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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAaMMBbI  CPeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBneHHbIXx B DeAepallbHOM  TOCYJapCTBEHHOM
oOpazoBarensHOM ctangapte COO, ¢ yuétom Konuenuuu npenojaBanus yueoOHOTo
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHusamnusax Poccuiickoit deaeparium,
peanu3yronmMx OCHOBHBIE 00pa30BaATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crparerun passutusa Bocnutanus B Poccuiickon @enepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOJOB K pa3pabOTKe MpOorpaMMbl MO XUMHUH, K OINPENEICHUIO
oO1ielt crpaTeruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» s 11 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOThEMJIEMOM YacThiO HX
oOpa3zoBaHHOCTH. OHO CHYXKAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YEJIOBEKa, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanuzyercss xumudeckoe oOpa3oBaHHe OOydarolIuxcsl Ha
YPOBHE CpeTHET0 00111eT0 00pa30BaHUs CpeICTBAMHU YU4EOHOTO MpeIMeTa « X UMHUS,
COJIEp)KaHUE M TIOCTPOEHUE KOTOPOTO ONPEIEIEHBI B MPOTpaMME IO XHUMHH C
y4€ToM crenu@uKkd HayKu XUMUW, €€ 3HAYCHHWs] B TO3HAHWU TPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHUCTEMBbl CpEIHEero oOIIero
oOpazoBanust B Poccuiickoit deneparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYyIO pOjb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PALIMOHATILHOTO HAYYHOTO MBILIICHHUS, B
CO3JlaHME LIEIOCTHOTO MPEACTABICHUS 00 OKpY)KarolleM MHpe KaK O €JIMHCTBE
IPUPOJIBI U YeNIOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMJIEMOH YaCThI0O MHUPOBOH KYJIbTYPhI, HCOOXOIUMBIM yCIIOBUEM YCITCIITHOTO
TpyAa W KU3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XUMHSI KaK Hayka
CO3UJIaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJICHA HAa pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEIAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaronmmxcs, HEOOXOJUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUECHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoiel 4acTbio npeaMera « Xumusi» B 11 kiacce siBnsieTcss 6a30BbIit
Kypc «OO01as 1 Heoprauudeckasi XuMus», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUs
KOTOPOH SIBJISIOTCS OCHOBBI 0A30BOM HAayKU: CUCTEMA 3HAHUW MO HEOPTaHUYECKON
XUMUHU (C BKJIOYEHHMEM 3HaHUUW H3 o0wmwend xumuu). DopMUpoOBaHHE ITAHHOU
CUCTEMbl 3HAHUN TPU HU3YUYCHHH TMpeaMeTa OOECIEeYUBACT BO3MOXKHOCTh
pPacCMOTPEHHUS BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIINUX MOHSITHH, 3aKOHOB
Y TEOPUU XUMUH.

Crpykrypa coxaepxkanusi kypca «OOIas W HEOpPraHudecKas XUMHUs
chopMupoBaHa B MpOrpaMme IO XMMHM Ha OCHOBE CHCTEMHOr0 IMOAXOJa K
M3YUYCHHIO Y4eOHOro Marepuajia M OOYyCIIOBIICHA HCTOPHYECKH OOOCHOBAaHHBIM
pPa3BUTHEM 3HAHUN HA OMPEAECIEHHBIX TEOPETUUECKUX YPOBHSX. [101 HOBBIM yriioM
3peHus B MpeaMeTe « XuMHus» 0a30BOTO YPOBHSI pacCMaTpUBAETCs M3yYCHHBIA Ha
YpPOBHE OCHOBHOro 00IIero oOpa3oBaHUsI TEOPETUYECKUM Marepuan U
(aKkTOJIOTHYECKHE CBEJICHHS O BEIIECTBAX W XUMHUYECKOW peakuuu. Tak, B
YacTHOCTH, B Kypce «OOmas u HeopraHWYecKas XuMUsS» OO0yJaronuMmcs
MPEAOCTABISECTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE IMEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKUX W METOAOJOTHMYECKUX  MO3ULUM, TIyOXKe  TMOHSTh
HUCTOPUYECKOE HU3MEHEeHHE (YHKIMM HSTOro 3akoHa — OT oOoOmaromeid a0
OOBSICHSIIOIICH Y MPOTHOZUPYIOIICH.

Ennnas cucrema 3HaHMN O BaXHEHIINX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPHUMEHEHUH, a TAKKE O XMMHUYECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX IPOTEKaHMs AOMOJHAETCS B Kypce 11 Kiacca anemeHTamu
COZIEpKaHMs, UMEIOUIUMHU KYyJIbTYpOJIOTHUUECKUNA M NPUKIATHOM Xapakrep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C JAPYTUMHU HayKaMH,
PacKpbIBAIOT €€ POJib B TIO3HABATEIBHOW U MPAKTUYECKOU ESITEILHOCTH YEIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
Y IPAKTHYECKUX MPUIOKEHUN XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B



OOIIECTBEHHO ¥ JUYHOCTHO 3HAYUMBIX TMPOOJEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIUBATh HHGOPMAIUIO U IPUMEHSTH €€ JIJIsl IOTIOJHEHUS] 3HAHUH,
pelIeHUs UHTEIUICKTYAJIbHBIX U AKCTIEPUMEHTATIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
LEJIOM COJIEp’KaHue y4eOHOro mnpeamera «XUMHS» JaHHOTO YPOBHS H3YUYCHHS
OpPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y OOYHAIOIINXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusT (PHIIOCOPCKUX WAEH, TaKWX KakK: MaTepUaibHOE €IUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, I03HABAEMOCTh IPUPOIHBIX SABICHUMN IIyTEM DKCIIEPUMEHTA
W peIIeHUs MPOTUBOPEUYUN MEXIy HOBBIMU (DaKTaMHd M TEOPETHUECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEHICHUU IKOJOTUUECKUX Mpobiem, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPHUAIIOB.

B nmane pemeHuss 3aga4  BOCIWTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOy4Jaronmxcss MPUHITHIE MPOrpaMMON IO XUMHUU TOJXOJbl K OIPEACIICHUIO
COJIEp’KaHMsI M TOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (GopMupoBaHUe
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOMMNX 0a30BO€ 3HAYEHHUE JIJISl Pa3IMUHbIX
BUJIOB [ICATEIILHOCTH: pEIICHUs NpoOjeM, IOMCKa, aHaliu3a M 0o0paboTKU
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
MCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONIEH Ba)XXHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XUMHUM KaKk Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, TaK ¥ HA YPOBHE CPEITHET0 00IIIero 00pa3oBaHus, IIPH ONPEACICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LeJIed H3YyYEeHUS MIpEeAMETa HaIpaBICHUEM
MEePBOCTENICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHUE OCHOB
XUMHUUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JIeATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyIbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJNEH W3y4EeHUs
MpeaMeTa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIABHBIMHU IEJISIMU HU3YyYECHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (11 Ki1.) sBASIOTCS:

e (opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE fI3bIKa HAYKH, YCBOCHHE W TMOHMMAaHWE CYIIHOCTH JOCTYITHBIX
0000111eHUI MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIEHUE C HICTOPUEHN UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHNN O HAYYHBIX METO/IaX MMO3HAHUS
BEIIECTB M XUMHYECKUX PEaAKITNil, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS YMEHUN



OPUEHTHPOBATHCSI B MHUPE BEIIECTB U XUMHUYECKHUX SIBICHHUM, MMEIOIINX
MECTO B IIPUPOJAE, B IPAKTUUECKON U OBCEIHEBHON KU3HU;

e pPa3BUTHUE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XUMHUYECKOIO OSKCIIEPUMEHTa, COOJIOACHUEM  IpaBUII
0€3011acHOr0 OOpalIeHMsI C BELLIECTBAMHU.

Hapsiny ¢ atumMm, copeprkaTenbHas XapaKTepUCTHKA IIeJiel U 3a/1a4 U3y4eHUs
npeaMeTa B MPorpaMMe Mo XUMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHUHU C
HOBBIMU INPHUOPUTETAMHU B CUCTEME CpeAHero obmiero odpasoBanus. Ceroass B
IPENoAaBaHUM XUMHUH B OOJIBIIEN CTENEHN OTAAETCS NPEANOUYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJEep>KaHusl OOydyeHus, OPHEHTHPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKAa O00I1e00pa30BaTEIbHON OpraHu3aliy, BIIAJICIOIIET0 HE HabOpoM
3HaHUH, a (PyHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMU M YMEHUSIMU
AKTUBHOTO MOJYYEHHs 3HAHUI U IPUMEHEHUS] UX B PEAJIbHOM JKU3HU JUIsl PEILICHUS
IPAKTUYECKUX 3ajau.

B cBsi31 ¢ 3TUM ITpH M3Y4YEHUHU TIpeAMeETa « XUMHUSD TOMUHHUPYIOIIEE 3HAUCHHUE
NpUOOPETAIOT TAKUE LIETU U 33a4H, KaK:

ajanranus 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
GopMUpOBaHHE  UHTEIUIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPUHSATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlHsIX, CB3aHHBIX C BEIIECTBAMH U MX
IPUMEHEHHUEM;

dbopmupoBaHre y OOyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE JMJIi pa3jIMuHbIX BUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoucKa, aHaiuu3a U 00pabOTKu MHQPOpPMAIIUH,
HEOOXOMMBIX AJIsI MPUOOPETEHHUS ONBITA IS TEIBHOCTH, KOTOPAast 3aHUMAET BAXKHOE
MECTO B TO3HAHUU XUMHH, a TaKXKe IS OLEHKH C TO3HMIHMNA JKOJOTHYECKON
0€30IM1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTaHU3M
YEJI0BEKa U IPUPOJHYIO CPENy;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN 00y4YaroIMXCs: CIOCOOHOCTH CAMOCTOSITEIHLHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUH JI MOMCKAa U aHau3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHNUS;

dbopMHpOBaHUE U pa3BUTHE Y 00YYAIOLIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO
MBILUIEHUS], HA0JIF0JaTEIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpPH IUIAHUPOBAHUHM W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIpPaBJIEHHOCTH XUMHUH, €€ BAXKHOM PONM B pEUIEHUM IN00aJIbHBIX MpPOOJIEM



pallMOHAIILHOTO MPUPOOTOJIb30BaHMUSI, TTOTIOJHEHHUSI SHEPIE€TUYECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIUMOCTH OEpexHOTO
OTHOIIIEHHUSI K MPHUPOJE U CBOEMY 3J0POBBIO, a TaKKe MNPUOOPETEHHUS OIbITa
UCIIOJIb30BAHUSI TMOJYUYEHHBIX 3HAHWM Ui TPUHSATUS TPAMOTHBIX PEIICHHH B
CUTYaIUSIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuebHoM maHe cpemHero oOmero oOpa3oBaHUS MPEaMET «XUMUSD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpPeIMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE
PEIMETBD.

OO11ee YnCcI0 4acoB, OTBEIEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpenHero obmiero oopazoBanus B 11 kinacce — 34 yaca (1 gac B Heneio).



COAEPKAHUE OBYUYEHUA

Tema 1. CTpoenne atoma (3 yaca)

OCHOBHBIE CBEJCHHUS O CTPOCHHUM aToMa. SJIpo: MPOTOHBI U HEUTPOHBI. MI30TOMBI.
DneKTpoHbl. DJIeKTpOHHas 000j0YKa. DHepreTuyeckuil ypoBeHb. OCOOCHHOCTH
CTPOCHHSI JJICKTPOHHBIX OOOJIOYEK aTOMOB 3JIEMEHTOB 4-TO W 5-T0 MEPHOJIOB
nepuoandeckor cucremsl JI. 1. MenneneeBa (rmepexoaHbix demMeHToB). [loHsTHE
o0 opOuTamsax. S- W p-opOUTANH. ODIEKTPOHHBIE KOH(UIypallMK AaTOMOB
XAUMHYECKUX AJIEMEHTOB.
[Tepuonnueckuii 3akon /[l. 1. MenaeneeBa B CBET€ y4E€HHUS O CTPOCHUH aTOMA.
Otkpsoitue 1. . MenaeneeBbIM NepruoInIecKoro 3akoHa. [lepuoanueckas cucrema
xumuueckux osnemeHTtoB J[. WM. MenneneeBa - rpaduueckoe oToOpa)keHHe
MEPUOINYECKOr0 3aKOHA. (DU3NUYECKUI CMBICI MOPAIKOBOTO HOMEpPA 3JIEMEHTA,
HOMeEpa nepuoaa U HoMepa rpynibl. BajeHTHbIe 371eKTpOoHbI. [[puunHbI U3MEHEHU
CBOMCTB 3JIEMEHTOB B MEpHOJax M rpynmnax (rJIaBHBIX MOJArpyInax). 3HA4eHUE
MEPUOIMYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMbI XUMUYECKUX d1eMeHTOB 1. 1.
MenpeneeBa a1 pa3BUTHUS HAYKU U TIOHUMAHUS XUMUYECKOU KapTUHBI MUPA.

Tema 2. CTpoenne BemecTBa (7 4acoB)
Nonnast xumudeckasi cBsizb. Katnonsl u annonsl. Kiaccudukanus nonon. lonHsie
KpUCTajuTnueckue pemeTku. CBOMCTBa BEIIECTB C ATUM THUIIOM KPUCTATUTMYECKUX
PEIIETOK.
KoBaneHTHass  XuMHUecKass  CBsI3b. OJEKTPOOTpUIATENbHOCTh. [losisipHas u
HEMOJISIpHAsE KOBaJCHTHbIC CBs3W. J(umosb. [lonsSpHOCTH CBSI3M W MOJSIPHOCTH
MOJeKyJabl. OOMEHHBIM U JOHOPHO-AKIENTOPHBIM MEXaHU3Mbl OOpa3OBaHUs
KOBAJICHTHOM CBSI3U. MOJIEKYJISIpHBIE M aTOMHBIE KPHUCTAJIMYECKUE PEIIETKH.
CBolicTBa BEIIECTB C TUMH THUIIAMHU KPUCTATUTMYECKUX PEIIETOK.
Mertanmnuyeckas xumudeckass cBs3b. OCOOCHHOCTH CTPOCHHS aTOMOB METAJLIOB.
Meramueckass XUMHYECKAs CBSI3b U METAJUIMYECKAsT KPUCTALUINYECKAS pPEeIIETKA.

CBoiicTBa BCHICCTB C 3TUM THUIIOM CBJ3H.



Bonopoanas xumuueckas CBA3b. MEXMOJEKYJSIpHAas U BHYTPUMOJICKYJIIpHAs
BOJZIOPOJIHAsI CBSI3b. 3HAY€HWE BOJOPOJHOM CBSI3U I OpPraHU3alUU CTPYKTYD
OMOMOJIMMEPOB.
HucnepcHele cuctemsl. [loHsTHE O nucnepcHbIX cucreMax. JucnepcHas ¢aza u
nucnepcuonHas cpena. Kinaccudukamnus AUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoro COCTOSIHUS JUCTIEPCHOM Cpelibl U TUCTIEPCUOHHOM (ha3bl.
CocraB BemectBa M cMeced. BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO
CTPOCHMS. 3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.

Tema 3. Xumuueckue peakium (8 4acoB)
Peakuuy, wunymwme 0Oe3 HU3MEHEHHs COCTaBa  BEIIECTB. AJUIOTPOIUS HU
AJUTOTPONHBIE BUAOU3MEHEHUs. [[pUUMHBI aJuI0TPONIUK HA PUMEpPE MOAU(PUKALINIA
KHCIIOpoJa, yriepoaa u pochopa. O30H, ero Onosorudeckast poib.
Peaknuu, wuaymme ¢ HM3MEHEHHEM COCTaBa BeUIECTB. Peakiuu coeauHeHus,
pa3NoKEeHUs, 3aMEIIeHUs] 1 OOMEHAa B HEOPTraHWYECKOM M OPraHMYEeCKON XHWMHHU.
Peakiuu 9k30- u sHporepmudeckue. TermnoBoil 3QPexkT XuMHUIeckol peakiuuu u
TEPMOXUMHUYECKUE YypaBHEHUsA. Peakunm TOpeHMs, Kak 4YacTHBIA Ciydau
HK30TEPMUYECKHUX
peaKuuii.
CKOpOCTh XUMUYECKON PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIUU OT
IPUPOABl PEATUPYIOIIMX BELIECTB, KOHLEHTPALWH, TEMIIEPaTypbl, IJIOMAIN
MOBEPXHOCTHU CONPUKOCHOBEHHUS U KaTayn3aTopa. Peakiuu romo- u reTeporeHHbIe.
[TonsiTue o xKatanm3e U Karanuzatopax. @OepMeHThl Kak OHOJIOTHYECKHe
KaTaln3aTopbl, 0COOEHHOCTH MX (DYHKIIMOHUPOBAHUS.
OOpatuMocTh XUMHUYECKUX peakuui. HeoOpatumMeie u oOpaTUMble XUMHUUYECKHE
peakiuu. COCTOSIHME XMMHMYECKOTO PAaBHOBECHUS JUJISi OOPAaTUMBIX XHMHYECKHX
peakuuii. CrocoObl CMEUIEHUs] XMMHYECKOI'O PaBHOBECUs Ha IMPUMEPE CHHTE3a
ammuakxa. [loHsaTne 00 OCHOBHBIX HayUHBIX IPUHLUIIAX IPOU3BOJICTBA HA IIPUMEPE

CHHTC3a aMMHaKa UJjiIn cepHoﬁ KHCJIOTHI.



['unponus. Heobpatumeiit rugponu3. OOpaTtumeiil rugponun3 coied. ['maponus
OpTraHWYECKUX COCAUHEHUM M €ro MPaKTUYECKOE 3HAYCHHUE Uil IOIy4YECHUs
TUJIPOJIM3HOTO CIIUPTA U MbUIA. bronorndeckas poJib ruIpoan3a B IIIACTUYECKOM U
HPHEPreTUYECKOM OOMEHE BEIIECTB U SHEPTUH B KIIETKE.
OKUCIUTENBHO - BOCCTAHOBUTEJIbHbBIC peakiuu. CTeneHb OKHUCJIEHUS.
Onpenenenue CTENEHW OKHUCICHHUS 1O ¢opMmyne coeauHeHus. l[lonstue 00
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuusax. OKUCIEHWE M BOCCTAHOBJICHUE,
OKHCJIUTEIb U BOCCTAHOBUTEIIb.

Tema 4. BemiecTBa u ux cBoiicTBa (16 yacon)
Meramibl. B3auMogelcTBue METAUIOB € HEMeETaulamMu. B3aumoperncrsue
HICJIOYHBIX W IIEJIOYHO3EMEIBHBIX METAUIOB C BOAON. DIECKTPOXUMHUYECKUN Psif
HaNpsHKEHUU METaJUI0B. B3auMO1efiCTBUE METAJIIIOB C PACTBOPAMU KHUCIJIOT U COJIEH.
Koppo3usa mertamios. [IoHsATHE 0 XMMUYECKOW U DJIEKTPOXMMHUYECKON KOPPO3UU
MeTalToB. CocoObI 3alIUTHl METAIIJIOB OT KOPPO3HH.
Hewmertamnbl. CpaBHUTENBbHAS XapaKTEPUCTHKA TAIOT€HOB KaK Han00JIee TUITMYHBIX
MpeaCTaBUTENEe  HeMmeTaioB.  OKHCIMTENbHBIE  CBOWCTBA  HEMETAJIOB
(B3aUMOJIEHCTBHE C METaJUlaMU M BOJAOPOJIOM). BoccTaHOBUTENbHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee NEKTPOOTPULIATENbHBIMU HEMETANIAMUA U
CJIO’KHBIMU BEIIECTBAMU-OKUCITUTEIISIMH ).
Kucnoret  Heopranmueckue u  opranmdeckue. Kiaccudukanms Kucior.
Xumudeckue cBorcTBa KUciaoT. OcoObie CBOMCTBA a30THOM M KOHIIEHTPHUPOBAHHOM
CEPHOM KHUCJIOTHI.
OcHoBaHusi HeopraHuyeckue U oprannyeckue. OCHOBaHUS, UX KIACCU(DUKAITHUS.
XUMHUYECKHUE CBOMCTBA OCHOBAHUN. Pa3iioxkenne HepacTBOPUMBIX OCHOBaHUM.
Comu. Knaccudukarus coneil: cpenHue, KUCIbIE W OCHOBHBIE. XHUMHUYECKHE
cBoMcCTBa coiier. [IpeacTaBuTenu cojien U UX 3HAYCHUE.
['eHeTnyeckass CBA3b MEXAY KJIaCCaMU HEOPraHMYECKUX M OPraHUYECKHUX

coequHeHu. IloHsATHE O TEHETHMYECKOW CBA3M W TE€HETHYECKUX psaax.



['eneTnueckuit psg Mmeramia. ['eHeTtmdeckwit psg HeMetamia. (OcoOeHHOCTH

ICHCTHUYCCKOI'O psda B OpFaHquCKOﬁ XUMHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOyYaronMMHUCSL TMPOTPaMM  CPEHEro OOLIero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHO-MeTOIM4Yeckod OCHOBOM s
pa3pabOTKHU IUJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS MPOrPAMM CPEIHEro OOIIEro
00pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-IAEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero oOpa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONIME:

OCO3HAaHUE OOYYAIOUIUMUCS POCCUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4ME MOTUBAIMU K O0yUECHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LEITOCTHOU
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HaJIM4Me MPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYPhl U CHOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH 1IECHHOCTSMHU
U HJealaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHSTHIMA B OOIIECTBE
HOPMAaMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaronmxcsl.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTPaKaroT
c(OpPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyJaromuxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS

OCO3HAHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEM,
YBAKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLMAIbHBIX HOPMAax MW MpaBUiIaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K TPOIECCy TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca U I03HABAaTEIbHBIX MOTUBOB B ITOJIYUYE€HHUH U MOCIIETYIOEM aHATIU3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBui Oe30macHoro oOpalleHus C BellecTBaMU B OBITY,
ITOBCEHEBHOM XKU3HU U B TPYJAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUEHHUIO0 MPOGECcCHuil pa3IudaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUMBUIYAIbHOW TPAECKTOPUU
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pPa3HOr0 OTHOILIEHUS K NPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHus] BOIIPOCOB PAIMOHAIBLHOTO IIPUPOIOIIOIBb30BAHMS,

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJINYKS PA3BUTOTO 3KOJIOTMUECKOTO MBILLICHUS, SKOJIOTHYECKON KYJIBTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeMUUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PANMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBICHUsT 00 OKPYKAIOIEM MHpE KaK O €IMHCTBE MPHUPOIBI M YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
IHUBUJIN3ALHN: B €€ TYMaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3IaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBOM U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUEHUU YCIOBHIM
YCHENTHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



MPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMUHbIX cepax NMpodhecCuoHaIbHON
JIESITEBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTWHBI MHpa U CHEUU(PHUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HayYHbI (akT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCaJbHble yueOHbIE NENUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBbIC y4EeOHbBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NOo3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIBHOCTHU C MOCTABICHHBIMU LIEJISIMH;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEPUH I KIACCU(PUKANMKM BEMIECTB U
XUMHYECKUX PEaKIIU;

YCTAHABJIUBATh IPUYUHHO-CIICIICTBEHHBIC CBA3W MEXAY HU3y4a€MbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTU W TMPOTHBOPEUYHUS B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BBIBOBI U 3aKIIIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU PEIICHUU YYEOHBIX TMO3HABATENBHBIX U MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHBIC MOJICJIbHBIC MPEICTABICHUS JIJIs1 BBISIBJICHUSA XAPAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEHIECTB U XUMHUUYECKUX
pEeaKuunii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIIEAOBAHNSA,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypcel IHTepHeTa), aHaIu3upoBaTh UHPOPMAIIMIO PA3IUYHBIX BUIOB U (PopM
MpEACTaBICHUS], KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTE;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpoOpMalMel: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKU U CUMBOJIBI, (POpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOI T€MbI B XOJ€ IUaiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBIMOIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJrOpuT™M JCUCTBUH IpHU
BBIMIOJITHEHUH Y4YE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUS) OTPAKAKOT:

C()OPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTABIISAIOILEH
€CTECTBEHHO-HAYYHOW KaAPTUHBI MUPA, POJIM XMMUU B [IO3HAHUH SIBJICHUM IPUPOJIBI,
B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN



TPAaMOTHOCTH, HEOOXOIMMOM IS PEIICHUs] MTPAKTUYECKUX 3a/1ad U IKOJOTHICCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MPUPOTHOM Cpeie;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAaHWHA, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUH 3JEMEHT, aTom, u3oTtom, S-, p-, d-
DJIGKTPOHHBIE OpPOWTAM aTOMOB, HWOH, MOJEKYJa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTbH, JJICKTPOOTPHUIIATEIILHOCT, CTETICHh OKHCIICHUS, XUMHUYECKasi CBS3b
(koBaJICHTHAs, MOHHASI, METAITHYCCKAs, BOJOPOAHAS ), KPUCTAIIMICCKAsT PEIIETKa,
TUTIBI ~ XUMHYECKUX  PEAKIM, pacTBOp, OICKTPOJMUTHI, HEIJICKTPOJHUTHI,
DIIGKTPOJIUTUYECKAS] JTUCCOIMAIINSA, OKHUCIIUTEIh, BOCCTAHOBHUTEIh, CKOPOCTh
XUMUYECKON pPEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuil 3axkon [[. M. Menpaeneena,
3aKOH COXPaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHHS YHEPTHUU
Py XUMUYECKUX PEAKIHUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAKTOJIOTHYCCKHE CBEIEHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHHH U 0€301TaCHOM HCIIOJIh30BAHUH BAXHEHIIINX HEOPTAaHMICCKUX
BEIIECTB B OBITY U MIPAKTUUICCKOMN JCSITCIILHOCTH YEIIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OTMCAaHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(OpPMHPOBAHHOCTh YMEHHI HCITOJIH30BaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpPMHPOBAHHOCTh YMEHHUH OINPEACIIATh BAJICHTHOCTD M CTENEHb OKMCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHCHMSIX PA3IMYHOTO COCTaBa, BUJ XWMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJUNIMYECKAsi, BOJIOPOHASI) B COSAMHEHUSX, THII
KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKYJIIpHas,
WOHHAs, METAJUTMYECKas ), XapakTep Cpebl B BOJAHBIX pacTBOpPaX HEOPTaHUYCCKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUHN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEACNEHHOMY KJIAacCy/TpyIme
COCIMHECHUN (TTPOCTHIC BEIIECTBA — META/UTBl U HEMETAJUTbI, OKCHIBI, OCHOBAHUS,
KHUCTIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpPMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI IMEPUOANIECKOT0 3aKoHa /I,
W. MenneneeBa u J1eMOHCTPUPOBATH €T0 CHCTEMATH3UPYIOIIYI0, O0BSICHUTEIHHYIO
Y TIPOTHOCTHYECKYIO (DYyHKIINU;



c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuonoB Ilepuogumueckoil cHCTEMBI
xumuaeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
MU3MEHEHHS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAUHEHUW IO MEepuoAaM M
rpynnam Ilepuoandeckon cuctemMel XUMUYECKUX dneMeHToB []. 1. Menneneesa;

c(OpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE T€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(OpPMHPOBAHHOCTh YMEHMS KIACCU(ULIHUPOBATH XMUMHYECKUE PEAKLIUHU II0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolMX BEIIECTB, TEIJIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCICHHS AJIEMEHTOB, 0OpaTUMOCTH
peakuuy, y4acTUIO KaTajnu3aropa);

c(OPMHPOBAHHOCTh YMEHHI COCTaBJSATh YPAaBHEHUSA DPEaKUUN pPa3THYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMA HOHHOTO OOMEHA, YUYUThIBas
YCJOBUS, IIPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHLA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJAUTH PEAKIMH, IOATBEPXKAAIOIINE
KA4ECTBEHHBI COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTh YMEHHMH  PACKpPbIBaTh CYIIHOCTb  OKHUCJIMTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOrO OanaHca
ATHUX PEaAKIIUM;

c(OpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKklMK OT Pa3aIuvHbIX (AKTOPOB; XapAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHUE MPOLECCHI,
JeXKalye B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTH YMEHUI MNPOBOJIUTH BBIUUCICHHUS C HCIIOJIB30BAHUEM
MOHSTHS «MacCOBasi IOJISl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIEHU Ta30B MPU
XUMHUYECKUX PEAKIUSAX, MACChl BELIECTBA WM 00bEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3((dexTa peakunu Ha OCHOBE 3aKOHOB COXpPAHEHHUS] MacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS DHEPTUU;

c(OpMUPOBAHHOCTh YMEHHI COONIOAATH MpPaBUiia MOJIb30BAHUS XUMHUECKOMN
NoCyJI0l ¥ JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C



BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHMSIMH IO BBITOJIHEHHIO J1a00OpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIJAHUPOBAaTh M BBINOJHATH XUMUYECKUH
HKCIEPUMEHT (pa3jIoKEHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBUU KaTajau3aropa,
ONPENENICHUE CpeApl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW pEaKlvy,
peaklMd MOHHOIO OOMEHA, KayeCTBEHHBIE pEaKIMU Ha Cyib(aT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH AMMOHHSI, PEHICHUE DKCIIEPUMEHTAIbHBIX 3a/1ad II0
temaM «Metamisl» U «HemeTtannsl») B COOTBETCTBUM C IpaBUJIAMU TEXHUKU
0e30macHOCTH IpU OOpaIlleHUHU C BELECTBAMH U J1a0OpaTOPHBIM 000pYA0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIUPOBATH BHIBOJBI HA OCHOBE 3THX
pEe3yIbTaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTHUYECKU aHAIM3UPOBATh XUMUYECKYIO
uH(pOpMaIMIO, MOJYYaeMYyK0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKalu, HTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOOJIOAaTh  TpaBWiia  AKOJOTHYECKHU
1eJecO00pa3HOro TMOBEAEHUsT B OBITY U TPYAOBOM JEATENbHOCTH B LEIIX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAOIIEH MPUPOJHOM Cpelbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP Ha mpuMmepax cHnocoObl yMEHBUIEHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JCHCTBHSI HA OPTaHNU3M YEJIOBEKA,

Ui 00Y4aroUMXcs ¢ OrPaHUYECHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CJENBIX W CJA0OBHIASIIMX OOYYalOIIMXCS: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucu XUMHUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

KosnvecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Tema 1. CTpoenue aToma (3 yaca)
Crpoenue atomoB. [lepuoanueckuit
I1
1.1 SAKOH H LepHONTacCRal cuetenMa 3 0 0 https://m.edso00.ru/7f41a636
XUMUYECKUX 351eMeHToB J[. 1.
Menneneena
Hroro no pazneny 3
Tema 2. CTpoenne BemecTBa (7 4acoB)
Crtpoenue BeniectBa. MHOrooopasue
1.2 7 0 0 https://m.edso0.ru/7f41a636
BEIIECTB
Hroro no pazneny 7
Tema 3. Xumuueckue peakiuu (8 4acoB)
1.3 XUMUYECKUE PeaKIINH 1 1 https://m.edsoo0.ru/7f41a636
Hroro no pazneny
Tema 4. BemmecTtBa u ux cBoiicrBa (16 yacoB)
21 MeTamib: 6 0 1 https://m.edsoo.ru/7f41a636



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

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

2.2 Hemeranmsr 8
93 CBsI3b HEOPIaHUYECKUX M OPTaHUYECKUX 5 https://m.eds0o.ru/7f41a636
BEIIECTB
Wroro mo pazneny 16
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 11 xmace/ I'a6puensia O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Xumus. 11 knace. Yueonuk (aBtopsl O. C. I'abpuernsn, U. I'. Octpoymos,
C. A. Cnaakos).

2. Meroaunueckoe nocodue 11 knace (aBropst O. C. I'abpuensn, U. I'.
Octpoymos, 1.B. AkcéHoBa).

3. Pabouas terpans. 11 knacc (aBtopst O. C. 'abpuensin, C. A.Cnagakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

POII
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