MYHULIMTIAJIBHOE ABTOHOMHOE OBIIIEOBPA30OBATEJILHOE YUPEXK/IEHUE
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«JINLIEN Ne 11»

«Ymeeporcoeno» «Paccmompenoy
mupekrop MAOY «JIuneid Ne 11» Ha 3aceqannu HMC
Iloraryesa B.O. IIporokon Ne 1 ot 22.08.2022
ITpuka3z Ne 521 ot 31.08.2022 [Tpencenarens HMC Maiibopona T.A.
PABOYAS ITPOI'PAMMA
XUMUsA
ECTECTBEHHBIE HAYKH

(npeomemnasn oonracme, npeomemnt)
Yuutean: Amarynu E.C.

Knace: 11 B
KoanuecTBO 4acoB, 3a KOTOpoe peanusyercs paboyas mporpamma: 34 yaca.
3a roa 1 2 3 4 Bceero
YeTBEPTh| 4YeTBEePTh| 4YeTBEepPTh| 4YeTBEpPTh
Bcero 8 8 10 8 34
KonTposbHbIe | 0 1 1 3
paboThI
[IpakTuueckue 0 0 1 1 2
paboThI
IIpoexThl
IIporpamma:

[Tpumepnbie paboune mporpaMmbl K peaMeTHoM muHun yueonukoB O.C.I"abpuensna,

N.I".OctpoymoBa, C.A.CrnankoBa. ba3zoBblii ypoBeHb, 2-¢ u3ganue. Mockaa,
«IIpocBenienuey, 2021

Y4eOHuKM:

I"abpuensn O.C. Xumus. 11 kinacc. ba3oBblid ypOBEHb: YUEOHUK JUIS
oOeoOpazoBarenbHbIX yupexaeHuil. «[Ipocsemenue», 2021.
HNuTepHeT-pecypcebl:
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MHOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma no xumuu uig 11 B kiacca cocraBiieHa Ha OCHOBe CIIEAYIOIINUX JOKYMEHTOB:

®denepanpHblii 3aKk0H OT 29.12.2012 Ne273-d3 «O6 ob6pazoBanuu B Poccuiickoit denepanum» ¢

y4€ToM M3MeHeHul, BHecEéHHbIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne304 (B penakuuu oT

02.07.2021).

Ob6nactHol 3akoH «O0 obOpazoBanuu B PocToBckoit obmacti» ot 14.11.2013 Ne26-3C (B penakuuu

ot 05.12.2018).

[Ipuka3z Munnpocsemnienust ot 22.03.2021 Ne 115 «O6 yrBepxkaenuun I[lopsigka opraHuzanuu u

OCYIIECTBICHUS  00pa30BaTENbHON JEATEIBHOCTH TI0 OCHOBHBIM  00IIe00pa3oBaTeIbHBIM

mporpaMMaM — 00pa3oBaTEeNbHBIM IPOrpaMMaM HauyajdbHOrO OOIINEero, OCHOBHOIO OOIIET0 U

CpeIHero o0IIero 00pa3oBaHUs).

[Ipuka3 MunucrepctBa npocBemienus PO ot 20 mas 2020r. N 254 "OO yTBepkaeHUH

(benepanbHOro mepedHs y4eOHUKOB, JOIMYIIECHHBIX K HCIOJB30BAHUIO MPHU pean3aliil UMEIOIIHNX

rOCy/IapCTBEHHYIO aKKpeIUTalui o0pa3oBaTeNbHBIX MPOrpaMM HadajJbHOrO OOILEro, OCHOBHOTO

oOmiero, cpegHero ooOmero oOpa3oBaHUS OPraHU3ALUAMM, OCYLIECTBISIOIIMMH 00pa30BaTENbHYIO

nesitenbHOCTh" (B penakuuu [Ipukasa Munnpocenienus ot 23.12.2020 Ne 766).

[Ipukaz MwunHoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepxkacHUU (eaepaabHOTO

rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA CPelHEero oomero oopazoBanus» (B pen. Ilpukazon

MunoOpunaykun Poccum ot 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613,

npuka3zoB Munnpocseenus: Poccun ot 14.09.2020 Ne519, ot 11.12.2020 Ne 712).

[IpumepHasi ocHOBHasi oOOpa3zoBaTeNbHAsT MporpamMma CpeaHero oomiero oobpazoBanusi (omgoOpeHa

(benepanbHbIM y4eOHO-METOAMYECKUM OOBEIMHEHHEM O 00IeMy 00pa30BaHMIO, IPOTOKOJ 3acedaHus

ot 12.05.2016 Ne 2/16).

[Ipumepnass mporpamMmma BocnuTaHusi B cooTBeTcTBUH ¢ PI'OC obOmero obpazoBanus (omo0peHa

pemieHreM (eaeparbHOro yueOHO-METOJMUECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHMIO, IPOTOKOI

ot 2 utons 2020 r. Ne 2/20).

[TocTanoBiienne ['71aBHOrO TroOCYAapCTBEHHOrO caHuTapHOro Bpaya Poccuiickon ®Penepauuu 0T

28.09.2020 r. Ne 28 "O6 ytBepxneHun canutapHbix mnpasun CII 2.4, 3648-20 "CanurtapHo-

AMHIEMHUOJIOTUYECKUE TPeOOBAHUS K OPTaHU3aIMsIM BOCIIUTAHHS U OOyUEHHS, OTJbIXA U 0310POBICHHS

JeTel 1 MoJIoJexKu".

[TocranoBnenue ['maBHOrO rocymapcTBeHHOTO canutapHoro Bpada Poccuu ot 30.06.2020 Ne 16 « O6

YTBEPXKIEHUM  CcaHUTapHO-3muaemuonornyeckux mnpasuwn CIT 3.1/2.4.3598-20  "CanurapHo-

SIUJIEMHUOJIOTUYECKUE TpPeOOBaHUS K  YCTPOMCTBY, CONEPKAHUIO U  OpraHu3alud  paloThI

00pa3oBaTeNbHBIX OpraHu3aliii W APYTHX OOBEKTOB COIMAIBHONW HH(PACTPYKTYpHl U AETed U

MOJIOZIGKH B YCIIOBUSIX pacnpoCTpaHeHHs: HOBOM KopoHaBupycHou wuHpekmuu (COVID-19)"

(me#ictByer n0 01.01.2022).

IlocranoBneHne [7MaBHOrO rocyJapCTBEHHOrO caHMTapHoOro Bpada Poccuiickoin @enepauny OT

28.01.2021 Ne2 «O6 yreepxaenun CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUS

K o0ecriedeHno 0e30macHOCTH U (Uin) O€3BPEAHOCTH IS YeTIOBeKa (PaKTOPOB CPEebl OOUTAHUS.
Konnenmumst npenogaBanus yuebHoro npeamera xumun B PO (pacniopspkenue [IpaButensctBa PO
ot 3 nexabps 2019  NelIK-4 Bh).

OcHoBHast 0Opa3oBarenbHasi Mporpamma CpegHero oOuero o0pa3oBaHus, yTBEpKIAEHHAS MPUKA30M

nupektopa ot 31.08.2022 Ne 520 .

Vuebnsiit mian MAOY «Jlumeit Ne 11» na 2022-2023 y4ueOHBIN TOJ, YTBEPKIAEHHBINH NMPUKA30M

nupekTopa ot 31.08.2022 Ne 520.

[Tonoxenue o padboueit mporpamme MAOY «Jluneit Ne 11», yTBepkI€HHOE IPUKA30M TUPEKTOpA OT

29.06.2022 Ne 451.

[Tonoxenue o0 opraHu3anuyd OOpPa30BATEIBHOIO IMPOLECCAa C HCHOIb30BAHUEM 3JIEKTPOHHOIO

00y4YeHHsI U TUCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, YTBEPKAEHHOE MPHUKA30M JIUPEKTOpa
ot 26.03.2020 Ne180.



IIporpamMmmHo-MeTOAMYECKOE OOecTIeyeHHe

[Iporpamma:

[IpumepHbple paboume mporpaMMbl K mnpeaMeTHON auHMM yuyeOHukoB O.C.I'abpuensna,
N.I".Octpoymona, C.A.CnankoBa. ba3zoBblii ypoBeHb, 2-¢ uznanue. Mocksa, «lIpocsemienuey, 2021

Peanmmuzyerca YMK:

['abpuensa O.C. Xumusa. 11 kmacc. ba3oBblii ypoBeHb: y4eOHHK I 001Ie00pa3oBaTEIIbHBIX

yupexaenuil. «IIpocsenienue», 2021.

Kypc XuMuM HampaBieH Ha JOCTHXKEHHE CIEAyRmuX IeJIeHd, 00eCreunBaoIUX pPeaTn3auio
JTUYHOCTHO-OPUEHTUPOBAHHOTO JEATEIbHOCTHOTO TIOJIX0JI0B K O0YUYEHHIO:

1. ocBO€HME 3HAaHMM O XUMHYECKOM COCTABJSIONIEH E€CTECTBEHHOHAYYHOW KapTUHBI MUDa,
BOKHEUIINX XUMHUECKHUX MOHATHAX, 3aKOHAX U TCOPUSX;

2. OBJAJICHHE YMCHHUSIMH NPUMCHATh TIOJYYCHHBIC 3HAHHUSA I OOBSICHEHHS pPa3HOOOpa3HBIX
XUMUYECKUX SIBICHUA W CBOWCTB BEIIECTB, OLICHKHM DPOJU XHUMHUH B Pa3BUTHUH COBPEMEHHBIX
TEXHOJIOTHH M MOJyYEeHUH HOBBIX MaTepPHAJIOB;

3. pasBWTHE MO3HABATEIILHBIX HWHTEPECOB H HHTEIUICKTYyallbHBIX CIOCOOHOCTE B  Ipoliecce
CaMOCTOSATEIILHOTO MPUOOPETEHUS XMMHYECKUX 3HAHMM C  HCIIOJIB30BAaHUEM  Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIUH, B TOM YHCJIC KOMITBIOTEPHBIX;

4. BocmUTaHWE YOSKICHHOCTH B IO3UTHBHOW pPOJM XHMHH B JKHU3HH COBPEMEHHOTO OOIINECTBa,
HEO0OXOAMMOCTH XMMUYECKH TPAMOTHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO M OKpYKaloIlIeH cpele;

5. TpUMEHEHWE TMOJYYEHHBIX 3HAHUW M YMEHMH JJi1 O€30MacHOr0 MCIOJb30BaHUS BEIIECTB M
MaTepuaoB B OBITY, CEITLCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYCCKUX 33]a4 B
MMOBCEHEBHON JKM3HU, TNPEAYNPEKICHUS SBICHUH, HAHOCAIIMX BpPEI 30POBBIO UEJIOBEKa M
OKpY>Karollen cperie.

3apaum:

* Bocnurtanue yOeXIEHHOCTH B TIO3UTUBHON pPOJM XUMHH B JKU3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOJMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U OKpY KaIOIIEeH cpesie

* IloaroroBka K CO3HATEIBHOMY BHIOOPY Npodeccru B COOTBETCTBUU C JUYHBIMU CIIOCOOHOCTSIMHU U
NOTPEOHOCTSIMH 00IIIeCTBA.

*  @®opMHUPOBAHUIO YMEHHs 00pamaThCsi ¢ XMMHYECKUMHU BEIIECTBAMH, MPOCTCUIIMMUA TPUOOpaMH,
o0opyaoBaHHEM, COOJIIOIaTh MpaBUjia TEXHUKU 0€30MacHOCTH, (UKCUPOBATH PE3YIbTATHI OIBITOB,
nenatb 00001eHus.

Poab npeamera B YueOHOM I1aHe.

®enepalibHbIN rocyAapCcTBEHHBIM 00pa30BaTeNIbHBIN CTaHAAPT NPEeIyCMAaTPUBAET U3yUeHUE Kypca XUMUHU B
CpeIHEeH MIKOJIe KaK COCTAaBHOW YacTH MpeIMeTHOM o0macTu « EcTecTBeHHBIC HAYKI.

Orta nporpamma no xumui (11 kiace) ans cpennero oduiero ooOpazoBaHusi Ha 0a30BOM YPOBHE COCTaBJIEHA
u3 pacyeta 1 yac B Heaenmo B o0beMe 34 y4eOHBIX YacoB.

Oco0eHHOCTH cofepKaHUs NPeaMeTa.

OcoOeHHOCTH coaepKaHUsl O0y4YeHHUs] XUMUU B CPEAHEN IIKoJie O00YyCIOBIIEHBI CIEeMU(BUKON XUMUU Kak
HAYKH U [MOCTABJIEHHBIMU 3a/la4aMH.

OCHOBHBIMU MPOOIEMAMHU XUMUU SIBISIFOTCSI:

— HU3Y4YEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOCHUS;

— MOJIyYeHHE BEILECTB C 33JJaHHBIMU CBOMCTBaMH,

— HCCIIeJIOBaHHE 3aKOHOMEPHOCTEN XMMUYECKUX PEaKIMid U MyTel yNpaBieHUs UMH B IIENIAX MOTy4YeHUs
HEOOXO/IMMBIX YEJIOBEKY BEILECTB, MaTepuayioB, 3Hepruu. [losToMy B mporpamMMe Mo XUMHM HaITH
OTpa’keHHE OCHOBHBIE CO/IepKATEIbHbIC THHUU:

— «BEILECTBO» — 3HAHUS O COCTABE M CTPOCHUM BEIIECTB, UX BAKHEHIINX (PU3NYECKUX U XUMHUECKUX
CBOWCTBaX, OMOJIOTMYECKOM JCHCTBUH;

— «XMMHUYECKas peakiys» — 3HaHUSA 00 YCIOBHUSX, B KOTOPBIX MPOSBIAIOTCS XUMHYECKHE CBOWCTBA
BEIIIECTB, CII0CO0aX YNpPaBICHUS XUMUUYECKUMH MPOLIECCAMU;



— (MPUMEHEHHE BEIIECTB» — 3HAHUS M OIBIT MPAKTUYECKOU NEATETLHOCTH C BEIIECTBAMH, KOTOPHIC
Hambosee 4acTo ymoTPEOSIIOTCS B MOBCEIHEBHOM KU3HU, IIUPOKO HCIOIB3YIOTCS B MPOMBIILIEHHOCTH,
CEJIbCKOM XO0351CTBE, HAa TPAHCIIOPTE;

— «A3BIK XUMHM» — CHUCTEMa BOXKHEUIIIUX MOHSITHN XMMUU U TEPMHUHOB, B KOTOPHIX OHH OIUCHIBAIOTCH,
HOMEHKJIaTypa HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUS

(B TOM UHClIe W TpPUBHAIBHBIC), XUMHUYECKHE (OPMYJIBI M ypaBHEHHUs, a TakKe NpaBHia IEpPEBOJA
nH($OpPMalMU C POJHOTO WM PYCCKOTO SI3bIKa Ha SI3bIK XUMUU M 00paTHO.

B pesynbTare uzyueHus: yueOHOro npenMera « XMMuUs» BBIITYCKHUK CPEIHEH LIKOJIbI OCBOUT COZAEpKaHUE,
crocoOcTBytomee (GOPMHUPOBAHUIO TMO3HABATENILHOW, HPABCTBEHHOM W 3CTETUYECKOW KYJBTYPHI.
VYyammiicsi OBlageeT CUCTEMOM XWMHUYECKMX 3HAHMM — TOHATHUAMH, 3aKOHAMHU, TCOPUSMU U S3BIKOM
HAyKH KaK KOMIIOHEHTaMU €CTECTBEHHOHAYUHOM KapTUHBI Mupa. Bee 3To mo3BoauT emy chopmupoBath Ha
OCHOBE CHUCTEMbl TIOJYyYEHHBIX 3HAHUM HayyHOE MHUPOBO33pEHUE KaK (YHIAMEHT LEHHOCTHOTO,
HPaBCTBEHHOI'O0 OTHOILIECHHUS K MPUPOJE, OKPYIKAIOIIEMY MUPY, CBOEH KU3HU U 3JI0POBbIO, OCO3HATH POJIb
XUMHYECKON HAayKd B IMO3HAHUM M IMPEOOPa30BAHUU OKPYXKAIOIIEr0 MHpa, BbIpaOOTaTh OTHOUIEHHE K
XUMHH KaK BO3MOKHOM o6nactu OyayIieil coOCTBEHHOM MPaKTUYECKOM e TEIbHOCTH.

YcBoenue coaepkaHus ydueOHOro mpenmera «XUMHsD) OOECHEYUT BBIMTYCKHUKY BO3MOXKHOCTD
COBEpIIICHCTBOBATh M pa3BUBaTh IO3HABaTENbHBIE BO3MOXKHOCTH, YMEHHUE YMPaBIATh COOCTBEHHOM
MO3HABATENIbHON JIeSTeNbHOCTBbIO; WHTEIJICKTyallbHbIE M PE(IEKCUBHBIE CIIOCOOHOCTH; TMPUMEHSThH
OCHOBHBIC HHTEIJIEKTyalIbHBIC ONIEpalliy, TaKhe KaK (hOPMYIHPOBAHHE TUIIOTES,

aHallu3 ¥ CUHTE3, CPaBHEHHE, 0000IICHNEe, CUCTEMATH3AIlHs, BBISIBJICHHE PUYMHHO-CIICJICTBEHHBIX CBS3EH
JUIsl U3y4YEeHHs] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH; KCIOIb30BaTh PA3IMYHbIE MCTOYHUKH IS
MOJTyYeHUs] XUMUYECKO HHOpMaIHH;

CaMOCTOSITENIbHO TIJIAHWPOBAaTh M OPraHU30BBIBATh yUEOHO-TIO3HABATEIBHYIO JESITEIbHOCTH;, pPa3BHBATh
UCCIIeIOBATENbCKHE, KOMMYHUKATUBHBIE M MH()OPMAIIMOHHBIC YMEHHUS.

Oco0eHHOCTH CTPYKTYpbl M JIOTMKH IOCTPOEHMSI Kypca XMMHMM HAIlIUd CBOE OTPAKEHUE B yueOHHMKaX
JIMHUHU, KOTOPbIE OTJINYAIOTCA OT aHAJIOTMYHBIX COUYETAHUEM HAYYHOM CTPOTrOCTU HU3JIOKEHUS U LIUPOKOU
HaIPaBJICHHOCTHIO HA TPUMEHEHUE XUMHUYECKUX

3HaHWW B TIOBCEJHCBHOW KHM3HU M B JKH3HH o0OmecTBa. B ydeOHMKax peanu3yercs CHUCTEMHO-
NesTeNbHOCTHBIN monxof, yexamuid B ocHoBe PI'OC. DTOT moaxoa OpPHUEHTUPOBAH HA KOHKPETHBIE
pe3ysibTaThl 00pa30BaHus, KaK CUCTEMOOOPa3yOIINi KOMIIOHEHT

CTaHJapTa, Ie Pa3BUTHE JIMYHOCTU YYalllerocsi Ha OCHOBE YCBOEHHUSI YHUBEPCAJIBHBIX YUEOHBIX NEHCTBHIA,
MO3HAHUS U OCBOEHMSI MUpa COCTABIISIET LI€Ib U OCHOBHOM pe3yiabTaT 00pa3oBaHUs.

N3yuenue xumuu B 10 u 11 kimaccax nmoctpoeHo no nuHeHou cxeme. B 10 kmacce uznaraercst matepuan
OpraHU4ecKoil XxumuH, a B 11 kmacce — HeopraHM4ecKas XuMusi, 0011ast XUMUsI, XUMUYECKasi TEXHOJIOTHS.
CucteMatnueckuii Kypc opraHuyeckol xumuu B 10 kjacce mpenBapsieT pasfiell, HaIlpaBJICHHBIM Ha
000011IeHNEe U TOBTOPEHHUE TIOJYUYEHHBIX B OCHOBHOM I11IKOJIe 3HaHUI. B HeM Takxke [aioTcs Te CBECHUS U3
o0mieil U HeOpraHMYeCKOH XMMHHU, KOTOpPhIE HEOOXOIUMBI JIJISl M3yUeHUs OPraHMYeCKON XMMHHU, HO HE
BOILIUIM B MPOrpaMMy OCHOBHOW WIKOJbI. Kypc opraHmyeckoll XUMHHM MOCTPOEH TpaguuuoHHO. OH
HAYMHAETCS C OCHOBHBIX IOHSATUM OpPraHWYECKOM XUMHUH, 3aT€M U3Jaraercss CTPYKTypHas Teopus
OpPraHUYECKUX COCAMHEHUH, paCCMaTPUBAETCS X JIEKTPOHHOE cTpoeHHe. 11oToM u3ydaroTcst BaxkHeme
KJIaCChl OPraHUYECKUX COECOUHEHMM: YIVIEBOAOPOIBI, KHUCIOPOJCOAEP)KAIUE COEOUHEHMs, a30T- MU
cepocoaepxkaue coequHeHuss. CHCTeMaTHyecKoe H3JI0KEHHE CTPOCHHUS W CBOMCTB OPraHMYECKHUX
COCTMHEHHI MO3BOJISET MePEUTH K OMOIOTUYECKH aKTUBHBIM BEIIECTBAM — YTIIEBO/AM, KHUpaM, OelTkaM U
HYKJIEMHOBBIM KHCJIOTaM. 3aKaHUMBAETCSI KypC OPTraHUYECKOW XMMUHU PACCKa30M

0 TIOJINMEPAX U MX UCTIOJIb30BAHUH B OBITY U B TEXHUKE.

TexHO0JOrMM U METOAUKH oﬁyqemm:
1. Texnomorus pa3BuUBarOMICro ACATCIbHOCTHOI'O 06yLIGHI/I${.



WNHTepakTUBHBIC TEXHOJIOTHH.

TexHonorus pa3BUTUSI KPUTUYECKOTO MBIIIUICHHUS.
Texuosorus qudhepeHIMPOBAHHOTO 00yICSHUS
WNudopMalinoHHbIE TEXHOJIOTHH.

310poBBhecOEperarone TeXHOJIOTHH.
TexHoIOTMH AMCTAHIIMOHHOTO O0YUYEHUs C MPUMEHEHHUEM HHTEPHET-PECYPCOB

A e

B 11 kmacce B pamMKax OpraHM3alliy KOHTPOJIS 3a peaju3alueil IporpaMMbl HCIONIB3YIOTCS CIEIyIoIIne
BU/JIbI TUCBMEHHBIX pabOT: KOHTpOJIbHAsA padoTa (3), mpakTHueckue paboTsl (2).

B ycrnoBusix BpeMeHHOH peanu3anuu 0o0Opa30BaTENbHBIX MPOrpaMM OCHOBHOTO 00Iero oOpa3oBaHUs C
NPUMEHEHUEM DIIEKTPOHHOTO OOY4YeHHS W JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHHA B pPEXHME
CaMOM3OJISIIMU JIeTel pyKoBOJCTBOBaThCs IlojoxkeHnem o0 opraHuzanuu o0pa3oBaTeIbHOTO IMpolecca ¢
WCTIOJIB30BaHUEM AJIEKTPOHHOTO O0YUYSHHS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.

B nporiecce ocyuiecTBiaeHus peaau3aluy IpUMEHSIOTCA cieayromnie GopMbl 00yueHHs:

® HEMNOCPEJCTBEHHOE B3aMMOJEHCTBHE C OOydYalOIMMHUCS B PEKUME BHUICOKOHPEPEHIHU —
CMelIaHHOe 00yUYeHHe ¢ HCIoNIb30BaHueM cepBuca Google meet, ¢ coxpaneHreM 00beMa yaeOHOTro
MaTepuaga, BBIHOCUMOIO Ha TEKYIIMH KOHTPOidb (B TOM 4MCIE€ aBTOMAaTH3MPOBAHHBIA) H
IIPOMEXYTOUHYIO aTTECTAIMIO, & TAK)KE CPOKOB M (DOPMBI TEKYIIETO KOHTPOJIS, MPOMEKYTOUHON
aTTeCTalluu.

e OINOCpEZOBaHHOE B3aMMOJAEHCTBHE C oOywaromumucs ¢ ucnonb3oBanuem 20 u JIOT c
COXpaHeHHueM oObeMa 3aJaHUl Ui CaMOCTOSITEIbHOTO U3YyYEHHUs, CPOKH KOHCYJIbTalui, 00beM
y4eOHOro MaTepuasia, BBIHOCUMOTO Ha TEKYLIUH KOHTPOJIb (B TOM YHCII€ aBTOMAaTU3UPOBaHHbIN) U
MIPOMEKYTOUHYIO aTTECTAINIO, CPOKH U (POPMBI TEKYIIIEro KOHTPOJISL, IPOMEKYTOUYHOU aTTEeCTAIIHH.

VYuebHas nporpaMMa paccuuTana Ha 34 yaca (13 pacuéra 1 yac B Hezelno).
Pabouas mporpamma mno kypcy «Xumum» B 11 «B» Kiacce cocTtaBieHa B COOTBETCTBHM C Y4eOHBIM
IUTAHOM, KaJICHIAPHBIM y4eOHBIM rpadUuKOM M pacnucaHueM y4yeOHbIX 3aHATHH Ha 2022-2023 y4eOHbIi

roJ u peajausyercs 3a 34 yaca.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI

JInuyHOCTHBIE:

OpHeHTalMs OOyJYaromuXcs Ha JOCTIDKEHHE JIMYHOTO CYACThS, PEaH3alMi0 TMO3HUTUBHBIX
JKU3HCHHBIX TICPCHCKTHUB, WHUIHATUBHOCTb, KPCATUBHOCTb, TOTOBHOCTL U CHOCOGHOCTB K
JMYHOCTHOMY CaMOOTIPEICIICHUIO, CTIOCOOHOCTh CTABUTh LIEJIA U CTPOUTh KU3HCHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh 00ecnednTh cebe M CBOMM ONU3KHM JOCTOMHYIO KHU3HB B MPOIECCe
CaMOCTOSTENIbHOM, TBOPUECKON U OTBETCTBEHHOM JIESITEIIbHOCTH;

TOTOBHOCTH U CHOCO6HOCTL OGy‘-IﬁIOH_II/IXCH K OTCTauBaHUIO JIMYHOI'O HJOCTOHMHCTBA, COGCTBGHHOFO
MHEHHsSI, TOTOBHOCTh M CIIOCOOHOCTHh BBHIpa0aThIBaTh COOCTBEHHYIO IMO3MIIMIO TI0 OTHOIICHHUIO K
O6H.[€CTBCHHO-HOJII/ITI/I‘I€CKI/IM COGBITI/ISIM nmponuioro M HaCTOAMCr0O Ha OCHOBC OCO3HAHHUA U
OCMBICJIEHUS UCTOPUH, TYXOBHBIX [IEHHOCTEN U IOCTUXKEHHI HAIIEH CTPaHBbI;

NPUHATHE W peanu3alys LEeHHOCTeH 310poBOr0 M Oe30macHOro obpasza >KU3HH, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PM3HUUECKOMY U TICHXOJIOTHYECKOMY
3JI0POBBIO;

HETPUSATHE BPEIHBIX MMPUBBIYCK: KYPEHUS, YIOTPEOIECHHSI aJIKOTO0JIsl, HAPKOTHKOB;

HPABCTBEHHOE CO3HAHME W TIOBEICHHWE HA OCHOBE YCBOCHHS OOIICUYEIOBEYECKUX IICHHOCTEH,
TOJIEPAHTHOTO CO3HAHWSI M TTOBEJCHHS B MOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
IWANIOT ¢ JIPYTUMH JIFOJBMHU, JOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAaXOIUTh OOIIHE el U
COTPYAHUYATH JIJISl UX IOCTH)KCHUS;

CIIOCOOHOCTh K COMNEPEKHMBAHUIO M (OPMHUPOBAHME MO3UTHBHOTO OTHOILEHHS K JIIOJSAM, B TOM
qHuciae K JIIAM C OTrPaHWYCHHBIMH BO3MOYKHOCTSIMH 3[0POBbSI W HWHBAIHIAM; OepexHOE,
OTBETCTBCHHOC U KOMIICTCHTHOC OTHOIICHUE K (1)I/I3I/I‘-IGCKOMy N TCHUXOJIOTUYCCKOMY 3J0pPOBbLIO
APYTHUX JIFOJIeH, YMEHHE OKa3bIBaTh MEPBYIO TIOMOIITH;

(dbopMUpOBaHUE BHIPAKEHHOW B MOBEACHUHM HPABCTBEHHOW IMO3WIIUU, B TOM YHCIIE CIOCOOHOCTH K
CO3HATENILHOMY BBIOOPY 100pa, HPABCTBEHHOTO CO3HAHWS W IOBEIEHHS HAa OCHOBE YCBOCHUS
061H€‘ICJIOB€‘I€CKI/IX LICHHOCTGI\/JI U HPAaBCTBCHHBLIX YYBCTB (quTI/I, Aaojira, CrpaBCIJIMBOCTH,
MUJIOCEPIUS U JPYKETIOOUS);

Pa3BUTUC KOMHCTGHHHFI COTpyaAHHYCCTBA CO CBCpPCTHUKaMH, JC€TbMH MJIAAIICTO BO3pacCTa,
B3POCIBIMH B 00pa30BaTEIbHON, OOIIECTBEHHO TOJIE3HON, YUeOHO-UCCIIeI0BATEeIbCKOM, MPOSKTHOM
U IPYTUX BUAAX AEATEIBHOCTH;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAyKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTh K HAyYHO-TEXHMYECKOMY TBOpPYECTBY, BIaJICHHE JOCTOBEpHOW HWH(opmanueil o
MEPEAOBBIX JOCTIKEHHUSIX W OTKPBITHAX MUPOBOW M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HAaHUX 00 YCTpOHCTBE MHpa U 00IIEeCTBa;

TOTOBHOCTH W CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA TIPOTSHKEHUU BCEH
JKU3HU; CO3HATEIIbHOE OTHOIICHHWE K HEMPEepPhIBHOMY OOpPa30BaHUIO KaK YCJIOBUIO YCIEIIHON
Mpo¢eCCHOHAIEHON U 00IIIECTBEHHOMN JeATEHHOCTH,

IKOJIOTHYECKasi KyJIbTypa, OepeXHOe OTHOIUICHHsS K POJHON 3emiie, MPUPOIHBIM OOrarcTBaM
Poccun u Mupa; NMOHMMaHWE BIHMSHHS COLIMAITBHO-)KOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE
IIPUPOJHON U COLMATIBHOU Cpelbl, OTBETCTBEHHOCTD 3a COCTOSIHUE IPUPOAHBIX PECYPCOB; YMEHHUS
Y HaBBIKH Pa3yMHOTO MPHUPOJIOTIOIE30BaHMs, HETEPIIUMOE OTHOIICHHUE K JEHCTBUSAM, TPUHOCSIIM
BpEJI SKOJIOTHH; PUOOPETEHUE OIBITAa SKOJIOT0-HATIPABIICHHOU e TeIbHOCTH;

ACTETUYECKOE OTHOIICHHS K MHpPY, TOTOBHOCTh K ICTETHUECKOMY OOYCTPOWCTBY COOCTBEHHOTO
ObITa;

OCO3HAHHBIM BBIOOp Oynymed mnpodeccur Kak TyTh M CHOCOO pealn3anii COOCTBEHHBIX
JKU3HCHHBIX ITIJIAHOB,

TOTOBHOCTh OOYYaIONIMXCSl K TPYAOBOH MPOo(ecCHOHAILHONW NEATETbHOCTH KaK K BO3MOXXHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHABHBIX TPO0IIEM;
NOTPEOHOCTh TPYAMTHCS, YBOKEHHE K TPyAy W JIOISIM TpyJAa, TPYIAOBBIM IOCTIKEHHSIM,
JO0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHWE K pa3HbIM BHUIAM TPYIOBOU
NeSITeTbHOCTH;

TOTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIFO4asda 06y‘IGHI/IC X BBIINTOJIHCHUEC JOMAIITHUX O6H3aHHOCTeﬁ.



MeTanpenMeTHMe:

BJIQJICHUE YHHUBEPCAJbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU JAESITEIbHOCTU- HaOII0JIeHHE,
M3MEpPEHHE, IKCIIEPUMEHT, yueOHOE HCCIIeIOBaHUE, MPUMEHEHHE OCHOBHBIX METOOB IO3HAHUS
( aHanM3, MOJENMPOBAHKE) ISl U3YUEHUS PA3IMYHBIX CTOPOH OKpPYKaroIlel JeCTBUTETbHOCTH;
WCTIOJIb30BAaHUE YHHUBEPCAIBHBIX CIIOCOOOB JCSATEIHLHOCTH MO PEHICHHIO MPOOJIeM W OCHOBHBIX
MHTEJUIEKTYAJIbHBIX ONepanuii;

dbopMyIHpOBaHWE THUNOTE3, AaHAIN3 M CHHTE3, CpaBHEHHE, OO0OOIIEHHe, CHUCTeMaTH3alHs,
BBISIBIICHUE IPUYMHHO-CJIEACTBEHHBIX CBSI3€1, TOMCK aHAJIOTOB;

YMEHHE T€HEPUPOBATh UJIEU U ONPEEATh CPEICTBA ISl UX peau3allii;

yMEHHE OMpeAeNsaTh LETH W 33Jayd JesATeNIbHOCTH, BBIOMPATh CpEACTBA pealu3allid LeTu U
MIPUMEHSTh UX Ha TPAKTUKE;

MCIONIb30BaHUE PA3TUYHBIX UCTOYHHUKOB JUISI TIOMyYEHUs XUMUYecKoi MHGpOpMaluu, MOHUMaHNe
3aBHCHMOCTH COJICpKaHusl U (POPMBI MPEACTABICHUS MH(OOPMANUN OT IENed KOMMYHHUKAIUUA W
aapecara.

PeryasiTuBHbIC

CaMOCTOATENIbHO OMNpPENeNsATh IIeJId, 3aJaBaTh IMapaMeTpbl M KPUTEPUH, MO KOTOPHIM MOXKHO
OTIPEIECNTh, UTO IICJIb IOCTUTHYTA;

OIICHMBATh BO3MOYKHBIC TIOCIIC/ICTBUS JIOCTIDKCHHSI TIOCTABJICHHOMW TIIEMM B JICATEIHLHOCTH,
COOCTBEHHOM >KM3HU M XU3HH OKPYKAIOIIHUX JIFOJICH, OCHOBBIBASCh HAa COOOpPaKEHHUSX STUKH WU
MOpaiu;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a7a4i B 00pa30BaTEIbLHOMN NEATEILHOCTH U )KM3HEHHBIX
CUTYaIUsIX;

OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMS M JIpyrue HeMaTepHAIBbHBIC PECYPChI, HEOOXOAUMBIC IS
JOCTUKEHHUS TIOCTaBJICHHOM 11EJIH;

BBIOMPATh MYyTh JOCTHXKEHUS II€JIM, IJIAHUPOBATh PEIICHHUE TOCTABJICHHBIX 3aJ]1ad, ONTHMH3UPYS
MaTepHuabHbIe U HEMaTepUaAIbHBIC 3aTPATHI;

OpraHu30BbIBaTh (P(HEKTUBHBIN MOUCK PECypcoB, HEOOXOMUMBIX ISl JOCTHXKCHUS TOCTABICHHOU
(17K

COTIOCTAaBIIATD MOJTYUYEHHBIN pe3yJIbTaT AeATEILHOCTH C MIOCTABJICHHOM 3apaHee IeNbIO.

ITo3HaBaTeabHBIE

UCKaTh U HaXOJUTh OOOOIIEHHBIE CHOCOOBI pelIeHHs 3aJad, B TOM YHCJE, OCYLIECTBIATH
pa3BepHYThII MHQPOPMAIMOHHBII MOWCK W CTaBUTh Ha €ro OCHOBE HOBblE (yueOHblE U
MO3HAaBaTENIbHBIC) 33/1a4H;

KPUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATh MHPOPMALMIO C Pa3HBIX MO3MIMH, PACMO3HABATH U
(buKCcHpOBaTh MPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

HCIIOJIB30BAaTh Pa3InYHbIE MOJEIbHO-CXEMAaTUYECKHUE CPEJCTBA JUIs IIPEICTABIICHUS CYIIECTBEHHBIX
CBSI3€H U OTHOILIGHUH, a TAaK)Ke IPOTUBOPEUHIA, BBISIBJICHHBIX B HH()OPMAIIMOHHBIX HCTOUHUKAX;
HaXOAUTh M NPUBOAUTH KPUTHUUECKUE apTyMEHTHl B OTHOLIEHUH AEHCTBUM M CYXACHUH JIPyroro;
CIIOKOWHO W Pa3yMHO OTHOCHTHCS K KPUTHUECKMM 3aMEUaHHsIM B OTHOIIEHUU COOCTBEHHOIO
CYKIECHHUS, pacCMaTPUBaTh UX KaK pECypc COOCTBEHHOI'O Pa3BUTHS;

BBIXOJUTH 3a paMKd Y4yeOHOro TmpeaMeTa M OCYLIECTBIATH LEJICHANPABICHHBI TOUCK
BO3MOXKHOCTEH ISl IIMPOKOT0 IEPEHOCA CPEACTB U CIIOCOOOB JIECTBYS;

BBICTpAaUBaTh WHIMBUAYAIbHYIO OOpPa30BaTEIbHYIO TPAEGKTOPUIO, YUYUTHIBAS OTPAaHUYECHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHS;

MEHATH U YAEPKUBATh Pa3HbIC MO3UIINH B IO3HABATEIBHOM 1€ATEIbHOCTH.

KOMMyHI/IKaTI/IBH])Ie

OCYIIECTBJISTH JICTIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMU, TaK U CO B3POCIBIMU (KaK BHYTpH
o0pa3oBaTeNbHON OpPraHM3alMH, TaK W 3a €€ MpejaelamMH), MoA0upaTh MapTHEPOB IS JICTOBOU
KOMMYHHUKAITUH HUCXOJII M3 COOOPAKCHHWH pPEe3yJbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE JIMYHBIX
CHMIIATHI;

MIPU OCYIIECTBICHUU TPYIIOBON pabOThI OBITh KaK PYyKOBOAHUTENIEM, TaK W WICHOM KOMaH/bl B
Pa3HbBIX poisiX (TeHepaTop UieH, KPUTHK, UCTIOTHUTEIb, BBICTYNAIONIUN, SKCIIEPT U T.11.);
KOOPJMHUPOBATh M  BBIMOJHATHL pabOTy B YCJIOBHSX  pPEAbHOTO, BHPTYyaIbHOTO |
KOMOWHHPOBAHHOTO B3aUMOJICUCTBHUS;



*  pa3BEpPHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

* pacmno3HaBaTh KOHGIMKTOTCHHBIE CUTYallMHd M TPEIOTBpaNIaTh KOHGIMKTHI 10 UX aKTUBHOU (haskbl,
BBICTpPAWBaTh JICJTOBYI0 M 0Opa30BaTEIbHYI0 KOMMYHHUKAIIMIO, W30eras JIMYHOCTHBIX OIEHOYHBIX
CYKJICHUH.

IIpenmeTHbIe pe3yabTaThI:
B pesynbrate u3yueHus: yueOHOTO mpeaMeTa « XUMUsD) Ha YPOBHE CPEIHETo 001ero oopa3oBaHus:

Brinyckauk Haydures:
MMOHUMATh XMMUYECKYI0 KAPTUHY MUpPa KaK COCTaBHYIO YacTh LIEJIOCTHOM HAy4YHOM KApTUHBI MUDA;
— pacKpbIBaTh POJIb XUMUU M XMMHUYECKOIO MPOU3BOJICTBA KaK IPOU3BOJIUTEIILHON CHIIbI COBPEMEHHOTO
00111eCTBA;
— (hopMyIHpOBaTh 3HAYCHNUE XUMHUH U €€ JOCTIKEHUH [T TOBCEIHEBHOM KU3HU UEIIOBEKA,;
— YCTaHaBJIUBaTh B3aMMOCBS3b MEX1y XUMHEHN U IPYTUMHU €CTECTBEHHBIMH HAYKAMM;
— (opMyTUpOBaTH OCHOBHBIE TOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS OPTaHWYECKUX COSIWHEHHN
A.M. byTnepoBa 1 WLIIOCTPUPOBATH UX MPUMEPAMU U3 OPraHUYECKON 1 HEOPTAHMYECKOW XUMHUU;
— apryMEHTHpPOBaThb YHHMBEpPCAJIbHBIA XapakTep XMMMYECKUX IIOHATUM, 3aKOHOB U TEOpUHM ais
OpraHU4ecKOl 1 HEOPTraHMYECKOW XUMHUU;
— (dopmynuposath [lepuonnueckuii 3akon J[. . MenneneeBa u 3akOHOMEPHOCTH U3MEHEHUN B CTPOCHUU
U CBOICTBaX XMMHUYECKUX AJIEMEHTOB M 00pa30BaHHBIX UMU BEUIECTB Ha OCHOBe [lepronyeckoil cucTeMsbl
Kak rpaguueckoro oroopaxenus Ilepnonnyeckoro 3akoHa;
— XapakTepu30BaTh S- U P-3JIEMEHTHI, a TaKXe KeJie30 MO MX MojiokeHuto B [lepmonnueckoi cucreme
. . Menneneena;
— KJIaccu(UIUPOBAaTh BHJIBI XUMHUYECKOW CBS3M M THUIIBI KPHUCTAUIMYECKUX PEIIETOK, OOBSCHATH
MEXaHMU3MBbI UX 00pa30BaHus U J0Ka3bIBATh €AMHYIO IPUPOTY XUMHUYECKUX CBsI3€l (KOBaJIEHTHON, HOHHOM,
METaJUTMYECKOM, BOJOPOTHOMN);
— OOBACHATH TNPHUYMHBI MHOrOOOpa3usl BELIECTB, HCIOJb3Yys SBJIECHHUA HW30MEPUH, TOMOJIOTHH,
aJUIOTPOIINH;
— KIacCU(UIUPOBATh XMMHUYECKHE PEAKIIMU B HEOPTaHMYECKOW M OPraHMYECKOW XMMHUU TI0 Pa3IHYHBIM
OCHOBAHUSIM M YCTaHABJIMUBATH CIIEU(UKY THIIOB PEaKIHil OT 00IIero yepe3 0COOEHHOE K €TUHUYHOMY;
— XapaKTepHu30BaTh TUAPOIIN3 KaK CelU(PUUHBI OOMEHHBIN MPOLIECC U PACKPBIBATH €TI0 POJIb B )KUBOU U
HEXUBOU MIPUPOJIE;
— XapaKTepH30BaTh MEKTPOJIH3 KaK CHEUU(UIHBI OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIM MPOIECC U €ro
MIPaKTUYECKOE 3HAUYCHHUE;
— XapakTepHu30BaTh KOPPO3UIO METAJUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IPOLIECC U MpEAarath
CHOCOOBI 3aIIUTHI OT HEe,;
— KIaccu(UIMpPOBaTh HEOPTaHNUECKUE U OPraHNYeCKUE BEIIECTBA;
— XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOWCTBA BaXHEHIIMX KJIAcCOB HEOPraHMYECKHX U
OpPTaHUYECKUX COCTUHEHUH B IJIaHE OT OOIIETro Yepe3 OCOOCHHOE K eJMHUIHOMY;
— HCIOJIb30BaTh 3HAKOBYIO CHCTEMY XHUMHYECKOrO SsI3bIKa I OTOOpaKeHHs cOcTaBa (XMMHUYECKUE
(bopMyIIBI) U CBOWCTB (XMMHUYECKHE YPAaBHEHHUSI) BEILIECTB;
— HCINOJb30BATh MpaBUja M HOPMBI MEXAYHAPOJHOW HOMEHKJIATYpbl Il HA3BaHMM BEIIECTB IO
dopmynaM u, HA00OPOT, ISl COCTABICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (DOpMYJN COeITMHEHUH MO UX
Ha3BaHUsIM;
— 3HATh TPUBHUAJIbHBIC HA3BaHUS BAKHEUITNX B OBITOBOM OTHOIIICHHHM HEOPTAHMUYECKUX M OPTaHUYCCKHX
BEILIECTB;
— XapakTepu3oBaTh CBOICTBa, NOJIy4YEHHME W TPUMEHEHHME BAXHEWMIIMX NpPEICTaBUTENEH KJIacCoB
OpPraHUYECKUX COEIMHEHUN (aJIKaHOB, AJTKEHOB, AJIKHMHOB, alIKaJMEHOB, apOMAaTHYECKHUX YTJIEBOJOPOJIOB,
CIIUPTOB, (DEHOJIOB, aJbIETHUJIOB, MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJOT, CIIOKHBIX 3(HUPOB U
KHUPOB, YIIIEBOJOB, aMUHOB, aMUHOKHUCIIOT);
— YCTaHaBIMBAaThb 3aBUCUMOCTb SKOHOMMKH CTPAaHbl OT JOOBIYM, TPAaHCHOPTHUPOBKU U TNepepabOTKU
YTIEBOIOPOAHOTO CHIPhS (HEPTHU U IPUPOTHOTO Ta3a);
— DJKCIEPUMEHTAIIbHO NOJATBEP)KJIaTh COCTAaB U CBOMCTBA BAXHEMIIUX MNPEACTaBUTEICH H3yUEHHBIX
KJIACCOB HEOPTaHMYECKUX U OPTaHMUYECKUX BEIIECTB C COOIOJCHUEM MPaBWJI TEXHUKH O€30MAaCHOCTH IS



paboThl ¢ XUMHUYECKUMH BELIECTBAMHU M J1A00OPATOPHBIM 00OPYIOBAHHMEM;— XapaKTEpU30BaTh CKOPOCThH
XMMUYECKOH peakIiy U ee 3aBUCUMOCTh OT pa3IM4YHbIX (JaKTOpOB;

— XapaKTepu30BaTh XMMUYECKOE PABHOBECHE M €r0 CMEIICHUE B 3aBUCUMOCTH OT Pa3IMUHBIX (PAKTOPOB;
— MPOU3BOJIUTH pacueThl MO XUMHUYECKUM (OpMyslaM M ypaBHEHHMSIM Ha OCHOBE KOJMYECTBEHHBIX
OTHOILIEHUHN MEX]ly YHACTHUKAMHM XUMHUECKHUX PEaKIIMi;

— coOmo1aTh MpaBuiia 3KOJOrMYecKoi 0e30IacHOCTH BO B3aMMOOTHOLIEHHSAX C OKpYKaroLled cpenoi
IIpH1 00paIIeHNH ¢ XUMUYECKUMU BEIIECTBAMHU, MaTepUaIaMU U IPOLIECCAMH.

BBIITyCKHHK ITOJIYYUT 803MOACHOCb HAYYUMbBCA:
— HCIOJIb30BaTh METOJIbl HAYYHOI'O MMO3HAHMSI MIPU BBIMOJIHEHUH MPOEKTOB U Y4eOHOMCCIEI0BATENbCKUX
3aJ1a4 XUMHYCCKOM TeMaTHKHU,
— MPOTHO3UPOBATh CTPOEHUE M CBOWCTBA HE3HAKOMBIX HEOPraHMYECKHX M OPraHWYECKUX BEIECTB Ha
OCHOBE aHAJIOTHH;
— IIPOTHO3UPOBATh TEUYECHUE XMMHMUYECKUX IPOLECCOB B 3aBUCHUMOCTH OT YCIOBHUH MX NPOTEKAaHUS U
IpeJyIaraTh Croco0bl YIIpaBIeHHs STUMH POIIECCaMH;
— YCTaHaBJIMBATh B3aMMOCBS3M XMMHUHU C IpeAMETaMH T'YMAaHUTApHOIO LUKJA (A3BIKOM, JIUTEPATypOi,
MHPOBOH Xy/10KECTBEHHOH KYJIbTYpOi);
— PACKpBIBATh POJIb XUMUYECKUX 3HAHUH B Oy Tylel MpakTUYECKON AeATeIbHOCTH;
— packpbIBaThb pOJIb XUMHUYECKHUX 3HAaHUH B (OPMHUPOBAHWM WHAMBHUIYAIbHOM 00pa3oBaTeNbHON
TPacKTOPUH;
— MPOTHO3UPOBATh CIIOCOOHOCTh HEOPIaHUYECKUX U OPIaHUYECKUX BELIECTB MPOSIBISITh OKUCIUTEIbHBIC
W/WIIN BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKHUCIICHHUS JIEMEHTOB, 00pa3yoLHX UX;
— apryMEHTHpOBaTh €IUHCTBO MHpPA BELIECTB YCTAHOBICHUEM TI'€HETHUYECKOW CBSI3H MEXAY
HEOPraHMYECKUMHU U OPTaHUYECKUMHU BEIIECTBAMU;
— BJIQZIETh XUMUYECKHUM SI3BIKOM JUIs 00OTallleHus CIIOBAPHOI'O 3araca U pa3BUTHS PEUU;
— XapaKTepU30BaTh CTAHOBJICHHE HAy4YHOM TEOPHM Ha IpuMepe OTKphITHA [lepumogudeckoro 3akoHa u
TEOPUHM XUMHUYECKOIO0 CTPOCHUS OPraHUYECKUX BELIECTB;
— KPUTHYECKH OTHOCHTHCA K IICEBJAOHAYYHOH XUMHUYECKOW HH(pOpMAalUH, IMOJy4aeMOW U3 pPa3HbIX
HCTOYHHKOB;
— TOHUMATh TI00abHbIE MPOOJIEMBI, CTOSIINE Nepes YeT0BEYECTBOM (3KOJIOIMUYECKHE, SJHEPreTUYECKHE,
CBIPBEBBIE), U MPEAJIATaTh ITyTH UX PEIICHHUS, B TOM YHUCJIE U C IOMOIIBI0 XUMHH



COILEPKAHHUE YYEBHOTI'O NIPEJIMETA
CrtpoeHue BelecTn

OcHoBHbIE CBEICHUS O CTpoeHHH aroma. CTpOeHHE aToma: COCTaB spa (HYKJIOHBI) U 3JIEKTPOHHAs
obonouka. [lonstue o0 wm3otomax. [loHSATHE O XMMHYECKOM »3JIEMEHTE, KaK COBOKYMHOCTH aTOMOB C
OJIMHAKOBBIM 3apsJIOM f]1pa.

[lepnonnueckast cucrtema xumuyeckux siemeHToB JI. M. MenzaeneeBa B cBeTe CBETE YYEHHS O
cTpoeHHH aToMa. Pu3nyecKuit cMbICH puHATOM B Tabmuie J{. 1. MeHeneeBa CUMBOJIUKA: TIOPSIKOBOTO
HOMepa 3JIeMeHTa, HoMepa nepuoja U HoMmepa rpymisl. [IoHsTHE 0 BaleHTHBIX 3eKTpoHax. OToOpakeHue
CTPOEHHUSI DJIEKTPOHHBIX OOOJIOYEK AaTOMOB XHMHUYECKHX JJIEMEHTOB C TIOMOIIBIO JJIEKTPOHHBIX U
ANEKTPOHHO-TpauaecKkux GopMyiI.

OObsicHeHHE 3aKOHOMEPHOCTEH W3MEHEHHUsl CBOWCTB JJEMEHTOB B TMEpUOJAX U TpyIIax
MEPUOJIUYECKON CHUCTEMBI, Kak CJEACTBHE HX JJIEKTPOHHOIO CTPOCHMS. OJIEKTPOHHBIE CEMENCTBA
XUMHUYECKUX DJIIEMEHTOB.

CpaBuenue [leprnoauueckoro 3akoHa M TEOPUU XUMHUYECKOTO CTpOeHHUs Ha (UI0cOPCKOl OCHOBE:
MPEANOCBUIKA OTKPBITUS [leproauyeckoro 3akoHa M TEOPUM XHUMHUYECKOTO CTPOEHUS OpPraHUYECKUX
COCIMHEHUH; pPOJb JHMYHOCTH B HCTOPUM XHMMHH; 3HAYEHUE IPAKTHUKHA B CTAHOBIECHWUW WU Pa3BUTUU
XUMHUUYECKUX TEOPHIl.

HNonHas xumudeckas CBsI3b U HOHHbIE KPUCTAJUIMYECKUE PEIIETKU. KaTHOHBI M aHUOHBIL: UX 3apsAJibl U
KJIaCCU(UKAIUS 110 COCTaBy Ha MPOCThIe U cioxkHbie. [IpencraButenu. IloHATHE 00 MOHHONH XUMUYECKON
cBs3u. VoHHas KpucTanmudeckas peméTka v (U3NYecKue CBONCTBA BELIECTB, OOYCIOBJIEHHBIE ATHM
CTPOEHHUEM.

KoBaneHTHas xumuyeckas cBsi3b. ATOMHBIE U MOJIEKYJISIPHbIE KpUCTAaUIMUECKUe pemeTku. [Tonstue
O KOBQJICHTHOW CBSI3U. OIJIEKTPOOTPUILIATEILHOCTh, HEMOJIApHAs U TOJSpHAs KOBAJCHTHBIC CBSI3H.
KpaTHocTh KOBaneHTHOH cBsi3u. MexaHU3Mbl 00pa30BaHUsl KOBAJICHTHBIX CBSA3€H: OOMEHHBIN U JTOHOPHO-
akienTopHslid. [IOMApHOCTH MOJIEKYJBI, KaK CIEACTBUE MOJISIPHOCTH CBA3M U TEOMETPUU MOJEKYJIBI.
Kpucrannnueckue pemeéTku ¢ 3TUM THUIOM CBSI3U: MOJIEKYJIApHbIE U aTOMHble. Du3nyeckue CBOMCTBa
BEIECTB, 00YCIIOBIICHHBIC THIIOM KPUCTAJUTHYECKUX PEIIETOK.

XuMHYeCKHe pPe€aknuu

Knaccupukamuss XMMHUYECKMX peakuuid. AJJIOTpOnH3alus W H30MEpHU3alus, KaK peakuun 0e3
U3MEHEHUsl COCTaBa BellecTB. AsutoTponus U e€ npuuuHbl. Knaccudpukanus peakuuil 1Mo pasiuyHbIM
OCHOBAHMSM: IO YHCIIy U COCTaBy PEarceHTOB M NPOAYKTOB, IO (hase, M0 HCIOIb30BAHHIO KaTalu3aTopa
win pepMeHTa, 1o TeraoBomy 3pdexty. TepMoXuMuuecKkue ypaBHEHUs peaKiiii.

CkopocTh XUMUYECKUX peakuuil. PaKkTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMHUYECKHX pPEaKLUM:
IIPUPOJIa PEarupyroUIMX BELIECTB, TEMIIEpaTypa, IJIOAAb UX COIPUKOCHOBEHMS PEarnpyOIINX BEIECTB,
UX KOHIEHTpalus, MpUCyTCTBUE KaTanuzatopa. [loHstue o kxatamuze. @epMeHTHI, KaKk OHMOJIOTHYECKUE
KaTaJn3aTopsl. IHTMONTOPBI, KaK «@HTOHUMbD) KaTaJIM3aTOPOB U MX 3HAUCHHE.

XUMHUECKOE paBHOBECHE M CIOCOOBI ero cMmemnieHus. Kiaccudukanms XUMHUECKUX peakuuil 1o
IIPU3HAKY UX HanpasieHus. [lonsaTre 00 0OpaTUMBIX peaklusaX U XMMHUYeCKoM paBHOBecuu. [Ipunimn Jle-
[IaTenpe u crmocoObl CMEUICHUsI XMMUYECKOTO paBHOBecus. OOmmast XapakTepUCTHKA PEaKUUil CHHTE30B
amMMmuaka u okcuza cepbl(VI) u paccMoTpeHue ycinoBUi CMELEHHUS X PAaBHOBECHSI HA IIPOU3BO/ICTBE.

I'uaponus. OOpaTuMblii 1 HeoOpaTUMBIA THAPOIM3BL. ['maponu3 coneil u ero Tumbl. ['maponus
OpPraHMYeCKUX COEJUHEHUH B JKUBBIX OpPraHM3MOB, Kak OCHOBa oOMmeHa BemecTB. [lonarue 00
HHEPreTU4ecKOM OOMEHE B KJIETKE M POJIU TUAPOJIN3A B HEM.

OKuCINTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CTeneHb OKUCIIEHHs U e€ onpezeneHue 1no Gopmynam
OpPraHUYECKUX U HEOPIaHWYECKUX BEILECTB. DJIIEMEHTHI U BELIECTBA, KAK OKUCIUTEIN U BOCCTAHOBUTEIHU.
[TonsiTHe 0 mpoueccax OKMCIEHUS U BOCCTaHOBJIECHUA. COCTAaBIIEHNE YPABHECHUM XMMHUUYECKUX PEaKUi Ha
OCHOBE 3JIEKTPOHHOTO OanaHca.

ONEeKTpPONu3 pacIulaBOB M PAaCTBOPOB  JJICKTPOJIMTOB. XapaKTEPUCTUKA DJIEKTPOJIM3a, Kak
OKHCJINTEIbHO-BOCCTAHOBUTEJILHOTO Iponecca. OCOOEHHOCTH IIEKTPOJIN3a, MPOTEKAIOIIEro B PacTBOPax
EKTPOIUTOB. IIpakTHueckoe NMpUMEHEHHE BJIEKTPOJIN3a: MOIYYEHHE I'aJIOT€HOB, BOJOPOAA, KUCIOPOJa,
LIEJIOYHBIX METAJIOB U IIEN0YEH, a TAK)KE AIFOMUHMS 3JIEKTPOIM30M PACIUIABOB U PACTBOPOB COCIMHEHHUN
3THUX 3J7eMeHTOB. IIoHATHE 0 rajlbBaHOIIACTUKE, FAJIbBAHOCTET U, paMHUPOBAHUH LIBETHBIX METAJLIOB.



JemoHcTpanuu. PacTBopeHHe cepHOW KHUCIOTHI M aMMHAYHOW CENUTPHI W (DUKCAIMs TETUIOBBIX
SBIIGHUW JJI1 3TUX IMpolieccoB. B3anMopelcTBUs pacTBOPOB COJSHOM, CEPHOW M YKCYCHOM KHCIOT
OJIMHAKOBOM KOHIICHTPALlUM C OJMHAKOBBIMU KyCOoukaMu (TpaHyJamMH) LHMHKa W B3aWMOJICHCTBUE
OJIMHAKOBBIX KyCOUYKOB Pa3HBIX METAJUIOB (MarHus, IMHKA, ’elle3a) C paCTBOPOM COJISTHOW KHCIOTHI, KakK
MIpUMEP 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKIIMi OT MPUPOJIbI BelecTB. B3auMoeiicTBue pacTBOPOB
THOCY/b(aTa HATPUS KOHLEHTPALMU M TEMIIepaTypbl C pacTBOPOM CEpPHON KHUCIOTHL. MojenupoBaHue
KUTIAIIEro clios». Mcnonb3oBaHWEe HEOPTaHMUYECKUX KaTajau3aTopoB (Cojied >kene3a, Moauaa Kalus) U
MPUPOJIHBIX OOBEKTOB, COJEpPKAIIMX KaTanazy (Chlpoe MsCO, KapTodemnb) IS pa3lioKeHUs MEepoKCHaa
BoiopoJa. B3aumosielicTBre IIMHKA C COJISTHON KUCIOTOM HUTpATOM cepedpa, Kak MpUMepbl OKUCINUTEIbHO-
BOCCTAHOBUTENIBHON peakiuili W peakinuu oOmeHa. KoHcTpyupoBaHue MOAENU 3IEKTPoNU3Epa.
BuneodparMeHT ¢ mpOMBIIIIICHHON YCTAaHOBKH JJIsI IOJTyUEHUS ATFOMUHHSL.

JlaboparopHubie ombIThl. MimocTpanus npaBuia bepronne Ha mpakThke — MPOBEACHUE PEaKIUi C
oOpa3oBaHMEeM OCajika, ra3a W BOABI. | €TEPOTCHHBIN KaTallu3 HAa TMPUMEpPE PA3IOKCHHS TEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU JIHOKCUIA Mapraniia. CmenieHue paBHoBecHus B cucreme Fe3+ + 3CNS— «
Fe(CNS)3. UcnblTanue WHIUKATOpaMH CpPeabl PACTBOPOB COJIEW pPa3NUYHBIX TUMOB. OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHASA pPEaKIMs U peakius oOMeHa Ha MpuUMepe B3aUMOJCWUCTBUS PACTBOPOB cyibdara
Menu(Il) c sxene3om u pacTBOPOM IIEITOYH.

[TpakTrueckas pabota. PemeHne skcrepuMeHTABHBIX 33724 110 TeMe « XUMHUECKask PeaKIusy.

BewiecrBa 1 UX cBoOlicTBA

Mertamnsl. @u3ndyeckue CBONCTBA METAILIOB, Kak (YHKIUS WX CTpOCHHs. J[eJieHre MeTalllIoB Ha TPYIIIEI B
TEXHHUKE U XUMHHU. XUMUYECKHE CBOMCTBA METAJJIIOB U AJIEKTPOXUMUYECKUH psi HanpsbkeHui. [Tonstue o
METAJIOTEPMUH (ATFOMUHOTEPMHUH, MarHUETEPMUH U 1Ip. ).

Hewmeramnsl. bnaropoaneie rasel. Hemeramnsl kak okuciauTenu. Hemeramnel Kak BOCCTaHOBUTENU. Psin
ANIEKTPOOTPHUIIATEIHLHOCTH. MIHEpTHBIC WK OJIarOPOJIHBIC Ta3bl.

Kucnorel Heopranuveckue u opraHudeckue. Kuciorel ¢ TOUKM 3peHUS] aTOMHO-MOJIEKYJISIPHOTO yUEHHUS.
Kucnorel ¢ TOYKHM 3peHHsS TEOpUU BJIEKTPOJUTUUYECKOM aucconuanuu. KHCIOTbl ¢ TOYKM 3peHus
MPOTOHHOM Teopun. OO0IIMe XMMUYECKHE CBOMCTBA KHCIOT. Kimaccudukarus Kucior.

OcHoBaHMs HeopraHuuyeckue u opranndeckue. OCHOBaHUS C TOYKH 3PEHUS ATOMHO-MOJIEKYJISPHOTO
yueHus. OCHOBaHUSI C TOYKU 3PEHHUS] TECOPUHU DIEKTPONUTHYECKON Auccoruanuu. OCHOBAaHUSA C TOUYKH
3peHusi mnpoToHHOM Teopuu. Kiaccuduxanuss ocHoBaHMM. XHUMHUYECKHE CBOMCTBA OpPraHUYECKUX U
HEOPraHUYECKUX OCHOBAHMII.

AmpoTepHble coelMHEHNS HeOpraHuueckue u oprannueckue. Heopranmueckue aMmpoTepHble COETUHEHMUS:
OKCHUJBl U THJPOKCUJBI, — UX  CBOWCTBA M moiydyeHHe. AM(OTEpHbIE OPraHUYECKUEe COEAMHEHUS Ha
IIpUMeEpe AMUHOKUCIOT. llenTuasl v menTuaHas CBA3b.

Comu. Knaccudukanus coneir. XKéctkoctb Boabl U cnocoObl €€ ycrtpaHeHus. llepexon kapbonata B
ruipokapOooHart u 0oparHo. OOIIMe XUMHUYECKHUE CBOMCTBA COJIEH.

Hemoncrpanuu. Komneknus MeramuioB. Kosuteknus HeMerasuioB. B3anMonencTBUe KOHLEHTPUPOBAHHOU
a30THOM KHCIJIOTBI C MeIblo. Bcemblika TepMHUTHOM cMecu. Bcemblmka 4y€pHoOro mopoxa. BeiTtecHeHue
TraJIOTEHOB W3 HMX pPacTBOPOB JPYTrUMHU rajoreHamu. B3auMmojeicTBHe NapoB KOHIIEHTPUPOBAHHBIX
pPacTBOPOB COJSHOW KHUCIOTHI M aMMuaka («abiM Oe3 orHs»). [lomydeHne amMMuaka U HM3Y4YCHHE €TrO
CBOWCTB. Pa3nuuHble Cilyyan B3aWMMOJEHCTBHS PAaCTBOPOB COJIEM aTOMUHHUA CO WIEN0Ybt0. [lomyuenue
JKECTKOU BOJIbI M YCTPAHEHUE €€ )KECTKOCTH.

JlaGopatopHbie onbIThl. [lomydeHne HEpacTBOPHUMOTO THUIAPOKCHIA M €r0 B3aUMOJCHCTBUE C KHUCIOTOM.
HccenenoBanue KOHLIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM M YKCYCHOM KHCJIOT KalleJIbHBIM METOAOM IIpU



ux pazbaBnenun Bonoi. Ilomydenune am@oTepHOro THIPOKCHAA W U3ydYeHHE ero CBOWCTB. [IpoBenenue
KauEeCTBEHHBIX PEaKLUi 110 OIPEEIIEHUIO COCTaBa COJIH.

HpaKTI/I‘-ICCKaH pa60Ta. Pemenune OKCIICPUMCHTAJIBHLBIX 3a/la4 IO TCMC «BeliecTBa 1 UX CBOMCTBaY.

XuMHA ¥ COBpeMeHHOe 0011ecTBO

IIponsBoacTBo aMMuaka u MeTaHona. [IoHsATHE O XMMHYECKON TEXHOJOTMU. XUMHUYECKHUE DPEAKIUH B
MPOM3BOJICTBE aMMHaKa W MeTaHoia. OOmias kiaccu(UKalMoOHHAs XapaKTEPUCTHKA pEeakIMii CHHTE3a B
IIPOU3BOJCTBE 3THUX MPOAYKTOB. HayuHble NpUHIMIBI, JIEXKAIIUE B OCHOBE IIPOM3BOJCTBA aMMMAaKa U
MeTaHoja. CpaBHEHHE ITUX IPOU3BOJCTB.

XuMHuYecKas TPaMOTHOCTh KaK KOMIIOHEHT OOIIed KyJbTypbl 4YelloBeka. MapKHpOBKa YITaKOBOYHBIX
MaTepuasoB, dJIEKTPOHUKU U OBITOBON TEXHUKH, SKOJOTUYHOTO TOBapa, MPOIYKTOB MUTAHUS, STUKETOK IO
YXOMY 32 OJIeKI0H.



TEMATHYECKOE IINTAHUPOBAHHUE

LleseBoii mpuoputer Ha ypoBHe COQO: co3gaHue OJIaronpUATHBIX YCIOBUH ISl NPHOOpPETEHUs
HIKOJIbHUKAMU OIBITA OCYIIECTBICHHSI COLIUAIBHO 3HAUYUMBIX €I

1.
2.
3.

(92

*®

OTIBIT JIeJT, HATIPABIIEHHBIX Ha 3a00Ty O CBOEH CEMbE, POJIHBIX U OJTU3KUX;

TPYZIOBOH OMBIT, ONBIT Y4aCTUs B IPOU3BOJCTBEHHON ITPAKTHUKE;

OTBIT JIEJ, HAMPABIIEHHBIX Ha MOJIb3y CBOEMY POIHOMY TOpOAY WIIM CENy, CTPaHE B L[EJIOM, OIBIT
JIESITEJIbHOTO BBIPAXKEHUS COOCTBEHHOM Ipa’kJaHCKOM MO3UINY;

OTBIT TPUPOJOOXPAHHBIX JICTT;

OTIBIT pa3pellleHus] BOZHUKAIOIMNX KOH(PIUKTHBIX CUTYallMi B MIKOJIE, IoMa WU Ha YIIULE;

OTBIT CAMOCTOSATEIHHOTO MPHOOPETEHUs HOBBIX 3HAHWM, MPOBENCHUS HAYUYHBIX HCCIICOBAHUIA,
OMBIT IPOEKTHOU JIEATEIBbHOCTH;

OTBIT U3YUYEHUS, 3aIUTHI 1 BOCCTAHOBIICHUS KYJIbTYPHOTO HACJIEIUsl YEJI0BEUECTBA, OIBIT CO3IaHMS
COOCTBEHHBIX MPOU3BEICHHUM KYJIbTYPBI, ONBIT TBOPUECKOIO CAMOBBIPAKEHUS;

OTIBIT BEJICHUS 3[JOPOBOTO 00pasa )KU3HU U 3a00THI O 3M0POBhE IPYTHX JIFOJICH;

OTIBIT OKa3aHMS MOMOIIN OKPY KAIOIIKUM, 3a00Thl O MaJIbIIIAX WM MOXKHUIBIX JIIOJSX, BOJOHTEPCKUI
OTIBIT;

10. omBIT caMOMO3HAHUA H caMoOaHa/in3a, OIbIT COIHAJIBHO IIPUEMIIEMOIO CAaMOBBIPAXKCHHA U

xuMu4yeckux  anementoB  JI. U
MenpeneeBa B CBETE€ YYEHUS O
CTPOCHHHU aTomMa

camMopealIn3aluu.
Ha3Banue Tembl, pa3aesia, MOyJis, KosnuecTBO 4acoB ®opMuUpyeMblii COUAIBLHO
0J10Ka 3HAYMMBIH onbIT (N2)
Tema 1. Ctpoenue Bemects (9 1)
[lepuoanueckas cuctema | 3 6,10

XuMuueckas CBI3b 4 6,10
[Tonumepsl. JlucnepcHbIe CUCTEMBI 5 1,3,4.6,7,8,10
Tema 2. Xumnueckue peaxkuuu (12 4)

Knaccudukarus XUMHYECKHX | 2 6,10
peakuun
CkopocTb u 00paTumMocTh | 2 3,4,6
XUMHYECKUX PEaKIui
[Muaponus 2 34,6
OKXMCIIUTEIIEHO-BOCCTAHOBUTENBHEIE | 6 34,6
peakiuu

Tema 3. BemecTtBa 1 ux cBoicra (9 u)
MeTamisl 1 HEMETaJIIBI 2 1,3,4,6
OCHOBHBIC KJIACCHI BEIICCTB 7 1,3,4,6

Tema 4. Xumusi 1 coBpeMeHHoe 0011ecTBO (4 4)

XuMHusi 1 COBpeMeHHOe 00111eCTBO 1 1,3,4,5,6,7,8,9,10

BCero 34 v,




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

11 kaace (1 yac)

Ne Moay.s (r1aBa) Jlata Jlomaminee
ypoka Pa3nesibl ri1aBbl 3ajJaHue
Tema
Tema 1. Ctpoenue BemectB (9 4)
1. OCHOBHBIE CBEJICHUS O CTPOCHUM aToMa. BBOAHBIM 06.09 §1
WHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.
JImarnocTuuyeckasi KOHTPOJIbHasi padora.
2. [Tepuoanueckas cucteMa XUMUYECKUX 351eMeHToB 1. U. 13.09 §2
MeHnzieneeBa B CBETE YUCHHSI O CTPOCHHH aTOMa.
3. Cpasaenue [leproauieckoro 3akoHa U TEOPUHU 20.09 §3
XUMHUYECKOTO CTPOCHHSI
4. WNonnast xumuueckasi CBsI3b U MOHHbIE KPUCTANTNYECKHE 27.09 §4
pPEETKU
5. KoBanenTHas xumudeckas cBsI3b. ATOMHBIE U 04.10 §5
MOJICKYJISIPHBIE KPUCTAINIMYECKUE PEHIETKU
6. Mertannuyeckas XuMHU4IecKas CBSI3b 11.10 §6
7. Bonopoanas xumuueckas CBsI3b 18.10 §7
8. [Tomumepsnl 25.10 §8
9. JucniepcHble CUCTEMBI 08.11 §9
Tema 2. Xumnueckue peakuun (12 4)
10. Knaccudukanys XuMAYECKUX PEaKInid 15.11 §10
11. Bune! kinaccupukanuy XUMHYECKUX peakiui 22.11 §10
12. CKOpOCTh XUMHUUYECKUX PEaKINil 290.11 §11
13. OO6paTUMOCTh XUMHUYECKHUX PEAKIIMA. XUMHIECKOE 06.12 §12
PaBHOBECHE U CITIOCOOBI €TI0 CMEIICHUS
14. IM'uaponus 13.12 §13
15. I'maponus coseit 20.12 §13
16. OKHUCIUTENHbHO-BOCCTAHOBUTEbHBIEC PEAKIIUN 27.12 §14
17. DIIEKTPOJIU3 PACILIIABOB U pACTBOPOB. 10.01 §15
18. DIIEeKTPOJIN3 PACIIaBOB B pacTBOPOB. [IpakTrueckoe 17.01 §15
IPUMEHEHUE IEKTPOIN3a
19. IIpakTnueckasi padora Ne 1. Pemenue 24.01 IToBTOpEHNME
SKCHEPUMEHTAIIBHBIX 33/a4 10 TeMe «XUMHUYecKas
peakuus». [lepBUUHBIN MHCTPYKTAX 110 TEXHUKE
0e30MacHOCTH
20. [ToBTOpEeHME M 0O0OIICHNE N3YICHHOTO 31.01 §§1-15
21. Kontpoabnas padora Ne 1 «CtpoeHue BemiecTsa. 07.02 bes 3ananus
XuMuYecKasi peakius»
Tema 3. BemecTBa u ux cpoiictpa (9 4)
22. MerTanbl 14.02 §16
23. Hewmeramnsl. biiaropoanbie rassi 21.02 §17
24. Kucnotel Heoprannueckue u OpraHuuecKkue 28.02 §18
25. OCHOBaHUS HEOPTraHUYECKUE U OPTaHUYECKHUE 06.03 §19
26. AmdoTepHbIe COETUHEHUST HEOPraHUYECKHE U 13.03 §20
OpPTraHUYECKUE
27. Comu 20.03 §21
28. IIpakTnueckas padora Ne 2. Pemenue 03.04 Odopmuts

SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC ((BGIIIGCTBa 1 UX

MIPAKTHYECKY




cBOMCTBa» [IOBTOPHBIN MHCTPYKTAXK 110 TEXHUKE
6e30macHOCTH

10 paboTy

29. [ToBTOpenue u 0600mEeHne Tembl «BemecTBa u nx 10.04 §§16-21
CBOICTBa»

30. Kontposannas padora Ne 2 «BemectBa u ux cBOHCTBa» 17.05 bes 3aganus

Tema 4. Xumusi u coBpeMeHHoe 001mecTBo (3 1)

31. XumMudecKkast TEXHOJIOTHSI. 24.05 §22

32. XuMuYeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIei 08.05 §23
KYJIBTYPHI YeJI0BEKa

33. [ToBTOpeHue u 06001IeHNE 15.05 bes 3apanus

34, [ToBTOpEeHME M 0OOOIICHUE 22.05

Bcero: 34 yaca




CHUCTEMA OIEHKH JJOCTUXEHWN IIJIAHUPYEMBIX PE3YJILTATOB

YceTHBIN OTBeT:

O1MmeTKa «5»:

* J1aH MOJIHBIM U MPaBUJIbHBIN OTBET HA OCHOBAaHUU U3YYEHHBIX TEOPUH,

* MaTepuall U3JI0KEeH B ONMPEEICHHON JJOTUYECKON MOCIIeIOBATEILHOCTH, TUTEPATYPHBIM SI3BIKOM,

* OTBET CAaMOCTOSATEIbHBIMN.

OrMmeTKka «4»:

* JIaH TIOJIHBIN U IPABUJIbHBIA OTBET HA OCHOBAHMHU M3YUYEHHBIX TEOPUH,

* MaTepuas U3JI0KEH B ONPEIETICHHOM MOCIIeI0BATEIHLHOCTH,

* JIOMyIIEHBI 2-3 HECYIIECTBEHHbIE OIIMOKH, UCTIPABICHHbIE IO TPEOOBAHUIO YUUTENs, MU JaH HEMOJIHbIN 1
HEYETKHUM OTBET.

OtMeTKa «3»:

‘IaH TIOJHBIA OTBET, HO IMPH ITOM JOIYIICHA CYIIECTBCHHAs OIIMOKA WM OTBET HEMOJHBIN, MOCTPOCH
HECBSI3HO.

OTMeTKa «2»:

* OTBET OOHAPYKMBaeT HEMOHUMAHNE OCHOBHOTO COZIEPKaHMsI yueOHOro MaTepuIa,

* JIOTYIIEHBI CYIIECTBEHHBIE OIIMOKH, KOTOPBIE Y4Y-CSI HE MOXET WCHPABUTh MPU HABOJSIIMX BOIPOCAX
YUUTEISL.

OrneHka yMeHUi peniaTh 3a1a4u:

OTMeTKa «5»:

* B JIOTHYECKOM PACCYXJICHUHU U PEIICHUHU HET OIIMOOK,

* 3a]]a4a pellieHa PaluoOHAIBHBIM CIIOCOOOM.

OTMeTKa «4»:

* B JIOTHYECKOM PaCCYKICHUU U PEIICHHH HET CYIIECTBEHHBIX OLIMOOK, MPU STOM 3ajauya pelleHa, HO He
paIMOHAIBHBIM CTIOCOOOM,

- IOMYIIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

* B JIOTUYECKOM PACCy>KICHUH HET CYIIECTBEHHBIX OIIMOOK,

* IOITyCKAaETCsI CYIIeCTBEHHAs! OIIMOKa B MAaTEMAaTUIECKUX pacueTax.

OTMeTKa «2»:

* IMEIOTCS CYIICCTBECHHBIC OIMMOKH B JIOTUYIECKOM PACCYXKICHUH U PEIIICHHH.

OuneHka IKcnepuMeHTAJIbHbIX YMEHU
(B mpouecce BHINMOJIHEHHUS MPAKTHYECKUX Pa0OT 10 HHCTPYKLMH)

O1LeHKyY CTaBsT TeM yYalluMcs, 32 KOTOPBIMH ObLIIO OPraHU30BaHO HAOJIO/ICHHE.

OrMmeTka «5»:

* paboTa BBINOJIHEHA MOJHOCTBIO. ClieNiaHbl IPaBUIIbHbIE HAOIIOCHUS U BHIBOIBI,

*9KCIIEPUMEHT OCYIIECTBIICH 110 TUIaHy, C yYeTOM TEXHHKH O€30IaCHOCTH W MPABHJI PaOOTHI C BEIIECTBAMH H
npudbopamuy,

‘TIPOSIBJICHBI OPTaHU3aMOHHO-TPYIOBBIE YMEHUs (MOIIEP)KUBACTCSI YUCTOTa paboyero Mecra , MOPSIOK Ha
CTOJI€, 3KOHOMHO UCTIOJNIb3YIOTCSl PEAKTHBBI).

OtmeTka «4»:

‘paboTa BBINOJIHEHA, ClIENaHbl PAaBUIbHbIE HAOIIOJCHUS U BBIBObI: SKCIIEPUMEHT BBINOJIHEH HEMOJIHO WIN
HaOITI0/IAl0TCs HECYIIIECTBEHHBIE OIMOKN B pa0OTE C BEIIECTBAMH U ITPUOOPAMH.

Otmerka «3»:

"OTBET HETIOJHBIM, paboTa BBHINMOJHEHA TPABWIHHO HE MEHEEe YeM HAIOJIOBHHY JIOIMYIIEHA CYIIECTBEHHAS
ommoOKa (B X0Jie dKCIIEpUMEHTa, B 00bsCHEHUH, B opopmieHnu padotsl, mo Th nmpu pabdote ¢ BemecTBaMu U
prbOpaMu), KOTOPYIO yHaIIUHCs UCIPABIISIET 10 TPEOOBAHUIO YUUTEIIS.

Ormerka «2»:

- IOTYIIEHBI B WM OoJiee CYIIECTBEHHbBIE OMIMOKH B XOJI€ HKCIIEPUMEHTA, B OOBSCHEHHH, B O(OPMIICHUH
pabotsl, no Th npu paboTte ¢ BerecTBamMu U MpUOOpamMu), KOTOPBIE YYAIHIACSI HE MOXKET UCIIPABUTh.



Onenka 32 NUCbMEHHYI0 KOHTPOJIbHYIO PadoTy

HpI/I OIICHMBAHUN OTBCTA YYalICrocCs HCO6XOI[I/IMO YUTBIBATh KadC€CTBO BBbIIIOJTHCHUSA pa6OTLI 10
3aJaHHAM. KOHTpOJ'IBHaﬂ pa60Ta OLICHUBACTCA B IICJIIOM.

OTMeTKa «5»:

* JIaH TIOJIHBIN OTBET HAa OCHOBE M3YYCHHBIX TEOPHi, BO3MOKHA HECYIIIECTBEHHAs OIITHOKA.

OtMeTKa «4»:

* IOITyCTUMa HEKOTOpasi HEMOJTHOTA OTBETA, MOXKET ObITh HEe 00JIee IBYX HECYIIECTBEHHBIX OIHUOOK.
OtMeTKa «3»:

* paboTa BBITIOJIHEHA HETIOJHO (HO HE MEHEe YeM HaIoJIOBHHY), UMEETCsl He 0ojee OIHOM CYIIeCTBEHHOM
OITMOKH | TIPH ATOM 2-3 HECYIIECTBCHHBIE.

OTMeTKa «2»:

- paboTa BBITIOJIHEHA MEHbIIIE YeM HATOJIOBUHY,

* IMEETCS] HECKOJILKO CYIIECTBEHHBIX OITUOOK.

[Tpu orieHKe BBIMOJIHEHUS] MTUCBMEHHON KOHTPOJIBHOM paboThl HEOOXOIUMO YUUTHIBATh TPEOOBAHUS €JTHOTO
opdorpadugecKoro pexmnma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIEHYIO paboTy KOPPEKTHPYET MPEAIISCTBYIONINE TIPH BBICTABICHAA OTMETKH
3a YeTBEPTb, MOITYTO/IUE, TO.

Oo01mue o Junes:

Onenka l'[pOQKTHOﬁ ACATECJIBHOCTH YYAIIIUXCH

Kpurepmii 1 IIpoaykT (MaTepuann3zoBaHHblii pesyastart IIJ1Y) bajuibl
g . 1.1 HoBusna. OpuruHaibHOCTh. Y HUKAJIbHOCTb 1-2
g5 1.2 | OnTuManpHOCTh (HawIyyllee cCOYeTaHue NapaMeTpoB MPOIYKTa) 1
E 1.3 DCTETUYHOCTD 1-2

MaxkcumajibHOE KOJIHYeCTBO 0aJ10B 5

Kpurepuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO POEKTA)

2.1 AKTYyaJIbHOCTh 1-2
2.2 | IlpobieMHOCTH 1-2
% 2.3 CootBercTBUE TpeOOBaHUIM 00bEeMa 1
§ 2.4 | ConepKarenbHOCTh 1-3
S 2.5 | 3aBepIIeHHOCTh 1
é 2.6 | Haimuue TBOpUECKOTO KOMIIOHEHTA B IPOIIECCE MPOEKTUPOBAHUS 1-2
2.7 | KOMMYHUKAaTUBHOCTb (B TPYIIIOBOM IIPOEKTE) 1-2
2.8 CaMocTOsATENbHOCTh 1-3

MakcumaJjibHOe KOJIH4eCTBO 0aJJ10B 16

Kpurepuii 3 KauecTBo 0opMiieHnst MaTepHuaJia
5 3.2 | Marepuan opopmiieH ¢ rpyObIMH HApYIICHUSIMA Tpe6VOBaHI/H71 0
£ 8 3.3 | JlonyuieHsl He3HAYUTEIbHBIC HAPYIICHHUS TpeOOBaHUI 1-2
= e 3.4 | Marepuan oopmMIIeH B COOTBETCTBHH C TPEOOBAHUSAMU 3-4

MakcumajibHOe KOJIH4eCTBO 0aJ1/10B 4

Kpurepuii 4 3ammuTa npoekra
2 4.1 KadecTBo moxinama (CHCTEMHOCTh, KOMITO3UIIMOHHAS 1IETTOCTHOCTb, 1-3
o MOJIHOTA MPEICTaBICHHSI MPOOIEMBI, KPATKOCTh, YETKOCTH,
§ SCHOCTb (POPMYIIMPOBOK)

E 4.2 | OTBeTHI Ha BOIPOCHI 1-3

= 4.3 JInyHOCTHBIE IPOSIBJICHUS JOKJIATUUKA 1-2




4.4 | KynbpTypa peun JOKIaauuKa 1-2
MakcuMaJbHOe KOJIUYeCTBO 0217108 10
MakcumaJjibHOe KOJIH4YeCTBO 0AJII0B 10 BCEM KPUTEPUSIM 35

IlepeBoa 6a/1JI0B B OLIEHKY

85% oT MakcuManbHOM CyMMBI 0auioB, 35-30 0amioB — «5»
70-85 %, 29-25 GamioB — «4»
50-70 %, 23-17 6amioB — «3»

0-49 % - «2»

KpuTtepun n nokasare/in OHeHUBAHUS UCCJIEI0BATEIbCKOH JeSITeJIbHOCTH 00y4ar0nierocs

Kpurepwmii 1 YpoBeHb aKTYAJIbHOCTH TEMbI HCCJIEI0BAHUS baJssl
= 1.1 AKTYaJbHOCTh TEMBI UCCJIEIOBAHUS HE JIOKa3aHa 0
% 1.2 | [IpuBeneHsl HEOOCTAaTOYHO YOEOUTENbHbIE JOKa3aTelbCTBA 1-2
2 aKTyaJIbHOCTH TEMBI UCCIIEIOBAHUS
g 1.3 | [IpuBenensl JgocTaTouHo yOenWTENbHBIE  JIOKAa3aTeIbCTBA 3-4
= aKTyaJIbHOCTH TEMBbI UCCIIEIOBAHUS

Kputepnii 2 KauecTBo copep:kaHusl MCCIEA0BAHUSA

2.1 CooTBeTCTBHE COJIEPKaHUs UCCIEIOBAHUS €0 TEME
2 2.1.1 | CopepxaHue HCCIEIOBAaHUS HE COOTBETCTBYET 3asiBICHHOMN 0
= TEME
§ 2.1.2 | Coneprxanue uccae0BaHUs HE B TIOJIHOH MEpe COOTBETCTBYET 1-2
g 3as1BJICHHOM TeMe
= 2.1.3 | ConeprkaHue UCCIEAOBAHUS B ITOJTHON MEPE COOTBETCTBYET 3-4
3as1BJICHHOU TemMe
2.2 | JIoru4HOCTh M3JI0KEHUS MaTepuaia
= 2.2.1 | Marepuan U3n0KeH HE JIOTUYHO, HE CTPYKTYpHUPOBaH, 0
g Xa0THYEH
§ 2.2.2 | HegoctatoyHo coOIMIOAAETCS JIOTUYHOCTE U3JIOKEHUS 1-2
5 MaTepHana
= 2.2.3 | Marepuan u3I0KeH B CTPOTON JIOTHIECKOM 3-4
I10CJIE0BATENBHOCTH
2.3 | KonnyecTBo U pazHOOOpa3ue HCTOYHUKOB MHPOpMAIIIHI
= 2.3.1 | OTcyTCTBHE CIMCKA NICTOYHUKOB MH(OpMAIu 0
g 2.3.2 | Mcnonp30BaHbl OTHOTUITHBIE HCTOYHUKH MHGOPMAITIHI 1
§ 2.3.3 | Ucnonbp30BaHO HE3HAYUTENBHOE KOJTMYECTBO HCTOUHUKOB 2
g nHhopmaluu
= 2.3.4 | Mcnonb30BaHO 3HAYUTENIEHOE KOJIMYECTBO PA3HOOOPA3HBIX 3-4
HMCTOYHUKOB MHGOpMAIUU

Kputepnii 3 KauecTBo 0opMiIeHHS HCCIEI0BATEIbCKOI0 MaTepHaJia
= 3.1 CootBercTBHE 0QOPMIICHHUSI IPUHATHIM TPEOOBaHUSIM
§ 3.1.1 | Marepuan odopmieH ¢ rpyObIMU HapyIIEHUSIMUA TPEOOBaHUI 0
£ 3.1.2 | JlonyuieHsl He3HAYUTEIbHBIC HAPYIIICHHS TPeOOBaHUI 1-2
= 3.1.3 | Marepuan opopmMiIeH TOYHO B COOTBETCTBHH C TPEOOBAHUSIMU 3-4

MakcruMaabHOE KOJIMYECTBO 0aJlsIoB 20

IlepeBox 0a/1J10B B OLEHKY

85% oT MakcuManbHON cyMMBbI O0amioB, 20-17 6amioB — «5»
70-85 %, 16-14 6amnos — «4»




50-70 %, 13-10 GamioB — «3»
0-49 % - «2»



