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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpeIHero ooOimero o0pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbeneparbHON 00pa30BaTEIBHON MPOTPAMMBI CPEAHETO 001mero oOpa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B  DeaepaibHOM  TOCYAAPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX TnoNokeHn «Crtparerun pa3BuUTHS BocnuTaHus B Poccuiickoi
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OMPEACICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamMera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH

BBIITYCKHHUKOB.
Ha o06aze LHCHTpa «Touka pocTa» o0OecreynBacTCs pcain3anusa
06p330BaT€J'II>HI>IX IIporpaMm GCTGCTBGHHO-Hay‘IHOﬁ U TEXHOJOTHYECKOMN

HaIlpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUUM C  TPeOOBaHUSIMHU
3aKOHOJATENbcTBA B cdepe oOpa3oBaHuss W € Yy4E€TOM  PEKOMEHJIAIUMA
denepanbHOTO Omeparopa y4eOHOTO TpeaMera «XUMUS».

OOpazoBarenpHas TporpaMma MO3BOJIIET ~ WHTETPUPOBATH  pealiu3yeMble
MOAXOJbI, CTPYKTYPY U COACpP)KaHUE IMPH opraHu3anuu o0ydeHuss xumud B 10-11
KJIACCaX, BBICTPOEHHOM Ha 0aze J000ro M3 JAOCTYHHBIX y4e€OHO-METOAMYECKHX
koMiiekcoB  (YMK). Hcnonws3oBanue oOopynoBanusi «Touka pocrtay mnpu
peanuzanuu qanHoi Ol mo3BossieT co31aTh YCIOBUS:

- JUTSl pacUTUPEeHUs COJIEP KaHMsI IKOJILHOTO XUMUYECKOTO 00pa3oBaHus;

-JUIsl  TIOBBIIIGHWS  TIO3HABATENIbHOM  AKTUBHOCTHM  OOydYarommxcs B
€CTECTBEHHO-HAy4HOU 001acTu;

- A pa3BUTHA JTUYHOCTH peOEHKA B nporiecce  o0ydeHHs

XUMUH, ero criocoOHocTel, (OPMUPOBAHUS U YIOBJIECTBOPEHUS

COLIMAIBHO 3HAYUMBbIX HHTEPECOB U MOTPEOHOCTEH;

-JUIsl paboThl ¢ OJApEHHBIMH IITKOJBHUKAMHU, OPTaHHU3AIlMM WX Pa3BUTHS B
pPa3IMUHBIX 00JIaCTSIX 00pa30BaTEIbHOMN, TBOPUECKOU NESITEIHHOCTH.

XUMUYECKOE oOpa3oBaHmue, MOJTy4aeMoe BBIITYCKHUKAMH
o01reo0pa3oBaTeIbHON  OpraHU3AIMK, SIBISETCS HEOTHEMJIEMOW YacThI0 UX
oOpazoBaHHOCTH. OHO CIYKHAT 3aBEpIIAIONIUM O3TallOM peaju3alud  Ha



COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
HEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH IIEHHOCTH KacaroTcs
NO3HAHUA 3aKOHOB IPHUPOABI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHONM cpene. Peanmusyercss xXuMuyeckoe 00pa3oBaHUE
oOydJarommxcs Ha YpOBHE CpeaHero o0mero oOpa3oBaHUs CPEICTBAMH y4E€OHOTO
npeaMera «XUMHS», COJIEp)KaHUE M IOCTPOCHHE KOTOPOro ONpENeSieHbl B
nporpaMme MO0 XUMHUU € Y4ETOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
MO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW KU3HH OOIIECTBA, a TaKke C y4ETOM
oOluMX 1ened MW MPUHINIOB, XapaKTEPHU3YIONIMX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpefHero obmiero oopazoBanus B Poccuiickoit denepanuu.

XuMHsL KaK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HAayK UTpaeT 0coOyio posib B
COBPEMEHHOW IUBWIM3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHAIBHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABIEHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKAa, KOTOPOe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00J1aCTSIMU TPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOUMBIM yCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxJI0ro uwieHa oOmectBa. CoBpeMEHHas XUMHs Kak Hayka
CO3UJIaTENIbHAs,, KaK HayKa BBICOKMX TEXHOJIOTMM HAIpaBJiEHa Ha pEIICHUE
rJI00QIBHBIX  MPOOJIEM YCTOMYMBOTO pA3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHIECKOIN 0€30IMaCHOCTH U OXPaHbI 3JI0POBbSI.

B cooTrBercTBHM C OOIIMMHU LEISAMH W NPUHUIUIAMU CPEIHEro OOLIEro
oOpazoBaHus cojaepxkanue npeameta «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YyYEHHUsI) OPUEHTHUPOBAHO NMPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsoliuMA  nipeAMeTa  «XUMHsS»  SBISIOTCA  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HayKH: CUCTEMa
3HaHUMU MO0 HEOPTaHUYECKOW XUMHHM (C BKIIOUCHUEM 3HAHUM U3 OOIICH XUMUU) U
OpraHn4yeckon XxuMuu. PopMUpOBAHUE JAHHOU CUCTEMBI 3HAHUW NPU U3YyUYECHUU
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTh PACCMOTPEHHsS] BCEro MHOT00Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE



CUCTEMHOTO TIOAXOJa K U3YYCHHIO Yy4eOHOro Marepuania ©u OO0yCIIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUA HA  ONPENEIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OPraHMYECKOM XHWMHUHU BEIIECTBA
paccMaTpHUBAKOTCS. HAa YPOBHE KIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKEe Ha YPOBHE CTEPECOXMMHUYECKMX H DJIECKTPOHHBIX
Npe/CTaBlICHU O cTpoeHuu BemiecTB. CBefeHUs 00 H3yyaeMbIX B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTIJICBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
aKTHUBHBIX COEAUHEHUN. B Kypce opraHmyeckol XUMHUHU TMOJYy4alOT pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs NEpPBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[Tox HOBBIM yriaoMm 3peHUsT B mpeameTe «XuMus» 0a30BOT0 YpPOBHS
paccMaTpuBaeTCs H3yYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUYECKUM MaTepuan W (PaKTOJIOTHYECKHE CBEJIEHUS O BelIecTBaX U
XUMHUYecKkoil peakiuu. Tak, B dacTHocTH, B Kypce «OOIas u HeopraHuyeckas
XUMHUs» OOydYaromuMcsl MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJO0JIOTHYECKUX IMO3UIUH,
riyo’ke TOHSATh HMCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMN O BOKHEHWIIHUX BEIIECTBAaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHusd JomnoyiHsgercs B kKypcax 10 u 11 xkmaccos
AJIEMEHTAMH COJICPXKAHUS, HMEIOIINMHU KYyJIbTYpOJIOTHUUECKUNA W TMPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHU HayKamu, PacKpblBalOT €€ pPOJib B IMO3HABATEJIILHOM W MPAKTUYECKOU
JIEATEIBHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TIOMOTAIOT
BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npoOJjieMax, CBSI3aHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHIThL €€ JUIsi TIOMOJIHCHHWS 3HAHUM, pENICHUS WHTEIUICKTYaJbHBIX U
AKCTIIEPUMEHTAIIbHBIX MCCIIEA0BATEILCKUX 3a7a4. B 1enom copepkanue ydeOHOTO
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHS  M3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOydYaIOMIMXCS MHUPOBO33PEHUYECKONW OCHOBBI JUISI TIOHUMAHUS
dbunocodckux uaeH, Takux Kak: MaTepuaJbHOE €IMHCTBO HEOPraHUYECKOrOo U
OpraHUYecKOro Mupa, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, IO3HABAEMOCTh MPHUPOJHBIX SBIECHUWA IMYTEM OSKCIIEPUMEHTa U
pelIeHUs] TMPOTUBOPEYMIT MEXKIy HOBBIMH (aKTaMH U  TEOPETUYCCKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU IKOJOTUUECKUX Tpodiiem, a



TakKe MpoOeM COepeKEHUST IHEPTETUICCKUX PECYPCOB, CHIPhS, CO3JJaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmane pemieHuss 3a7ad  BOCIUTAHUS, PA3BUTHS U COMMATU3AIMH
OoOy4JarommMxcss MPUHITHIE MPOrpaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COJlep)KaHUsI M TOCTPOEHHUS TIpeiIMeTa MpeaycMaTpuBaloT (HOpMUpPOBaAHHE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUN, HUMEKOIIUX 0a30BO€ 3HAYEHUE I
pPa3TUYHBIX BHJOB JESITCIBHOCTH: peIICHUs MpoOJieM, TIOWCKa, aHaiu3a u
00paboTku uHbOpPMaAIIUKA, HEOOXOAUMBIX JIJII IPHUOOPETEHUSI OTbITa IPAKTUYECKOM
U HCCIIE0BATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B TO3HAHUU
XUMUHU.

B mpakTuke mpemojaBaHus XWMHUH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, TaK U HA YPOBHE CPEAHETO OOIIETO 00pa30BaHuUs, IIPH ONPEACICHUH
COJIepKaTEeIIbHON XapaKTEPUCTUKH I1IeJIed HW3Y4YeHHsS MpeaMeTa HalpaBiIeHHEM
MEPBOCTENICHHOW 3HAYMMOCTU TPAJAUIIMOHHO MNpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKON
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C
METOJMYCCKOW TOYKH 3PEHUS TAKOH TOIXOJ K OMPEHCNICHUIO IeNield W3Y4CHUS
MpeIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUSl TJIABHBIMHU IESIMU W3Y4YEHUsS MpeameTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisItOTCSA:

e (opMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUW KAk  Ba)KHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC TOHATHS, (PyHIAMEHTAIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TMOHUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHnI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHUE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IAaX IMO3HAHMSI
BCIIECTB M XUMHUYCCKUX peaKIii, HEOOXOAMMBIX I TMPHOOpETEHUS
YMEHUN OpPHUEHTHUPOBATHCS B MHUPE BEIICCTB M XUMHUYCCKUX SIBICHHM,
MMEIOIIHUX MECTO B MPUPOJIC, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOJICHUEM  TIPaBHII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMH.

Hapsiny ¢ aTum, conmep:kaTelibHasi XapaKTepUCTUKA eJiel U 3a71a4 U3ydeHUs
peaMeTa B MPOrpamMme 1Mo XUMHUH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME cpeaHero oomiero odpazoBanusi. Ceromns B
NPETNoJIaBaHNK  XUMHH B OOJIbIIEH  CTENMEeHM OTHAETCS  MPEATIOUTECHHUE
MPAKTUYECKOH KOMIIOHCHTE COJCp)KaHWS OOY4YCHUsS, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpPTraHU3aIliy, BJIQJICIOIIETO HE



HA0OpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh crocobamMu u
YMECHHSIMH aKTUBHOTO ITOJIYYCHHS 3HAHWUN W MPUMEHEHHS WX B PEANbHON JKU3HU
JUTSL pETIIEHUS TTPAaKTUYECKHUX 3a/1ad.

B cBsI3M ¢ 3TUM TNpu U3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE ENH U 33291, KaK:

amanTanys 0O0y4aromuXcsl K YCIOBHSM ITUHAMHYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CHTYAIlHsIX, CBS3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopMupoBaHHEe y OOYYAIOMUXCS  KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMITCTCHIINM), WMEIONIMX YHUBEPCAIbHOE 3HAYCHUE JUISI PA3JIMYHBIX BHUIOB
JESATSIIBHOCTH: PEIISHUs] MPo0ieM, TIOMCKa, aHanu3a u o0paboTku mHpopMammH,
HEOOXOIUMBIX I TPUOOPETCHHS OIbITa JEATEIBHOCTH, KOTOpas 3aHHMAaeT
BOXHOE MECTO B TIO3HAHWM XHUMHH, a TakXKe i1 OIEHKH C TIO3UITUI
HKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIHMSIHHUS BEIICCTB M XUMHUYCCKUX
MIPOIIECCOB HAa OPTaHWU3M UYEJIOBEKa U MIPUPOIHYIO CPEIy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM 00yUYaroIMXCs: CIIOCOOHOCTU CAMOCTOSITEILHO MPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BaTh
COBpEMCHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUHU VIS TOMCKA M aHajau3a YIeOHOU |
HAYYHO-TIOMYJISIPHON HH(POPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YUAIOMUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIILICHU S, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU TUTAHUPOBAHWU W TIPOBEICHUU XHMHYECKOTO
IKCIIEPUMEHTA;

BOCMIUTAaHWE Yy OOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTHYECKOM
HAIPaBICHHOCTH XUMHUU, €€ BaXKHOW PONM B PEIICHUH TII00ATBHBIX MPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONBE30BaHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUsI TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpe)HOTO
OTHOIICHUS K TPHUPOAC W CBOEMY 3J0pPOBBIO, a TakKe MPHOOPETEHUS OIbITa
WCIIOJIb30BaHUS TTOJIyYCHHBIX 3HAHWM I MPUHATHS TPAMOTHBIX PEHICHUA B
CUTYaIUsX, CBI3aHHBIX C XUMHUYCCKHUMH SBJICHUSMHU.

B yueOHOM IUIaHe cpenHero ooOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeaIMeTHON o0nacTu «EcTecTBeHHO-HAay4YHBIC
IPEIMETHI».

OO611ee yncIo 9acoB, OTBEAEHHBIX JIJIS1 M3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooOmiero oopaszoBaHus, cocrabiseT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hefeno).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE N0JI05keHUsA. CTPYKTypHBbIE (hOPMYIIbI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPALLIECHUIO OPTaHUYECKHUX BEIECTB
IIpU HarpeBaHuu (IJI1aBJIeHHe, OOYTJIMBAaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMeIlleHuss M TOPEHHMs), HAXOXKACHHE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHEe U XMMHUYECKHUE CBOICTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTMueckass CBsSI3b MEXIYy YIJIEBOJOPOAAMH, NPUHAMIEKAIIUMHA K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYroap», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJOr€HONPOU3BOHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE ITHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuieckue coeJUHEeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢uznyeckue U XHUMHUYECKHE CBOICTBa (peakUMM C aKTHUBHBIMU METaJUIaMHU,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACTHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpOeHHEe, (prU3HUecKre U XMMHUYECKHUEe CBOICTBa (CBOMICTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.




YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. PotocunTre3. pyKTO3a KaK H30MEP IITIOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJCHHUE W OIMUCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumomeicTBHe kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiuHa). buonoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYECHHUS BEIIECTB W WX MPEBPAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENCHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYIIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJOTMYECKH AaKTUBHBIC BellecTBa (OENKH, YIJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J10YKa. DHEPreTHYeCKUe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTau, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpe/esieHUs AJIEKTPOHOB MO OpOUTaIsIM B aToMmax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U I[leproamyeckoil cucTeMbl
xuMuueckux sneMeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIECTB IO TPYIIaM H TEPUOaM.
3HaYeHue NepUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHAbl XHMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHblil). BomopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okuciieHus. IoHbI: KATUOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUIMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM U OpPraHWYECKOW XMMHH. 3aKOH COXPAaHEHUs MAaCChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NTPU XUMUUYECKUX PEAKIIUSIX.

CKkopocTh peakiuuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuUMHYEeCKOe paBHOBecHe. DakTopbl, BIUSIONIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux sneMeHToB /. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, OMPEICICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

Pacuérnblie 3anaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKMX pEakiuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIIOIb30BAHUEM IOHATHUS «MACCOBAas
JIOJIS1 BELLIECTBAY.

Heoprannuyeckasi xummus

Hemeramnel. Ilonoxxkenue HemetaiioB B llepuoguueckor  cucreme
xuMuueckux sjeMeHToB J[. M. MenneneeBa u 0COOCHHOCTH CTPOEHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTpONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaKHEUIIIMX HEMETAUIOB (TaJoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHCJIOPOACOAEPIKAIINX KHCIOT, BOJOPOIHBIX COSTUHEHHUH ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUMN.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIPSKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTATILHBIX 3aj7ad, HAOJIOJEHWE W OIHMCAHWE JIEMOHCTPAIlMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACIHCTBHE TUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0uei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

Pacuétbl mMaccel BelllecTBa MU 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
13 BEUIECTB UMEET IPUMECH.

XuMHA ¥ KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUINNE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUalibl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuaibl s 3JEKTPOHUKU, HAHOMAaTepHUasbl, OPraHUYECKUE U MHUHEPAJIbHbBIC
ynoOpeHus.

Xumus M 310pOBbE YEJIOBEKA: TpaBUJia MCIOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MAaCHOTO UCIOIL30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBS3€d TpW  M3yYeHUH OOmed u
HEOpraHu4ecKorl xuMuM B 11 Kilacce OCyIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX E€CTECTBEHHO-HAYYHBIX TOHSATUH, TakKk W TIOHSATUM, SBIISIOLIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4YHBIN (DaKT, TUIMIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMs, TEePUOJAUIHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIIMPOBAHUE, U3MEPECHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SJHEPreTUYECKUI YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE NPOU3BOJCTBO, IHILEBAsS
MPOMBINIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEPHAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUsI SIBISIETCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaxJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMUd POCCUHCKOTO TPaKJAHCKOro OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUYECKON JEesATEILHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPUECTBA B 00OJACTH TEOPUU U TPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro oOpasza IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl 1LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHYECKOMY M3YYEHHIO MPOECCHil pa3IudHOTO pojaa, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mMpodeccuu U peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAaHUA TJI00ATBPHOTO XapakTepa 3KOJOTHYECKHX MpoOJsieM, BIUSHUSA
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHOM U COLMATIBHON CPEbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, MPUHOCIIIMX BpEl OKPYXKarOUIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HAaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUH TI00adbHBIX MPpobeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TMOHMMAaHUsS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAy4YHBbIX (AKTOB W WMEIOMMXCS JAHHBIX C IICJIbI0  TOJyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAyYHOM KapTHUHBI MHpa M CHENUPUKY METOJ0B TMO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBbIC y4eOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOUpaTh OCHOBaHHUS M KPUTEPUH IS KIACCU(PUKALMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuu — TMPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M IMPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHUMHUYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, NPUMEHEHHUIO pPa3Iu4HbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OIBIT MCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGOpMaIeil: TpPUMEHSATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKJ1a€MOM TeMbI B XOJ€ Juaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00CyXk/1eHHs 1 0OMEHa MHEHUSIMH.

OByaieHHe YHMBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpUTM JEUCTBUU IpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpa)KaroT:

c(hOpPMHUPOBAHHOCTh  NIPEACTABICHHMA O XHMHYECKOM  COCTaBIISIIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHUS M KyJbTypbl JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIeHHs] MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TMOHATHA (XMMHYECKUI JJIEMEHT, aToM, >3JEKTPOHHAas
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepusi, U30MEPhbl, TOMOJIOTHYECKUN PAJl, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemiecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacCHOM HCIIOJIb30BAHUM BaXHEHUIIMX OPraHUYECKHX BEUIECTB B OBITY U
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c()OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaThb KM Ha3BaHUA 110
cucremarndeckoir HoMmeHknatype (IUPAC), a Taxke NpUBOAWTH TpPUBUAIHHBIC
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCI0TA, CTEAPUHOBAs KUCIIOTA, TJI0KO03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh, yMEHUS MPUMEHSATH IIOJOXKEHHUSI TEOPUU CTPOCHHSI
oprannyeckux BeuiectB A. M. BytnepoBa aisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEACTABUTENCH pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(Th, NTPHUPOAHBIM Ta3, Yrojib), CHOCOOBI HX MEPepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 HCXOJHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX ABJICHHUN (HaOMI0IEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIUPOBAHHUE),
UCIIOJIBb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe MpaBuWia OOpalieHus ¢
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWMCTB, KAUYE€CTBEHHbIC PEaKIMU OPraHUYECKUX
BEIIIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmaiuu, aTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHMYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX M CJIA0OBHUIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYSCKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEaKUUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTUYECKAS] JTUCCOLIMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHHS IMPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BAKHEUIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOMN NESITEILHOCTH YEJIOBEKA;



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUN;

c(hOpMHPOBAHHOCTh YMEHUN HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblid ra3, YIJIEKUCIbIA Ta3, aMMHaK, raniéHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUHN OIpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUIMYECKasi, BOJOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BeEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAs, METAJJIMYECKAs), XapaKTep CPEAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh YMEHUM yCTaHaBJIMBATh MPUHAJJICKHOCTh
HEOPTraHWYECKUX BEIIECTB MO HMX COCTaBYy K OINpPEACIIEHHOMY Kiaccy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILJIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenaeneeBa u 1EMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOoB 1—4 mnepuonoB Ilepuonnueckoil cuCTEMBbI
xumuueckux snaemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opouTanm, «IHEpPreTUYECKue YPOBHI, OOBSCHSTh
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMHUCHIBATh)  OOMIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHWE TEHETHUYECKOW CBS3M MEXIY HEOPraHWYEeCKUMU
BEILIECTBAMH C IMOMOIIBIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIIUU TIO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpPMHPOBAHHOCTh YMEHHUM COCTABJISATh YPaBHEHUS PEAKIUNA pPa3THMUHBIX
THUIIOB, TTOJHBIC M COKPAIEHHBIC YPABHEHHS PEAKIMii HOHHOTO OOMEHA, YYUTHIBAs
YCJIOBUS, TIPU KOTOPBIX ATH PEAKIMH UAYT 0 KOHIIA;



c(OPMHPOBAHHOCTh yYMEHUW TMPOBOJIUTH PEAKIHMH, TOITBEPIKIAFOIIHIEC
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh XHWMUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOIO MOJYYEHHsS] CEPHOM KHUCIIOTBHI, aMMHaKa, a
TakXe CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCIEHHUSI C HUCIOJIb30BaHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
P XUMHYECKUX PEAKIUSAX, MacChl BEIIECTBA WIH 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakud Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIeHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATh M BBINOJHATh XUMHUYECKUM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbBIE pEaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJad I0
temam «Metaub»y U «HeMmeTtauibl») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHHUH C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIATh PE3YNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuii U (POPMyIMpPOBaTh BHIBOJLI Ha OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyK) U3 pPa3HBIX HMCTOYHUKOB (CpeACTBA MacCOBOU
KOMMYHUKalu, THTEepHET U Apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKHUBBIE OpraHU3MBbI ONPEACTIEHHBIX BEIIECTB, TIOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
MPEIOTBPAICHUS MX BPETHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT 0OYyJaronuXxcsi ¢ OTPAaHUYCHHBIMA BO3MOXXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYITHBIX METOAAaX TO3HAHUS BEUIECTB U
XUMHYECKUX SIBICHUIA;

JUIS  CJICTIBIX H  CJIA0OBHUIANIMX OOYy4alONIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCcTeMy oOo3HadeHuit JI. bpaiins ajis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumenoBanue pa3jiesioB duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
Konrpoabnbie IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypcsl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMUH
[TpenMeT oprannyecKoi Hudoypox
xumuu. Teopusi CTpoeHUs https://school.infourok.ru/videouroki?predmet=himiya
11 OpraHUYECcKUX 3 klass=10_klass bubaunorexa LIOP
coenuHeHuit A. M. https://lesson.edu.ru/04/10 POIII
byrneposa https://resh.edu.ru/subject/29/10/
Hroro no pazneny 3
Pa3nes 2. Yriesogopoasbl
Nudoypox
e oL HLE https://school.infourok.ru/videouroki?predmet=himiya
2.1 pel 2 klass=10_klass bubmmoreka [{OP
JeB bl — aJIKaHbI
YHICBOAOPOX https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
Nudoypox
Henpenenbubie https://school.infourok.ru/videouroki?predmet=himiya
2.2 YIII€BOIOPOAbI: AJIKEHBI, 6 1 klass=10_klass bubmaunorexa LIOP
aIKaguEeHBI, aJIKUHBI https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
Hndoypox
Apomaruyeckue https://school.infourok.ru/videouroki?predmet=himiya
2.3 2
YTJIEBOIOPOIBI klass=10_klass bubmnoreka LIOP

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



https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10

2.4

[IpupoHbIE HCTOUHUKHU
YIJIEBOAOPOAOB U HX
nepepadoTka

Hroro no pazneny

Pasznen 3. Kucaopoaconepskamue oprannyeckue coeuHeHust

13

https://resh.edu.ru/subject/29/10/

Hudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass buommoreka LJOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya

3.1 Cnuptsl. ®enon 3 klass=10_klass bubmanorexa LIOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Nudoypox
Anpneruasl. Kap6oHoBbIE https://school.infourok.ru/videouroki?predmet=himiya
3.2 KUCIO0ThI. CIIOKHBIC 7 klass=10_klass bubmmoreka [{OP
3¢upsl https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/
Nudoypox
https://school.infourok.ru/videouroki?predmet=himiya

3.3 YrireBos 3 klass=10_klass bubmuorexa [{OP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hroro 1o pasneny 13

Pa3nes 4. A3orcoaepskaiue opraHu4ecKue coeJuHeHHs

4.1

AMUHBI. AMUHOKHCIIOTEL.
benkn

Nudoypox
https://school.infourok.ru/videouroki?predmet=himiya
klass=10_klass buommoreka [{OP



https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass

Wroro no pazueny 3

https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeIMHEHN S

[Inmactmaccel. Kayayku.

HNudoypox
https://school.infourok.ru/videouroki?predmet=himiya

5.1 Borokia 2 klass=10_klass bu6mmoreka [IOP
https://lesson.edu.ru/04/10 POIII
https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

[10 [TIPOT'PAMME



https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=10_klass
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB duaekTpoHHbIe (LM (pOoBHIE) 00pa3oBaTebHbIE
Konrpoabnbie IIpakTHyeckue
n/n U TeM MPOrpaMMbl Bcero pecypchl
padoThbI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Tepunoanueckuii 3aKOH U
11 TlenHoLIHecKas CHCTeMA 3 bubmuoreka L{OP https:/lesson.edu.ru/04/11 POIII
' prol https://resh.edu.ru/subject/29/11/
XAMHYECKHUX 3JIEMEHTOB /[.
W. Menneneena
Nudoypox
CIpocHIe BellecTEa https://school.infourok.ru/videouroki?predmet=himiya
1.2 M po 006 asme . éc 4 klass=11_klass bubaunorexa ITOP
HOT HeC B TB
P B https://lesson.edu.ru/04/11 POIII
https://resh.edu.ru/subject/29/11/
Hndoypox
https://school.infourok.ru/videouroki?predmet=himiya
1.3 XUMUYECKHE peakluu 6 1 1 klass=11 klass bubmaunorexa LIOP
https://lesson.edu.ru/04/11 POIII
https://resh.edu.ru/subject/29/11/
Hroro no pazneny 13
Pasznen 2. Heopranuueckasi Xumusi
Hndoypox
https://school.infourok.ru/videouroki?predmet=himiya
2.1 Meramibt 6 1 klass=11_klass buommoreka [{OP

https://lesson.edu.ru/04/11 POIII

https://resh.edu.ru/subject/29/11/



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://school.infourok.ru/videouroki?predmet=himiya%20klass=11_klass
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/

29 HeMeTaiiLL 9 bu6nuoteka LIOP https://lesson.edu.ru/04/11 POII
' https://resh.edu.ru/subject/29/11/
CBs13b HEOPraHUYECKUX U bubnmoreka L{OP https://lesson.edu.ru/04/11 POIII
2.3 2 .
OpraHMYECKUX BEIIECTB https://resh.edu.ru/subject/29/11/
Hroro no pazneny 17
Pa3zgen 3. XumMus u ;Ku3HbL
31 VT 4 bu6mmoteka LIOP https://lesson.edu.ru/04/11 POII
' https://resh.edu.ru/subject/29/11/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/
https://lesson.edu.ru/04/11
https://resh.edu.ru/subject/29/11/




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoJsun4yecTBo 4acos
Hara JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer KoHTpoabHBI IpakTnyecku
H3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
n 0 e padoThlI e padoThlI
IIpenmer oprannueckoit
ML C8 bubmuorexa [IOP
B03HI/IK,HOB€HI/IG 1 07.09.202 https://lesson.edu.ru/lesson/a9f3d191-5ele-
’ 3 4e24-ac02-efh16fa49f6a
pa3BUTHE U 3HAUCHUE
Teopus crpoeHus
OPraHN4eCKUX bubmuorexa [IOP
coeauHeHUi A. M. 1 14.09.202 https://lesson.edu.ru/lesson/c935a58c-ab0e-
Bytneposa, e€ 3 4¢59-9dcf-20517ae4b52e
OCHOBHBIE MOJIOKEHHUS
[Ipencrasnenue o
KJaccuukanuu
OpraHNYeCKHUX BEIICCTB. bu6mmoreka [IOP
Homenkmnatypa 1 21.09.202 https://lesson.edu.ru/lesson/726ee099-e1a9-
(cucremaTuyeckas) u 3 410f-b8be-b4cb589aeadl
TPUBUAIbHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB
AJIKaHBI: COCTaB B bubmuorexa [IOP
CTpOEHHUE, 1 28.09.202 https://lesson.edu.ru/lesson/258ddc06-ec23-
TOMOJIOTUYECKUH P 3 473c-b3d7-ed82fcaddd02
MeraH u 3TaH —
MpocTeuIme 1 05.10.202
MIPEACTaBUTENN 3



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

aJIKaHOB

10

11

12

AJKeHBI: cOCTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U IPONUJIEH —
MpOCTEUIINE
peJICTaBUTENN
AJIKEHOB

[TpakTrueckas padota
Ne 1. «Ilonyuenune
STUJICHA U U3yYEHUE
€ro CBOMCTB)

Ankanuensl. Byranuen-
1,3 u meTunOyraaueH-
1,3. ITonyuenune
CHHTETHYCCKOTO
KaydyKa U pe3uHbI

AJKHWHEL COCTaB B
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKHH Pl
AnerniieH —
MIPOCTEUIIIAMN
MIpEACTaBUTENH
AJIKUHOB

Breraucnenus mo

YPaBHEHUIO
XUMUYECKON pEeaKun

ApeHbl: 6eH301 U
TONyOJ. TOKCHYHOCTh

12.10.202
3

19.10.202
3

26.10.202
3

09.11.202
3

16.11.202
3

23.11.202
3

30.11.202

POIII https://resh.edu.ru/subject/lesson/5412/

bubnuorexa [IOP
https://lesson.edu.ru/lesson/53cd2379-2a45-
43b1-9f67-7ebcdaf03cel

Nudoypox
https://school.infourok.ru/videouroki/dcf81916-
83d6-4fe7-a0e7-7a60f7ae0799

bu6mmoreka LIOP
https://lesson.edu.ru/lesson/05¢9a929-6741-
4d7¢-84b5-009292468356

bu6mmoreka [IOP
https://lesson.edu.ru/lesson/7dada027-8448-
418f-b416-fbaledd4abbd

POIII https://resh.edu.ru/subject/lesson/4775/



https://resh.edu.ru/subject/lesson/5412/
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://school.infourok.ru/videouroki/dcf81916-83d6-4fe7-a0e7-7a60f7ae0799
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://resh.edu.ru/subject/lesson/4775/

apeHoOB

13

14

I'eneTnueckas cBI3b
YIJIEBOAOPOOB,
MIPUHAJIECKALINUX K
pa3IMYHBIM KJlaccam

[TpupoaHbIe HCTOYHUKH
YTIJI€BOAOPOAOB:
IIPUPOJHBIN ra3 u
MOITYTHBIE HETSHbIE
ras3sl, HepTh U
MPOAYKTHI €€
nepepaboTKu

07.12.202
3

14.12.202
3

Nudoypok
https://school.infourok.ru/videouroki/7611082e
-21ea-48e5-h9f2-293935e1a891

bubmuorexa [IOP
https://lesson.edu.ru/lesson/99557a5e-2221-
43e0-97b8-983de535c44d

15

IIpupoaHbie UCTOYHUKHU
YIJIEBOAOPOAOB:
IIPUPOJHBIN ra3 u
MOIMYTHBIE HEPTSIHBIE
rassl, HepTh U
IIPOIYKTHI €€
nepepadoTKu

21.12.202
3

POIII https://resh.edu.ru/subject/lesson/6148/

16

KonTponbHas pabora
10 pa3feny
«YTIIeBOIOPOJIBI»

28.12.202
3

17

IIpenenbHbIe
OJHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHOI.
Bonopoanas cBs3b

11.01.202
4

bubmuorexa [IOP
https://lesson.edu.ru/lesson/5439¢18b-7440-
4b6f-bf84-c04fad71694f

18

Muoroaromusbie
CIIUPTHI:
STUJICHIJINKOIb U

18.01.202
4

bu6mmoreka [IOP
https://lesson.edu.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826



https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://school.infourok.ru/videouroki/7611082e-21ea-48e5-b9f2-293935e1a891
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

TJIMLEPUH

®DeHOoJI: CTpOoeHUE
MOJICKYJIbI, (PU3UUECKUe

19 25.01.202 PO https://resh.edu.ru/subject/lesson/5727/
U XUMHUYCCKHUC 4
CBOMCTBA, IPUMEHEHHUE
Anbaeruppl: HNudoypox

20 dbopManbaerua u 01.02.202 https://school.infourok.ru/videouroki/41cef49e-
aleTaIbJAeTH 1. AICTOH 4 74d4-415e-9930-138ff80ffcd0
OIHOOCHOBHBIE
N — bubnuorexa [IOP

21 P : _ 08.02.202  https://lesson.edu.ru/lesson/b4feaad4-3438-
KAPOOHOBRIC KUCTOTH: 4 4b57-a3ec-ba0f9fe63c0d
MypaBbHHAS U YKCYCHasI
[TpakTudeckas padoTa
No 2. «CBolicTBa bubmorexa LLOP

22 T . 15.02.202 https://lesson.edu.ru/lesson/9834d408-386d-
pacTropa yreycHon 4 444a-8de3-7efbasb98cdb
KHCJIOTBI»
CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI, bu6mmoreka LIOP

23 KaK MPeICTaBUTENN 22.02.202 https://lesson.edu.ru/lesson/71ac43f2-a0d4-
BBICHIMX KapOOHOBBIX 4 4945-a0eb-1e59cd5f4d9f
KHCJIOT
Mbuta KaK conu
BBICIIINX KapOOHOBBIX Mngoypox

24 P 29.02.202 https://school.infourok.ru/videouroki/81302¢94
KHCIIOT, MX MOTOMee 4 -0317-4788-afa7-f04b74e05ab4
JeiicTBre
CrnosxHble 3(hUpbl Kak
O —— bubnuoreka [IOP

25 P 5 07.03.202 https://lesson.edu.ru/lesson/c19e6ffc-7d70-
KapOOHOBBIX KHCITOT. 4 46cc-a9ee-ebfac27dead9

I'maponns cnoxHbIX



https://resh.edu.ru/subject/lesson/5727/
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://school.infourok.ru/videouroki/41cef49e-74d4-4f5e-9930-138ff80ffcd0
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://school.infourok.ru/videouroki/81302c94-0317-4788-afa7-f04b74e05ab4
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://lesson.edu.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49

3¢upoB

JKupsl: runponus,

26 | [PHMCHCHIC, 14.03.202 PO https://resh.edu.ru/subject/lesson/5952/
Ouosiornueckas poib 4
KHPOB
VYTIeBoabl: COCTaB,
Kyaccuukarms.
Basreiimie bubmuorexa [IOP
27 21.03.202 https://lesson.edu.ru/lesson/709ce43a-deb6-
TPEACTABITEIH: 4 4281-963b-01d26212d4d0
TIIF0K03a, PPYKTO3a,
caxaposa
Kpaxman u nemnronosa bubnmorexa [IOP
28 KaK MPUPOTHBIE 04.04.202 https://lesson.edu.ru/lesson/690fbb76-f94a-
IIOJIMMEPBI 4 4f77-bbbe-3d3ae748f716
KonTponbHas paboTa
o paszerny
29 «Kucnopoacoaepxaiiu 11.04.202
€ OpraHu4YeCKHue 4
COEIMHEHUSD)
HNudoypok
gg  /MMHDI: MCTHIAMMI 1 18.04.202 http%)://}sllghool.infourok.ru/videouroki/40496257
ArIIHH 4 -2fb2-449f-8dae-1753e60ad8de
AMHHOKHCIIOTHI KaK
amQoTepHbIe
OpIAHEYECKHE bu6mmoreka [IOP
31 25.04.202 https://lesson.edu.ru/lesson/c2f2f3d7-43d1-
COCIVTHEHIT, HX 4 4873-ace0-78ecaB009628
OMoIOrHYecKoe
3gauenue. IlenTumsl
32 benku kak npupoaHbie PO https://resh.edu.ru/subject/lesson/4743/



https://resh.edu.ru/subject/lesson/5952/
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://school.infourok.ru/videouroki/40496257-2fb2-449f-8dae-1753e60ad8de
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/4743/

BBICOKOMOJIEKYJISIPHBIE 02.05.202
COEIMHEHUSI 4
OCHOBHbBIE TTOHSTHS PO https://resh.edu.ru/subject/lesson/6095/
33 XUMHUHU 1 16.05.202 bubmuorexa [IOP
BBICOKOMOJIEKYJISIPHBIX 4 https://lesson.edu.ru/lesson/45b81dac-acba-
COCTUHEHUI 440e-99e3-14c3ba78050a
OcHOBHBIE METO/IbI
CHHTE3a
34  DPICOROMOJCKYIPHBIX 1 23.05.202  POIII https://resh.edu.ru/subject/lesson/6152/
COCIMHEHUH. 4
[ImacTmaccel, KaydykH,
BOJIOKHA
OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/6095/
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6152/

11 KJIACC

Ne KoJsun4yecTBo 4acos
Hara DJIeKTPOHHBbIE HU(POBHIE
n/ Tema ypoka Bcer KonTpoabHbl pakTuyecku
u3ydyeHusi  oOpa3oBaTe/IbHbIE PeCypPChl
n 0 e padoThlI e padoThlI
XUMHUYECKHUHU DIIEMEHT. bu6nuoreka LIOP
ATOM. DIeKTpOHHAas 1 06.09.202 https://lesson.edu.ru/lesson/20b1df2e-6ce4-
KOH(HUTypaIHst aTOMOB 3 435b-b6dc-5155d30a45fa
[Tepunoanueckuii 3aKOH U
[Tepuoanueckas cucrema
XAMUYECKHX DJICMCHTOB bu6nuoreka LIOP
. U. MenneneeBa, ux 1 13.09.202 https://lesson.edu.ru/lesson/e7d48881-055d-
CBA3b C COBPEMEHHOU 3 49da-a49c-7375c3d033e9
TEOPHUEN CTPOECHUS
aTOMOB
3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHUYCCKHX DJIEMEHTOB H
WX COCAUHEHUH MO
rpynmnaM U nepuoam.
3HaueHune 1 20.09.202 POIII https://resh.edu.ru/subject/lesson/6332/
MEPHONIECKOT0 3aKOHA 3
1 CUCTEMBI XHMHUYECKUX
anemenTtoB J[.1.
MenpeneeBa B pa3BUTHH
HayKu
CrpoeHue BemiecTna. bu6muoreka LIOP
XuMuyeckas CBI3b, €8 1 27.09.202 https://lesson.edu.ru/lesson/2859ec02-8ecd-
BHUJIbI; MEXaHU3MBI 3 4cd8-8531-edad962608fh



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://resh.edu.ru/subject/lesson/6332/
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb

oOpa3oBaHUs
KOBAJICHTHOM CBSI3H.
Bomoposanas cBsi3b

BaneHTHOCTD.
DNEeKTPOOTPULIATEILHOCT
b. CTeneHp OKUCIIEHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHUS

[TonsTHE O IMCTIEPCHBIX
cucreMmax. MctuHHbIEe 1
KOJUIOMJIHBIE PACTBOPBI.
MaccoBast 1oJ1s1 BeniecTBa
B pacTBOpE
Knaccudpukanuus n
HOMEHKJIAaTypa
HEOPraHUYECKUX
COCIMHEHUM.
I'enernueckas cBsA3b
HEOPraHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJIACCOB

Knaccudukanus
XUMUYECKUX PEaKluil B
HEOPraHWYECKOU U
OpraHU4YeCKON XUMHH.
3aK0oH COXpaHEHHUS MaCcChl
BELIECTB; 3aKOH

04.10.202
3

11.10.202
3

18.10.202
3

25.10.202
3

POIII https://resh.edu.ru/subject/lesson/6332/

POIII https://resh.edu.ru/subject/lesson/4939/

Nudoypox
https://school.infourok.ru/videouroki/60bcf45
9-f7f1-4a05-81c1-bba9fe623325

Hndoypox
https://school.infourok.ru/videouroki/6932d31
c-c632-4d9e-85b4-d340130fal6f



https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/4939/
https://school.infourok.ru/videouroki/60bcf459-f7f1-4a05-81c1-bba9fe623325
https://school.infourok.ru/videouroki/60bcf459-f7f1-4a05-81c1-bba9fe623325
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f
https://school.infourok.ru/videouroki/6932d31c-c632-4d9e-85b4-d340130fa16f

COXpaHEHUs U
MIpeBpaLICHHs SHEPTUU
IIPU XUMHUYECKHUX
peaxkuusax

CKopocCTb peakiyi.

bu6nuoreka LIOP

9 OOpaTumbIe peaKIIHH. 08.11.202 https://lesson.edu.ru/lesson/fOcb5def-307e-
XHUMHUYECKOE paBHOBECHE 3 4575-89d0-86041b603655
[IpakTuueckas pabora Ne
1. «BnusiHue pa3auuHbIX bubmmorexa LIOP
10 (DAKTOPOB Ha CKOPOCTE 15.11.202 https://lesson.edu.ru/lesson/Oe41e568-0a2b-
. 3 4605-bb92-35d1ab69f9ba
XUMHNYCCKOU PCAKIIHUU
DNEeKTpOTUTHYECKAS
nucconuanusd. Ilogarue o
BOJIOPOJIHOM ITOKa3aTele
(pH) pactBopa. Peakiuu bubmorexa LOP
11 OHHOIO OBMeHa. 22.11.202 https://lesson.edu.ru/lesson/237cdb54-2787-
3 4817-8330-6e027b075645
lManponu3 oprannueckux
Y HEOPTaHUYECKUX
BEIIECTB
OxuciuTenpHo-
BOCCTAHOBHUTEJILHBIE bu6nuoreka LIOP
12 peakuuu. [Tonstie 06 29.11.202 https://lesson.edu.ru/lesson/8f219cef-7a8a-
JJIEKTPOJIU3E PaACILIIaBOB U 3 44d5-b58a-b3d1b2eeb237
pacTBOPOB COJIEU
KonTponbhas pabota no
13 pasneny «TeopeTrdeckue 06.12.202
OCHOBBI XUMUW 3
14 Mertasibl, MX MOJI0KEHUE Nudoypox
B [lepnoanueckom 13.12.202 https://school.infourok.ru/videouroki/790f234



https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://school.infourok.ru/videouroki/790f2343-7dcc-4f43-a075-b16e3d252fad

CHUCTEME XMMHYCCKHX 3 3-7dcc-4f43-a075-b16e3d252fad
anemenToB /. . bubmuoreka I[IOP
MemnienieeBa u https://lesson.edu.ru/lesson/a0d5bd16-683e-
0COGEHHOCTH CTPOCHHSI 4ale-8073-70c604e9c862
aroMoB. O0mne
¢u3nveckre CBONCTBA
METAJIJIOB
CnuiaBbl METAJLIOB.

15 DNEeKTPOXUMUYECKUN P 20.12.202 PO https://resh.edu.ru/subject/lesson/4961/
HaIpsDKEHUHA METaJlIOB 3
XHWMHUYECKHE CBOMCTBA
BaXKHEHIIINX METAJIOB bubnuorexa LIOP

16 (HaTpui, KaJIni, KaJbIHH, 27.12.202 https://lesson.edu.ru/lesson/e7ff8162-0d4d-
Mar"uii, aTFOMUHUI) U UX 3 40f8-b9f7-422c3e710750
COEIMHEHU I
XUMUYECKHE CBOMCTBA

17 XpoMa, MEIU U X 10.01.202 PO https://resh.edu.ru/subject/lesson/3534/
COeIMHEHNH 4
XUMUYECKHE CBOMCTBA

18 LIMHKA, JKeJie3a U UX 17.01.202 PDIII https://resh.edu.ru/subject/lesson/3534/
COETMHEHUN 4
[IpakTuueckas pabora Ne
2. "Pemenue bu6nuoreka LIOP

19 AKCIIEPUMEHTATHHBIX 24.01.202 https://lesson.edu.ru/lesson/6545ec44-34c5-
3aj1a4 10 TeMeE 4 43f6-826b-a648d7d6fef7
«Metaub»"
Hemeramnsl, nx

20 MTOJIOXKEHHUE B 31.01.202 PO https://resh.edu.ru/subject/lesson/5939/
[Tepuoanueckoii cucreme 4



https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://resh.edu.ru/subject/lesson/4961/
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://lesson.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://lesson.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7
https://resh.edu.ru/subject/lesson/5939/

XHUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusnueckue cBOMUCTBA
HEMETAJIJIOB. AJIOTPONUS

bu6nuoreka LIOP

21 HEMETAJIOB (Ha mpuMepe 07.02.202 https://lesson.edu.ru/lesson/cfb70c37-2784-
KHUCJIOpOJia, CEPHI, 4 4c66-be05-b0966dffb673
docdopa u yraepoaa)
XHWMHUYECKHE CBOMCTBA
22 rajloreHoOB, CEPhl U UX 14.02.202
COCAMHCHHI 4
XHWMHUYECKHE CBOMCTBA
23 a3oTa, hocodpa u ux 21.02.202
COETMHEHUN 4
XHWMHUYECKHE CBOMCTBA
24 yriaepoja, KpeEMHHUS U UX 28.02.202
COeIMHEHHNH 4
[IpuMeHeHre Ba)KHEUIINX bubnnorexa [IOP
25 HEMETAJIOB M UX 06.03.202 https://lesson.edu.ru/lesson/cfb70c37-2784-
COCMHEHUI 4 4c66-be05-b0966dffb673
O6o06menue
CUCTEMaTH3aIUs 3HAHUH
o Teme «Hemeramisiy.
% Brruncienus mo 13.03.202
yYpaBHEHUSM XUMHUYECKUX 4

peakuuii u
TEPMOXUMHUYECKHE
pacu€Thl



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

[TpakTuyeckas pabora No
3. «Pemenue

Bbu6nuoreka LIOP

27 IKCIIEPUMEHTAIBHBIX 20.03.202 https://lesson.edu.ru/lesson/7c19b0ba-7815-
3a7a4 [0 TEME 4 4db3-86f4-d0ac5b740b3b
"HemeTamanr"»
KonrponsHas pabora no
28 TeMaM «MeTauisl» 1 03.04.202
«Hemeramibny 4
Heoprannueckue n
OpPraHUYECKUE KUCIIOTHI. bubnnorexa LIOP
29 Heopranuseckie u 10.04.202 https://lesson.edu.ru/lesson/35c2be59-f1c6-
4 46¢6-910c-46a0576d6924
OpraHUYECKUE OCHOBAHUS
AmdorepHbie
HEOpPTaHWYECKUE U
OpraHUYECKUE bu6nuoreka LIOP
30 COCIMHCHMS. 17.04.202 https://lesson.edu.ru/lesson/46b429e4-931c-
I'eneTnueckas cBSI3b 4 43fh-a2ba-be9eObbeddef
HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB
Pons xuMuu B
obecnieueHNH
3KOJIOTUYECKOMN bubnmorexa HOP
31 3Hepremqec1<01;1 . 24.04.202  https://lesson.edu.ru/lesson/acd826¢f-ba2d-
4 49db-b216-ef7c26a84728
MHIIEBOI OE30ITaCHOCTH,
Pa3BUTUU MEIUIIMHBI
[IpencraBnenus 06
32 00X HayHEIX 08.05.202 POIII https://resh.edu.ru/subject/lesson/3514/
MPUHIIAIIAX 4

MPOMBIIIJICHHOT'O



https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://resh.edu.ru/subject/lesson/3514/

MOJYYECHUS] BAXKHENIIUX
BEILIECTB

YenoBek B MUpE BELIECTB

33
Y MaTepUajioB
34 XuUMUA U 3]0pOBbE
YyeJIOBEKa
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

34

15.05.202
4

22.05.202
4

POIII https://resh.edu.ru/subject/lesson/3504/

Bbu6nuoreka [IOP
https://lesson.edu.ru/lesson/b8e4d657-2cc7-
4860-8583-9f76edc8a59f



https://resh.edu.ru/subject/lesson/3504/
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 10 xkmacc/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

[Ipuka3z MunucrtepctBa npocseienus Poccuiickoit @eaepanuu ot 12.08.2022 No
732 “O BHECEHUHU U3MEHEHMI B (peiepalibHbII IrOCY1apCTBEHHbIN
00pa3oBaTeNIbHBIN CTAHIAPT CPETHETO OOIIEr0 00pa30BaHus, yTBEPKIACHHBIMI

npuka3zoM MuHuctepcTBa 00pa3oBanus U Hayku Poccuiickoit denepanuu ot 17

Mmas 2012 r. Ne 413” (3apeructpupoBan 12.09.2022 Ne 70034)

[Ipuka3 Munucrepctsa npocsemenus Poccuiickonn @eneparuu ot 18.05.2023 Ne
371 “O6 ytBepxaeHuu (enepanbHON 00pa30BaTEIIBLHOM MPOrPAMMBbI CPETHETO

oO1ero oopazoBanus” (3apeructpupoBan 12.07.2023 Ne 74228)

®denepanbHas paboyas mporpamMma 1o yueOHoMy npeameTy «XuMus» 0a30BbIii

YPOBEHB



Xumus (0a30BbIN ypoBeHb). Peamuzanus tpedoanuit ®I'OC cpeqnero odmero

06p&30BaHI/IH . MCTOOANYCCKOC rmocobue I YIUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

bubmunoteka LIOP https://lesson.edu.ru/04

POII https://resh.edu.ru/subject/29/11/

Hudoypox https://school.infourok.ru/videouroki?predmet=himiya

Cnmam I'MA https://chem-ege.sdamgia.ru/






