MYHULIMTIAJIBHOE ABTOHOMHOE OBIIIEOBPA30OBATEJILHOE YUPEXK/IEHUE
T'OPOJIA POCTOBA-HA-JIOHY

«JINLIEN Ne 11»

«Ymeeporcoeno» «Pacecmompeno»
Hupexrop MAOY «JIuneit Ne 11» Ha 3acegannu HMC
Iloraryesa B.O. ITporokon Ne 1 ot 23.08.2023
ITpukaz Ne 521 ot 31.08.2023 [Tpencenarens HMC Maiibopona T.A.
PABOYASA ITPOTPAMMA
XUMUs

ECTECTBEHHBIE HAYKH

(npeomemnasn oonracme, npeomemnt)
Yuureib: ['yasko O.B.

Kiaace: 1la
KoanuecTBO 4acoB, 3a KOTOpoe peanusyercs paboyas mporpamma: 34 yaca.

3aroa 1 2 3 4 Bceero
YeTBEPTh| 4YeTBEePTh| 4YeTBEepPTh| 4YeTBEpPTh
Bcero 8 8 11 7 34
KonTposbHbIe | 0 1 1 3
paboThI
[IpakTuueckue 0 0 1 1 2
paboThI
IIpoexThl
IIporpamma:

[TIpumepHbIe paboune mporpamMmsl K peaMetrHoi auanu yueoaukos O.C.I"abpuernsina,
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:

http://www.alhimik.ru

http://chemistry-chemists.com/index.html

http://c-books.narod.ru

http://www.drofa-ventana.ru
http://1september.ru
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru
http://webelementes.com
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2023 — 2024 y4eOHbIi roA




MHOACHUTEJIBHASA 3AIIMCKA

PaGouas nmporpamma o xumun Juisi 11 a xiracca cocTaBjieHa HAa OCHOBE CJIETYIOIINX JTOKYMEHTOB:

®denepanpHblii 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanum» ¢
y4€ToM n3MeHeHui, BHeCEHHBIX [Ipukazom Munnpocsemenus ot 31.07.2020 Ne 304 (B pegakuuu oT
02.07.2021).

Ob6nactHol 3ak0H «O06 oOpa3oBanuu B PoctoBckoit obmacti» ot 14.11.2013 Ne 26-3C (B penakiuu
ot 05.12.2018).

[Ipuka3z MunnpocBemenus ot 22.03.2021 No 115 «O6 yrtBepxaeHuu Ilopsiaka opraHuzamuv U
OCYIIECTBICHUS  00pa30BaTENbHOM  JACSATETLHOCTH IO OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
porpaMmMaM — 00pa3oBaTeIbHBIM IIpOrpaMMaM HauaabHOrO 0OIIEro, OCHOBHOTO OOILEro U CPeaHEro
o011ero 00pa3oBaHUs).

[Tpuka3z Munucrepcta npocsemieauss PO ot 21.09.2022 Ne 858 "OO0 yTBepxkaeHuu ¢eaeparbHOTO
nepeyHss  yuyeOHHWKOB, JIOMYHICHHBIX K  HCIONBb30BAHHIO TPU  peallu3aldd  HUMEIOLINX
TrOCYJapCTBEHHYIO aKKPEAUTAIMIO 00pa30BaTENbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO
o01miero, cpemHero oOIero oO0pa3oBaHUs OPTaHU3ALUSIMHU, OCYIIECCTBISIIOIIMMU OOPa30BATEIbHYIO
JIeATEITLHOCTh M YCTAaHOBJICHUS MPEICIBHOTO CPOKA UCIIOIH30BAHUS UCKITFOYCHHBIX YUeOHUKOB" .
[Ipukaz MwunHoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 yTBepxkacHUU (eaepaabHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHIapTa CpeAHero ooiero oopazoBanus» (B pea. [Ipukazos
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).

[Ipumepnasi ocHOBHasi OOpa3zoBaTelibHAs TporpamMma CpemaHero oodmiero oOpasoBanusi (0g00peHa
benepanabHBIM Y4eOHO-METOIMYECKUM 00BETUHEHUEM TI0 00IIeMy 00pa30BaHUIO, IPOTOKOI 3aceIaHHsI
ot 12.05.2016 Ne 2/16).

[Ipumepnas mporpamma Bocrutanus B cooTBeTcTBUU ¢ PI'OC obmero obpazoBanus (omoOpeHa
pemieHneM  QeepalbHOTO  Y4eOHO-METOAMYECKOTO OOBEIUHEHMsSI 10 00memMy o00pa3oBaHHUIO,
npotoko 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".

[TocTanoBienue ['7aBHOrO TOCYAapCTBEHHOIO caHuUTapHOro Bpada Poccuiickoii ®enepauuud OT
28.01.2021 Ne2 «O6 yreepxxaennn CanlluH 1.2.3685-21 «I'uruennueckne HOPMaTUBBI U TPEOOBAHHS
K o0ecriedeHn0 0€30MacHOCTH U (MJTK) O€3BPEAHOCTH IS YesloBeKa (haKTOPOB CPEbl OOUTAHUS.
OcHoBHas oOpa3oBaTenbHasl MporpaMma CpeaHero olIero o0pa3oBaHus, YTBEPKIAEHHAS MPUKA30M
nupekropa oT 31.08.2023 Ne 520.

Yueonpiii iiaH MAOY «JIumeir Ne 11» nHa 2023-2024 y4ueOHBIA TOJ, YTBEPKIEHHBIN MPUKA30M
nupektopa ot 31.08.2023 Ne 520.

[Tonoxenue o paboueit mporpamme MAOVY «Jluneit Ne 11y, yTBepk1€HHOE TPUKA30M AUPEKTOPA OT
10.08.2023 No 497.

Peanuzanms JIoHCKOTO pernoHanbHOr0 KOMIOHEHTa (//PK) MpOWCXOAWT B TEYCHHE roja B TeMax

IPOTPaMMBbI, KOTOpBIE MO COJIEPKAHHIO COOTHOCATCS C pernoHanbHoi Tematukoil (10-12% ot obmero
KOJIMYECTBA YACOB).



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.
YyeOHas mporpamma paccunTana Ha 34 yaca (13 pacuéra 1 yac B HeJelN0).
Pabouast mporpamma mo kypcy «Xumum» B 11 «A» Kimacce cocTaBieHa B COOTBETCTBUU C YUEOHBIM
TUTAHOM, KaJleHAApHBIM y4eOHBIM rpaMKOM W pacnmucaHueM yueOHbIX 3aHaTuil Ha 2022-2023 y4eOHbIit

roja u peajausyercs 3a 34 yaca.

Kypc XvMuM HanpaBieH Ha JOCTHXKEHHE CleAylolmXx HeJIeH, 00ecneunBarouux peaan3auro
JUYHOCTHO-OPUEHTUPOBAHHOTO JIESTEIbHOCTHOTO OX00B K 00YUYEHHIO:

I. ocBOE€HME 3HAaHMII O XUMHYECKOM COCTAaBJSIONIEH €CTECTBEHHOHAY4YHOW KapTUHBI MUDa,
BAKHEUIINX XUMHUECKUX MOHATUAX, 3aKOHAX U TEOPUSX;

2. OBIAJCHHE YyMCHHUSMH IPUMEHITHh IIOJIYYCHHBIC 3HAHHUS JUIsI OOBSCHEHUS Pa3sHOOOpa3HBIX
XUMUYECKUX SIBICHUA W CBOWCTB BEIIECTB, OLIEHKM DPOJM XHUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHM U TIOJIyYEHUH HOBBIX MATEPHUAJIOB;

3. pasBHTHE MO3HABATEIbHBIX HWHTEPECOB M HWHTEIIEKTYyallbHBIX CIHOCOOHOCTEM B  Ipolecce
CaMOCTOATENLHOTO MPUOOPETeHUS] XHUMHYECKUX 3HAHMM C HUCIOJIB30BAHUEM  Pa3IMYHBIX
MCTOYHUKOB MH(POPMAIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

4. BocmUTaHWE YOSXKJIEHHOCTH B TO3UTHUBHOM pPOJM XHMHHM B YKU3HU COBPEMEHHOTO OOIINECTBa,
HEO0OXOJUMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH cpele;

5. TpUMEHEHWE TMOJYYEHHBIX 3HAHUW M YMEHMH JJi1 O€30MacCHOr0 HCIOJb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CETLCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 33]ad B
MOBCEJIHEBHOW KW3HU, NPEAYNPEKICHUS SBICHHUIN, HAHOCSIIIMX BpPEJ 3J0pPOBBI0 YEJIOBEKA U
OKpY’Karollen cpese.

3agaun:

* Bocnurtanne yOeXIEHHOCTH B TMO3UTHBHOM POJIM XMMHUH B JKM3HM COBPEMEHHOTO OOIIECTBa,
HE0OXOIMMOCTH XUMHUYECKH IPAMOTHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U OKpY KarolleH cpese

* TloaroroBka K co3HAaTEIbHOMY BBIOOPY MPO(ECCHH B COOTBETCTBUU C JIMYHBIMU CIIOCOOHOCTSMU H
noTpeOHOCTSIMH 00IIeCTBA.

*  @OpMHPOBAaHUIO YMEHHUS OOpaIIaThCS ¢ XMMUYECKHMHU BEUIECTBAMH, NMPOCTEHIIUMH TPUOOpamMH,
o0opy0BaHuEM, COONIIOIATh MIPaBUIa TEXHUKU 0€30MacHOCTH, (PUKCHPOBATh PE3YJIbTATHI OIBITOB,
nenaTb 00001IIeHNUS.

PoJb mpenmera B Y4eOHOM m1aHe.

denepalbHbIN rOCYAapCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT MPEIyCMAaTPUBAET U3yUeHUE Kypca XUMUHU B
CpelHEeH IIKOJIe KaK COCTABHOM YacTH MpeIMeTHOM 00nacTi « EcTecTBeHHbIE HAYKI.

Ora nporpamma no xumui (11 kimace) ans cpennero obmiero ooOpa3zoBanusi Ha 0a30BOM YPOBHE COCTAaBIICHA
u3 pacuera 1 yac B Hezelmo B o0beMe 34 yueOHBIX YacoB.

Oco0eHHOCTH Coep:KaHusl PeMeTA.

OcobeHHOCTH comep)aHusl OOy4YEHHUS XMMHUHU B CPEIHEH IIKOJIE OOYCIOBJICHBI CIENU(PUKON XUMHH Kak
HayK{ U MOCTaBJICHHBIMU 3aJja4aMHU.

OcHOBHBIMU TIPOOIEMaMU XUMHUH SBJISIOTCS:

— HU3Y4YEeHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS;

— TOJIy4eHHE BEUIECTB C 3a/laHHBIMH CBOMCTBAMU;

— HCCIe0BaHUE 3aKOHOMEPHOCTEH XMMHUYECKUX PEaKIUi U IMyTeH YNpaBIeHUS UMU B LETAX MOTYUCHUS
HEOOXOUMBIX YENIOBEKY BEIIECTB, MarepuaioB, 3Hepruu. [loaTomy B mporpaMMe Mo XMMHU HAIUIHA
OTpa’keHHE OCHOBHBIE CO/IepKATEIbHbIEC TUHUU:



— «BEIIECTBO» — 3HAHUS O COCTAaBE W CTPOCHUM BEIICCTB, UX BAKHEUITUX (PUINICCKUX U XUMHUYCCKHX
CBOMCTBAX, OMOJIOrMYECKOM JICHCTBUU,

— «XMMHYECKasi PeaKIus» — 3HAHHUS 00 YCIOBHSIX, B KOTOPBIX TMPOSIBISIOTCS XUMHUYECKHE CBOMCTBA
BEIIECTB, CIIOCO0aX yMpaBICHUS XUMUISCKUMH MPOIIECCAMU;

— (MPUMEHECHHE BEIIECTB» — 3HAHUSA M OIBIT MPAKTUYECKOW NEATETLHOCTH C BEIIECTBAMH, KOTOPHIC
HanboJiee 4acTo yrnoTpeOsitoTCsl B MOBCEIHEBHON JKM3HU, IIMPOKO HCIIONB3YIOTCS B MPOMBIIUICHHOCTH,
CEJIbCKOM XO3SIHCTBE, HA TPAHCIIOPTE;

— «SI3BIK XUMHH» — CHUCTEMa BOXKHEWUIINX TOHSITHI XMMUU U TEPMHUHOB, B KOTOPHIX OHH OIHCHIBAIOTCH,
HOMEHKJIaTypa HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB, T. €. UX HA3BAHUS

(B TOM yucie W TPUBHUAIBHBIC), XUMUYECKHE (OPMYJIBI M YpaBHEHHS, a TakKe IpaBUjia TEPeBOja
nH(}OpMAIUU C POJHOTO WIM PYCCKOTO S3bIKa HA SI3bIK XUMHUHU U 00paTHO.

B pesynbrare uzydeHus yueOHOTO mpeamMeTa « XMMUSD BBIMTYCKHUK CPEIHEN IIKOJIBI OCBOUT COJEPIKaHUE,
crocoOcTBytomee (GOPMHUPOBAHUIO TMO3HABATEIbHOW, HPABCTBEHHOM W  3CTETUYECKOW  KYJBTYPHI.
Vyamuiicss oBlaJeeT CUCTEMOW XMMHYECKUX 3HAHUWA — TOHSATHUAMH, 3aKOHAMHU, TEOPUSMH M SI3IKOM
HAYKH KaK KOMIIOHEHTaMU €CTECTBEHHOHAYUHOU KapTUHBI MHpa. Bee 3To mo3BonuT emy chopmMupoBath Ha
OCHOBE CHCTEMBI TIOJYYCHHBIX 3HAHWW HAy4YHOE MHUPOBO33pPEHUE KakK (PYHIaMEHT IIEHHOCTHOTO,
HPaBCTBEHHOI'O0 OTHOILECHHUS K MPUPOJE, OKPYIKAIOIIEMY MHUPY, CBOEH KU3HU U 3]I0POBbIO, OCO3HATH POJIb
XUMUYECKON HAyKHW B TO3HAHMHM WM TMPEOOpa30BaHUHM OKPYIKAIOIIETO MHpA, BBHIPAOOTATh OTHOIIECHHE K
XUMHH KaK BO3MOKHOM 00nactu OyayIieil coOCTBEHHOM MPaKTUYECKON e TEILHOCTH.

YcBoeHne coaepkaHus y4eOHOro mpeaMera «XHUMHsD» OOECHEeYUT BBIMTYCKHUKY BO3MOXKHOCTb
COBEpIIICHCTBOBATh M pa3BUBaTh IO3HABATENbHBIE BO3MOXKHOCTH, YMEHHUE YIMPAaBISATh COOCTBEHHOM
MO3HABATENILHON JEATENbHOCThIO; WHTEIJICKTyallbHbIE M PE(IEKCUBHBIE CIIOCOOHOCTH; TMPUMEHSTH
OCHOBHBIC HHTEIICKTyalIbHBIC ONIEPAlliH, TAKKE KaK (HOPMYITMPOBAHKE TUIIOTES,

aHallM3 ¥ CUHTE3, CPaBHEHHE, 0000IICHNEe, CUCTEMATH3AIlHs, BBISIBJICHHE PUYHMHHO-CIICJICTBEHHBIX CBS3EH
JUISl U3y4YEeHHs] CBOMCTB BEIIECTB M XUMHYECKUX PEAKIMN; HCIOIb30BATh PA3IMYHBIC MCTOUYHUKH IS
MOJTyYeHUsI XUMHYECKON HHPOpMAIIHH;

CaMOCTOSATENIFHO IUIAHUPOBATh M OPTaHU30BHIBATH y4E€OHO-TIO3HABATEIBHYIO NEATEIbHOCTh; Pa3BUBATH
UCCJIeIOBATENLCKHE, KOMMYHUKATUBHBIE U HH()OPMAIIMOHHBIC YMECHHS.

OC00EHHOCTH CTPYKTYpBI W JIOTHKHA TOCTPOCHHUSI Kypca XMMHUHU HAIIM CBOE OTPAKCHHE B y4eOHHKax
JIMHUHU, KOTOPbIE OTINYAIOTCA OT aHAJIOTHYHBIX COUYETAaHUEM HAYYHOUM CTPOTOCTU HU3JIOKEHUS U LIUPOKOU
HaIPaBJIECHHOCTHIO HA TPUMEHEHNE XUMUICCKUX

3HAaHWW B TIOBCEJHCBHOW KHM3HU M B JKH3HM o0OmecTBa. B ydeOHWKax peanu3yercs CHUCTEMHO-
NEeATEeIbHOCTHBIM Toaxo, Jiexamuii B ocHoBe PI'OC. DTOT moaxoj OpPUEHTUPOBAH HAa KOHKPETHBIE
pe3yabTaThl 00pa30BaHus, KaK CUCTEMOOOPA3y IO KOMITOHEHT

CTaHAapTa, TJe Pa3BUTHE JUYHOCTH YUaIleTroCcsi HA OCHOBE YCBOCHHUSI YHUBEPCAIbHBIX YUCOHBIX JICHCTBHM,
MMO3HAHUS ¥ OCBOSHHUS MHUPA COCTABJISIET II€JIb U OCHOBHOM pe3yJibTaT 00pa3oBaHMs.

N3ydenune xumuu B 10 u 11 kimaccax nmoctpoeHo no nuHeHoM cxeme. B 10 kimacce uznaraercst matepuan
OpraHU4ecKoi XumuH, a B 11 kmacce — HeopraHUYecKas XUMUsl, 0011ast XUMUsI, XUMHUYECKask TEXHOJIOTHS.

Cucremarnueckuii Kypc opraHmyeckod xumuu B 10 kiacce mpeaBapsieT paszell, HalpaBiCHHBbIA Ha
000011IeHrE ¥ TTIOBTOPEHHUE MOTYYEHHBIX B OCHOBHOM IITKOJIE 3HAHHWI. B HEM Taxke Tar0TCsl Te CBEICHUS U3
o0IIeil U HeOPraHMYECKONH XMMHHU, KOTOPhIE HEOOXOIUMBI IJISl M3yUEHHUS OPTaHMYeCKON XMMHU, HO HE
BOIIJIM B MPOrpamMMy OCHOBHOW MIKOJbl. Kypc opraHmyeckol XUMHUHM MOCTPOE€H TpaguluoHHO. OH
HAYMHAETCS C OCHOBHBIX IMOHSATUN OpPraHWYECKOM XUMHUHU, 3aT€M U3JIaraercsi CTPYKTypHas Teopus
OpPraHUYECKUX COEAMHEHUH, pacCCMaTPUBAETCS X JIEKTPOHHOE cTpoeHue. [1oToM u3ydaroTcst BaxkHeime
KJIACChl OPraHWYECKUX COCAMHEHHI: YTIEBOJAOPOJAbl, KHCIOPOJCOAEpKAIINEe COCIUHEHUS, a30T- H
cepocoaepxkaue coequHeHus. CHUCTEMaTHYeCcKOe H3JI0KEHHE CTPOCHHUS U CBOMCTB OPraHMYECKHUX
COCITMHECHHI MO3BOJISET MEPEHTH K OMOJOTUYECKH aKTUBHBIM BEIIECTBAM — YTIIEBOJIAM, KHUpaM, OelTKaM U
HYKJIEMHOBBIM KUCJIOTaM. 3aKaHUMBAETCSI KypC OPraHMYECKOW XMMHUU PaCcCKa30M



0 IOJIMMEpax U UX UCIOJIb30BAHUU B 6I)ITy U B TCXHHUKCEC.

TexH0JI0rMY M METOANKH oﬁyqemm:
1. TexHonorus pa3BUBaOMICro ACATCIbHOCTHOI'O 06yquH${.

HHTEepakTHBHBIC TEXHOJIOTHH.

TexHoIOTHS Pa3BUTHUSL KPUTHUECKOTO MBILIUICHUS.
Texnonorus nuddepeHIMPOBAHHOTO 00yUEHUS
WudopMalinoHHbIE TEXHOJIOTHH.

3nopoBbecOeperarnme TeXHOIOTHH.
TexXHOJIOTHHA JAUCTAaHIIMOHHOTO O0yYeHUs C IPUMEHEHUEM HHTEPHET-PECYPCOB

A A

B 11 xiacce B pamkax opraHu3aiiid KOHTPOJISI 32 peau3alrel mporpaMmbl UCTIONB3YIOTCS CIEAYIOIINE
BH/JIbI TUCBMEHHBIX pa0bo0T: KOHTPOJIbHAS paboTa (3), mpakTudeckue padboTsr (2).

B ycnoBusix BpeMeHHOW peanu3anuu 00pa3oBaTENIbHBIX MPOTpaMM OCHOBHOI'O OOILEro oOpa3oBaHUs C
MPUMEHEHHUEM SJIEKTPOHHOTO OOY4YeHHs] M AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH B pPEKUME
CaMOM3OJISIIMH JIeTel PYKOBOJICTBOBAThCS llojoxkeHnemM o0 opraHm3anuy o0pa3oBaTEIBHOTO IMpolecca ¢
UCIIOJIb30BAHUEM DJIEKTPOHHOTO O0YUYEHHS M TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

B niporiecce ocymiecTBIeHHS peain3aiuy IPUMEHSFOTCS Cieayone GopMbl 00yUeHHS:

® HEMOCPEICTBEHHOE B3aMMOJCHCTBHE ¢ OOYYaIOIIMMHUCA B pPEKAME BHUACOKOH(MEpPEHIMH —
cMelIaHHoe 00y4YeHHE C MCIob30BaHueM cepBuca Google meet, ¢ coxpaHeHHEM 00beMa yu4eOHOTOo
MaTepuaia, BBIHOCUMOTO Ha TEKyIIMH KOHTPOJb (B TOM 4YHCIE aBTOMAaTU3UPOBAHHBIN) U
MPOMEKYTOUHYIO aTTECTAIUIO, @ TaKKe CPOKOB M (POPMBI TEKYIErO KOHTPOIS, MPOMEXKYTOUHOU
aTTeCcTaIuu.

e OINOCPEAOBAaHHOE B3aUMOJCHCTBHE C oOyuaromumucs ¢ ucnonbzoBanuem 20 u JOT c
COXpaHEeHHWEM o0beMa 3aJaHUl IS CaMOCTOSITEIIBHOTO W3Y4YeHHs, CPOKH KOHCYJIbTAIllui, 00beM
y4eOHOT0 MaTepualia, BHIHOCHMOTO Ha TEKYIIHH KOHTPOJIb (B TOM YHCIIE aBTOMAaTU3UPOBAHHBIN) U
MPOMEXYTOUHYIO aTTECTAINIO, CPOKU U (POPMBI TEKYILIEro KOHTPOJISL, IPOMEKYTOUHON aTTEeCTALIHH.



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.

MeTranpeamerHbie:



BJIa/ICHUE YHHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMHM CIIOCOOAMU JESITEIbHOCTU- HAOJIOJIEHHE,
U3MEpEHHUe, HKCIEPUMEHT, yueOHOe HCClieloBaHHEe, NMPUMEHEHHE OCHOBHBIX METO/OB IO3HAHUS
( aHaNM3, MOJEIMPOBAHNE) AJIS U3YUEHUS PA3IMYHBIX CTOPOH OKpPY KaroIlel JeHCTBUTEIbHOCTH;
UCIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB JESTEIbHOCTH IO PEIIEHHIO MpoOJIeM M OCHOBHBIX
MHTEJUIEKTYAJIBHBIX OINlEepalui;

¢dbopMyIMpOBaHHE THUINOTE3, AaHaIM3 M CHHTE3, CpaBHEHHE, O0OOIEHHe, CUCTeMaTH3alus,
BBISIBIICHUE IPUYMHHO-CJIEACTBEHHBIX CBS3€H, IIOMCK aHAJIOTOB;

YMEHHUE I€HEPUPOBATh UIEU U ONPEIENATh CPEACTBA I UX peaanu3allly;

YMEHHE ONpeAesATh LEIU U 33Jayd JEeSTENIbHOCTH, BBIOMPATh CpEACTBA pealM3allud LEIu U
IIPUMEHSATH UX Ha IIPAKTUKE;

UCTIOJIb30BaHUE PA3IUYHBIX MCTOYHHUKOB JIJISl TIOJMYYCHUsT XUMHUUYECKOW MH(OpPMAIUH, TOHUMaHNE
3aBUCUMOCTH COZEp>KaHUs U (HOPMBI NpeJCTaBleHUs] MH(DOpPMaLUK OT Lesleld KOMMYHHUKAlUU U
azpecara.

PeryasiTuBHbIe

CaMOCTOSITEJIBHO ONPENENIATh LM, 3aJaBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPBIM MOYKHO
ONPEIEIUTh, YTO LIEJIb JOCTUTHYTA;

OLICHMBATh BO3MOJKHBIE€ IIOCJIEJICTBHUS JOCTHXKEHHUS TIIOCTAaBICHHOM LEIM B JEATEIbHOCTH,
COOCTBEHHOW JKU3HU W KM3HHM OKPYXKAIOIIUX JIFOJCH, OCHOBBIBASACH HAa COOOpPaKEHUSX JTHUKU U
MOpau;

CTaBUTH U (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4i B 00pa30BaTENLHON EATENFHOCTH U KHU3HEHHBIX
CUTYyaLUsIX;

OLIEHMBATh PECYpCHI, B TOM YHUCIIC BPEMS U JAPYTHe HeMaTepualbHbIE PeCypchl, HEOOXOAMMBbIE ISt
JOCTHKEHHUS MOCTABICHHOM 1IN,

BBIOMpATh MyTh JOCTHKECHUS LIENH, TUIAHUPOBATh PEIICHHE MOCTABJICHHBIX 337134, ONTHUMHU3UPYS
MaTepUAIbHBIE U HEMATEPUAJIBHBIE 3aTPaThI;

OpPTraHU30BBIBaTh YPPEKTUBHBIA MMOUCK PECYpCOB, HEOOXOAMMBIX Ui JOCTHKEHUS TOCTaBICHHON
eI,

COIOCTABIIATH ITOJIYYEHHBIN pPe3yJIbTaT AEATEIbHOCTH C IIOCTABICHHOM 3apaHee LEINbIO.

ITo3HaBaTeabHBIE

UCKaTh W HAaXOJUTh OOOOIIEHHBIE CIIOCOOBI peIIeHUs 3aJady, B TOM 4YHCIE, OCYIIECTBIISATh
pa3BepHyThI HMH(POPMAIIMOHHBIH MOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (yueOHblE H
MI03HAaBaTEJNIbHBIE) 33/1a4H;

KPUTUYECKH OLIEHMBATh M MHTEPIPETUPOBATh MHPOPMALMIO C pa3HBIX MO3MLMH, PaclO3HABATh U
(bUKCHPOBATh MPOTUBOPEUHS B MH(POPMAIIMOHHBIX HCTOUHUKAX;

UCIOJIb30BaTh PAa3IMUHbIE MOJICIbHO-CXEMAaTHUECKUE CPE/ICTBA /IS IIPEACTaBICHUS CYLIECTBEHHbBIX
CBsI3€i M OTHOILICHMIA, a TAKXKe MMPOTUBOPEUMH, BBISIBICHHBIX B MH(POPMAIIMOHHBIX UCTOUHUKAX;
HaXOJIUTh U MPUBOJIUTH KPUTHUECKUE apryMEHThl B OTHOLIEHHM JIEHCTBUN U CYXKAECHUH APYroro;
CIIOKOMHO M Pa3yMHO OTHOCHUTBHCA K KPUTHYCCKUM 3aMCHYaHHUAM B OTHOIICHHU CcOOCTBEHHOTO
CYXJIEHUs, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

BBIXOJUTH 3a paMKU yqe6H0r0 npeaMeTta "W OCYUCCTBIIATH ueneHanpaBneHHHﬁ IIOUCK
BO3MOXHOCTEH IS IUPOKOTO NMEPEHOCa CPEJCTB U CIIOCOO0B NecTBUS;

BBICTpanBaTb HWHAHWBUAYAJIBbHYIO 06pa3OBaTeJII>Hy10 TPACKTOPUIO, YYUThIBAA OI'PAHUYCHUA CO
CTOPOHBI IPYTHX YYaCTHUKOB U PECYpPCHbBIE OTPaHUYECHHUS;

MCHATH U YACPKHUBATH PAa3HbIC ITO3UIIUU B MMO3HABATCIILHOM ACATCIIBbHOCTH.

KoMMyHuKaTUBHbBIE

OCYIIECTBJISITH JIETTIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (KaK BHYTpU
o0pa3oBaTelbHON OpraHM3allii, TaK M 3a €€ MpeJeIaMH), TMoa0HupaTh MapTHEPOB IS JIETOBOM
KOMMYHHUKAIIUM HUCXOJII M3 COOOPaKEHUM pe3yJbTaTUBHOCTH B3aUMOJCUCTBHUS, a HE JIMYHBIX
CHMIIATHII;

MIPU OCYIIECTBJICHUU TPYIIOBON pabOThl OBITh KaK PYKOBOAMUTENIEM, TaK W WICHOM KOMAaH/bl B
Pa3HBIX poJsiX (TeHepaTop HIICeH, KPUTHK, HCTIOJTHUTEINb, BBICTYAIONINN, SKCIIEPT U T.11.);
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEANbHOTO, BHUPTYyaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;



*  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 n3yuenus yueOHOro npeamMera « XuMus» Ha ypOBHE CpeHero o01iero oopa3oBaHus:

BoinyckHUK HAy4uTCS:
MOHMMATh XUMHUYECKYI0 KapTUHY MUPA KaK COCTaBHYIO YacCTh 1I€JIOCTHON HAYyYHON KapTHHBI MUPA;
— pacKpbIBaTh POJb XUMUU M XUMHUYECKOTO MPOU3BOJICTBA KaK MPOU3BOIUTEIBHON CHIIBI COBPEMEHHOTO
o01ecTBa;
— (opmynupoBaTh 3HAUEHHUE XUMHHU U €€ TOCTHXKEHUH ISl TOBCETHEBHOM KU3HU YENIOBEKa;
— YCTaHAaBJIMBATh B3aUMOCBSA3b MEXYy XUMHUEN U JPYyTMMU €CTECTBEHHBIMU HayKaMH;
— (QopMyIUpOBaTh OCHOBHBIEC TMOJIOKEHHSI TEOPUU XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX COCAMHEHUN
A.M. BytnepoBa 1 WJUTFOCTPUPOBATH UX IPUMEPAMU U3 OPraHMUYECKON U HEOPraHMYECKON XUMHUU;
— apryMEHTHpPOBaTh YyHHBEpPCAJIbHBIA XapakTep XHUMHUYECKUX TIOHATUH, 3aKOHOB U TEOpHMl s
OpraHU4eCKON U HEOPTaHUYECKOW XUMHUH;
— ¢opmynuposats [lepuoauueckuii 3akoH Jl. . MenneneeBa 1 3aKOHOMEPHOCTH U3MEHEHUN B CTPOCHUU
Y CBOMCTBaX XMMHUYECKUX DJIEMEHTOB M 00pa30BaHHBIX MMHU BEIECTB Ha ocHOBe [lepronuieckoil cuctemsl
Kak rpagudeckoro otrodopaxenus [lepuonnyeckoro 3aKoHa;
— XapakTepu30BaTh S- M P-3JIEMEHTHI, a TAaKXKe JKeJIe30 N0 UX mojoxkeHuto B [lepumoauueckoii cucreme
. . Menneneena;
— Kjaccu(UIUpoBaTh BHIBl XWMHYECKOW CBS3M W THIIBI KPUCTAUIMYECKUX PEIIETOK, OOBSICHSATH
MEXaHHU3MBbI UX 00pa30BaHus U JOKa3bIBATh SAMHYIO IPUPOAY XUMUYECKUX CBsI3el (KOBaJIEHTHOW, HOHHOI,
METaJUTMYECKOU, BOJOPOIHOMN);
— OOBSCHATH TNPUYUHBI MHOTOOOpPa3Wsl BELIECTB, HCIONB3Yys SBJICHHUA HW30MEpPUH, TOMOJIOTHH,
AJIJIOTPOIINY;
— KJIaccu(UUIMPOBATh XUMUYECKHE PEaKIMU B HEOPraHUYECKON M OpPraHUYeCKOW XMUMHH M0 Pa3IndHbIM
OCHOBAHUSIM M YCTaHABJIMBATh CHEIU(PUKY TUIIOB PEAKIMil OT 00IIEero yepe3 0COOEHHOE K €TMHUYHOMY;
— XapaKTepHu30BaTh TUAPOIIN3 KaK crielu(PpUuHbIi OOMEHHBIN MPOLIECC U PACKPBIBATH €T0 POJIb B )KUBOU U
HEXUBOU IIPUPOJE;
— XapaKTepHu30BaTh AMEKTPOJIU3 KaK CHEHUPUYHBINA OKUCIUTENHFHO-BOCCTAHOBUTEIBHBINA MPOIIECC U €ro
IIPAKTHUYECKOE 3HAUECHHUE;
— XapakTepHu30BaTh KOPPO3UIO METAJUIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIECC U MpeAiarath
CIIOCOOKI 3aIlMTEI OT HEE;
— KJIaccu(uIupoBaTh HEOPraHUYECKHUE U OPTaHUYECKUE BEIIECTBA;
— XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA BaXXHEHIIMX KJIacCOB HEOPraHUYECKHX U
OpPraHUYECKUX COEAMHEHUH B TUIaHE OT OOIIETo Yepe3 0COOCHHOE K €IMHUYHOMY;
— WCIIOJIb30BaTh 3HAKOBYIO CHUCTEMY XHMHYECKOTO SI3bIKa JJISI OTOOpaKEHUsSl cOcTaBa (XMMHUYECKHE
(hOpPMYJIBI) U CBOMCTB (XMMUYECKHE YPABHEHUS ) BEIIECTB;
— UCIOJB30BaTh MpaBWiIa W HOPMBI MEXIYHAapOJHOW HOMEHKIATYphl A Ha3BaHUI BELIECTB 110
dbopMynaM u, HAOOOPOT, AJSI COCTABJICHUS MOJEKYJISIPHBIX U CTPYKTYPHBIX (POPMYI COCAMHEHUN MO HX
Ha3BaHUSIM;
— 3HaTh TPUBHUAJIbHbIC HAa3BaHUS BaKHEUIINX B OBITOBOM OTHOIIEHHHM HEOPTaHMYECKUX M OPTraHMYECKHX
BELIECTB;
— XapakTepHu3oBaTh CBOICTBa, MOJy4YeHHE U MPUMEHEHHE BAXKHEHMIIUX TMpeICcTaBUTENeH KJIaccoB
OpPraHWYECKUX COEJMHEHUH (AJIKAaHOB, AJKEHOB, AJIKHMHOB, aJIKaIMEHOB, apOMaTUYECKUX YIJIEBOJOPOJIOB,
CIHUPTOB, (HDEHOJIOB, ANbJETHIOB, MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT, CIOXHBIX 3(UPOB U
KHUPOB, YIJIEBOJOB, aMUHOB, aMUHOKHCIIOT);
— YyCTaHaBIMBAaTh 3aBUCUMOCTb JKOHOMHKH CTPaHbl OT JOOBIYM, TPaHCHOPTHUPOBKH U TepepabOTKu
YIJIEBOJIOPOIHOTO ChIPhs (HEDTH U IPUPOIHOTO Tasa);
— DSKCIEpUMEHTAIbHO TOJTBEPKIaTh COCTAaB M CBONCTBA BaXKHEHMINUX MpeACTaBUTENCH H3yUEHHBIX
KJIACCOB HEOPraHMUYECKHUX U OPTraHMUYECKUX BEIIECTB C COOJIOJCHUEM IMpaBWJI TEXHUKHU O€30MMaCHOCTH 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

OcHoOBHEBIE BHU/IbI ACATCJIBHOCTH YYAIIUXCH HA YPOKeE:
1. BbIOJHAIOT 3aaHue:

-B terpanu

- CaMOCTOSTEILHO

- B mapax

- B rpynmne

2. BLINOJHAIOT HHANBUAYAJbHbIE 3a[aHUS M0 KAPTOYKAM
3. 3anuchbIBaOT pelieHHe Ha JOCKe

4. Caymaior:

- Yuurens

-OTBETHI OJJHOKJIACCHUKOB

- 3aKJIIOUEHHE YUUTEIIS

5. OTBeuamoT:

- [To BBI3OBY yuuTens

- ITo xemanuio

- Ha Bonpocs! yuntens

6.00cy:xna10T:

- OTBETHI OJHOKIACCHUKOB

- [IpoGnemy

- PesynbpTathl aKCiepuMeHTa

- PesynbTatel pemenus 3agaun

- Pe3ynbTaThl BRIMOTHEHUS 3aJaHUS

7. KOMMEHTHPYIOT OTBEThI OJHOKJIACCHUKOB
8.KoppekTUpYIOT 0TBETHI OJHOKJIACCHHUKOB



9.BbIIBUTAIOT:

- IIpennomnoxenue

- 'unoresy

10.®@opMyIHpPYIOT:

- Lens ypoka (mmpakTudeckoit padoThI)
- Onpenenenue

- [Tonsitue

- [IpaBumno

- 3akoH

- BeiBOIBI

11.0060cHOBBIBAIOT BHIOOP:

- Cnoco0a pereHus

- Cniocoba onpeneneHus

- PeaktuBa

12. IIpuBoasiT NpUMepbI

13. HaxoasaT undopmMaumio B TekcTe
14. CpaBHuBaloT

15. XapakTepu3ylT CBOiiCTBa

16. Knaccuduuupyror

17. BoisiBJsIIOT 3aKOHOMEPHOCThH

18. 3anmosHsiIoT TA0AMILY

19. Beicka3bIBaKOT:

- [Ipeanonoxenue o ueM-1160

- CBoe MHEHHUE

20. OnpenesasiroT NPUYMHBI

21. OTmevaroT:

- CxoJzicTBO

- Paznmnune

- [Ipusnaku

22. O600mamT:

- Undopmanuio

- CBenenus

23. YcTaHaBIMBAIOT NPUYMHHO-CJIEICTBEHHbIE CBSI3H
24. AHAIM3UPYIOT:

- Undopmanuio

- Cxemy

- Pucynok

- TaGmuy

- JlanHblie

- PesynbpTaThl axciepruMeHTa

- Pe3ynpTaTsl 1a00paTOPHBIX OIBITOB

- JlomyieHHble OOKH

25. CocraBJisoT:

- Knaccugukannonusie cxembl

- O6o0u1aromue TadbauIbl

- [Inan BeimonHeHUs 3aaHus  (dKCIEPUMEHTA, UCCIIeIOBAHUS)
- OT4eT 0 NpOBEACHHOM
UCCJIEIOBAaHUH

26. BcnoMuHa0TH 03BY4YHBAlOT MpPaBuJa 0e30macHoi padoTbl B XHUMHU4YECKOM JadopaTopun
27. Ha0m101a10T 32 X0I0M JIEMOHCTPAIMOHHOT0 IKCIIEPUMEHTA
28. OcyuiecTBISAIOT:

- CaMOO1LIeHKY

- CaMonpoBepKy

- Camoananus

- Bzanmonposepky



29. UcnpaBiAIOT BbIAIBJIEHHbIE OIIUOKH

OpI‘aHI/I3aIII/IH l'[pOCKTHOﬁ H HCCJIeI[OBaTeJIbCKOﬁ ACATCJIABHOCTH YYalIUXCsl

[IpoekTHast MccienoBaTenbcKas ACATEIHHOCTh yUYaIIUXCsl TMPOIMKCaHa B CTaHIApTe OOpa3oBaHMUSL.
ITporpamMMbl BcexX MIKOJBHBIX NMPEIMETOB OPHEHTUPOBAHbI HA JAHHBIA BHJ JesITelNbHOCTU. [IpoekTHas
JESTeNbHOCTh YYaIllUXCs CTAHOBUTCS Bce OoJiee aKTyallbHOW B COBpEMEHHOH menaroruke. M sTo He
cllyyailHO, BeJlb UMEHHO B IIpOllecCce MPaBWIBHOW CaMOCTOSTEIbHON pabOThl Hall CO3AAHUEM IPOEKTa
Jydie Bcero GopMHUPYeETCs KyJIbTypa YMCTBEHHOTO TPy/Ja YYCHHUKOB. A TIOBCEMECTHAsI KOMITbIOTEPHU3ALIUs
MO3BOJISIET KAXKAOMY YUUTENI0 00jiee TBOPUECKH MOAXOAUTh K pa3paboTKe CBOMX YPOKOB, a TAKXKE ClIENaTh
o0pa3oBaTenbHBIN Mporecc 0oJiee HHTEPECHBIM, Pa3HOOOPAa3HBIM H COBPEMEHHBIM.

WHCTpYMEHTOM JOCTHXEHHUS IUIAHUPYEMbIX JMYHOCTHBIX, METANPEeIMETHBIX U NPEAMETHBIX pe3yJbTaToB
SBIISIIOTCSI  YHUBEpCAJIbHbIE y4deOHbIe AEUCTBHUS. D(PPEKTHBHBIM METOIOM CHCTEMHO-AEATEIEHOCTHOTO
MOJX0/1a SIBJISIETCS] POEKTHAS 1€ATEIbHOCTb.

[TpoexTHAs NESTETBHOCTH SBISETCS YacThIO CaMOCTOSTENILHOW paboThl ydammxcs. KadecTBeHHO
BBITOJIHEHHBII MPOEKT — 3TO MO3TAlHOE IUIAHMPOBAHHWE CBOMX JEHCTBUM, OTCIEKUBAHHE PE3yJIbTaTOB
cBoeil pabotel. [IpoekT — BpeMeHHas IeJIeHAINpaBleHHAs NEATEIHHOCTh Ha TONyYE€HHE YHUKAIBHOTO
pesyibTara .

Ilenb MNpPOEKTHO-MCCIENOBATENbCKOW JEATEIBHOCTH Yydalluxcsi B paMkax HOBbIX @DI'OC:
(dbopMHpOBaHUE YHUBEPCAIbHBIX YUYeOHBIX JAeWcTBUM. Mcnonb3oBaHHE MPOEKTHO-MCCIEI0BATENbCKOM
NESTeNbHOCTH Ha YpPOKaX M BO BHEYPOUYHOH JESATEIBHOCTH SBISIETCS CPEICTBOM (POPMHUPOBAHUS
YHHMBEpCAJIbHBIX YUE€OHBIX AEUCTBUI, KOTOPbIE B CBOIO OUYEpE/Ib:

e 00ecreynBaroT y4aeMycsi BO3MOKHOCTb CAMOCTOSITEIILHO OCYIIECTBISATH EATEIbHOCTD YUEHUS,
® CTaBHUTH yueOHBIC IEJIN, HCKATh M UCIOIH30BATh HEOOXOIUMBIE CPEICTBA M CITOCOOBI X TOCTHKEHUS,
® yMEeTb KOHTPOJIMPOBATh U OLICHUBATh YUEOHYIO JAEATENBHOCTb U €€ PE3YJIbTaThl;
® CO3/AIOT YCJIOBHS DPAa3BUTHS JIMYHOCTH M €€ caMOpealM3allid Ha OCHOBE «YMEHHUS YUUTBCS» H
COTPYAHUYATH C B3POCIBIMUA ¥ CBEPCTHUKAMH.
YMeHue yuuThCs
e o0ecrieyMBaeT JHUYHOCTH TOTOBHOCTh K HEMPEPHIBHOMY OOpa30BAHUIO, BBICOKYIO COIHAIBHYIO H
poeCCHOHATTbHYI0 MOOUIIBHOCTD;
e oO0ecrneynBarOT yCIELUIHOE YCBOCHUE 3HAHUMN, YMEHHUI U HaBBIKOB;
dbopMupoBaHUE KAPTHHBI MUPA, KOMIIETEHTHOCTEH B JTIOOOW MPEeIMETHON 00JIaCTH MO3HAHUSI.
K Ba)XHBIM MOJIOKUTETBHBIM (PAKTOPaM MPOEKTHOM €ATEITbHOCTH OTHOCSTCA:
MOBBIIIEHHE MOTHUBAIIMY YYaIUXCsl IPH PELLICHUH 3a7ay;
pa3BUTHE TBOPUECKUX CIIOCOOHOCTEI;
CMEIIEHHE aKIEHTa OT HHCTPYMEHTAJIBHOTO ITOAX0/Ia B PEIICHUH 33/]a4 K TEXHOJIOTHYECKOMY;
(GbopMHpOBaHUE UyBCTBA OTBETCTBEHHOCTH;
CO3J1aHME YCIOBUH JJIsi OTHOUIEHUH COTPYIHUYECTBA MEXAY YUUTEIIEM U yUaIlIUMCH .

OcHOBHOW TpUHIMIT PabOTHl B YCIOBUAX NMPOEKTHOW AEATENBHOCTH — OIEpeXKarollee CaMOCTOSTEIbHOe
O3HAKOMJICHHE IIKOJBFHUKOB C Y4YeOHBIM MaTepHajioM M KOJUIEKTUBHOE OOCYXJIEHHE Ha YpOKax
MOJIyYEHHBIX pe3yJIbTaToB, KOTOpble 0hOpMIISIIOTCS B BUJE OIpeesieHHi u TeopeM. B 3ToM ciyuae ypok
MIOJTHOCTBIO yTPAuyMBAET CBOW TPAJUIIMOHHBIE OCHOBAHUS U CTAHOBUTCS HOBOM (hOPMOH OOIICHHUS yUnTeIs
Y YYalIUXCs B IJIaHE IPOM3BOJICTBA HOBOTO /ISl YYEHUKOB 3HAHMUS.

Twurbl 3a1aHKi, TIpeJIaraeMbIX YYCHUKAM B XOJI€ TIPOCKTA!

® [IPaKTUYECKHUE 3a7aHMs (MU3MEPEHUs, YUEPUEHUS C IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB, pa3pe3aHus,
CcruGanHmsi, puCOBaHUS U JIP.)

® [PAaKTUYECKHE 3a7auyl — 331a4M MMPUKJIATHOTO XapaKTepa;

e [poOJeMHbIE BONPOCH, OPUEHTUPOBAaHHBIE HAa (OPMUPOBAHME YMEHHUH BBIIBUraTh THIIOTE3bI,
00BACHITH (haKThl, 000CHOBBIBAThH BHIBOJIB;

® TEOPETUYECKHE 3aJ[aHUs Ha MOMCK U KOHCIIEKTUPOBAHHE WHPOPMAIINH, €€ aHaJu3, 0000IICHNE U T.I1.;

L] 3ala4u - COBOKYITHOCTb SaI[aHI/Iﬁ Ha UCIIOJIB30BAHUC OGH_II/IX AJI1 HUX TCOPETUICCKUX CBGHGHHﬁ.



OCHOBHBIE 3TaIbI OpraHu3anuu HpO@KTHOfI JACATCIIbBHOCTHU YyHaAIlIUXCA .

1. TloaroroBka K BHITIOJIHEHUIO MpoeKkTa ((pOopMHpOBaHUE TPYII, BbIIaya 3a1aHuid. BeiOOp TeMbl u
LeJiel POeKTa; OIpeJiesIeHNe KOJMYECTBA YYaCTHUKOB IIPOEKTa). Ydaluecs 00CyXIalT TeMy C
yUUTENEM, MOTYYaroT MPH HEOOXOAUMOCTH JIOTIOTHUTENFHYIO0 HH(POPMAIINIO, YCTAaHABITUBAIOT LIEJIH:
yUUTeNIb 3HAKOMUT YyYallluXcsi C CYTbIO HPOEKTHOM JesATeTbHOCTH, MOTHUBUPYET Yy4alluxcs,
IIOMOTAaET B IIOCTAHOBKE LIEIICH.

2. TlnanmpoBaHue palboThI (pacnpenenenue o0sA3aHHOCTEH, onpeaeeHne BpeMEHN HHANBUIYaIbHOM
paboter). OmpeneneHne MCTOYHUKOB WH(GOPMAIMHU; TUIAHUPOBAHHUE CIOCOOOB cOOpa W aHAIM3a
MHpOpPMaLNY; TIIAHUPOBAHNE UTOTOBOrO MPOAyKTa ((hOpMBbl MPEACTaBICHUS Pe3ysIbTaTa): BBIITYCK
ra3eTbl, yCTHBIN OTYET C IEMOHCTpALMEel MaTepUaoB U JIPYTuX; YCTAHOBIEHUE KPUTEPUEB OLIEHKU
pe3yJbTaTOB; paclpeielieHue 00A3aHHOCTEH Cpelr YICHOB KOMaHJbl: ydalluecsl BbIpaOaThIBarOT
IUTaH JEMCTBUI; y4uTeNb MpeagaraeT HJIEeH, BbICKA3bIBAET MPEIOJIOKEHUS, ONPENENsIeT CPOKU
paboTHI.

3. HccaenoBanume: ydyamecs OCYIIECTBISIOT TOWCK, OTOOp W aHaIM3 HYXHOH HH(pOpMaIHu;
HKCIEPUMEHTUPYIOT, HaXOAAT IyTH DPEUICHHs BO3HMKAIOUIMX MPOOJIEeM, OTKPHIBAIOT HOBBIE JUIS
ceOst 3HAHHSA, YUYUTETh KOPPEKTUPYET X0 BHITIOITHEHUS paOOTHI.

4. OO0o0wmeHne pe3yslbTaTOB: ydamuecs 00O0OLIAIOT MOJyuYeHHYI0 HHpopManuoo, (GopMyIupyroT

BBIBOJIB 1 O(OPMIISIOT MaTepHal Ui TPYNIOBON Pe3eHTAIINH.

IIpe3enTanust (OTYET KaXKJOU IPYIIIBI WM YUYEHUKA OCYIIECTBIISAETCS 110 OKOHUAHUH [TPOEKTA).

6. Onenka pe3yJbTaToOB IPOEKTHON JAEATEIbHOCTH U TMOJBEJICHHE MTOTOB: KaXKIbli YYEHHK
OLIEHMBAET XOJ| M Ppe3yJIbTaT COOCTBEHHOM JESTENbHOCTH B TIpymIe, Kaxkpaas pabouas rpymmna
OLICHUBAET JESATENbHOCTh CBOMX YYAaCTHHMKOB; YYHUTENIb OLICHMBAET JEATENbHOCTh KaXJA0ro
YY€HHKa, MTOJIBOAUT UTOTH MPOBEICHHOMN yJalMMHUCs pabOThl, OTMEUYAET YCIEXH KaXKA0Tr0.

W

BbINyCKHUK HAYYMTCS:

IUTAHUPOBATh U BHIMIOJIHATH Y4eOHOE HCCiieIoBaHue U YUeOHBIN MPOEKT, UCIOb3Ysl MOJIETIH, METOIbI U
MIPUEMBI, aJIeKBaTHBIC HCCIIEyEeMO mpobieme;

BBIOMPATh M UCIIOJIb30BATh METOIBI, PEJICBAHTHBIC PacCMaTPUBAEMON TIpodIIeMe;

pacrno3HaBaTh U CTaBUTh BOIPOCHI, OTBETHI HA KOTOPbIE MOTYT OBITH IMOJYYEHBI MyTeM HAy4YHOTO
HUCCJICAOBaHUs, OT6I/IpaTB aZICKBAaTHBIE METOJblI HCCIJICIOBAaHNS, (1)OpMyJ'II/IpOBaTI) BBITCKAKOIIIUEC U3
MCCJIEI0BAHMSI BBIBOJIBI;

UCIIONB30BaTh TaKHe€ MaTeMAaTUYeCKWe METOAbl U TPUEMBl, Kak aOCTpakius H uaeaIu3aius,
JI0Ka3aTeNIbCTBO, JI0KA3aTeNIbCTBO OT MPOTUBHOTO, JOKA3aTENbCTBO MO AHAJIOTHUH, OMPOBEP)KEHUE,
KOHTPIIPUMED, HUHIYKTUBHEIE U IEAYKTUBHBIE PACCYKICHUA, [IOCTPOCHUE U UCIIOJIHEHHUE aJITOPUTMA;
HCIIOJIB30BAaTh TaKWC CCTCCTBCHHOHAYYHBIC MCTOALBI W HPHUEMBI, KakK HaGHIOI[eHI/Ie, IIOCTAaHOBKA
MPOOJIEMBI, BBIIBIDKEHUE «XOPOIICH THUIIOTE3bl», IKCIEPUMEHT, MOJACIUPOBAHUE, TEOPETHYECKOE
000CHOBaHUE, YCTAHOBIICHUE TPAHUI] TPUMEHHUMOCTH MOJIEIIH/TCOPUH;

HCIIOJIB30BaTh HCKOTOPLIE METOJAbI IMOJYUCHHA 3HaHI/II71, XapaKTCPHbIC JId COLUAJIBHBIX U
UCTOPUYECKHX HAyK: IMOCTAHOBKA IPOOJIEMBI, OMPOCHI, ONMHUCAHHE, OOBSCHEHHE, HWCIOJIh30BAaHUC
CTaTHCTUYECKUX JTAHHBIX, HHTEpIpeTaIus (HaKkToB;

SCHO, JIOTMYHO W TOYHO H3JlaraTb CBOK TOYKY 3pEHMs, HCIOJIb30BaTh SA3BIKOBBIE CPENCTBA,
aJIeKBaTHBIC 00CYXIaeMoil mpobieme;

OTJINYaTh q)aKTBI oT CY)KHCHHfI, MHEHUH U OICHOK, KPUTHUYCCKU OTHOCHUTLCA K CYKACHUAM, MHCHHUAM,
OIICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

BUACTb U KOMMCHTHUPOBATH CBA3b HAYYHOI'O 3HAHUSA U HEHHOCTHLIX YCTAHOBOK, MOPAJIbHBIX Cy)i([[GHI/Iﬁ
MIPH TIOJTyYEeHUH, PACTIPOCTPAHEHUU U IPUMEHEHUH HAYYHOTO 3HAHUSI.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:

CAMOCMOAMENbHO 3aayMbl661mb, niasupoeambs U 6blnOJIHAMb ylle6H0€ ucczzedoeaﬂue, yll€6HbllZ u
COI/ﬁ/laﬂbelI:i npoekm,

ucnoav3zoeamov ()oeadky, ozaperue, URmyuyuro,

ucnojabzoeamsb HeKomopbole Memoobl nojiy4erus 3H61Hl/ll/7, xapakmepHvle ons COUUATIbHBIX U
ucmopudecKux HayK. adikemuposaHue, Modeﬂupoeaﬂue, NOUCK ucmopudecKkux 06pa3u06;



UCnob3o6amb HeEeKomopbvle npuembvl xy()oofcecmeenﬂozo NO3HAHUA mMupa. yeaocntHoe 0m06pa9fceHue
mupa, 06pa3yocmb, xydoofcecmeeHHblﬁ 8blMbICEN, OpcaHUu4ecKkoe eoOuUHCmeEo 06%;620, 0C0beHH020
(munulmoeo) u eOuHulmoeo, OPUCUHATIBHOCNTb,

yenenanpaejlieHHo U OCO3HAHHO pa3eueamsb C60U KOMMYHUKAMUBHbLE cnoco6Hocmu, ocedauedms Hoeble
A3blKO6bIE cpedcmea;

0OCO3HAaedmsv C60H0 0OmMeemcmeeHHOCms 3d ()ocmoeepnocmb NOJIYy4€HHbIX S’HCIHMIZ, 3a Kaiyecmeo
6blNOJIHEHHO20 npoeKkma.



COAEP)KXAHUE YYEBHOI'O ITPEAMETA
Crtpoenue BemecTB (9 yacos)

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.

Xumnueckue peakuuu (12 yacon)

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.

BemecTBa u ux cBoiictBa (9 yacoB)

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.

Xumus 4 cOBpeMeHHoe 001mecTBo (4 yaca)

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 4 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 05.09 §1
WHCTPYKTaX 10 TEXHUKE OE30MaCHOCTH.
JImarnocTuuyeckasi KOHTPOJIbHasi padora.
2. [lepronnueckas cucteMa XuMH4eCKUxX 3aeMeHToB /1. U. 12.09 §2
MeHnzieneeBa B CBETE YUCHHSI O CTPOCHHH aTOMa.
3. Cpasaenue [leproauieckoro 3akoHa U TEOPUHU 19.09 §3
XUMHUYECKOTO CTPOCHHSI
4. WNonnast xumuueckasi CBsI3b U MOHHbIE KPUCTANTNYECKHE 26.09 §4
pPEETKU
5. KoBanenTHas xumudeckas cBsI3b. ATOMHBIE U 03.10 §5
MOJICKYJISIPHBIE KPUCTAINIMYECKUE PEHIETKU
6. Mertannuyeckas XuMHU4IecKas CBSI3b 10.10 §6
7. Bonopoanas xumuueckas CBsI3b 17.10 §7
8. [Tomumepsnl 24.10 §8
9. JucniepcHble CUCTEMBI 07.11 §9
Tema 2. Xumnueckue peakuun (12 4)
10. Knaccudukanys XuMAYECKUX PEaKInid 14.11 §10
11. Bune! kinaccupukanuy XUMHYECKUX peakiui 21.11 §10
12. CKOpOCTh XUMHUUYECKUX PEaKINil 28.11 §11
13. OO6paTUMOCTh XUMHUYECKHUX PEAKIIMA. XUMHIECKOE 05.12 §12
PaBHOBECHE U CITIOCOOBI €TI0 CMEIICHUS
14. IM'uaponus 12.12 §13
15. I'maponus coseit 19.12 §13
16. OKHUCIUTENHbHO-BOCCTAHOBUTEbHBIEC PEAKIIUN 26.12 §14
17. DIIEKTPOJIU3 PACILIIABOB U pACTBOPOB. 09.01 §15
18. DIIEeKTPOJIN3 PACIIaBOB B pacTBOPOB. [IpakTrueckoe 16.01 §15
IPUMEHEHUE IEKTPOIN3a
19. IIpakTnueckasi padora Ne 1. Pemenue 23.01 IToBTOpEHNME
SKCHEPUMEHTAIIBHBIX 33/a4 10 TeMe «XUMHUYecKas
peakuus». [lepBUUHBIN MHCTPYKTAX 110 TEXHUKE
0e30MacHOCTH
20. [ToBTOpEeHME M 0O0OIICHNE N3YICHHOTO 30.01 §§1-15
21. Kontpoabnas padora Ne 1 «CtpoeHue BemiecTsa. 06.02 bes 3ananus
XuMuYecKasi peakius»
Tema 3. BemecTBa u ux cpoiictpa (9 4)
22. MerTanbl 13.02 §16
23. Hewmeramnsl. biiaropoanbie rassi 20.02 §17
24. Kucnotel Heoprannueckue u OpraHuuecKkue 27.02 §18
25. OCHOBaHUS HEOPTraHUYECKUE U OPTaHUYECKHUE 05.03 §19
26. AmdoTepHbIe COETUHEHUST HEOPraHUYECKHE U 12.03 §20
OpPTraHUYECKUE
27. Comu 19.03 §21
28. IIpakTnueckas padora Ne 2. Pemenue 02.04 Odopmuts

SKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC ((BGIIIGCTBa 1 UX

MIPAKTHYECKY




cBOMCTBa» [IOBTOPHBIN MHCTPYKTAXK 110 TEXHUKE 10 paboTy
0€301acCHOCTH

29. [ToBTOpenue u 0600mEeHne Tembl «BemecTBa u nx 09.04 §§16-21
CBOWCTBa»

30. Kontposannas padora Ne 2 «BemectBa u ux cBOHCTBa» 16.04 bes 3aganus

Tema 4. Xumusi u coBpeMeHHoe 001ecTBo (4 1)

31. Xumudaeckas TexHosorus. [Ipodeccuss XUMUK-TEXHOJIOT 23.04 §22

32. XuMuYeckasi TpaMOTHOCTh KaK KOMIIOHEHT OOIIei 07.05 §23
KYJIbTYphI YEJIOBEKA

33. [ToBTOpeHue u 06001IeHNE 14.05 bes 3apanus

34. [ToBTOpEeHME M 0OOOIICHUE 21.05 be3 3amanus

Bcero: 34 yaca

CUCTEMA OIEHKH JOCTUXEHHUU INIAHUPYEMBIX PE3YJIbTATOB

YcTHBI OTBET:

OtmeTka «5»:

* JIaH TIOJIHBIA M MPABUJIbHBIA OTBET HA OCHOBAHUH M3YYEHHBIX TEOPHUIA,

* MaTepuaj U3JIOKEH B ONPEICTICHHON JIOTMYECKON MOCIEI0BATEIbHOCTH, JINTEPATYPHBIM S3bIKOM,

* OTBET CaMOCTOSATCIbHBIMN.

OtmeTka «4»:

* JIaH TIOJIHBIN U MPABUJIbHBIN OTBET HA OCHOBAHWHU U3YUYEHHBIX TEOPUH,

* MaTepual U3JI0KEH B ONPEACIICHHON MOCIEA0BATEILHOCTH,

* JIOMyIICHBI 2-3 HECYIIECTBCHHbIC OIIMOKH, UCTIPABIICHHBIC TI0 TPEOOBAHUIO YUUTEIS, WIIU JaH HEMOJIHBIN 1
HEYETKHIl OTBET.

OtMeTKa «3»:

‘laH TIOJHBIA OTBET, HO MPH 3TOM JIOMYyIIEHA CYIIECTBEHHAs OINMMOKA WM OTBET HEIOJIHBIM, MOCTPOSH
HECBSI3HO.

OTMeTKa «2»:

* OTBET OOHAPYKUBAET HEMOHUMAHNE OCHOBHOTO COZICPKaHMsI y9eOHOT0o MaTepHIia,

* JIOMYIICHBI CYIIECTBEHHBIC OMIMOKH, KOTOPBIC Y4Y-CSI HE MOXET WCHPAaBUTh NPU HABOJIIMX BOIPOCAX
YUUTEISL.

OrneHka yMEHUH pelaTh 33/1a4u:

OTMeTKa «5»:

* B JIOTHYECKOM PACCYXJICHUHU U PEIICHUU HET OINOOK,

* 3a]1a4a peleHa PaluoOHATBHBIM CIIOCOOOM.

OtMeTKa «4»:

* B JIOTHYECKOM PACCY>KICHUM U PEIICHUU HET CYIIECTBEHHBIX OMIMOOK, MPU ATOM 3ajladya pelleHa, HO He
paIMOHAIBHBIM CITIOCOOOM,

- IOIYIIICHO HEe 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.

OtMeTKa «3»:

* B JIOTUIECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIUOOK,

* IOITyCKAaETCsI CYIIeCTBEHHAs! OIMOKAa B MATEMAaTHYCCKUX pacueTax.

OTMeTKa «2»:

* AIMEIOTCS CYIIIECTBEHHBIC OIIMOKU B JIOTHYECKOM PACCY)KJICHUH U PEILICHUH.

OueHka IKCNePUMEHTAIbHBIX YMEHH
(B mpouecce BHINMOJIHEHHUS MPAKTHYECKUX PAa0OT 10 HHCTPYKIMH)

OIeHKy CTaBsT TEM y4YalluMCsl, 32 KOTOPBIMHU OBLIIO OPraHM30BaHO HAOIIOICHHE.
OTMeTKa «5»:
: pa60Ta BBIITOJIHCHA ITOJIHOCTBIO. CI[CJIaHBI HpaBI/IJIbHBIG Ha6JIIOI[eHI/ISI U BBIBO/JIBI,



*9KCIIEPUMEHT OCYIIECTBIICH TI0 TUIaHy, C yYeTOM TEXHHKH Oe30IacCHOCTH W MPABHI pabOThI C BEIIECTBAMH H
npubdopamu,

‘TIPOSIBJICHBI OPTaHU3alMOHHO-TPYIOBBIE YMEHUs (MOIEP)KUBACTCSI YUCTOTa paboyero Mecra , MOPSIOK Ha
CTOJIe, 5KOHOMHO HCIIONIb3YIOTCS PEAKTHBHI).

OrMmeTtka «4»:

‘paboTa BBINOJIHEHA, CIeNaHbl MPaBIIbHbIC HAOIOCHUS M BBIBOJIBI: SKCTIEPUMEHT BBIMOJIHEH HEMOJIHO WU
HaOJII0/1al0TCs] HECYIIIECTBEHHbIE OIIMOKH B pabOTe ¢ BELIECTBAMU U IIPUOOpaMH.

OrMmertka «3»:

"OTBET HETIOJHBIM, paboTa BBHINMOJHEHA MPABWIBHO HE MEHEE YeM HAIOJIOBHHY JIOMYIIEHAa CYIIECTBEHHAS
omuOKa (B X0JIe IKCIIEPUMEHTa, B 00bsICHEHNH, B oopMiIeHHH paboThl, 1o Th npu paboTe ¢ BelecTBaMu
npudopaMu), KOTOPYIO YUAIIUICs HCIPABIISIET IO TPEOOBAHUIO YUUTEIIS.

OrMmeTtka «2»:

- IOTYIIEHBI JBEe WJIM OoJiee CyIIECTBEHHbIE OMIMOKH B XOJ€ HKCIIEPUMEHTA, B OOBSCHEHHH, B O(OPMIICHUH
pabotsl, 1o Th mpu paboTte ¢ BemecTBaMu U NPUOOPaMH ), KOTOPBIE YUAIHIACS HE MOXKET UCTIPABUTH.

OueHka 32 NHCbMEHHYI0 KOHTPOJILHYIO padoTy

[Ipy olleHMBaHMU OTBETAa Yy4Yalllerocs HEOOXOIUMO YHUTHIBaTh KAueCTBO BBIMOJHEHUS pabOTHI IO
3agaHusaM. KoHTposibHas paboTa OlleHUBAETCs B LIETIOM.

OtMeTKa «5»:

* JTaH TIOJTHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPHii, BO3MO)KHA HECYIIIECTBEHHAs OLITHOKA.

OTmeTKa «d»:

* IOITyCTUMa HEKOTOpasi HEMOJIHOTa OTBETa, MOXKET ObITh He OoJiee IByX HECYIIECTBEHHBIX OIIMOOK.
OtrmeTka «3»:

* paboTa BBIMOJIHEHA HETOJNHO (HO HE MEHee YeM HamoJIOBHHY), UMeeTcsl He Oosee OAHOM CyIIecTBEHHOM
OLIMOKHU U MPU 3TOM 2-3 HECYIIECTBEHHBIE.

OTmeTKa «2»:

- paboTa BBITIOJTHEHA MEHBIIIE YEM HAIOJIOBUHY,

* IMEETCSI HECKOJIBKO CYIIIECTBEHHBIX OIIHOOK.

[Ipu olieHKe BBIMOJIHEHUS] MMCEMEHHONW KOHTPOJIBHON paboThl HEOOXOUMO YUUTHIBATh TPEOOBAHUS €IMHOTO
opdorpadguueckoro pexunma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO paboTy KOPPEKTHPYET MPEeAIIECTBYIOIIME PU BBICTABICHUHA OTMETKH
3a YETBEPTb, OITYTO/IUE, TO/.

Oo0mue a1 Jues:

OueHKa NPOEKTHOM J1esITeJIbHOCTH YYAIIUXCs

Kpurepmuii 1 IpoaykT (MaTtepuaan3oBanubiii pesyabrat I11Y) bajbl
3 . 1.1 HoBuzna. OpuruHaabHOCTh. Y HUKAJIbHOCTD 1-2
2 E 1.2 OnTuManbHOCTh (HAWJIy4Iliee COYETaHNE NApPaMETPOB MPOIYKTA) 1
& 1.3 DCTETUYHOCTh 1-2

MaxkcumaJjibHOE KOJIHYeCTBO 0AJL10B 5

Kpurepwuii 2 IIpouecc (padoTa Mo BHINOJHEHUIO IPOEKTA)

2 2.1 AKTyaJnbHOCTh 1-2
L 2.2 | [IpobaeMHOCTb 1-2
§ 2.3 CooTBeTcTBHE TPEOOBAHUSIM 00bEMa 1
g 2.4 | ComepxaTenbHOCTh 1-3

= 2.5 3aBepIICHHOCTh 1




2.6 | Hajimume TBOpUECKOI0 KOMIIOHEHTA B POLIECCE MPOESKTUPOBAHUS 1-2
2.7 | KOMMYHHUKAaTUBHOCTb (B TPYIIIOBOM MIPOEKTE) 1-2
2.8 CaMocCTOsATENBHOCTh 1-3
MaxkcumaJjibHOE KOJIHYeCTBO 0aJLI10B 16
Kpurepuii 3 KauecTB0O 0hopmiieHHnsi MaTepuaia
3 3.2 | Marepuan odopmiieH ¢ rpyObIMU HAPYIICHUSIMHU TpeOOBaHHUN 0
£ 2 3.3 JlonynieHbl He3HAYUTEIIbHBIC HAPYIICHUs TPEOOBaHUI 1-2
= e 3.4 | Marepuan oopmMIIeH B COOTBETCTBHH C TPEOOBAHUSIMU 3-4
MaxkcumaJjibHOE KOJIHYeCTBO 0aJ1I10B 4
Kpurepuii 4 3amura npoexkra
4.1 KagecTBo nokinana (CHCTEMHOCTh, KOMIIO3UIIMOHHAS 11€JTOCTHOCTb, 1-3
MIOJIHOTA TMPeICTaBICHUsI MPOOIEMbI, KPATKOCTh, YETKOCTh,
2 SICHOCTh (JOPMYITUPOBOK)
o 4.2 OTBETHI HA BOIPOCHI 1-3
§ 4.3 | JInuHOCTHBIC MPOSIBJICHUS JOKJIAUMKA 1-2
g 4.4 | KynbTypa peun JOKJIaJuuKa 1-2
=
MaxkcumaJjibHOE KOJIHYeCTBO 0aJI10B 10
MakcumaJjibHOe KOJIUYeCTBO 0AJIJI0B 10 BCeM KPUTEPHUSIM 35

IlepeBonx 0a/1/10B B OLIEHKY

85% OoT MakcuMallbHOU CyMMBI 0auioB, 35-30 OamnoB — «5»
70-85 %, 29-25 GamioB — «4»

50-70 %, 23-17 6amoB — «3»

0-49 % - «2»

KpuTepnu M MOKAa3aTeJIi OlleHHBAHUS MCCIeT0BATEIbLCKOM HesTeJIbHOCTH oﬁyqalomeroca

Kpurepuii 1 YpoBeHb aKTYAJbHOCTH TEMBbI HCCJIE10BAHUSA BaJjuibl
= 1.1 AKTYaJIbHOCTh TEMbI HCCJIEIOBAHUSI HE IOKA3aHa 0
% 1.2 [IpuBeneHbl HEAOCTATOYHO YOEAMTENbHBIE J0Ka3aTelIbCTBA 1-2
2 aKTYaJIbHOCTH T€MbI UCCIICOBAHMS
g 1.3 [IpuBeneHbl  gocTaTOuyHO  yOETUTENbHBIE  JOKa3aTelbCTBA 34
= aAKTYaJIbHOCTH T€MbI UCCIICIOBAHMS

Kpurepwuii 2 KauecTBO cogep:xanusi MccjieI0BAHUSA

2.1 CoOTBETCTBHE COACPIKAHUS UCCIEIOBAHUS €r0 TEME
z 2.1.1 | CopepxaHue HCCIEIOBAaHUS HE COOTBETCTBYET 3asiBICHHOMN 0
o TeMe
§ 2.1.2 | CopepxaHue uccie10BaHUS HE B IIOJIHOM MEpE COOTBETCTBYET 1-2
g 3as1BJIEHHON TeMe
= 2.1.3 | Coneprxanue Uccae0BaHMS B IOJIHON MEPE COOTBETCTBYET 3-4

3asiBJICHHOM TeMe
2.2 | JIorM4HOCTh U3JIOKEHHs MaTepHasia

= 2.2.1 | Marepuan u3n0K€eH HE JJOTUYHO, HE CTPYKTYpPHUPOBaH, 0

= Xa0THYCH

[+

Q 2.2.2 | HegoctaTouHO cOOMIOAAETCS JIOTHYHOCTE U3JI0KEHUS 1-2

E Marepuaa

a 2.2.3 | Marepuai U3J105K€H B CTPOTOM JIOTHYECKOU 3-4
MOCJIEA0BATEIbHOCTH

2.3 | KonnuecTBO U pa3HooOpa3ne HCTOYHUKOB HHGOpMAITUU
2.3.1 | OTcyTcTBHE CIIMCKA HCTOYHUKOB MHGOPMAITIHI

2.3.2 | Ucnonp30BaHbl OTHOTUITHBIE ICTOYHUKH HH(OpMAINH
2.3.3 | Mcnonp30BaHO HE3HAYUTENBHOE KOJIMYECTBO UCTOYHHKOB

TTokazar
elb

N =D




uHpOpMaUU

2.3.4 | Ucnonb30BaHO 3HAYUTEIBHOE KOJMYECTBO Pa3HOOOPA3HBIX 3-4
HMCTOYHHUKOB WH(MOPMAITIT

Kpurepuii 3 KauecTBo 0hopMiIeHHS HCCIIEI0BATEIbCKOI0 MaTepHaJia

2 3.1 CooTtBeTrcTBHE 0OPMIICHHS IPUHATHIM TPEOOBAHUIM

§ 3.1.1 | Marepuas odopMIIeH ¢ TpyOBIMHU HAPYIICHUSIMHU TPEOOBAHUN 0
g 3.1.2 | JlonymieHbl HE3HAYUTENbHBIC HAPYIICHHS TpeOOBAaHUH 1-2
= 3.1.3 | Marepuast 0pOpMIJICH TOYHO B COOTBETCTBHHU C TPSOOBAHUSIMH 3-4
MakcuMaabHOE KOJTMYECTBO OaJIOB 20

IlepeBon 6a/1710B B OLIEHKY

85% oT MakcuMallbHOW CyMMBI 0ayutoB, 20-17 6amnoB — «5»
70-85 %, 16-14 0amioB — «4»
50-70 %, 13-10 GamioB — «3»

0-49 % - «2»




