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MyHuumnansHoe 610[3keTHOe 00111e06pa3oBaTeIbHOE YUPEKIEHNe
Bewkainmcknit muen umenn B.I1. 3unosbeBa npu YialI'TVY

Ha 3acepanuu [1IMO yuurenei

eCTeCTBeHHO-Hay4YHOro
PyxoBogurens [IIMO
ITpoTokonm N2 1

ot «29» aBrycra 2024 r.

KJia

Ha3sBaHue BHEeypOUHOM JeATeIbHOCTH

Cpok peanu3aiym Mporpammbi,

emoBa JI.IO./

Y4eOHBIH roJ,

COI''TACOBAHO
3amecTuTesb AupekTopa no YBP

<< fb‘rb\/’r %« ____/Boponuosa 3.J1./

2024-2025 y4eGHbli rox

“«30» aBrycra2024r.

Xwumus BOKpYT Hac

VTBEPXIAIO
H.o. aupekropa MBOY

CAVMCHE
e

< cnl B
A N2, » B

pbeBa Ipu Yal'TVY
) ®etkysiosa I'.H..
sar 30.08.2024N2 297

KonuyecTBo yacoB no yue6HOMY IUIaHy BCEro

Hanpasnenue pasBuTHA IMYHOCTH __ OOGLIEUHTEIUIEKTYANbHOE
15 nmer, 9 knacc

Bo3pacT HIKOJILHMKOB

16 yacoB B rox; B Henemo 0,5 yaca

Pa6ouas nporpaMma cocTaBieHa Ha ocnone:w' :
1. ®epepanbHOro rocyapCTBeHHOrO 06pa3’oBaTENLHOrO CTAHAAPTA OCHOBHOI'O O6ILEro 06pas’oBaHus, YTBEPXKAEHHOrO NpHKa3oM MuHucrepcTsa
ob6pasoBanust M Hayku Poccuickoit @epepaumn ot «17» mekabps 2010 r. N*1897;

2. OcHOBHO¥M 06pa30OBaTeNbLHONM NMPOrpaMMbl OCHOBHOr'O 06iiero o6pasoBatus MBOY Beuukaitmckoro nuuest umenu B.I1.3unosbesa npu Yal'TV,
yTBepXAEHHOU npukasom ot 30.08.2024 N*296;

3. ®epepanbHOi paGoueit mMporpamMMbl OCHOBHOrO obLiero ob6pasoBaHus. Xumusi. Basosbiii yposenb (ans 8-9 kjiaccoB o6pa3soBaTeNbHbIX

opranusaumi), M., 2023;

4. TIporpamMmbl 3/IeKTHBHbIX KypcOB. Xumus :8-9xu : npennpocbmmfoe obyuenue- M, Jipoda 2015 r (ITporpamma seKTHBHOrO Kypca «Beiectsa u
MaTtepuasibl B Haliem aome» M.B. 3yesoi, E.I1. Pouynoit )

Pa6ouyio nmporpaMmmy cocraBuia

7,

/YutHeBa M./

v 20 ¢



1. IInaHupyemble pe3yIbTAThl OCBOEHUSI Kypca BHEYPOUHOM AeSITEIbHOCTH

TPEGOBaHM}'I K YPOBHIO IIOATOTOBKM YUYallIUXCA
HI/I‘IHOCTHI)IE, MeTalnnpeaMEeTHbIC U IIPEAMETHbBIC PE€3Y/IbTaTbl OCBOCHMSA KypCa XMMNHU

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHus JOCTUTAIOTCA B XOA€ OOyUeHHs] XUMHU B €IUHCTBE YUeOHOH M
BOCIIUTATEIbHOM JEATEIBHOCTH B COOTBETCTBMM C TPAJAMLMOHHBIMA DPOCCUMCKUMHU COLIMOKYJIBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU I€HHOCTSIMU,
MPUHATHIMU B OOILIECTBE MPABUIAMU M HOPMaMHU MOBEIEHUS U CIIOCOOCTBYIOT MPOIIEcCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3AIMH 00yUJarOIIUXCSl.

JIMYHOCTHBIE pe3yJabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOLIUXCS PYKOBOACTBOBATbCS CHUCTEMOWM IO3UTHUBHBIX ILIEHHOCTHBIX OpUEHTAaUUd Hu
paclIpEHNE ONbITA AEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M Hay4YHOMY HACJIEIUIO, IOHUMAaHUs 3HAYCHUs] XMMUYECKON HAyKH B
KU3HH COBPEMEHHOTO OOINECTBa, CHOCOOHOCTH BIIAJETh JOCTOBEPHOM HMH(OpPMALMEH O TEpeloBBIX JOCTHIKCHUSX W OTKPBITHAX MHPOBOH H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEACTABICHUS O COLMAJIBHBIX HOPMAaxX M IIpaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUWH B KOJUIEKTHBE, KOMMYHUKATHMBHOM KOMIIETEHTHOCTH B
OOILIECTBEHHO IOJIE3HOM, y4eOHOMCCIEOBATENbCKOM, TBOPYECKOM M APYTrUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM
JESTeNbHOCTH TIPU BBINOJIHEHUU YUYEOHBIX, IMO3HABATENIbHBIX 3a/1a4, BBINOJHEHMHM XUMHUYECKUX OHKCIEPUMEHTOB, CO3JaHMHM Y4YEOHBIX MPOEKTOB,
CTpeMJICHHs] K B3aMMOINOHMMAHHUIO U B3aUMOIIOMOILM B Ipolecce 3TOW y4eOHOH NesTeTbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEACHHUE U MOCTYIKHU
CBOUX TOBAPUIIEN C MIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YY4ETOM OCO3HAHMS MOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKHE IPEACTABICHUSI O BEUIECTBE M XHMHMYECKOW PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKu M
COCTABJISIIOLINE OCHOBY JJIsi TIOHMMAaHUSl CYIIHOCTH HAay4YHOH KapTHHBI MHUpa, MPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOHOMN CPEIoH, O POJIM XMMHUU B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEN;

M03HABaTEIbHbIE MOTHBBI, HalpaBJICHHbIE HA MOJIyY€HHE HOBBIX 3HAHUU MO XMMHHU, HEOOXOIUMBIE ISl OOBSICHEHHS HAOII0JaeMbIX MPOIECCOB U
SBJICHUM, MO3HABaTENbHON, MH()OPMAIIMOHHONW M YUTATENbCKON KYJIbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSATEIBHOM pabOThl ¢ y4yeOHBIMU TEKCTaMH,
CIPAaBOYHOH JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOYYEHHIO U IO3HAHMIO, JIFOOO3HATENBHOCTh, FOTOBHOCTh M CIOCOOHOCTH K €aMOOOpa30BaHMIO, NMPOEKTHOW M HCCIIEA0BATENbCKON
JesTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0YUEHHUS B JalbHEUIIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:



OCO3HaHME LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLLIEHMSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/10pOBbII 00pa3 )KM3HU, OCO3HAHME MOCIEACTBUI 1
HENpUATHE BPEAHBIX MPUBBIYEK (YHOTPEOIEHUS alIKOroisl, HAPKOTUKOB, KypeHHs ), HEOOXOAMMOCTH COOJIOACHNUS MPpaBuil O€3011aCHOCTH IpU 0OpalleHu!
C XUMHUYECKUMH BELIECTBAMU B OBITY U pPEaNbHOM KU3HH;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K MPAKTUUECKOMY M3YYCHHUIO MPOo(deccHii U Tpyna pa3iIuyHOrO poja, YBaKEHUE K TPYAY U pe3ylbTaTaM TPYAOBOH NESTETbHOCTH, B TOM
qHCcIIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH 10 XUMHH, OCO3HAHHBIN BBIOOP MHIUBUAYAILHON TPAEKTOPUH MPOJOJDKEHUSI 00pa30oBaHus ¢ y4ETOM
JIMYHOCTHBIX MHTEPECOB U COCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U NMOTPEOHOCTEH, YCIIEIIHON NPO(PeCcCHOHANBHOM 1eATEbHOCTH U pa3BUTHS
HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B IPO(HECCUOHATILHOMN CpeJie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

9KOJIOTUYECKU 11€JIeCO00pa3HOe OTHOIIEHHE K NMPHUPOJE KaK MCTOYHHKY >KU3HM Ha 3emjle, OCHOBE €€ CYLIeCTBOBaHMs, MOHMMAHUE LIEHHOCTH
3JI0pOBOT0 U 6e30MacHOro 0opa3a *HU3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBBIO, OCO3HAHUE 11€HHOCTH
COOIIIOICHHS TTPaBUII 0€301TaCHOTO MOBECHHS ITPH PadOTE C BEIIECTBAMH, a TAK)KE B CHTYallUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4aeMble NMPU M3YyYCHUU XUMUH, JUTS PEIICHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CpPemon, Aust
MOBBIIICHUSI YPOBHS 9KOJIOTMYECKOW KYyJIbTYPBHI, OCO3HAaHUS TIIOOAIBHOTO XapaKTepa AIKOJIOTUYECKHX IMPOOJIEM M MyTeH HMX PpEIICHUs IMOCPEACTBOM
METOJI0OB XHMHUU, 3KOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B I103HABATEIbHONW, KOMMYHUKATUBHON M COLMAIBHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe MeTanpeIMeTHBIX pe3yabTaToOB BBLACSAIOT 3HaYMMBbIE Ul (POPMHUPOBAHUS MUPOBO33pEHUS OOIIEHAYYHbIE OHATHUS (3aKOH, TE€OpHUs, IPUHLUII,
runoresa, (paxr, cucreMa, MpoLecc, SKCIEPUMEHT U JIPYTroe.), KOTOPhIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX IpeIMeTax M IMO3BOJISIOT Ha
OCHOBE 3HAHMH M3 ATHX MPEAMETOB (OPMHpOBATH IMPEACTABICHHE O ILEJIOCTHON HAyyHOW KapTHHE MHpa, M YHUBEpCAJIbHbIE y4yeOHbIE IeHCTBUS
(mo3HaBaTenbHbIe, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), KOTOPblE 00ECIeurnBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO YUEOHOH 1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS

ba3oBble JJornueckue geMcTBUA:

YMEHUSI HMCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILIUIEHUS MPU OCBOCHUHM 3HAHUM: PACKPBIBATH CMBICH XUMUYECKMX MOHSITHH (BBIACIATH HX
XapaKTepHbIEe MPU3HAKHU, YCTAHABIUBATh B3aUMOCBSI3b C IPYTUMH MOHSATHUSIMH), UCTIOJIb30BaTh MOHATUS AJIs1 OOBSICHEHUS OTACIBHBIX (JAKTOB U SIBICHHUIA,
BBIOMpATh OCHOBAHMS U KPUTEPUU AJs KiIacCU(PHUKAIINN XUMHUYECKHX BEIIECTB U XUMUYECKUX PEaKIUil, YyCTAaHABIMBATh MPUUYUHHO-CIIEACTBECHHbBIE CBSI3U
MeXIy 00beKTaMH U3y4EHUs, CTPOUTH JIOTHUECKUE PAcCyXIeHUs (HHIYKTUBHBIE, IEAYKTUBHBIE, 10 AaHAJIOTUH), IEaTh BHIBOJIBI U 3aKTFOUCHUS;



yYMEHHE NMPUMEHATh B MPOIECCEe MO3HAHUS MOHATUS (IIPEeIMETHbIE U MeETalpeAMETHbIE), CUMBOJIIMYECKUE (3HAKOBBIE) MOJIEIH, HCIOJIb3YyEMbIE B
XUMHH, IPEOOPa30BbIBATH NIMPOKO MPUMEHSIEMbIE B XUMUHU MO/JICJIbHbIE MPEACTABICHUS — XUMUYECKUN 3HaK (CUMBOJI 3JIEMEHTa), XUuMudeckas popmyina u
ypaBHEHHE XHMHYECKOH pEaKkuuh — TPU PEIICHHH Y4eOHO-TIO3HABATENIBHBIX 3a/ad, C Yy4ETOM OTHX MOJAEIBHBIX INPEACTABICHUN BBIABIATH H
XapaKTepu30BaTh CYIIECTBEHHBIC MPU3HAKH N3Y4aEMbIX OOBEKTOB — XMMUYECKHUX BEUIECTB M XMMHUYECKHX PEAKIHi, BBIABIATH OOIINE 3aKOHOMEPHOCTH,
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3YYaEMBbIX IIPOLIECCAX U SBICHUSAX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHE UCMOJIb30BaTh MMOCTABICHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS, 4 TAK)KE B KaUeCTBE OCHOBBI /Uil (POPMUPOBAHUS TUIIOTE3BI 110
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

MpUOOpEeTEeHUE OMbITA MO IUIAHUPOBAHUIO, OPTaHU3AlUK M MPOBEICHUIO YUSHUUYECKUX SKCIIEPUMEHTOB, YMEHUE HaOJI0/1aTh 3a XOJIOM Ipolecca,
CaMOCTOSITENTLHO TPOTHO3UPOBATh €ro pe3yibTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA, HUCCIEI0BAHUS,
COCTaBJIATh OTYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpaTh, AaHAJIM3UPOBATH M HWHTEPIPETHPOBATH MHPOPMALMIO PA3IMYHBIX BUIOB M (HOPM IPEACTABICHUS, MOTYyYaeMyI0 U3 pPa3HBIX
HCTOYHUKOB (Hay4HO-IIOMYJISIpHAsl JHUTEpaTypa XHMHUYECKOIO COJIEp)KaHus, CIpPaBOYHbIE NOCOOMs, pecypchl MHTepHeTa), KPUTHUECKH OLEHUBATh
MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHATh pPa3M4yHble METOJbI M 3alpOChl MPH MOUCKE U OTOOpe HMH(OpPMALMU U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOAMMBIX JIJIS
BBITIOJTHEHUSI YYEOHBIX W TO3HABATEIbHBIX 3a/lad ONpeAeNEHHOrO THIA, MPUOOpETEHHE OmbiTa B OO0JACTH KCIOIb30BaHUS WH(GOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHi, OBJaJIeHWE KYJIbTYPOH aKTHMBHOI'O HCIIOJIb30BAHMS PA3MYHBIX TOUCKOBBIX CHCTEM, CAMOCTOATEIHHO BBIOMPATH
ONTUMAJIbHYIO (hOpMy IpescTaBleHUsI MH(POpMaIMKY U WILTIOCTPUPOBATh pelllaeMble 3a/laui HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, IpyruMu GpopMaMu
rpauKy ¥ UX KOMOMHAIUSIMU;

YMEHHE MCIIONb30BaTh U aHAJIU3UPOBATH B Ipoliecce y4eOHON M MCCIIEA0BATEIbCKOM esITeNbHOCTH NH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAOLIEH IPUPOIHON CPEBI.

KoMMyHnKaTHBHBIE yHUBEpPCaAJIbHbIE YUeOHbIC 1eliCTBUA:

yMEHHs 3a7aBaTh BOMPOCHl (B XOJA€ auanora u (Wiu) AMCKYCCHUHU) TIO CYIIECTBY OOCYXTaeMoil TeMbl, (OpPMYIHUpPOBATH CBOM MPEITIOKEHUS
OTHOCUTEJILHO BBINIOJHEHUS MPEIJIOAKEHHOM 3a1a4H;

YMEHUSl TMPEACTABIATh IMOJYYEHHBIE pe3yJbTaThl MO3HABATEIbHOM MAESATENIbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTax; JieJaTh IPE3EeHTALUIO
PEe3yIbTATOB BBIMOJHEHUS XUMUYECKOTO IKCIIEpUMEHTa (JTa0OpaTOPHOTO OIBITA, JJAOOPATOPHOU PaObOTHI TIO MCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
MIPOEKTA);



yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOHM IO3HABATEIbHOM W HCCIIEOBATEIbCKON NEATENbHOCTH MpPU PELICHUH
BO3ZHUKAIOIIUX MpPOOJIeM Ha OCHOBE Y4ETa OOIIMX WHTEPECOB U COTJIACOBAHMS MO3HUIMK (00CYXJeHus, oOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI,
KOOpJMHALMSI COBMECTHBIX JI€HCTBUH, OIIPEIETICHNE KPUTEPUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThl U APYyTHUE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHA:

YMEHHE CaMOCTOSITEIILHO OMPECIIATh IeNN eATEIbHOCTH, TNIAHUPOBATh, OCYIIECTBIISATH, KOHTPOJIUPOBAThH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JIeATEIbHOCTh, BHIOMpATh Haubosiee >PQEeKTUBHBIE CIOCOOBI PElICHHs Y4eOHBIX M IMO3HABATEJIbHBIX 33]]ad, CaAMOCTOSITENIbHO COCTABJIATH WU
KOPPEKTUPOBATh MPEJIOKEHHBIH aJrOpUTM ACUCTBUN MpPU BBHINOJIHEHUU 3a/laHUN C y4ETOM MOJIYYEHHs HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTax —
BELIECTBAX W PEAKIUSAX, OLICHUBATh COOTBETCTBUE IOJIYUEHHOTO pe3yjbTaTa 3asiBICHHOH IIeld, YMEHUE UCIOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJaHHM.

IHNPEAMETHBIE PE3YJIBbTATbBI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB IO OCBOSHHIO 00S3aTENBHOTO COJCpKAaHWs, YCTAaHOBICHHOTO JNaHHOH (enepainbHON paboueil mporpammoii,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIOMIMMHUCS Hay4IHBIC 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUH, cHerUpUIecKe s MPEAMETHONH 001acTu «XUMUS», BUIBI
JESTENbHOCTH 10 MOJYYEHHUIO HOBOT'O 3HAHMSA, €r0 MHTEepIpeTaluu, NpeoOpa3oBaHUIO U NMPUMEHEHHMIO B Pa3JIMYHbIX YU4E€OHBIX M HOBBIX cUTyanusax. K
KOHILy 00y4eHus B 9 kJiacce nIpeMeTHbIE Pe3ysIbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHHUI:

e  PacCKpBIBATh CMBICT OCHOBHBIX XUMHUYECKHX MOHATHI: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJa, MOH, KAaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOKHOE
BELIECTBO, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasi PEeaKIusl, XUMUYecKas CBsI3b, TEIUIOBON 3¢ (deKT peakuuu,
MOJIb, MOJISIPHBIM 00BEM, pacTBOpP, MEKTPOJIUTHI, HEIJIEKTPOIUTHI, AIEKTPOJUTHYECKAsT AUCCOLMAIINS, PEaKIIMM HOHHOTO oOMeHa, KaTalus3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIEe M HEOOPATUMBIE PEAKIIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKHCIUTENb, BOCCTAHOBHUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHE, aJUIOTpOmusi, aMm(pOTepHOCTh, XMMHUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, METaJUIM4yecKas), KpUCTaUIMyecKas
peméTka, KOppo3usi METaJIOB, CINIaBhI, CKOPOCTh XMMHUYECKOH peakiiuu, mpeenbHo nonyctumas koHnentpamus [1JIK BemecTsa;

e  HWUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHI U IPUMEHSITh STU MOHSATHUS TIPU OMMCAHUHU BEIIECTB U UX MPEBPALICHUII;

e  HCIMOJH30BATh XUMUYECKYIO CHUMBOJIUKY JJIsSI COCTaBIeHUs! ()OPMYIT BEIIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIUN;

e OIpeNeNsITh BAaJEHTHOCTb U CTENEHb OKHUCIIEHHS XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSX DPA3JIMYHOTO COCTaBa, MPHUHAJIEKHOCTbh BEIIECTB K
onpeneaéHHOMY KIIACCy COCIWHEHUM 1o (opMysiaMm, BHJ XUMHUYECKOW CBs3M (KOBAJICHTHAsl, MOHHAs, METa/UIMUecKas) B HEOPTaHMYECKHX
COEIMHEHMSX, 3aps]] MOHA 110 XUMUYECKOUN opMyIie, XapaKkTep Cpeibl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX COEIMHEHUH, THIl KPUCTANINYECKOM
PELIETKN KOHKPETHOIO BEIIECTBA,



packpbIBaTh cMbIch [leproandeckoro 3akona J[. M. MenzaeneeBa 1 1eMOHCTPUPOBATH €T0 MOHUMAHHUE: OMHMCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
dopmy [leproauueckoil cucTeMbl XUMHUYECKHX JIEMEHTOB: Pa3nyarh MOHATHUS «IJIaBHAs noiarpynmna (A-rpynma)» u «modounast nmoarpynmna (b-
rpynmna)», Majble U OOJbIIME IEPUOJbl, COOTHOCUTb OOO3HAUYEHHS, KOTOpPbIE HMMEIOTCS B IEPUOJUMYECKON TaliMlle, C YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB W 3apsj sijapa, oOliee YHCIO AJIEKTPOHOB W PACHpEICNICHHE UX 10
OJICKTPOHHBIM CHOﬂM), O0OBSACHATH O6H_[I/I€ 3aKOHOMCPHOCTU B U3MCHCHHUU CBOMCTB 3JIEMEHTOB M X COGI{I/IHGHI/Iﬁ B Npcaciiax MaJIbIX IICPUOIOB U
[JIABHBIX MTOATPYIII ¢ YYETOM CTPOCHHUSI UX aTOMOB;

KJIacCH(PHUIMPOBATH XUMHUYECKHE AJIEMEHTHI, HEOPTraHMYECKHE BEIECTBA, XUMHUYECKHE PEaKIUH (10 YMCIIy U COCTaBy yYaCTBYIOIIMX B PEaKIUU
BEILIECTB, 110 TEIIOBOMY 3((EeKTy, 10 N3MEHEHHIO CTETIEHEH OKHUCICHHSI XUMHUECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PHYSCKHE XHUMHUYECKHE CBOWCTBA MPOCTBHIX M CIOXHBIX BEIIECTB, IOATBEPKIasl OIUCAHUE
pUMepaMy MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTaBJIATh YPAaBHEHUS AJIEKTPOIUTUYECKONW IUCCOLMAIMU KHCIOT, IIENOYeld M COJICH, MOJIHBIE U COKpAIEHHBIC YPaBHEHUS PEaKUUil MOHHOTO
O6MeHa, YpaBHCHUA peaKuHﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC TE€HETHYSCKOM CBSI3HN MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB,

PaCKpBIBATh CYIIHOCTh OKMCIINTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINi MOCPEICTBOM COCTABICHUS SJEKTPOHHOTO OaaHca STHX pPeakluii;
IMIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTU OT HX CTPOCHHA, BO3MOXKXHOCTH IPOTCKAHUA XUMHYCCKUX npeBpameHHﬁ B Ppa3jIMYHbIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO H MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJI0 XUMHYECKOTO JJIEMEHTa 10 (opMyse COCAMHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUUECKON PEaKIIny;

COOJIO/IaTh TpaBHia IMOJIH30BAHUS XMMUYECKOW MOCYIOH M J1TabopaTOpHBIM O0OpYyJOBaHHEM, a TaKXKe IpaBWiia OOpaIleHHs C BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKLHMSMH IO BBIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OINBITOB MO MOJYYEHHMIO U COOMpPAHUIO ra3000pa3HBbIX BEIECTB
(aMMHMaKa 1 yTraeKucioro rasa);

MMPOBOAWTE PCAKINH, ITOATBEPIKAAOIINC KadeCTBEHHBIN COCTaB Pa3siIMYHBIX BCUICCTB: paCliO3HABATh ONBITHBIM HYTGM XJopuna-, 6pOMI/II[-, noaua-,
Kap6OHaT', q)OC(baT-, CHJIMKAT-, CYJ'II)(i)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUSA W WOHbI M3YYCHHBIX MCTAJJIOB, MPHUCYTCTBYIOIIHWE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEpPAIMM MBICIUTEIbHON NESATEIbHOCTH — aHAIM3 W CHHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTeMAaTH3allfIo, BbISBICHUE
MPUYMHHO-CJIEJICTBEHHBIX CBs3eH — JUIsI M3YYEHHs CBOMCTB BEIIECTB UM XHMHYECKHUX PEaKIHi, €CTeCTBEHHO-Hay4YHbIE METOJbl MO3HAHUS —
HaOJI0IcHNEe, U3MEPEHNE, MOIEMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIIEHHBIH).

BbINNyCKHUK HAYYUTCS:

- OCO3HaBaTb €AMHCTBO U IEJIOCTHOCTb OKPY>KaroIIero Mmmpa, BO3MO>XHOCTU €ro IMO3HaBaeMOCTU 1 OO'BSICHMMOCTY Ha OCHOBE ,E[OCTI/I)KGHI/IIZ HayKu;
- INOCTeII€EHHO BbICTpauBaTb COOGCTBEHHOE IIeJIOCTHOE MIPOBO33peHMe. OCO3HaBATh HOTpe6HOCTb " TOTOBHOCTDb K CaM006pEIBOBaHI/II'O, B TOM 4UHuCJI€ U B
paMKax CaMOCTOSITEJTbHOM JesTeJIbHOCTY BHE IIIKOJIbI,



- OLIEHMBATh JXKM3HEHHbIE CUTYALMY C TOYKM 3peHust 6e30MacHOro 06pasa >KU3HU U COXPaHEHUS 310POBbSI;
- OLIEHMBATh YKOJIOTMYECKUI PUCK B3aMMOOTHOIIIEHUI YeJIOBeKa U MPUPOIbI;
- Cl)OpMI/IpOBaTb 9KOJIOTMYECKOe MBIIIEHME: YMEHMEe OIL€HMBATH CBOKO [OESATE/IbHOCTb UM IIOCTYIIKM OPYIUX JIIO,ELeﬁ C TOYKM 3peHuss COXpaHEHUs
OKpY>KaIOIIIel Ccpelbl - TapaHTa JXKMU3HM M 6J1arorosyuns JIIofen Ha 3eMie.
- bopMmpoBaTh OTBETCTBEHHOE OTHOILIEHME K YUYE€HUIO, TOTOBHOCTU U CIIOCOOHOCTM OOYYAIOIIMXCS K CaMOPasBUTUIO M CaMOOOPA30BAaHUIO HA OCHOBE
MOTMBALMM K OOYYEHMIO ¥ TO3HAHMIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHMIO AajbHEMIIell MHAMBUIAYAJIbHOM TpaeKTopuu obpasoBaHMsl Ha Oase
OPMEHTUPOBKU B MUpe mpodeccuii 1 MpoGecCHOHAIbHBIX MPEIIOYTEHNI C YIeTOM YCTOWUMBBIX MTO3HABATEIbHBIX MHTEPECOB,;
- (opMMpOBaHMIO I1€JIOCTHOTO MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKM U OOIIECTBEHHON IMPaKTHKe,
YUYMUTBIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT00Opasne COBPEMEHHOTO MUPa;
- GOpMMPOBAHNMIO TOTOBHOCTU M CIIOCOOHOCTYM BECTM AMAJIOT C APYTUMM JIFOAbMU U JOCTUTATh B HEM B3a/MOIIOHMMAaHMSI;
" KOMMYHUMKATVBHO}M KOMITETEHTHOCTM B OOIIEHUM ¥ COTPYAHMYECTBE CO CBEPCTHUKAMM, CTApIIMMM M MJIAAIIMMM B Ipoiecce oOGpa3oBaTebHOM,
OOIIIEeCTBEHHO IMOJIE3HOM, YUeOHO-MCCIIeIOBATEIbCKO, TBOPUECKON U IPYTUX BUIOB IESITETbHOCTY;

OCHOBamMm SKOHOFquCKOﬁ KyJIbTYPpbl Ha OCHOB€ IIpM3HAHMA ILIEHHOCTU JKU3HM BO BCEX €€ IIPOABJICHUAX U HeO6XO,ILI/IMOCTI/I OTBETCTBEHHOI'O,
6epe>XHOrOOTHOILIEHNS K OKPYJKAIOILEN Cpefe.

BBINYCKHMK IIOJTYYUT BO3MOKHOCTh HAYUYUThCS:

- CAMOCTOSATEJIbHO CTaBUTb HOBbIE y‘-Ie6HbIe ey U 3agauu,

) CaAMOCTOATEIbHO CTPOUTD >KM3HEHHDbIE I1JIaHbI BO BpeMeHHOﬁ IIepCIIEKTUBE,

" TIIpU TUTAaHMPOBAHMM TOCTVSKEHMS 11eJ1elf CAMOCTOSITEIbHO M afleKBaTHO YUMTBIBATD YCIOBUS M CPEICTBA UX TOCTVKEHNS;

" BBIZEJIATH aJIbTePHATUBHbIE CITIOCOOBI AOCTMKEHMS 111 U BhIOMpaTh Hanbosiee 3¢ GeKTUBHBIN CIIOCO0;

" aIeKBaTHO OILIEHMBATh CBOM BO3MOSKHOCTM JTOCTVKEHMS 11/ OIPeNeIEHHOM CJI0KHOCTY B Pas3/IMUHbIX cepax CaMOCTOSITeIbHOM IesITeJIbHOCTH;

" IPOOYKTMBHO paspeliaTb KOHQJMKTbI Ha OCHOBE YYETa MHTEPECOB M IO3MUIMI BCEX YYaCTHMKOB, IOMCKa M OLIEHKM aIbTePHATUMBHBIX CIIOCOOOB
paspelleHns] KOH(MJIMKTOB; JOrOBapMBATLCS M MPUXOAUTH K OOIIEMY pEelLIeHMI0 B COBMECTHON HesTeIbHOCTY, B TOM UMCJIe B CUTYallMi CTOJKHOBEHMS
MHTEPEeCOB;

“6paTh Ha ce6S MHUIMATUBY B OpraHM3alyy COBMECTHOTO Ie/CTBUS (IeJI0BOE JIUIEPCTBO);

" BJIaIeTh MOHOJIOTMYECKOM U OMaJorn4eckoy popMaMy peur B COOTBETCTBUM C IPAMMAaTUUYECKUMU U CUHTAKCUUYECKMMY HOPMaMy POJTHOIO SI3bIKa;

" ¢JIemoBaTh MOPAJIbHO-3TUUYECKMM U TICUXOJIOTMUYECKMM IMPUHIMIIAM OOIIEeHMS] ¥ COTPYAHMYECTBA Ha OCHOBE YBaKMTEIBHOI'O OTHOIIEHUS K MapTHEpaM,
BHMMaHHA K JIMYHOCTU AOPYTroro, ad€KBaTHOI'O MEXJIMYHOCTHOI'O BOCIIPUATUSA, TOTOBHOCTU aJ€KBATHO pearnpoBaTb Ha HYXKIAbI APYIUX, B YaCTHOCTU
OKas3bIBaTh IIOMOIIb ¥ SMOIMOHAIbHYIO MOAIEePsKKY IMapTHEPAM B IPoIecce JOCTMKEeHMST 00I1Iel eI COBMECTHOM eI TeIbHOCTH.

- CaMOCTOSITEJIbHO OPraHM30BbIBaTh YUeOHOE B3aMMOJENCTBIME B I'PYIIe (ONpeAesiaTh oblye eIy, pacipenessiTh PO, JOTOBapUBATLCS APYT C APYTrOM
U TO.);



- COOTIOAATh HOPMBI TTyOJIMYHON PeYM U PerJiaMeHT B MOHOJIOTE U IUCKYCCHUM;

" dbopmyMpoBaTh COOCTBEHHOE MHEHME U TIO3ULIMIO, apTYMEHTUPYS UX;

- KOOPAMHMPOBATb CBOIO MO3UIMIO C TTO3ULIMSIMM MTAPTHEPOB B COTPYIHUYECTBE IMPU BbIPAOOTKE 0OIIIEro;

- YCTaHaBJIMBATb M CPAaBHMBATh Pa3Hble TOUKM 3PEHMS, ITPEsKIe YeM MTPMHMMATD PeIIeHNs U 1eJIaTh BbIOOD;
" CLIOPUTH ¥ OTCTaMBaTh CBOIO MO3UIINIO HEe BPayKIEeOHBIM [IJISI ONIIIOHEHTOB 00pa3oMm;

- OCYIIECTBJISITh B3aMMHbBI KOHTPOJIb ¥ OKa3bIBaTh B COTPYIHMYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

- YUUTBIBaTh pa3Hble MHEHMSI ¥ MHTEpecbl ¥ OOOCHOBBIBATb COOCTBEHHYIO MO3UIINIO.

2. CopepskaHue y4eOHOro IpeaMeTa

Pacnpe,uenelme Ko/indyeCcTBa 4acCoB I10 pa3ae/iaM

N2 | Pasgen yue6HOro Kypca 1Mo pab6oueit mporpaMmme
1 WcTopust GBITOBONM XMUMUMA 3
2 YV nuBuUTe/IbHBIE CBOMCTBA BOIbI 3
3 Couu B Halllel KU3HU 4
4 BemiectBa 11 MuHepasibl B TOBCEIHEBHOM JKU3HU 6
HUTOTI'O: 16 4

CopepskaHue U3yuyaemMoro Mmarepuasia
Tema 1. UcTtopus 6brToBOM Xumuu (3 u)

HaXO,I[KI/I M pe3yJabTaTbl PACKOIIOK apXeOJIOrOB II0 M3YYEHMIO JKU3HU U ObITa HapoagO0B MMpa.
CDaKTbI, IIoATBep>Kaarliine, YTo MHOIrme n3gejms U pelerTbl OBITOBOI XUMUM YMEIOT OpeBHee IPOMCXOKaeHNe: MeTa/JInYeCKne M KepaMmnueckume

u3aenvs, abpasuBHbIe MaTepuasbl, 3pUpPHbIE Macja, OTOeMBAIOIIME CPEICTBA, LyOMIbHBIE BEIlleCTBA JJIS1 BbIIEJIKM KOXKM, KpaCUTeIM, MbUIa U JP.
berroBast xumust B ucropmn Poccum.

Tema 2. YauBuTeIbHbIe CBOMCTBA BOAbI (3 u)



dusnudeckne 1 XMUMMUUYECKME CBOJCTBA BOJbI. Boaa B IIpuUpone, 6bITy IMpon3BOACTBE. Pazmunbie BUAObl BOABI. IINTbeBasi, OUCTUIIMPOBAHHAs,
MMHepaJIbHasi, He‘l66HaH, TexHuyeckas. JKecTkocTb BOObI U CITI0COOBI ee YCTpaHEHMSI.

Tema 3. Cou B Hamen XxusHu (4 1)

CoctaB coseit, ux MHOrooOpasue, CBOMCTBa, mpuMeHeHue. Coyu B mpuponae. MuHepasbl ¥ ropHbie nopoabl. Y nobpenus. Conu B ¢pororpadum, MmeguLyHe,
CTPOUTEJILCTBE.

Tema 4. BenrecrBa  MuHepa/ibl B IOBCETHEBHOM KU3HM (61)

CTpouTesibHbIE MATEPHAJIbI Y UXUCIIOIb30BAHME B PEMOHTE SKMJIbIX TIOMEIEHMIA.

Victopus co3maHust CiMvek, BUIbI CITMYEK, BEILIECTBA, MCIIOIb3yeMble JIJIs IPUTOTOBJIEHMSI CITUYEK.

Kannensipckue mnpuHamgaeskHoct. Vctopust cosgaHmsi mMaTepuasoB IJjIsl MMUCbMa: ManMpyc, IeprameHTt, 6ymara. ['paduroBble KapaHmaim, 4YepHWUIa,
KPacKIu.

Mpbuia u cuntetnuyeckue moroime cpencrsa (CMC). Unctbie mpernapathl U MSITHOBBIBOIUTEN.

CpencrBa 6BITOBOM XMMMUM B JOME U TEXHMKA O€30ITaCHOCTM Mpy paboTe C HUMMI.

Pacuemnsbie 3a0auu. BeranciaeHne MacCoBOM OV paCTBOPEHHOTI'O BEIIECTBA B PACTBOPE.

Lemoucmpauuu. 1. Dusudeckue CBOMCTBA coJiei, ucnonab3yemblie B 6p1Ty (CaCO3, Na2CO3, NaHCO3, NaCl u gp.) 2. ®mwibTpoBaHMe 3arpsSI3HEHHOM BOMBI.
3. Obpasupl IPUPOSHBIX U UCKYCCTBEHHBIX CTPOUTEIbHBIX MaTepuaioB. 4. Pasmunbie Buabl crimyek. 5. UepHuia s tariHonucu. 6. ITosyyeHnne mblia.
7. Unucrsiiye cpeacTBa, MSITHOBBIBOAUTENN U Kilen. 8. PaccMOTpeHne KpUCTA/IJIOB COJIEN IO, JIYTION.

Ilpakmuueckue pabomwi. 1. Kak momobpatb Heobxomymble CMC mIs CTUPKM B AOMAIIHMX YCIOBUSIX. 2. YOaJleHue MATeH C TKaHM C ITOMOIIbIO
MIPEIJIO’KEHHBIX UMCTSIIUX CPeNCTB.

3. TemaTuueckoe INIAaHMPOBaHME KypcCa C YKa3daHneMm Ko/imyeCcTBa 4aCoB, OTBOAMMbIX Ha OCBO€HHME K&)K,T.I,'Oﬁ TEeMbI



Harta

N2 Tema ypoka Kosi-Bo yacoB
n
W ITo miiany | dakTHUUeCKU
HcTopus 6brToBoy xumuu (3 )

1 Haxopnxu u pe3ysbTaThl paCKOITOK apXe0JIOorOB 10 M3YYEeHUIO SKM3HM 1 ObITa HapOIOB 1 02.09.24
Mupa

2 ®akThl, MOATBEPKIAIOILNE, YTO MHOTME U3IEINS U PEeLieNThl ObITOBOM XUMUM UMEIOT 1 16.09.24
IpeBHEee IPOMCXOKIEeHNe

3 beiToBas xumus B uctropuu Poccun 1 30.09.24

Tema 2. Y auBuTE/IBHBIE CBOMCTBA BOABI (3 1)

4 dusnueckne  XMMMUUIECKe CBOVICTBA BoAbl. Boga B mpupoze, 6bITY MPOM3BOICTBE 1 14.10.24
PaszymuHble BUAbI BOABI: MUTHEBAs, IUCTUJIMPOBAHHAS, MMUHepaibHAas, JieueOHasl, 1 28.10.24
TeXHMYeCcKast

6 JKecTKOCTb BOZBI M CIIOCOOBI €€ yCTPaHEeHUSI 1 11.11.24

Tema 3. Cosu B Haiien kusuu (4 4)

7 CoctaB coJiei1, ux MHOrooOpasye, CBOMCTBA, IPYMEHEHNE 1 25.11.25

8 Comm B ipuponae. MuHepasibl ¥ TOPHbIE IOPOAbI 1 09.12.24

9 Y nobpenns 1 23.12.24

10 Coyn B poTorpadum, MeguUIIMHE, CTPOUTETLCTBE 1 20.01.25

Tema 4. BenjecTBa M MMHepaIbl B IOBCEAHEBHOM KU3HM (61)

11 CTpouTesibHbIE MATEPHAJIbI Y UXUCIIOIb30BAHME B PEMOHTE SKMJIbIX TIOMEILEHMIA. 1 03.02.25

12 UcTopust cosganmst cnmuek, BUIbI CIIMYEK, BEIIECTBA, MCIOJIb3yeMbIE IS 1 03.03.25
MIPUTOTOBJIEHUST CITNYEK.

13 Kannenspckmue mnpuHamiaexxHocTtu. Mctopus co3gaHus MaTepuasoB ISl IMCbMa: 1 17.03.25
nmanupyc, rneprament, 6ymara. I'padguroBbie KapaHaallv, YepHUIa, KPacKu.

14 Mpbina u cuatetnueckue moriye cpeacrsa (CMC). Uucrole npenapatsl U 1 31.03.25

nsgTHoBbIBoAuTe M. [ Ipakmuueckas paboma «Kak rnmomobpars Heobxogumbie CMC
IJIST CTUPKY B TOMAIIHUX YCIOBUSIX»




15 CpencrBa 6BITOBOM XMMMM B JOME U TEXHMKA 6€30ITacHOCTM Hpy paboTe C HUMMU. 1 14.04.25
Ilpakmuueckas paboma «YnajleHue MATEH C TKaHM C TIOMOIIBIO IPEIJIOXKEHHbIX
YUCTAIINX CPEICTBY».

16 O606111eHMe 3HAHWMIA 10 TTPOMAEHHOMY KYypCy 1 28.04.25

IIpunosxcernue k memamuueckomy NAAHUPOBAHUIO YPOKO8 C UCNONb308aHUeM Yupposozo obopydosanus «Touka pocma»

N2 Tema ypoxka Hcnosib30BaHMe 000pyAOBaHUS €CTECTBEHHO-HAYYHOMI
ypoKa HanpassieHHocTH «Touka pocra»
4 Ousnueckue M XMMUYECKUE CBOMCTBa Boabl. Boma B mpupopge, ObiTy, | LludpoBass mabopatopusi IO XMMMUM, KOMIUIEKT TIOCYIObl U
ITPOU3BOACTBE 0060pYyIOBaHMST IOJI1 YUYEHMYECKUX OIBITOB, KOMIUIEKT XMMMUYECKUX
peakTVBOB
6 JKecTKOCTb BOABI M CIIOCOOBI €€ yCTpaHEeHMSsI IleMoHCTpalMOHHOE 060pYIOBaHME
7 CocTaB coJiei1, X MHOrooOpasye, CBOJCTBA, IPUMEHEeHNe KoMILTeKT XMMuueCckux peakTUBOB

14 Mbuta u cunretnueckue moroiye cpencrsa (CMC). UncTele pemnapaThl U
naTHOoBBIBoAuTeN. [Ipakmuueckas paboma «Kak momobpathb
Heobxomaumbie CMC 111 CTMPKY B JOMAIITHUX YCJIOBUSIX»

KommekT Inocyabl " O60py,I[OBaHI/IH OJid YY€HU4YEeCKUX OIIbITOB,
KOMIIVIEKT XMMMNYECKNX PEAKTMBOB

15 CpencrBa 6BITOBOM XMMMM B JOME M TEXHMKA 6€30ITaCHOCTM IIpy paboTe C
Huvn.IIpakmuueckas paboma «Y naneHue msIT€H C TKAHU C TTOMOILBIO
MIPEeIJIOKEHHBIX YUCTSIINX CPEICTB»

KommekT Iocyabl " O60py,Z[OBaHI/IH OJId YYeHU4YEeCKUX OIIbITOB,
KOMIIJIEKT XUMMNYECKNX peaKTMBOB
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