM0O0rXCk3w
https://www.yaklass.ru/p/himija/10-
https://interneturok.ru/book/chemistry/10-
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
https://resh.edu.ru/subject/lesson/4743/

https://resh.edu.ru/subject/lesson/4743/

Uroro no pazgeny

3

Paspnen S. BeicokomoJieKy/IsipHbBIE COeIUHEHUSA

Buneoypox: https://youtu.be/1tj84CWCZ1Q Vpok

(SAxmacc): https://www.yaklass.ru/p/himija/10-

klass/vysokomolekuliarnye-soedineniia-vms-
Inactmaccer, Kayaykin, 688_078?/osn_c_)\{nye-poniatiia-vm§-reaktci I-

5.1 BonoKa 2 0 0 polimerizatcii-i- polikondensatcii-6880783
[Tpesentauuss (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
visokomolekulyarnie-soedineniya-3194967.html Ypoxk
(PDII): https://resh.edu.ru/subject/lesson/6095/

Hroro mo pazueny 2
OBIIEE KOJIMYECTBO 34 9 9
YACOB I10 ITPOT'PAMME
11 KJIACC
N HaumenoBanu KosunvecTBo 4acoB

) € pasaejioB u
n/ Tem Beer Konrpoabnsl  IIpakTuueckn  DJIEKTPOHHBIE (H(POBLIE) 00pasoBaTebHbIE PECYPCHI

0 e padoThbI e padoThI
NporpaMMbl

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

1.1

Crpoenue
aTOMOB.

[Tepuoanuecku 3
1 3aKOH U

[Tepuoanuecka

[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-stroenie-atoma-klass-1984616.html
Buneoypo:https://youtu.be/AAS2a9Jtoal Ypoxk
(SKmnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-
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https://resh.edu.ru/subject/lesson/4743/
https://youtu.be/1tj84CWCZ1Q
https://www.yaklass.ru/p/himija/10-
https://infourok.ru/prezentaciya-po-himii-na-temu-
https://resh.edu.ru/subject/lesson/6095/
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-atoma-klass-1984616.html
https://youtu.be/AAS2a9JtoaI
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621

s cCCTEMa
XUMHUYECKHUX
3j1eMeHTOB /I,
H. Meunneneena

atoma-6936621
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
Ypok (POIII):https://resh.edu.ru/subject/lesson/6479/ Ypox
(Iudposas 6ubimoreka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-0-stroenii-al/article Ypoxk
(SIKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-
periodicheskaia-sistema-khimicheskikh-elementov- -6948490
[Mpesenranusi(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-
profil-5494709.html Ypox (L{udposas
oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himicheskl1/article
Buneoypok: https://youtu.be/QXdbVsZIPLE
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma

IMpesenrtanus(MHP®OYPOK):https://infourok.ru/prezentaciya-po-
himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-

Crpoenue veschestva-klass-497723.html
12 BEIIIECTBA. Buaeoypox:https://youtu.be/ aQRN5gLsIU Ypoxk
' Mmuoroo6pasue (PDIII):https://resh.edu.ru/subject/lesson/5911/

BEIIIECTB Buaeoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
gibridizatsii
[Mpesenrtaruss(MHD®OYPOK):https://infourok.ru/prezentaciya-11-

13 XuMHYecKue klass-klassifikaciya-himicheskih-reakcij-5540433.html
' peakuun Buneoypoxk:https://youtu.be/KayE72EE8ak Ypok

(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
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https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://resh.edu.ru/subject/lesson/6479/
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://youtu.be/QXdbVsZlPLE
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://infourok.ru/prezentaciya-po-himii-obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-veschestva-klass-497723.html
https://youtu.be/_aQRN5qLsIU
https://resh.edu.ru/subject/lesson/5911/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://youtu.be/KayE72EE8ak
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758

Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
priznakam-6964758
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypok
(Iudposas dubimoreka):https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-reakc5/article Ypoxk
(POII):https://resh.edu.ru/subject/lesson/4938/
[Mpesenranus(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypoxk: https://youtu.be/WzMQECApPS51w Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-
vliiaiushchie-na-skorost-reaktcii-6964759
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-
reaktsii Ypok (ILludposas 6ubnmorexa):https://app.onlineschool-
1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcijl/article
I[Mpesenranuss(MHPOYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok:
https://youtu.be/enJkEtsyebw Ypoxk
(SKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-
rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-
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https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://youtu.be/WzMQEcAp51w
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://youtu.be/enJkEtsyebw
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena
https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

Htoro no paznemny 13

dissotsiatsiya-reaktsii-ionnogo-obmena
[Mpesenrtamuss(MHO®OYPOK):https://infourok.ru/prezentaciya_okislit
elno-vosstanovitelnye reakcii_11 klass-481851.htm Buugeoypoxk:
https://youtu.be/sm08C621t2k https://youtu.be/PDntLNA3g3Il Ypoxk
(Iudposas 6ubimoreka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article
https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-
rastvorl/article

Pasznen 2. Heopranuueckasi xummusi

2.1 Mertamiel 6

I[Mpesenranus(MHPOYPOK):https://youtu.be/sL L30qu9gXc Ypok
(Axmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/metally-obshchie-svoistva-metallov-7183914
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-
vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz Ypoxk
(Iudposas oubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/metally/article Ypox
(POI):https://resh.edu.ru/subject/lesson/4961/ IMpe3enTarust
(MH®OVYPOK): https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
Buneoypoxk:https://youtu.be/nwi-w_rKMZw
https://youtu.be/ZyNX0jGuJ0o
[Mpesenranus(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Buaeoypok: https://youtu.be/sbYi2hMASH8 Ypox
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-
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https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-rastvor1/article
https://youtu.be/sLL3Oqu9gXc
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/metally-obshchie-svoistva-metallov-7183914
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-v/elektroliz
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://app.onlineschool-1.ru/11-klass/himiya/metally/article
https://resh.edu.ru/subject/lesson/4961/
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
https://youtu.be/nwJ-w_rKMZw
https://youtu.be/ZyNX0jGuJ0o
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://infourok.ru/prezentaciya-po-himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
https://youtu.be/sbYi2hMASH8
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916

7183916
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-
schelochnye-metally-schelochnozemelnye-metally-alyuminiy
[pesenrarums :https://multiurok.ru/files/priezientatsiia-na-tiemu-
mietally-pobochnykh-podgh.html

Buneoypoxk:https://youtu.be/ z67BJp8FMo https://youtu.be/-
NrulysMfAg
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally Ypox
(AAKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-
7200709/med-i-ee-soedineniia-7224310
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally Ypox
(PDII):https://resh.edu.ru/subject/lesson/3534/

2.2

Hewmetamsl

[Mpesenranus(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
himii-nemetalli-klass-2669698.html
Buneoypoxk:https://youtu.be/yWOK6MDrgFY Ypoxk
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-
elementov-nemetallov Ypoxk (Iludposas
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-schelochnozemelnye-metally-alyuminiy
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
https://youtu.be/_z67BJp8FMo
https://youtu.be/-NrulysMfAg
https://youtu.be/-NrulysMfAg
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-i-ee-soedineniia-7224310
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://youtu.be/yWOK6MDrgFY
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov

oubmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
[Mpesenrtamuss(MHO®OYPOK):https://infourok.ru/prezentaciya-po-
himii-nemetalli-klass-2669698.html
Buaeoypox:https://youtu.be/F51JKziIMEh8 Ypox (Iludposas
oubsmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
[Mpesenranusi(MHD®OYPOK):https://infourok.ru/prezentaciya-po-
teme-galogeni-3923340.html
Buneoypoxk:https://youtu.be/9AOmMCPsfoCE
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/
11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny Ypoxk
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030
[Mpesenranusi(MH®OYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-azot-i-fosfor-6051540.html
Buneoypox:https://youtu.be/bn7ayy7R9lw Ypok
(AKmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028 ITpe3enTarust
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-elementi-
ivgruppi-glavnoy-podgruppi-2533214.html
Buaeoypoxk:https://youtu.be/blugInzBIXc Ypok
(AKmacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027 Ipe3enrarius
‘https://myslide.ru/presentation/primenenie-nemetallov
Buneoypoxk:https://youtu.be/fganl669Mwo
https://youtu.be/pFNN3iZzj90
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https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://youtu.be/F5IJKziMEh8
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://infourok.ru/prezentaciya-po-teme-galogeni-3923340.html
https://youtu.be/9AOmCPsfoCE
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/vodorod-galogeny
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://infourok.ru/prezentaciya-po-himii-na-temu-azot-i-fosfor-6051540.html
https://youtu.be/bn7ayy7R9lw
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-va-gruppy-7265028
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://infourok.ru/prezentaciya-k-uroku-elementi-ivgruppi-glavnoy-podgruppi-2533214.html
https://youtu.be/bIugJnzBIXc
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://myslide.ru/presentation/primenenie-nemetallov
https://youtu.be/fganI669Mwo
https://youtu.be/pFNn3iZzj9o
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Hroro no pasaceiny

17

Ypox (POII):https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-
organicheskiel/article Bugeoypok:https://youtu.be/SOKnuTSzYiY
Buneoypoxk:https://youtu.be/- EQTpNTRSO

Buneoypoxk(MHTYPKPOK):https://interneturok.ru/book/chemistry/1

1-klass/himiya-11-klass-rudzitis-g-e# Ypok
(POII):https://resh.edu.ru/subject/lesson/4960/

Pa3zgen 3. XuMus u ;Ku3HL

XUMHUS U

Buneoypoxk:https://youtu.be/6_ysUDs2IY1
I[Mpesenranusi(MHPOYPOK):https://infourok.ru/prezentaciya-po-
teme-himiya-ekologiya-zdorove-3157847.html Ypok (L{udposas
oubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article Ypox
(POIL):https://resh.edu.ru/subject/lesson/3514/

31 KHU3Hb 4 [Mpesenrtaruss(MHO®OYPOK):https://infourok.ru/prezentaciya-na-
temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-
4711080.html
I[Mpesenranuss(MHPOYPOK):https://infourok.ru/prezentaciya-na-
temu-himiya-i-zdorove-cheloveka-803499.html
Buneoypoxk:https://youtu.be/OmVKBOgMRSk

Wroro no pazueny 4
OBIIEE

KOJIMYECTBO 34
YACOB I10

ITPOIT'PAMME
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https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie3/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://app.onlineschool-1.ru/11-klass/himiya/neorganicheskie-i-organicheskie1/article
https://youtu.be/S9KnuTSzYiY
https://youtu.be/-_EQTpNTRs0
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://interneturok.ru/book/chemistry/11-klass/himiya-11-klass-rudzitis-g-e
https://resh.edu.ru/subject/lesson/4960/
https://youtu.be/6_ysUDs2IYI
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-3157847.html
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://app.onlineschool-1.ru/11-klass/himiya/himicheskaya-tehnologiya-proizv1/article
https://resh.edu.ru/subject/lesson/3514/
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-803499.html
https://youtu.be/OmVkBOgMRSk

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 10 kimacc/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBermenner

* Xumus, 11 knacce/ I'abpuensa O.C., OGIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerenner

* Xumus, 10 knace/ Pynsuruc I'.E., @enpaman @.I°., AkunonepHoe o6mectBo «l3mareascTBo
«IIpocsemenune»

* Xumus, 11 knace/ Pynsuruc I'.E., ®enpaman @.I°., AkuronepHoe o6miectBo «M3marenbcTBo
«IIpocsemenune»

METOJIUYECKHUE MATEPUAJIBI 1151 YUUTEJISA

Xumus, 10 xnace/ Pymsutuc I'.E., @enpaman @.I'., AkunonepHoe o0miecTBo «M31aTenbcTBO
«[IpocBerenue»

» Xumus, 11 xnace/ Pynsurtuc I'.E., ®enpnaman @.I'., Akuroneproe obmiectBo «M31arenbcTBo
«[IpocBerenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
[Mpesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-
atoma-klass-1984616.html Buneoypo:https://youtu.be/AAS2a9Jtoal

VYpok (AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sovremennaia-model-stroeniia-atoma-6936621
Buzneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma

Ypok (POII):https://resh.edu.ru/subject/lesson/6479/

VYpoxk (Ludposas 6udmnoreka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

VYpoxk (SIKacc):https:/www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
[Mpesenranusi(MHP®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html

VYpoxk (ILudposas 6udnmmoreka):https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-
sistema-himichesk1/article

Buneoypoxk: https://youtu.be/QXdbVsZIPLE
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma

VYpok (AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
[pesenrarus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-zakonomernosti-
izmeneniya-himelementov-i-ih-soedineniy-1400406.html

VYpok (Ludposas 6ubnmmoreka):https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-
sistema-himichesk/a
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