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ITosicHuTebLHAS 3alIHCKA

Pabouast mporpamma mo xumuu s 11 kjacca ¢ OCHOBHOW 00pa3oBaTelbHOU
nporpaMmoii cpennero obmero odpazoBanus ['bOY rumuazum Ne505 Cankr-lletepOypra,
yaeOnbiM Tu1anoM ['BOY rumuazun Ne505 Cankt-IlerepOypra nHa 2023-2024 y4ueOHBIHN TO/I.
[TpoBeneH conmocTaBUTENbHBIN aHaIU3, Mporpamma npuseaeHa B coorsercteuu ¢ @OOII,
peaiu3yercs COAEpKaHUE B IOJIHOM O0beMe, 00ECIEUMBAIOTCS PE3YyJIbTaThl HE HHKE
OOOIL.

[Ipn cocraBieHMH HOpoOrpaMMbl y4TeHbl MoJIoKeHHMs KoHuenuuu mnpenosaBaHus
yueOHoro npeamera « XuMus» B o0pa3oBaTeabHbIX opranu3anusx Poccuiickoit denepanumy,
peanu3yrolrux OCHOBHBIE 00IeoOpa3oBareabHble MporpaMMel (yTB. pemenuem Komnerun
Munnpocsenienust Poccun, nporokon ot 03.12.2019 Ne [1K-4BH).

Nudpopmanus 06 ucnosbszyemom YMK

YpoBeHb U3ydeHUs Ha3zBanue Hcnonb3yemslii Hcnonb3yembie
o0pa3oBaTesbHOM y4eOHUK nocoous,
MpOrpaMMBbI nH(pOpMaIIOHHBIE

pecypchl (€Ciu BXOAST
B YMK)

bazoBsrit Yuebnuk: Xumus. 11
Kkiace / yae6. st
0011e00pa3oBar.

OpraHM3aluii:
0a30BbIii YpOBEHB /

I'.E. Pynzutuc, @.I.
®denpaman. — 6-e

m3a. — M.:

IIpocsemenue, 2019.

VYueOnsbiit iian I'BOY rumuaszum Ne 505 Cankr-IlerepOypra na 2023-2024 y4yeOnbIit
roJl OTBOAUT 34 4 AJis 00s3aTENHHOTO U3YUYEHUs XUMHUH Ha 6a30BoM ypoBHE B 11 kmacce (u3
pacuera 1 u B Heziemo).

OcHoBHOM TpenMeT u3ydeHus XxuMuu B 11 Kilacce Ha ypoBHE CpPEIHETO OOIIEro
00pa3oBaHusi — CTPOEHUE BEIECTBA, OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKHUX
npoueccos, I[lepuonnueckas cucrema xumuyeckux snmemeHToB .M. MeHneneeBa u ee
3aKOHOMEPHOCTH, CBOWMCTBA COCIMHEHHH, OO0pa3yeMbIX »OJEMEHTaMH METalIaMH M
HEMETaJIaMH.

Ha HOBOM MOHSATHWHOM ypOBHE paccMaTPHUBAIOTCS BOMPOCHI XMMHUYECKUX CBOWCTB
BEILIECTB, 0000IIAIOTCS 3HAHUS O XUMUUYECKUX PEaKIUAX U 00 YIPaBICHUU UMHU.



OBnaseHune 3HAHUSMH U3 00JIACTU XMMUU, XUMHUUYECKUMH MOHATUSMU TpeIoiaraeT
OCO3HAHME pOJIW XUMHUU B OOECIEYEHHHM BBICOKOTO KauecTBa >KU3HH COBPEMEHHOIO
YeJI0BeKa, NOJEPKaHUs 3/I0pPOBbs U 30pOBOro 00pa3a )KU3HHU, B CO3JJaHUU 3KOJOTUYECKU
OTpPaBJIaHHBIX TEXHOJIOTUHN MPOMBIIIJICHHOTO MPOU3BOACTBA, CO3/IaHUSI CPEJICTB U METOJ/IOB
3aIUTHI OKPYKAIOIIEH CPEeIbl.

[Ipu cocraBnenun paboueil TporpaMMmbl MPOBEICHA KOPPEKIHS Ha3BAaHUHN TeM,
4yTOOBl M30€XKaTh pPA3HOUTEHUH C Y4EeOHBIMH TMOCOOUSIMH JIPYTUX AaBTOPOB, KOTOpPBIE
UCTIONB3YIOT yYalllhecs, a Takke ¢ KOAU(DHUKATOPOM W TPESHHUPOBOYHBIMU MaTEpHUaTaMH,
MCIIOJIB3YEMBIMU ISl MOJATOTOBKHU K EI'D.

JlanHast mporpaMma pacKpblBaeT cojepxaHue 0a30BOro YpOBHS Kypca XHUMHH
B 11 kmacce obGmieoOpa3zoBarenbHbIX YupexkaeHuil. [Iporpamma kypca peanusyeT wuieu
pa3BHUBAIONICTO OOYYEHUS XUMUU, OPUEHTHUPYET OOydYeHUE Ha JOCTHXKEHUE HE TOJBKO
OpEeIMETHBIX, HO W METaNpeAMETHBIX W JUYHOCTHBIX pe3ynbTaToB. I[Iporpamma
KOHKPETHU3HUPYET COJepKaHNe MPEAMETHBIX TeM, MpeaiaraeT pachpeeieHne IpeIMEeTHbBIX
4acoB IO paszjiesiaM Kypca, MOCIeIOBATeIbHOCTh U3YYECHHs] TeM M Pa3AelioB C Y4eTOM
MEXTPEIMETHBIX U BHYTPHIIPEAMETHBIX CBS3CH, JIOTUKH Y4EOHOTO MPOIIECcca, BO3PACTHBIX
OCOOCHHOCTEH ydJammxcs. Y4YTeHbl O0COO0eHHOCTH TUMHa3uu Ne505, BO3MOXHOCTH
YCTAHOBJICHUS MEXKIPEIMETHBIX CBSI3€M ¢ TMpeAMeTaMH TyMaHUTapHOTO  IIMKIIA,
C CYOBEKTHBIM OIBITOM (M1 3TOr0 MPEIyCMOTPEHBI JTOMAIIHHE JIAOOPATOPHBIC OIBITHI).
OmnpeneneH TaKxe nepeyeHb J1a00paTOPHBIX U KOHTPOJIBHBIX padoT.

Bce Templ paboueil mporpamMmbl MOTYT OBITh PEATU30BAHBI C UCHOIb30BAHUEM
INEKMPOHHO20 ~ 0OVUeHUsi U OUCMAHYUOHHLIX — 0OPA3068AMENbHLIX — MEXHON02Ul
B coorBercTBuM ¢ jedctBytouuM B ['BOY rumnHazum Ne505 Cankr-IletepOypra
MOJIOKEHHEM 00  DJIEKTPOHHOM OOyYeHHMM W  WCHOJb30BAHMM  JHCTAHIIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJOTUWA NpHU peanu3aluu o00pa3oBaTeiabHbIX HporpamMm. OaHako
MpaKTHYECKUE PabOThI, MPEyCMOTPEHHBIE KYPCOM, TIO BO3MOXKHOCTH MPOBOJISITCS B OYHOM
dbopmare.

Bocnumamenvnoii  nomenyuan ~ y4eOHOro  TNpeAMeTa  XUMHUS — peallu3yercs
B (OpPMUPOBAHUH Yy OOYUYAIOIIUXCSI MUPOBO33PEHUS, [ICHHOCTHBIX OTHOIICHWA K HUCTOPHUH
XUMUH, €€ JOCTHKEHUSM, OTKPBITHUSIM OTCUECTBEHHBIX YUCHBIX.

B namHOM Kypce OyIyT HCHOIB30BaHBI CICAYIONIUE TEXHOJOTUM W METOJUKH
oOyueHus:: mpobreMHOe oOOydeHHe, COBPEMEHHOE IPOEKTHOe OO0y4deHHe (JOMAaIIHUN
XUMHUYECKUI SKCIICPUMEHT), TMPOBEACHUE JUCKYCCUH, WHTCHCH(pHUKAUI OOy4YCHHS
Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOAYJEH ydeOHOro marepuaina, Au(QepeHIIIpOBaHHOTO
oOyueHUs, HWHIUBUAYATHHOTO OOYUYEHHS, TPYIMOBOW JCSITEIBHOCTH, Pa3BHBAIOIICTO
00y4eHMsI, NCIIOJF30BAHUE KOMITBIOTEPHBIX TEXHOJIOTUH | T.1.

Coaep:xanmne nporpammsl (34 4yaca)

Tema 1. TeopeTuueckue 0CHOBBI 001IeH xumMuu (3 yaca)



Baxwueiiinre MOHATHS XMMHM M HMX B3auMOCBs3u. AToMm. BemectBo. IIpocteie
U CIIOKHBIE BellecTBa. JieMeHT. M3oronbel. MaccoBoe uuncno. Yucino ABoranpo. Moib.
Mounsipablii  00beM ra3oB. XuMHuecKas peakuus. Mogenu crpoeHus aroma. Anpo
U HYKJIOHBL. DJEKTpOH. ATOMHasi opOuTaib. PacmpeneneHue >JIeKTPOHOB MO OPOUTAIISIM.
DnekTpoHHas KOH(Urypaius aToMoB. BajleHTHbIE 3JIEKTPOHBI.

OcCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHHUsI MACChl, 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa, 3akoH ABorajapo, Ilepuoguueckuii 3akoH u llepumonnueckass cucrema
xumudecknx 3semeHToB .M. Menaeneesa. Teopust ctpoeHust atoma.

Crpoenue BemiecTBa. XHUMHYECKas CBs3b U €€ Buibl. KoBalieHTHas CBSI3b
U €€ Pa3HOBUIHOCTH, MEXaHU3MbI 00pa30BaHMs. DIEKTPOOTPUIIATEIHHOCTh. BaneHTHOCTD.
Crenens okucnenus. Monnas cBsa3b. Metainueckas cBsi3b. Bomopoanas cBsi3b. BerectBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOeHUs. AMOpP(GHOE U KPUCTATNINYECKOE COCTOSIHUE
BemecTB. Kpucraminueckue pemeTkd M uUX Tumbl. [IpudmHBl MHOrO0oOpasusi BEIIECTB:
HU30MEpHs, TOMOJIOTHS, aJUTIOTPOIIUSI, U30TOIIHS.

Tema 2. BemiectBa u ux coctaB (18 yacoB)

Cucremsbl BeniecTB. HnucThle BellecTBa U cMecH. MictuaHbie pacTBOpEI. PacTBOpuTEDH
U PacTBOpPEHHOE BellecTBO. PacTBopeHue kak (u3MKo-xumuueckuii mporecc. CrocoObl
BBIPQKCHHUSI KOHIICHTpAllMM pacTBOPOB: MaccoBasi JOJIsI PACTBOPEHHOIO BEHIECTBA,
MOJIsIpHAsi KOHUEHTpauus. PacTBopbl 3nekTpoinuToB. [lucniepcHocTs. JucepcHbIE CUCTEMBI.
Kosmongabeie pacTBOpHL.

B3aumopeiictBue M mnpeBpalieHHE BEIIECTB. XHUMUYECKUE PEAKIUH B CHCTEME
NPUPOJHBIX  B3auMojiecTBUN. PearenTtsl u mnpoayktel peakuuil. Kimaccudukarus
OpraHMYecKMX W  HeopraHudeckux  peakuuid. TeruioBble  >PQeKThl  peakiuii.
Tepmoxumuueckue ypaBHEHMs peakuuil. CKOpPOCTh XUMHYECKOW peakIuu. OHeprus
akTuBalMu. @aKTOpbl, BIHWSIOIIME HA CKOPOCTh peakuuu. Karann3 u karaiam3atopsl.
OOpatuMble 1 HeOOpaTHUMblEe peakluHh. XUMUYeckoe paBHoBecHue. PakTOpbl, BIUSAIOIINE
Ha cMmenieHne xumuyeckoro paBHoBecus. IIpunnun Jle-IllaTtenve. 3akoH AEHCTBYIOIIUX
Mmacc.

Teopust PNEKTPOIUTUUECKON AUCCOLUUALUU. DIJIEKTPOJUTHL. AHUOHBI M KATHUOHBI.
CunpHble ® clabble dJCKTPOIUTHL.  DIIEKTposidTHYecKas auccormarus. (CrerneHb
aucconanyuy. Peakiuy MOHHOTO OOMEHa BBOJHBIX pacTBOpax. BomopoaHblil moka3aTenb
(pH) pactBopa. Maaukaropsl. ['uaponn3 opraHnuecKux U HEOPraHUIECKUX COCTMHEHUH.

OKHCTUTENIPHO-BOCCTAHOBUTEIILHBIE PEakiuu. MeToa dJIeKTpoHHOTo OarnaHca.
DIIEKTPOIU3.

[Tpaktrueckas padota Ne 1. Perenue axcriepruMeHTAIBHBIX 337124

Tema 3. MeTasiibl, HeMeTaJJIbl U X coenHeHud (13 yacoB)

MerTamibl I1aBHBIX MOATPYMIL. XapakTepHble ocoOeHHOCTH MeTamioB. [lomoxkenue
MetaiuioB B Ilepuoanyeckoin cucreme. MeTtajuibl — XMUMHUYECKUE DJIEMEHTHI U IMPOCTHIE
BeniecTBa. Puznueckre W XUMUYECKHME CBoicTBa MerTamuioB. OOmias XapakTepUCTHKA



MetauioB [A-rpynnel. Illenounsie Metamisl U uxX coequHeHus. CTpOEHHE, OCHOBHBIE
CBONCTBA, MOJIYyYEHUE, IPUMEHEHHE.

Oo6mas xapakrepuctuka MeTtaiioB IIA-rpynmel. IllenoyHo3emenbHblE MeETaIIbI
U X BakHelme coequHeHus. JKecTKocTh BOABI U CIIOCOOBI €€ yCTpaHEeHUs!.

Kparkas xapakrepuctuka 3neMeHToB [IIA- rpynnsl. ATIOMUHUI U €r0 COETUHEHUS.
AM@doTrepHOCTh OKCHAA H THAPOKCHAA amtoMuHUA. AmtomuHoTepMmus. llomyuenue
Y IPUMEHEHNE aJTIOMUHUSL.

Mertamnel 1obouHslx mnoArpynm. JKeme3o Kak mpeacTaBUTeNb  d-3IIEMEHTOB.
Annorponus xeneza. OcHoBHble coeauHenus xenesa (I1) u (III). KauecTtBeHHble peakiuuu
Ha KaTHOHBI XKeJe3a.

[lonyyenne u npumeHeHne MeTaioB. Koppo3uss MeTauioB M CHOCOOBI 3aIMThI
ot Hee. CruiaBbl. [IponU3BOACTBO UyryHa U CTAIH.

XapakTepHble 0COOEHHOCTH HEMETAJIJIOB. [Tonoxenue HEMETAILJIOB
B Iepuoauveckoil cucreme. HemeTamiapl XMMHYECKHE 3J€MEHTHI M MPOCTHIE BEIIECTBA.
du3znyuecKnue 1 XMMUYECKHE CBOMCTBA HEMETAJIOB.

l"anorensl. OOMIas XxapakTepUCTUKA TAIOTEHOB — XUMHUYECKUX AJIIEMEHTOB, TTPOCTHIX
BEIIECTB M HUX COCAMHEHUN. XMMHUYECKHE CBOMCTBA M CIIOCOOBI MOJYYEHHUs] TaJOTECHOB.
["anorenoBonoposl. I'anorennnsl. Kucnopoacoaepsxaiiue COeqUHEHUs XII0pa.

O606menne 3HaHUM O MeTayuiax W HeMmerayuiax. CpaBHUTENbHAs XapaKTEpUCTHKa
METaJUIOB M HEMETAUIOB M UX coeluHeHuil. OKcHuabl, TUAPOKCUABI, COJH: OCHOBHBIE
CBOMcTBa M cmocoObl mosydeHusi. CpaBHUTENbHAs XapaKTEPUCTUKAa CBONCTB OKCHJIOB
Y TUJIPOKCHJIOB HEMETAIJIOB U METAJLIOB.

O060011eHne 3HAaHUI 0 HEOPTAHUYECKUX U OPTAaHMUECKUX PEAKITUSX.

[Ipou3BOACTBO M NMPUMEHEHHUE BELIECTB U MaTepuanoB. XHUMHUYECKas TEXHOJIOTHSI.
[TpyHIMIBI OPraHU3alMK COBPEMEHHOTO XMMUYECKOTO POU3BOJICTBA. XUMUYECKOE ChIPhE.
Mertammueckue pyasl.  OOmme  crmocoObl  MOMY4YEeHHs METauloB.  Mertamnyprus,
MeTaJTypruyeckue mpouecchl. XMMUYecKas TeXHOJIOTUSl CUHTE3a aMMHUaKa.

BemectBa u Marepuanbl BOKpPYr Hac. bBHOIIOrMYecKM aKTHBHBIE BeELIECTBa
(pepMeHTBI, BUTaMUHBI, TOPMOHBI). XUMHS U 30POBbE. AHAIBIETHUKH. AHTHUOMOTHKH.
Anectesupyronue mnpenapatbl. CpencrtBa ObITOBOM XuMHUU. MOIOIIKME W YUCTAIINE
cpencta. [IpaBuna 6e3omacHON pabOTHI CO CPeACTBAMU OBITOBOI XUMUH.

DKOJIOrHYeCKH MpoOseMbl XUMUHU. MCTOYHMKM M BUIBl XUMHUYECKHUX 3arpsa3HEHHUN
OKpyXarouieil cpefpl. XHUMUYECKHE TPOM3BOJCTBA M HMX TOKCHUYHbBIE, TOpPIOYHE,
B3pPBIBOOMACHBIE  OTXOJBI, BBIOPOCHL. XHMHKO-IKOJOTHYECKHE TMPOOJIEMBI  OXpaHbI
atMocdepsnl, crpatocdepsl, ruapochepsl, nutocdepnl. I[lapuukoBbit 3¢pdext. Cmor.
Kucnorusie noxau. Pazpymenue o3o0H0oBoro cios. CTouHble BOJbI. 3aXOPOHEHHE OTXO/I0B.
OKOJOrN4eCKU MOHUTOPHHT.

MeTtonbl HayyHOro no3Hanus. Onucanue, HaOMIOIeHUEe, XUMUYECKUNA IKCIIEPUMEHT.
XUMHYECKUN aHAJIU3 U CUHTE3 BEILIECTB.

[TpakTrueckas padora Ne 2. CpoiicTBa coeaunenuit sxenesa (1) u sxxenesa (111).

B nanHoM Kypce OyayT npoBeJeHbl ceaywoumue padoTsbl:



Tema KoJ-Bo B ToM uuncae
n/n 4acoB
YPOKH J1a0. KOHTP.
padoThI padoThI

1 Teopernyeckre OCHOBHI | 3 3 - -

o0IIel XuUMHH
2 BerecTBa 1 ux cocras 18 15 1 -
3 MeTtannsl, HeMeTaaasl U | 13 11 1 -

ux COCIUHECHHUS.

BzaumocBs3b

OpPTaHUYECKHX 51

HEOPraHMYECKHUX

BEILIECTB
Hrtoro 34 29 2 -

I[Inanupyemble pe3yabTaThl 0CBOCHHS

Nzydyenne mpeamera «XuMHUs» Ha YpPOBHE cpelHero oodiero oOpa3oBaHUs BHOCUT
BKJIaJ] U CIOCOOCTBYET JOCTIKEHHUIO CIEAYIOIIMX TMPEAMETHBIX, METalpeIMETHbIX
Y JIMYHOCTHBIX PE3yJbTaTOB.

IIpeameTHBbIE pe3yabTaThl

OO6yyatouuiics Hay4YuTCs:

— packpbIBaTh Ha MpUMEpax Pojb XUMHH B (OPMHUPOBAHHH COBPEMEHHON HaydHOM
KapTHUHBI MUpa U B TPAKTUUECKOU JIESITEIIbHOCTH YEJIOBEKA;

— JIEMOHCTPUpPOBAaTh Ha IMpPUMEPAX B3aAUMOCBSI3b MEXKIY XUMHEH U JAPYrUMH
€CTECTBEHHBIMHU HayKaMU;

— pacKpblBaTh Ha TMpUMEpax TMOJOXKEHUS TEOPUH XUMHUYECKOTO0 CTPOCHHS
A.M. bytneposa;

— mnoHumath Gusnueckuii cmpica [lepuommueckoro 3akona J[[.M. MenneneeBa
MU Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTh CBOHCTB XHMHUYECKHX JJICMEHTOB
¥ 00pa30BaHHBIX UMH BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHUS aTOMOB;

— OOBSACHSATH MPUUMHBI MHOTOOOpAa3usl BEIIECTB Ha OCHOBE OOIIMX MPE/ICTABICHUI
00 UX COCTaBe U CTPOEHUU;

— TNOPUMEHSATHh TMpaBWJia CUCTEMATHYECKOM MEXIYHApOJAHOW HOMEHKJIATYPHI
KaK Cpe/ICTBa Pa3IN4YCHUS U UACHTU(UKAIIUN BEIIECTB MO UX COCTABY U CTPOCHHUIO;

— COCTaBIIAITh MOJIEKYJSIPHBIE W CTPYKTYpHBIE (DOPMYJIBI OPTaHUYECKUX BEIIECTB
KaK HocuTeslel WHpOpMallud O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX W MPHHAIJIC)KHOCTH
K OIPEJICICHHOMY KJIACCY COSJIMHEHUH;



— XapaKTepU30BaTh OPraHUYECKHE BEIIECTBAa IO COCTaBYy, CTPOCHHUIO U CBOWCTBAM,
yCTaHaBIMBATh IPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY JaHHBIMU XapaKTepUCTUKAMHU
BELIECTBA;

— TPHUBOJIUTH MNPUMEPbl XUMHUECKUX pEaKUuil, pacKpbIBAIOLUINX XapaKTepHbIE
CBOMCTBAa THUIIMYHBIX MPEICTABUTENEH KIACCOB OPraHUYECKUX BELIECTB C LEJbIO
UX UJIEHTU(UKALNHA U 0OBICHEHHS 00JIaCTH IPUMEHEHHS;

— IPOrHO3MPOBATh BO3MOKHOCTh IPOTEKaHMsI XUMHMYECKUX PEAKIMi Ha OCHOBE
3HAHUM O THINAX XUMHUYECKOM CBSA3M B MOJIEKYJaX pPEarecHTOB MW MX PEaKIMOHHOU
CIIOCOOHOCTH;

— MCIIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHHM U XMMHUYECKUX CBOWCTBAX BEIIECTB
JUIst 0€301TaCHOTO MPUMEHEHHUS B IPAKTUYECKOH 1€ATEIbHOCTH;

— NPUBOJUTH HPUMEPHl NPAKTUYECKOTO HCIOJIB30BAaHUS MPOAYKTOB IEepepadOTKU
HepTH ¥ TPUPOJHOIO Tra3a, BBICOKOMOJEKYJSPHBIX COEAMHEHUH (HOJIMATUIICHA,
CHHTETHYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

— MPOBOJAUTH ONBITHI IO PACHO3HABAHMIO OPraHUYECKUX BEIIECTB: IJIMIIEPUHA,
YKCYCHOW KHUCIJIOTBI, HEMpPECNbHBIX XUPOB, TIIIIOKO3bI, Kpaxmala, OelIKOB — B COCTaBe
MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX CPECTB;

— BJAJETh MpaBWJIaAaMH M IpueMaMu Oe30macHOM paboThl € XUMHUYECKHUMHU
BELIECTBAMU U JJAOOPATOPHBIM 000PYI0BaHUEM;

— YCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHYECKOH pEaKIMH M CMELICHHS
XMUMHUYECKOTO PAaBHOBECHS OT PA3JIMYHBIX (PAKTOPOB C LEIbIO OMpEIeNECHUs] ONTUMAIbHBIX
YCIIOBU MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

— IPUBOJUTH MPUMEPBI TUAPOJIN3A COJIEN B OBCEIHEBHOM )KM3HU YEJIOBEKA;

— TIPUBOJUTH MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaklUUid B HPUPOJE,
MPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPTaHU3MOB;

— MPUBOJUTH NMPUMEPHl XUMHUUECKUX PEaKIUil, paCKPhIBAIOIIMX O0IINE XUMUYECKHE
CBOICTBa MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJIOB;

— MPOBOJUTH pacyeThl Ha HAXO0XKJACHHE MOJIEKYJISIpHOH (QOpMyIbl yrieBoaopoaa
0 NPOAYKTaM CrOpaHUsl U IO €ro OTHOCHUTEIbHOW IUIOTHOCTM M MAacCOBBIM JOJAM
AJIEMEHTOB, BXOSIINX B €0 COCTAB;

— BIAQJETh TMpaBWIaMHd O€30MacHOTO OOpalieHuss C EAKHUMH, TOPIOYUMHU
¥ TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMH OBITOBOW XHMUHU;

—  OCYHIECTBJISITh ~ MOMCK  XUMHUYECKOM  uH(pOpMalMM 1O  HA3BaHUSAM,
UICHTU(UKATOpAM, CTPYKTYPHBIM (DOpMyJiaM BEIIECTB;

— KpHUTHUYECKHU OILICHHBaTh M HWHTEPIPETUPOBATH XHUMHUYECKYIO0 HH(OpMAIHIO,
coJiepKalllylocsi B COOOIIEHUSX CPEICTB MaccoBoil mHpopmanuu, pecypcax HHTepHera,
HAy4YHO-TIONYJIIPHBIX CTaThsIX C TOYKH 3pEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU
B LIEJISIX BBISIBJICHUS OIIMOOYHBIX CYKJIEHUN U GOPMUPOBAHUS COOCTBEHHOM MO3UIINH;

— TPEeACTaBIATh IIYTH peIHIeHUs TI0O0aNbHBIX MpOOJieM, CTOSIIMX Tepen
4eJI0BEYECTBOM: IKOJIOTMUYECKHUX, SHEPTE€TUUECKUX, ChIPbEBBIX, U POJIb XUMHHU B PELIECHUU
ATUX MPOOJIEM.



OO0y4aromuiics MoJTy4YUuT BO3MOXKHOCTh HAYYUThCS:

— WUTIOCTPUPOBATh Ha MPUMEPAX CTAHOBIICHHE W ABOJIOIHUIO OPTaHUUYECKOW XMMHHU
KaK HayK{ Ha Pa3IMYHbIX HCTOPUUYECKUX ATANaxX €€ pa3BUTHUS;

— HCIIOIB30BaTh METObI HAYYHOT'O TIO3HAHUS TP BHITIOJTHCHUH MPOCKTOB M y4eOHO-
HCCIIEA0BATEIBCKUX 3a/1a4 M0 U3YYCHHUIO CBOMCTB, CIIOCOOOB TMOJYYSHHUS M pacIO3HaBaAHUS
OpTraHUYECKHUX BEIIECTB;

— OOBSACHATH MPHUPOJY M CHOCOOBI OOpa30BaHHS XMMHYECKON CBS3U: KOBAJICHTHOM
(momnsipHO, HEMOJAPHOM ), HOHHOW, METAJUTMYECKOM, BOJIOPOIHON — C IIEJIbIO OMpPEIeTICHUS
XHAMHAYECKOM aKTUBHOCTH BEIIECTB;

— YCTaHABJIMBAaTh T'€HETUYECKYIO CBS3b MEXAY KJIacCaMH OpPraHUYECKHX BEIIEeCTB
JUIs 0OOCHOBAHUS MPUHLIUIHAIBHOW BO3MOXKHOCTU MOJYYEHHUS OPTaHUYECKUX COCTUHEHUM
3aJIaHHOT'O COCTaBa M CTPOCHUS,

— YCTaHABJIWBATh B3aMMOCBSI3H MEXAY (DaKTaMH U TEOpUEH, TPUIMHOU U CIIECTBHEM
MpU aHaJIu3€ MPOOJIEMHBIX CUTYyallMii 1 0OOCHOBAaHUHM MPUHUMAEMBIX PELICHUN Ha OCHOBE
XUMHYECKUX 3HAHUH.

MeTtanpenmeTHbie pe3yabTathl (Ha ypoBHe YV /).

1.PerynsaTuBHbIE YHUBEpCATIbHbIC YUeOHBIEC TEHCTBUS

— CaMOCTOSITENIBHO ONPEIENSTh 11U, 337aBaTh NapaMeTPbl U KPUTEPUH, 10 KOTOPHIM
MO3KHO OIPEAENUTh, YTO IeIb JOCTUTHYTA;

— cTaBuTh W (opmMynupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTENbHOMN
NeSITETFHOCTH M KU3HEHHBIX CUTYaIUsX;

— BBIOMpATH MyTh JOCTHXKEHUS 1LIEJH, IJIAHUPOBATh PEIIeHUE MOCTAaBICHHBIX 3ajad,
ONITUMU3UPYS MaTepUAbHBIC U HEeMaTepHAIIbHBIC 3aTPATHI,

— OpraHu30BHIBaTh () (PEKTUBHBIN MOMCK PECYPCOB, HEOOXOAMMBIX JJISI JTOCTHKCHHUS
MMOCTABJICHHOM I1E/IH;

— COIIOCTABJISITh TMOJYYEHHBIH pe3ysbTaT AESTENbHOCTH C IOCTaBJICHHOW 3apaHee
LEJbIO.

2. [lo3HaBarenbHble YHUBEpCAIbHbBIE yUEOHbIE AEHCTBUS

— WCKaTh W HaXOAWTh OOOOIIEHHBIE CIIOCOOBI pEIICHHs 3aJad, B TOM YHCIE,
OCYILECTBIISITh Pa3BePHYTHIH WH(GOPMAIIMOHHBIM MOWCK M CTaBUTh Ha €r0 OCHOBE HOBBIE
(yueOHbIe 1 MMO3HABATEbHbIC) 3a/1a4H;

— KPUTHYECKH OIIEHHWBATh M WHTEPIPETUPOBATH MHPOPMAIMIO C PA3HBIX MO3UIIHH,
pacno3HaBaTh U GUKCUPOBATH MPOTUBOPEUMS B MH(GOPMALIMOHHBIX UCTOYHUKAX;

— BBIXOJIUTh 32 PaMKH Y4eOHOIro NpeaMeTa M OCYIIECTBIATH IieJIeHANPaBICHHbBIN
MOKCK BO3MOXKHOCTEH ISl IMPOKOTO TIEPEeHOCa CPECTB U CIIOCOOOB ACHCTBUS;

— BBICTpauMBaTh HMHAMBHUAYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAs
OTrpaHUYEHUsI CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIE OIPaHUYEHUS.

3. KoMMyHUKaTHBHbBIE YHUBEpCaAIbHbIE yueOHbIE IEHCTBUS



—  OCYWIECTBJIATh  JICNIOBYIO ~ KOMMYHHMKAIIMIO  KaK CO  CBEPCTHUKAMH,
TaK U CO B3POCJIBIMH (KaK BHYTPH 00pa30BaTEIbHON OpraHU3alliy, TaK U 3a e¢ TpeeiiaMu),
noa0upaTh IMAPTHEPOB IS JCJIIOBOM KOMMYHHUKAIIMM HCXOMSI M3  COOOpaKeHUM
PE3yIbTAaTHBHOCTH B3aUMOJICHCTBHS, @ HE TMYHBIX CUMITATH;

— TIPU OCYIIECTBICHUH TPYIIIOBOM paOOTHI OBITh KaK PYKOBOAMTEIIEM, TaK U WICHOM
KOMaHJbl B pPa3HbIX pOJSIX (T€HEPATOp WACH, KPUTHK, HWCIOJHHUTENh, BBICTYITAOIIHA,
AKCIIEPT U T.1.);

— KOOPAMHHUPOBATH W BBHITIOIHATH PabOTy B YCIOBHSX PEATHHOTO, BHPTYaILHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

— Pa3BEPHYTO, JOTHYHO M TOYHO H3JIaraTh CBOKO TOUYKY 3PEHHsSI C HMCIOJIb30BAaHHEM
aJICKBATHBIX (YCTHBIX U TUCHMEHHBIX) SI3BIKOBBIX CPEJICTB.

JIM4HOCTHBIE pPe3yabTaThI:

— opueHTanus OOy4YaloIIUXCS Ha JOCTHIKEHUE JIMYHOTO CYHACThs, peaIU3alliio
MNO3UTHUBHBIX JKU3HEHHBIX MEPCIEKTHUB, WHUIUATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTH
U CIIOCOOHOCTh K JMYHOCTHOMY CAMOONPEIEIECHHIO, CTIOCOOHOCTh CTABUTh LIENIU U CTPOUTH
YKU3HEHHBIE IJIaHBI;

— NPUHATUE W pealin3alus LIEHHOCTEH 310poBOro M 0Oe3omacHoro obpasza XHU3HHU,
OepexHOoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PHM3HUECKOMY
U TICUXOJIOTMYECKOMY 3/I0POBbIO;

— HETIPUSITHE BPEIHBIX MPUBBIUEK: KYPEHUS, YIIOTPEOICHHS aJIKOr0Jis, HAPKOTHKOB.

—  poccuiicKasi HMAEHTHUYHOCTb, CIIOCOOHOCTh K  OCO3HAaHHUIO  POCCHUUCKOU
UJACHTUYHOCTH B IMOJMKYJbTYPHOM COLIMYME, YYBCTBO IIPUYACTHOCTH K HCTOPUKO-
KyJIbTYPHOU OOIIHOCTH POCCHMCKOro Hapoja u cyapdbe Poccum, maTpuoTu3M, rOTOBHOCTH
K ciayeHuto OTedyecTBy, ero 3aluTe;

— pa3BUTHE KOMIIETEHUMH COTPYAHUYECTBA CO CBEPCTHUKAMH, JIE€TbMU MIIAJALIErO
BO3pacTa, B3pOCIBIMH B  00pa30oBaTelbHOM, OOIIECTBEHHO TMOJE3HOW, Yy4eOHO-
HCCJIEIOBATENbCKOM, MPOSKTHON U APYTUX BUJAX JEATEIBHOCTH.

— MHUPOBO33PEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH,
3HAUMMOCTH HAyKH, TOTOBHOCTb K HAyYHO-TEXHHUYECKOMY TBOPYECTBY, BIIaJICHUE
JOCTOBEpHOW HH(MOpManuell O TMepeloBhIX JOCTIXKEHUSAX M OTKPBITUSAX MHPOBOMU
U OTCUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 YCTpOWCTBE MHpa
1 00I1IeCTBa;

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpPa30BaHMIO,
Ha MPOTSHKEHUHM BCEM KU3HM; CO3HATEIbHOE OTHOUICHHE K HEMpPEephIBHOMY OOpa30BaHHIO
KaK YCJIOBHIO YCIIEITHOM MPO(PEeCCHOHATBHOMN 1 00111eCTBEHHOH 1€ITeNbHOCTH;

— DKOJIOTHYECKas KyJIbTypa, OEpeXHOe OTHOIICHHS K POJHOM 3emiie, MPUPOIHBIM
oorarctBam Poccun u Mupa; moHUMaHUE BIUSHUS COLUATBHO-IPKOHOMHYECKHUX MPOLIECCOB
Ha COCTOSIHME€ TPUPOJHONM W COLMAIBHOW Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHUE
IPUPOJHBIX PECYPCOB; YMEHUS M HABBIKM PAa3yMHOI'O IPUPOIOINOJIb30BAHMS, HETEPIIUMOE
OTHOILIEHUE K JIEHCTBUSM, NMPUHOCSIINM BpeJ HKOJOTUH; MPUOOPETEHUE ONIbITA 3KOJIOro-
HAIPaBJICHHOH JESTEIbHOCTH;



— OCO3HaHHBIM BBIOOP Oyaymied npodeccun Kak MyTh W CHOCO0 peanu3aluu
COOCTBCHHBIX KH3HCHHBIX TTAHOB;

— TOTOBHOCTh K CaMOOOCTY)KUBAHUIO, BKITFOUAs 00yYEHHUE U BBITIOJHEHUE TOMAITHUX
00s13aHHOCTEH.

dopMbl, NEPUOAUYHOCTH TEKYIEr0 KOHTPOJIS yCIIeBAeMOCTH
U MPOMEKYTOYHOM aTTeCTALMU

Texymuil KOHTpOJIb, a TakKe IPOMEXKYTOYHAs aTTEeCTAlUs OCYIIECTBIISIETCS
B COOTBETCTBUU C jaeicTByromuM I[lonoxxennem o ¢opmax, MEepUOJUYHOCTH, TOPSIKE
TEKYIIEro KOHTPOJS YCIEBAEMOCTH MPOMEXKYTOUHOH arrecTanuu oOydaromuxcs ['BOY
rumHa3uu Ne505 Cankrt-IlerepOypra. [IpomexkyTounas arrectanus no xumuu B 11 kiacce
MIPOBOJIUTCS OJTHOKPATHO B KoHIIe yueOHoro roga B nepuon ¢ 20.04.2024 mo 14.05.2024 B
dbopme yuera TeKyIuX JOCTHKEHUM.
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IHoypouHo-TeMaTH4YeCcKOe IJIAHUPOBAHUE
ypoxoB xumuu B 11 kiacce (0a30Bblil YPOBEHbD)

2023-2024 yuyeOHbIii o1

Ne H3y4yaemblii pa3ae, TeMa Kon- | Cpo ILnanupyeMsble pe3yabTaThl Buabl koHTpOJIA
yp.- BO KM HpeIMETHBIE MeTanpeIMeTHbIe
4acoB
Teoperuyeckue OCHOBBI o0mmIeii | 3 — OOBSICHATH MPUINHEI — MCKAaTh ¥ HAXOINUTh
XHUMHUHI MHOT000pa3usl BEeIeCTB Ha 00001IeHHBIE CTTOCOOBI PEIICHHS
1 CrpoeHue atoma 1 OCHOBE OOIINX TPEICTABICHUI 3aj1a4, B TOM YHUCIIE, § Pa6ota Ha ypoke
ATOM — CTOKHAS 4aCTHIIA 00 MX COCTaBe U CTPOCHUH; OCYIIECTBIISTH Pa3BePHYTHIN
2 [ u6pyAM3aLms OpoUTaNCi. 1 — MOHUMAaTh (PU3NIECKUH CMBICT WHPOPMALTMOHHBIN MTOUCK U PaGoTa Ha ypoke
T'eoMeTpHst MOJIEKyYI1. BaneHTHOCTb [Tepuomuueckoro 3akona JI.1. CTaBUTh Ha €TI0 OCHOBE HOBBIE
L — MeHneneeBa (yueOHBIC 1 TIO3HABATENBHEIC)
3 TleproIeckas cucTeMa 1 ¥ Ha €ro OCHOBE (16’[>$ICH$ITI> 3a1a4H; PaGoTa Ha ypoke
XUMHYECKHX SIEMEHTOB 3aBHCHMOCTE CBOUCTB
J.M.Menneneesa. Hayunble MeTO/IbI XUMIICCKHX SICMCHTOB
1O3HAHHUS 1 00pa30BaHHBIX MU BEIECTB OT
3JICKTPOHHOT'O CTPOEHUSI aTOMOB,;
BemecTBa u ux cocras. 18 — yCTaHaBJIMBaTh 3aBUCUMOCTh — KPUTUYECKH OLICHUBATh U
B3aumoeiicTBus CKOPOCTH XMMHYECKOH PEaKIMi M | HHTEPIPETUPOBATH HH(OPMAIHIO
¥ PeBPALIEHNs BELIECTB CMEIICHHUS XUMHIECKOTO C pa3HBIX MMO3MLMH, pacIIO3HABAThH
4 XMMHYECKas CBA3b U €€ BHJIBL. 1 paBHOBECHS OT Pa3INYHBIX 1 (UKCHPOBATh MIPOTHBOPEYHS B Pa6ota Ha ypoKe
Bo10po/iHas CBsish (aKTOPOB C LENBIO ONpeAeIeHHs | HHPOPMAIIMOHHBIX HCTOYHUKAX;
5 BelliecTBa MONEKYIAPHOTO 1 OINITHMAJIBHBIX YCIIOBHUIH — BBIXOJIMTH 33 PAMKH y4e0HOTO PaboTa Ha ypoke
Y HEMOJIEKYJIAPHOTO CTPOEHHUs! IMPOTEKaHUA XUMHNYCCKUX nmpeaMeTa U OCyleCTBIIATh
6 UsoTomus. AIIOTpOMHS. 1 HPOLIECCOB; Le/IeHaNpaBIICHHbIH MOHCK PaGoTa Ha ypoke
Tomonorus. zomepus — IPUBOJUTH NIPUMEPHI BO3MOKHOCTEH IS LIMPOKOTO
) = THAPOIIN3A COJIeH B HepeHoca CPeACTB U CIoco00B
7 [ToBTOpeHue n 0000LIIeHHE 3HAHUI 1 AP . ) P ) pea PaGora Ha ypoke
0 PacTBOpPAX, PACTBOPHUMOCTH ITOBCCIHECBHOM XU3HU YCJIOBCKA, JCHUCTBHUA,
PaCTBOpMMO(;Tb — IPUBOJUTH NIPUMEPHI — BBICTPAUBATh UHANBHYaJIbHYIO
; OKHCIIUTEIBHO- 00pa3oBaTeIbHYI0 TPAEKTOPHIO,
8 Pemenve 3a1a4 Ha pacyeT 1 . Pabota Ha ypoke
BOCCTAHOBHUTCJIbHBIX pCaKINU B YUUTBEIBasg OrpaHUYC€HUA CO
KOHLIEHTPALlMU PACTBOPOB
HpUPOJE, TPOU3BOACTBEHHBIX CTOPOHBI IPYTHX YYACTHUKOB U
9 CuiibHble U c1aOble 3JEKTPOIUTHI 1 Pabora Ha ypoke
HpoLeccax U XKU3HEAESITEIbHOCTU | PECYPCHBIE OIPAHUUEHHUS.
10 Buisl TMCIIEPCHBIX CHCTEM. 1 Pabota Ha ypoke
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KostoniHeie pacTBOpHI OpraHU3MOB;

11 IIposepounast pabora Ne 1 mo remam | 1 @.: [IpoBepounas
«TeopeTndeckne OCHOBBI OOIICH pabora
XUMUWY, «BemecTsa n Ux cocTas.
BzaumopeiicTBue u npeBpaiieHue
BEIIIECTBY

12 Knaccudukanusi XUMHIECKUX 1 PaGora Ha ypoke
peakuii o pa3nuYHbIM MPU3HAKAM

13 Xumuueckasi TepMOAUHAMUKA. 1 PaGora Ha ypoke
OHTaIbIUS peakuu

14 CKOpOCTb XUMUYECKON PEaKIH. 1 Pabora Ha ypoke
Karanus. ®epMeHTHBINA KaTaJIu3

15 Xumndeckoe pasHoBecue. [Tpunnun | 1 Pabora Ha ypoke
Jle Illarense.

16 Oco0eHHOCTH peakLuii B BOAHBIX 1 Pabora Ha ypoke
pactBopax. pH

17 IMpaktuyeckas padbora Ne 1. 1 ®. [IpakTuyeckas
Pemenne sxcriepuMeHTaIBHBIX 3aa4 (;1abopatopHast)
10 PaclIO3HABaHUIO BEIIECTB paboTa

18 Tunposus coneit. ['naposms 1 Pabota Ha ypoke
OpPTraHUYCCKUX COCAUHCHUN

19 OKHUCIINTENTPHO-BOCCTAHOBUTENbHBIE | 1 Pabora Ha ypoke
peaxkuuu

20 DnexTposu3. DIeKTPOAHbIC 1 Pabota Ha ypoke
IpOLECCHl B paCTBOPAX M PacIIaBax

21 ITpoBepounas pabota Ne 2 o Teme 1 ®@.: [IpoBepounas
«BemiecTBa 1 uX cocTas. pabora
B3aumoneiicTBUs U peBpallieHust
BEIIECTB
MeTtanibl, HeMeTaJJIbI M UX 13 — IPUBOAMTH PUMEPHI — Pa3BEpHYTO, JOTMYHO U TOYHO
coennHennsi. B3aumMocBs3b OKHCIIUTEIBHO- n3JaraThb CBOIO TOUKY 3pPEHHS C
opraHI/llleCKl/IX u BOCCTAHOBHUTCJIbHBIX pCaKINU B HUCIIOJIB30BAaHUEM aICKBATHBIX
HEOPraHWYeCKHX BElECTR HpUPOJE, TPOU3BOACTBEHHBIX (YCTHBIX M TMCbMEHHBIX)

27 061127 XAPAKTEPHCTHKA METALIOR 1 npoleccax 1 XU3HEACSITEIbHOCTH | SI3IKOBBIX CPEICTB; Pabora Ha ypoke

o nojoxeHuto B [lepuoanueckoi
CUCTEME

OpraHu3MOB;
— IIPUBOJIUTH [IPUMEPHI

— OpraHu30BbIBaThH 3 (HEKTHBHBIH
MTOUCK PECYPCOB, HEOOXOIUMBIX
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23

Mertaisl T1aBHBIX MOAT pyni

24

MeTamisl TOGOYHBIX TOATPYIIT

[EEN

25

[Monyuyenue meramios. Kopposus
Y 3aIIMTa OT Hee

26

IIpaktraeckas padora Ne 2.
CpoiicTBa coennHenuit xenesa (1)
u xenesa (1)

27

OO01mas XxapakTepUCTHKA HEMETAIIIOB
1o nosioxkeHuto B [lepuoguueckon
cucTeMe

28

XaJbKOreHsl. I ajoreHsl

29

IToarpynma aszora. Iloarpynna
yraepoaa. O6o01eHre 3HaHUH 0
MeTajulaX ¥ HeMeTallax

30

IIpoBepounas padota Ne 3 o Teme
«MeTasutbl, HEMETaJUTBl U UX
COCTMHEHUS

31

B3auMoCBsI3b OPraHUYEcKuX
Y HEOPraHUYECKHUX COeTMHEHHH

32

BemiectBa u MaTepHabl B )KH3HU
yenoBeka. XUMUYECKOe 3arpsi3HeHNE
OKPY>KaIOIIeH CpeIbl. 3anuTa
HIPUPOJBL.

33

IloBTOpeHue u 0600ImeHNe 3HAHNT
00 OpraHUYeCKUX U HEOPTraHUYECKUX
BEIECTBAX

34

Bremmnss oneHka kauecTBa
o0Opa3oBaHus

XUMHYECKUX PEAKITUH,
PacKpBIBAIONTNX OOIIIHE
XUMHYECKUE CBOWCTBA MPOCTHIX
BEIICCTB — METAJIOB H
HEMETAJIOB;

— KPUTHYECKU OIICHUBATh U
WHTEPIPETUPOBATH XUMUIECCKYIO
UH(POPMAITUIO, COACPIKALIYIOCS B
COOOIICHUSX CPEICTB MACCOBOM
uH(pOpMAaIUH, pecypcax
NHTepHeTa, HAy4HO-TIOYJISIPHBIX
CTaThAX C TOYKU 3PCHUS
€CTECTBEHHO-HAYYHOU
KOPPEKTHOCTHU

B I[EJISIX BBISBIICHUS ONTHOOYHBIX
CYXKIeHHA 1 GOPMHUPOBAHIIS
COOCTBEHHOM ITO3UIINH;

— IIPEICTABIIATH IIyTU PELICHUS
TIO0ATBHBIX MPOOIEM, CTOSIIIIX
nepe;]] 4eI0BEYSCTBOM:
9KOJIOTUYECKUX, SIHEPTETUUCCKUX,
CBIPHEBBIX, M POJIb XUMHH B
peILICHUN 3TUX TpobIIeM.

JIISL TOCTHKEHHUS MTOCTaBICHHOM
TIeTIH;

— COTMOCTAaBIIATH MOYYCHHBIN
pe3ynbTaT NeATeIbHOCTH C
ITOCTaBJICHHOM 3apaHee IENbIO.

Pabora Ha ypoke

Pabota Ha ypoke

PaGora Ha ypoke

®@. [TpakTrueckas
(;mabopatopHast)
paborta

PaGora Ha ypoke

Pabota Ha ypoke

Pabota Ha ypoke

®@.: [IpoBepounasn
padora

Pabota na ypoke

PaGora Ha ypoke

PaGora Ha ypoke

O603nauenus: ® — popMupyroumii KOHTPOIb, K — KOHCTaTHPYIOMINI KOHTPOJIb
* - Ilpu mIaHUPOBAHUHU KOHCTATUPYIOMIMX paboT yuTeHbI peKOMeHJaluu MuHUCTepCcTBa MpocBemieHus PO miis cucremsl 0011ero oopazoBaHus 1Mo
OCHOBHBIM TOX07aM K (popMupoBaHutio rpaduka MpoBEACHUS OIICHOYHBIX MPOIEAYp B 00Ie00pa3oBaTeIbHBIX Opranu3amusix ot 6 asrycra 2021

roaa.
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