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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON NPOrpaMMBbI  CpEIHEro oO0Iero o0pa3oBaHUsS
(®OIT COO), npencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelIbHBIE MPOrPaMMBbI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

BocnurarenpHblii MOTEHIIMAN JAaHHOTO Y4Ye€OHOro MpeaMeTra OOecreurBacT
peanu3aiio CIEAYIOMMNX IIEJIEBbIX MPUOPUTETOB BOCIUTAHUSA OOYyYarOIIUXCA

COO:

1. BociuTbiBaTh TpaMOTHBIX, OOpPAa30BaHHBIX JIIOJICH, MATPUOTOB CBOEHU
CTpaHbl, JIFOJIEM C AaKTUBHOM TPAXJAHCKOM TMO3UIHENH, KOHKYPEHTHO-
CIIOCOOHYIO JINYHOCTh; MPOJIOJDKATh PAa3BUTHE BAPUATUBHOTO OOpPa30BaHU B
IIKOJIE, BHEAPSS B MPAKTUKY HAIMOHAIBHO- PETrMOHANbHBI KOMIIOHEHT.
[TocTtpoenue 00pa3oBaTeNbHON TMPAKTUKHM C Y4YE€TOM PETUOHAIBHBIX,
COIIMAJIbHBIX TEHACHUWW, BOCIUTAHUE NIETE B NyXE YBaXKECHHS K CBOEHU
LIKOJIe, ropoay, kpato, Poccun, nctopun Poccuun u poaHoro kpasi.

2. IlpoBoauTth pabOTy B COOTBETCTBUM C CHUCTEMOM MNPO(UIAKTUKU
0€3HaI30pPHOCTU U NMPABOHAPYIIEHUN HECOBEPILICHHOJETHUX

3. CopetictBoBaTh (OPMUPOBAHUIO CO3HATEIBLHOIO OTHOIICHHUS YYaIIMXCS K
CBOEUM KHW3HU, 3J0POBBI0, & TAKXKE K >XKU3HU U 3J0POBBIO OKPYKAKOIINX
mone, obecneyenne B MBOY COIII Ne 1 ycnoBuit ¢usznueckoro,
MICUXOJIOTUYECKOTO, COLUAIBHOTO " JTyXOBHOT'O KoMopTa,
CIIOCOOCTBYIOIIUX COXPAHEHUI0 W YKPEIUICHUIO 3J0pPOBbSI CyOBEKTOB
o0Opa3oBaTenpHOTO Tpoliecca, (GOPMHUPOBAHUIO DKOJIOTHUECKONW KYJIBTYpHI,
UX TPOJYKTUBHON y4eOHO-TIO3HABATEIHHON ACATEILHOCTH, OCHOBAHHOW Ha
pallMOHANBHONW OpraHu3allid Y4yeOHOro Tpylda € KYJIbType 3I0pOBOTO
oOpaza >XKM3HH JIMYHOCTH.

4. OpranuzoBaTh paldOTy C CEMBSIMH IIKOJBHUKOB, WX POJIUTEISAMHU WM
3aKOHHBIMU TPEACTABUTEIISIMU, HAIMPABICHHYI0 HAa COBMECTHOE PEIICHUE
npo0JjieM JUYHOCTHOTO PAa3BUTHS JETEH, cOo3AaTh YCIOBUS I y4dacTHs
CEMEH ydaluxcsd B BOCHHUTATEIBHOM MPOLIECCe, PA3BUTHS POAUTEIIBCKHUX
OOIIIECTBEHHBIX OOBEIUHEHHM, TOBBIIMICHUS AKTUBHOCTH POJUTEIHCKOTO
COOOIIEeCTBa; MPUBJICKATh POJUTEIIBCKYIO OOIIECTBEHHOCTh K YYacTHIO B
CaMOYyIPaBJIEHUM LIKOJIOM;

5. Opranun3oBath NpoPOPHUEHTAIIMOHHYIO PAOOTY CO IIKOJIbHUKAMHU.



6. Ucmonp30BaTh B BOCHHUTAHWM JETEH BO3MOXKHOCTH IIKOJBHOTO YypOKa
(uHTEepaKTHBHBIE (DOPMBI 3aHITHI)

7. BoBnekaTh MIKOJLHUKOB B MHTEPECHYIO U MOJIC3HYIO I HUX JIEATEIBHOCTD,
KOTOpasi TPEJOCTaBUT MM BO3MOXHOCTh CaMOpeain30BaThCsi B HEW,
IPUOOPECTH COIMAIBLHO 3HAYUMBIC 3HAHUS, PAa3BUTh B ceOe Ba)KHBIC IS
CBOETO JIMYHOCTHOTO PAa3BUTHS COLMAIBHO 3HAYUMBIC OTHOIICHHUSA,
MOJTy4aTh OIBIT YY9aCTHs B COIIMATBLHO 3HAYUMBIX JIeTIax.

OcCHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl MO XUMHUH, K OINPEACTICHUIO
oO1mielt cTpaTeruy 00y4YeHHUs, BOCITUTAHUS M PAa3BUTHUS OOYJAIOIINXCS CPEACTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YPOBHE COCTABUIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacThl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KJIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTOCTHOM CHCTEME XUMHUYECKOTO OO0pa3oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHHUS 3aKOHOB TIPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanmmsyercss xumuyeckoe o00pa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CPEIHETr0 00IIero oOpa3oBaHUs CPEACTBAMU YUEOHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOIrO OIpPENEIEHbl B
nporpaMme N0 XUMHU C Y4ETOM CHeuu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmuUX 1ened W TMPUHIMIOB, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBbI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTPAET OCOOYIO POJb B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUU HOBOW 0a3bl MaTepuaIbHOM KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATILHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIMIEM MHUPE Kak O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMuUpyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU MIPUMEHEHHSI.

TecHO B3aMMOJEUCTBYS ¢ APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThi0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM YCIIOBUEM YCIEITHOTO
TpyJa W JKH3HU KaXI0ro wieHa oOmectBa. CoBpeMEHHas XHWMHs KakK Hayka
co3ujlaTeNIbHasl, KaK HayKa BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE



rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM C OOIIMMU IENSIMH U TNPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha OOIMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMyMa, MPOJOJHKCHUS
oOpa30BaHUs B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBisiomuMu  ipeAMeTa  «XUMUS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMa
3HAHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUHU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PAcCMOTPEHHUS BCETO MHOT000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSl HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKHX U DIJICKTPOHHBIX
NpEACTaBICHU O CTpoeHuH BemiecTB. CBelneHUs 00 HM3y4aeMblX B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CJIOXKHBIX OMOJOTHUUECKHU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPECTABICHUS] O XUMUYECKOM CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKON pEaKIIUH.

[logq HOBBIM yrjaoM 3peHUsi B TMpeaMeTe «XUMHs» 0a30BOr0 YpPOBHS
paccMaTpUBaeTCs M3Y4YEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHUsA
TEOPETUYECKU MaTepuan ¢ (PaKTOJIOTHYECKHE CBEIEHUS O BEIIeCTBaX U
XUMHUUYECKo peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMHUs» OOyYarolmMuMCsl TMPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHUX TO3UIIHMA,
rIyo)ke TIOHSATh MCTOPUYECKOE W3MEHEHHE (QYHKIMI OSTOr0 3akoHa — OT
0000111aro11Iel 10 OOBICHSIONIENH U TPOTHO3UPYIOILIEH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUM, a TaKKE O XUMHUYECKUX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomoJiHsgercs B kKypcax 10 u 11 kmaccoB



AIEMEHTAMHM COJICPKAHUS, HMEIOINMHU KYyJIbTYpOJIOTHUUECKUA W MPHUKIATHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aHMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpblBalOT €€ pPOJib B IO3HABATEIIBHOW M MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 0O0JACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUNA XUMHUH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIMBAThL MHOOpPMAIUIO U
OPUMEHATh €€ U1 TOMNOJHEHUs 3HAaHWM, pEeHIeHUs HWHTEIUIEKTYalbHbIX |
IKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3a7au. B 1enomM coaepkanue yueOHOTo
npeaMera  «XUMHsS» ~ JAaHHOTO  YPOBHS  M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YalOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JIJIi TTOHMMAaHUS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpraHUYEeCcKOro Mupa, OOYCIIOBIEHHOCTh CBOWCTB BEIIECTB HX COCTAaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SBJICHUW MyTEM OSKCHEPUMEHTA H
pelieHus MPOTHUBOPEYUN MEXJIy HOBBIMH (aKkTaMH ¢  TEOPETUUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XMMUHU B PEIIEHUHU 3KOJOTHYECKUX MpodieM, a
Takke MpobJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmimaHe pemieHus 3aad  BOCIUTAHUSA, PAa3BUTHS M COLMAIU3ALMU
oOyyaroluxcsl MPUHATBIE NPOrpaMMON IO XMMHH TOAXOAbI K OIpPEIEICHHIO
COJEpKaHUS U TIOCTPOEHUS TMpeAMeTa MpeaycMaTpuBaroT (opMHupoBaHHUE
YHUBEPCAIbHBIX y4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEUIeHUs MpoOJieM, TIOUCKa, aHalu3a u
00paboTku MH(pOpMaIK, HEOOXOIUMBIX JJIsl MPUOOPETEHNUS ONbITa MPAKTUYECKOM
U HCCIIEOBATEIbCKON AEATENBHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUH.

B npakTuke npenogaBaHus XMMHHM Kak HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U HA YPOBHE CcpeHEro o01iero 0opa3oBaHusi, IpU ONpeaeIeHUN
COJIEPKATEIIbHOM XapAaKTEPUCTUKHU LIEeJIed HW3Y4YeHHUs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIMOHHO TMPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHUYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
JeATEIbHOCTH Y€JOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTypbl. C
METOJAMYECKOW TOYKH 3PEHUSl TAaKOM MOJXOJ K ONpPENENICHUIO LeNed U3y4YeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOM TOYKE 3pEHHUs TJIaBHBIMHU LEIAMHU H3Y4YEHHs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 i1.) siBisIIOTCSA:

e (QopMHUpPOBaHHME CHCTEMBl XHMHYCCKMX 3HAHUM KaK  BaKHCHIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHUS, (PYyH/IaMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMHH,



OCBOGHHE SI3bIKa HAYKH, YCBOEGHHE WM TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHUSI,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB U XUMHYECKHX pEaKluh, HEOOXOJUMBIX IS MPUOOpETEHHUS
YMEHHI OpPHUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYCCKUX SIBJICHHIA,
UMEIOIINX MECTO B MIPHUPOJIC, B IPAKTHUECKOMN U MMOBCETHEBHOM JKU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e301MmacHOro o0panieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copepikaTelbHas XapaKTepUCTHKA IIeNIel M 3a71a4 U3ydeHUs
MpeaMeTa B IPOorpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHAATCA  MPEeArnovYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJIEp)KaHUsd OOy4YEeHUs, OPUCHTUPOBAHHOW Ha
HOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BIAaJCIOIIEro He
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW T'PAMOTHOCTBIO, TO €CTh CHOCOOAMHM U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W NMPUMCHEHHUS WX B PCATbHOU >KH3HU
JUTSL PEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3M ¢ 3TUM Tpu HW3YYCHHH TMpeaMeTa «XUMHS» TOMHHHPYOIIEe
3HauEHUE MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

amanranus 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMH W MX
IPUMEHEHUEM;

dopmupoBanne y OOy4aromMxcs KIIFOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAUYCHWE Ui Pa3lIWYHBIX BUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOUcKa, aHauu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOAUMBIX JUIsl TIPUOOPETEHUSI OMbITa ACATENIBHOCTHU, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUU XUMHUU, a TaKXKe JJs OIEHKU C TO3UIUI
IKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTCIUICKTYAJIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEH 00yUaIOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITEIBHO MTPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTUH JIsA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;



dbopMUpOBaHUE U PA3BUTHE Y O0YUAIOITUXCS aCCOLIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HA0II0/1aTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NPH IUIAHUPOBAHUU U TPOBEIACHUU XUMHUUYECKOTO
AKCIEPUMEHTA;

BOCIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYECKOU
HaIpPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJM B PEIICHUU TJI00AIBHBIX MPOOJIeM
PalMOHAJIBHOTO TPUPOIOTIOIH30BAHUS, TTOMOJTHEHUS SHEPTreTUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTO
OTHOIIEHUSI K TPHUPOJEC W CBOEMY 370pPOBHIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJB30BaHUs TOJYYEHHBIX 3HAHUU ISl TPUHSTUS TPAMOTHBIX pEHICHUNU B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMH.

B ydyeObHOM maHe cpenHero oOmero oOpa3oBaHUsA MpeaMeT «XUMUS
0a30BOr0 YpOBHS BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTEeCTBEHHO-HAyUHbIC
PEAMETHI».

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 6230BOM YpOBHE
cpeaHero obiero odpazoBaHus, cocrabisieT 68 dacoB: B 10 kiacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hefeno).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHMYeCcKON XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCIMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BEUIECTB W MX IPEBPAILCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, O0YTIIMBaHUE U TOPEHHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psii. DTUIEH U IPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwnOyranueH-1,3: cTpoeHue, BaKHEWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MPOCTEHIIMIA NpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3UYECKUE W
XUMHUYECKHE CBOMCTBA (pEaKUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKHM YIVIEBOXOPOAOB. lIpupoaHslii ra3 u IONYyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHHUE ITHIIEHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa U ATAHOJIAa HA OPraHU3M YEJI0BEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne rauepuHa u STUIISHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
¢uznyeckue U XMMHUYECKHE CBOMICTBa (peakluu OKHUCIEHHUS U BOCCTAHOBIJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KMCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue AJid Kiacca KUCIOT, peakuus dTepuuKaiim), MoaydyeHue u IpruMeHEHHUe.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [IpuMenenne xxupoB. buonoruueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcusiom Meau(ll), okuciieHne amMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Hewnono3bl.  Pu3nUeckue M XHMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUM:
MpOBE/ICHHE, HAOJIOJICHHE W OIMHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCIICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(Il)), anbaeruioB (OKMCIEHUE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3zaumopeicTBHE Kpaxmalia € HOIOM),
IPOBEJCHHUE MMPAKTUUECKON padOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcoeprkalye OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaK aM(pOTEpHbIE OpraHUYEcKHe coeAruHeHus. Pu3nueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OeiakoB. XMMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BbicokoMouIeKyJIsIpHbIE COeIMHECHUS

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanu3zanust MexXnpenMeTHbIX CBSI3eH MPU U3YYEHUN OPTraHUYecKOW XMMHHU B
10 xjacce OCYIIECTBISIETCS Yepe3 HMCIIOJIB30BAaHHE KaK OOLIMX eCTeCTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATHUSA: SIBICHUE, HAYYHBINA (akT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAeMbIe, TOTLTUBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000JI0YKa. DHEPreTUUecKre YpOBHH, TOJAYPOBHU. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IIEKTPOHHASI KOH(DUTYpaIKsI ATOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xuMmudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi M TOJISIpHAsl, MOHHAs, METaJIM4yeckKas). MexaHu3Mbl
oOpa3oBaHMsSI KOBAJICHTHOW XWMHYECKOW CBS3U (OOMEHHBIM W JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.



Bemectsa MOJEKYJSIPHOTO M HEMOJIEKYJIIDHOTO  CTPOEHHsA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHUIA. Homenknarypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAHEHMsI U IIPEBPALCHUS DHEPTUU IIPU XUMHUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas aucconuanus. CuiabHble U cinalble a1eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMHYeCcKHX 3iaeMeHToB J[. 1.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJIN3aTOPA, ONPENEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEAKIMH HOHHOTO OOMEHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBas
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Mertambl. [lonoxenue merauioB B llepuonnyeckor cucteMe XUMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKUE CBOMCTBA BAXXHEUIIMX METAIOB (HATpPUM, Kaluil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
M3YUYEHHE KOJUICKIMU «MeTallibl M CIUIaBbl», OOpa3l0B HEMETAJIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnrple 3agaun.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, SHEPreTHYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHus W 3J0pOBbE YEJIOBEKA: IMMPAaBHJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBCHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSTHHE BEIIECTBa, (PU3NYECKUE BEIUYUHBI M CIUHUIBI HX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTYPrHsl, MPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOIu4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBIN MOAXO/.

B CcOOTBETCTBHHM C CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMETa «XHUMHs» Ha YPOBHE CPEIHEIrO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUU K OOYyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MNPUCYIIMMU LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTU
00y4Jarommxcs.

JIM4HOCTHBIE pEe3yNbTaThl OCBOEHUA TMpeaMeTa «XHUMHUS»  OTpaxkaroT
c(OpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M TMPAKTHUYECKOW JEATEeIHbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpasKaaHCKOr0 BOCIMTAHMSA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUA:

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX  SKCIEPUMEHTAJIBHBIX  IOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBHI 3THX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWwI 0e30MacHOTO OOpallleHHs C BelIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TMOCJICICTBUN W HENPHUATHUS BPEIHBIX MPUBBIYEK (YMOTpeOJIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIHCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTaM TPpyAOBOM JeATEILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 001I1eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMAIIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NPENPUHUMAEMBIX IEVUCTBUN U NMPEIOTBpALIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MIPOTHUBOCTOSITH HJIEOJOTHUU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUsl CHeNUPUKA XUMHUM KaK HayKH, OCO3HaHUS e€ poiu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOU
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUH MEAMIIMHBI, OOCCTICUCHHH YCIOBUMN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTydaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS JiA
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQYMMBbIE  JUIS (GopMHpOBaHHS  MHPOBO33PEHHSI  OOydYaroIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAyYHBIA (DAKT, MPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UcCIeA0BaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE pe3yiabTaThl OTPAXKAIOT OBJAICHUE YHUBEPCATLHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS 1J11 OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHUBHBIC, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOACIIBHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPHU3HAKOB U3y4a€MbIX BEIIECTB U XMMUUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuu;

dbopMyIUpOBaTh LEIU U 3a1a4U UCCIIEI0BaHUs, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENIbHO C(hOPMYJIMPOBAaHHBIE BONPOCH B KAadyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMHU CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS W BBIBOJABI OTHOCHUTEILHO JOCTOBEPHOCTH PE3YIhTATOB UCCIICIOBAHMS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOLIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JESATCIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJOB pEIICHUS NPAKTUYECKUX 3a7ay, MNPUMEHCHHUIO Pa3JIMYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX WHGoOpMauuu (HaAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHHBATH eé JIOCTOBEPHOCTh u
HETPOTUBOPEUYUBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI B XOJI¢ AUAJIOTa W/UIN
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIICOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJbHBIMH PEryJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIEIOBATEIIbCKUX 3ajay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHalM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATETLHOCTh, XUMHUECKAast
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHs, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YTJI€BOAOPOIbI,
KHCJIOPOA U a30TCOJAEpkKAIIUE COCAUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XWMHH, MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
MPaKTUYECKOHN AESTEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPALICHUI OPTaHUYECKUX COEIMHECHMI;

c(OPMHPOBAHHOCTh YMEHUW HCIHOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY IS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEIWHEHMs), NaBaTh KM Ha3BaHUS MO
cuctematudyeckoir HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIICH, MPOMNWIEH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCJIO0TA, IJIFOK03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux BemiectB A. M. bytiepoBa mjist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, 3TaH, ATUJICH, MPOIMJIEH, alleTUJIEH,
oyranuen-1,3, metmnOyranuen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbJIeru, MypaBbUHAas U YKCYCHasi KUCJIOTHI, TJIOKO3a,
Kpaxmas, LEeJUII0JI03a, AMUHOYKCYCHas KHCIIOTa), MWILTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiuu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB UJIU MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHWUS JJIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
IKCIIEPUMEHT (TIPEBpAILEHNS OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEKOB MpPU HArpeBaHWUU, I[BETHHIE pEaKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO DKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJOAaTh  TpaBWa  JKOJOTHYECKH
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHuMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL  CJENBbIX W CIA0OBHISIIMX OOYYalOIIMXCS: YMEHHE HCI0Ih30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISAIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUMU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIUMOM JJIs pElISHUs MPAKTUYECKUX 3a7a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO W IIPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIArAIONINE TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCJIEHUS, XUMHUYECKAsl CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PpEAKIMH, PaCTBOpP, DIJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAsT JTUCCOLUAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
MPpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK XUMMWH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHMI HCMHOJIH30BaTh XUMUYECKYI0 CHMBOJHKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3IMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKON PEHIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJIEKYJSIpHasi,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO KX COCTaBY K ONpEneIEHHOMY KJacCy/Tpymme
COEMHEHHH (IIPOCThIE BEIIECTBA — METAUIbl U HEMETAJLIbl, OKCUbl, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATHUS «S-, p-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHMY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILNIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, TOJHBIE U COKPAIIEHHbIE YPABHEHUS peaKlUii HOHHOTO 0OMeHa, y4YnUThIBas
YCIJIOBHSI, IPX KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  pPACKpPBIBATh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
pEaKuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MpPEACTaBICHUN 00 OOLIMX HAay4YHBIX MNPUHIUIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIUsIX, MAcChl BEIIeCTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJII0/IaTh MpaBUia MOJIb30BAHUS XUMHUYECKOM
MOCy/I0Ol U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXEe IpaBWiia OOpallIeHUs] C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (Pa3JIOKEHHUE MEPOKCUAA BOJAOPOJA B MPUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTaBIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTUYECKH
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTh BO3EHCTBHS HA KUBBIE OPTAHU3MBI ONPEIEIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clemnbIX M caaboBUAALIMX OOYy4YaroUIMXCs: yMEHUE UCHOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiins g 3anucu XUMHUYECKUX

dbopmy.
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54 [IpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 | 0 bubmuoreka [IOK
' uX nepepadoTka https://m.edsoo.ru/7f41a636
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubnmnorexa LIOK
1 )
3 Crinpret. Getion 3 0 0 https://m.edsoo.ru/7¢41a636
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 bu6nunorexa LIOK

Crnoxubie 3¢upbl

https://m.edsoo.ru/7f41a636
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bubnunorexa LIOK

33 Y TIeBO/IE! 3 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bu6nmoreka IIOK
4.1 AMUHBL. AMUHOKHCIOTEIL. beikn 3 hitps:/m.cdsoo.ru/7f4 12636
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKyIsipHbIE COCAUHEHHUSA
bubnuoreka [{OK
5.1 I1 .K .B 2
JTACTMACCERL RAYHYKH. BOTOKHA https://m.edsoo.ru/7f41a636
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE NN (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Hucrpykrax o T.b.
[IpencraBnenue o KiIaccuPpUKAIIU https://academy-
1 oprannveckux Beuiects. Homenkiarypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucremMaruyeckas) ¥ TPUBUAIILHBIE e1a9-410f-b8be-b4cb58%acadl
Ha3BaHUSI OPTaHMYECKHUX BEIICCTB
IIpenmer opraHnYecKoil XuMuH, €€ https:/academy-
2 1 0 0 content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE Selede24-ac02-cfb16£a49f6a
Teopust cTpoeHUs OPraHUuYECKUX https://academy-
3 coenquHenuilt A. M. Byrneposa, € 1 0 0 content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBIE HOJIOKEHUS ab0e-4¢59-9dcf-20517ae4b52e
AJIKaHBL: COCTaB ¥ CTPOEHHUE https://academy-
4 . ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-
FOMOJIOTHHCCKIH PR ec23-473¢-b3d7-ed82fcaddd02
https://academy-
content.apkpro.ru/lesson/258ddc06-
5 MeraH 1 3TaH — npocTenIne | 0 0 ec23-473c-b3d7-ed82fcaddd02
MPEICTABUTEINA AITKAHOB https://academy-
content.apkpro.ru/lesson/4da31505-
652d-4916-9¢7¢-56e88b39bb24
https://academy-
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1ctb9399
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OTuJEeH U IPONUIEH — IpocTeiine

https://academy-

7 content.apkpro.ru/lesson/05ab5925-
FIPC/CTABITEIT QIIKEHOR ba8e-499¢-840b-70bSe8db7 1ac

https://academy-

8 Hpaicririeckas pabora N 1. <jHOqueHHe content.apkpro.ru/lesson/53c¢d2379-
STUJIEHA U U3YYEHHE €TO0 CBOMCTB 2a45-43b1-9£67-Tebedaf03ce0
Aunkanuensl. byranuen-1,3 u https://academy-

9 metunoyraauen-1,3. [lomyuenue content.apkpro.ru/lesson/6df23393-
CHHTETHYECKOTO KayIyKa ¥ PE3UHBI 6f08-4b9f-ac01-a983b95b854a

https://academy-
content.apkpro.ru/lesson/c19e6ffc-

10 Brruncnenus no ypaBHEHHIO XUMHYECKOU 7d70-46cc-a9ee-ebfac27dea49
peakuuu https://academy-

content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHUYHOCTh hutps:iacadomy-

11 content.apkpro.ru/lesson/d86d7d00-
apeHoB d5b4-491d-aded-c3ddal9fecf4
I'eneTnyeckas CBA3b yrieBOLOPOAOB, https://academy-

12 content.apkpro.ru/lesson/75957170-
MPUHALISKANUX K PA3IMYHBIM KJlaccaM 50£4-4910-b706-ac2d1b0f4c26
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB: https://academy-

13 MIPUPOIHBIN ra3 v MOMyTHbIC HePTIHBIE content.apkpro.ru/lesson/99557a5e-
ra3bl, He()Th U MPOAYKTHI €€ epepaboTKu 2221-43e0-97b8-983de535¢c44d
[IpupoaHbIE HCTOYHUKH YTIIEBOJOPOIOB: https://academy-

14 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE content.apkpro.ru/lesson/99557a5e-
rasbl, He)Th ¥ MPOIYKTHI € mepepaboTKH 2221-43¢0-97b8-983de535¢44d
KonTtponbHas pabota no pazaeny hitps::academs-

15 content.apkpro.ru/lesson/6¢919641-

«¥Yr JICBOAOPOABID»

7956-4130-b1fd-c7e71db395d7
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Pa6ota Han ommbkamu k/p
«YTJIEBOJIOPOIBI»
AJIKMHEBL: cOCTaB U OCOOEHHOCTH

https://academy-
content.apkpro.ru/lesson/6abf1680-
4eb5-4612-8ea5-44d63cccf518

https://academy-

16 . content.apkpro.ru/lesson/05¢9a929-
CTPOCHILL, TOMOTIOTHICCIIL pA. 6741-4d7c-84b5-009292468356
AneTuieH — npocreimumi
MIPEICTABUTENH AIKHHOB
IIpenensHble OMHOATOMHBIE CIIUPTHI: https://academy-

17 Pe g B PTRL content.apkpro.ru/lesson/5439¢18b-
MeTaHOJI 1 3TaHo1. BomopoHas cBs3b T440-4b6-bfR4-c04£a471694F

https://academy-
MHOr0oaToOMHBIE CIIUPTHI: ATUICHTIIUKOIIb

18 content.apkpro.ru/lesson/461aa9c8-
1 fmepun c0ef-4827-a8e5-d12a0bedc826
DEeHOI: CTPOEHUE MOJIEKYJIbI, https://academy-

19 bu3NUecKre U XMMHUYECKUE CBOMCTBA, content.apkpro.ru/lesson/649883b8-
pUMEHEHHE 7c51-4£16-896€e-10a2278b08f1
Anpaerugpl: hopMaiIbAeTHA U https://academy-

20 ' i content.apkpro.ru/lesson/8664b319-
AHCTATILACTIL. ALCTOH 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPE/IETbHBIE https://academy-

21 KapOOHOBBIEC KHCJIOTHI: MypaBbHHAS U content.apkpro.ru/lesson/b4feaa04-
yKCycHast 3438-4b57-a3ec-ba0f9fe63c0d

. https://academy-
IIpaxTuueckas padora Ne 2. «CBoiicTBa

22 p p . content.apkpro.ru/lesson/9834d408-
PacTBopa yKCYCHOM KHCIIOTBD 386d-444a-8de3-7efbagb98cdb
CrteapuHOBas ¥ OJICMHOBAST KUCIIOTHI, KaK https://academy-

23 MIPEICTABUTENH BBICIINX KapOOHOBBIX content.apkpro.ru/lesson/71ac432-

KHUCJIOT

a0d4-4945-a0eb-1e59cd514d9f
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MBplL1a KaKk cOJIM BBICIIMX KapOOHOBBIX

https://academy-

24 . content.apkpro.ru/lesson/71ac43f2-
HCIIOT, TIX MOTOTHEE ACHETERE a0d4-4945-a0eb-1¢59¢d54d9f
CnoxxHbIe 3(DUPHI KaK MPOU3BOTHBIE https://academy-

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX content.apkpro.ru/lesson/71ac432-
3¢upos a0d4-4945-a0eb-1e59cd5f4d9f
JKupsl: runponns, npuMeHeHUe hitps:/academy-

26 5 Prl- THIP > 1P ’ content.apkpro.ru/lesson/71ac43f2-

HOJIOTHHACCKAA POIIH KHPOB 20d4-4945-a0cb-1e59cd SF4d9f
YrieBoibl: COCTaB, KiacCU(pUKaIHSI. https://academy-

27 Baxwueiiue npencraBuTeNu: riI0K03a, content.apkpro.ru/lesson/709ce43a-
bpykTo3a, caxaposa deb6-4281-963b-01d2e212d4d0
Kpaxmai 1 1eJIi0103a KaK IPHPOIHBIE hitps://academy-

28 P pHp content.apkpro.ru/lesson/690fbb76-
TOTHMEDE! f94a-477-bbbe-3d3ae748f716
KonTponbhas pabota no paszueny https://academy-

29 «Kucnopoaconepxaiine opraHuuecKue content.apkpro.ru/lesson/66a7bd94-
COETUHEHUS 2bc5-4ec7-b7c7-f1893919d25a
Pabota Hag ommbkamu k/p
«Kucnopoacoaepkaiine opraHuuecKue https://academy-

30 P P P content.apkpro.ru/lesson/0c608a59-
COCAMHEHITD 4069-4481-839e-9205£201b73e
AMUHBI: METHJIAMUH U aHWINH
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbIE https://academy-

31 OpPraHMYECKHUE COETMHEHUS, NX content.apkpro.ru/lesson/c2f2f3d7-
ouosornueckoe 3HadeHue. [lentuasl 43d1-4873-ace0-78eca6009628
benku xkak mpupoiHbIe hitps://academy-

32 pup content.apkpro.ru/lesson/45b81dac-
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS acha-4406-99¢3-14c3ba78050a

33 Wrorosast koHTpOIBHAsS paboTa. https://academy-
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Pabora Hag ommOKkamMu UTOTOBOM K/p.

OCHOBHBIE METO/IbI CUHTE3a https://academy-
34 A . 1 0 0 content.apkpro.ru/lesson/6df23393-
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH. 6£08-4b9f-ac01-2983b95b854a

[Imactmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 34 3 2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 10 xmace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xnacc/ I'abpuensa O.C., OcrpoymoB WN.I'., Cnaakos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

O.C. I'abpuensu, N.I'. Octpoymos, C.A. Cnaako Kuura s yaurens.
Xumusi. ba3zoBeiit yposens 10 knacc. MU3narensctBo: "lIpocBenienue”

O.C. I'abpuensa Meroaundeckoe nocooue k yueonukam O.C. I'abpuensna.
bazossiit ypoBens 10-11 kiaccsi.

O.C. I'abpuensn, C.A. CnaakoB Xumus. MeTonuyeckre peKOMeHJaluu.
[Ipumepnsie padouue nporpammbl 10-11 knaccsl.

N3narenbcTBO: "[IpocBemnienue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Pocculickas 351eKTpOHHAs IIKOJIA.

bu6mmoreka IJOK



