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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1o XuMuM Ha ypOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBJI€Ha HA OCHOBE
TpeOoBaHUl K pe3ybTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOIO 0011ero o0pa3oBanus, mpeacraBieHHbix B DI'OC

000, a Takxke Ha OCHOBE (efiepaTbHON paboUuei TpOrpaMMbl BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MTPETIOaBaHus y4eOHOTO TIpeaMeTa « X UMUS
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit eneparum.

[IporpaMma o xumMuu 1a€T MpeACcTaBIeHUE O LENsIX, O0MIeH CTpaTeruu 00y4eHus,

BOCIIUTAHHUSI W Pa3BUTHS OOYYAIOUIMXCS CpPEIACTBAMH y4eOHOTO TpeaMeTa, YCTaHaBIMBAET O0O0s3aTeNbHOE IPEIMETHOE COJIepIKaHue,
MpelycMaTpUBaeT paclpeielieHue ero 1o KjiaccaM U CTPYKTYpUpPOBaHUE IO pa3zesiaM U TeMaM MPOrpaMMbl 110 XUMUH, ONPEAeTseT KOTHUEeCTBEHHbBIE
N KAQUCCTBCHHBLIC XAPAKTCPHUCTHUKU COACPIKAHUA, PEKOMCHAYCMYIO MOCICAOBATCIBHOCTE H3YUCHUA XHMUU C yLIéTOM MCKIIPCIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKHM y4eOHOTrO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs, OmperenseT BO3MOKHOCTH TMpeAMeTa JUis
peanu3anu TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TaKKe
TpeOoBaHUl K pe3yabTaTaM OOy4YeHHS XMMHUM Ha ypOBHE IIeNiel M3ydeHHUs MpelMeTa M OCHOBHBIX BUJOB Y4eOHO-TIO3HABATENbHOUN NeATeIbHOCTU
00y4Jaromierocs 1Mo OCBOCHHUIO y4eOHOTO COJIepKaHUSI.

3HaHME XUMHUH CIYKUT OCHOBOMU U1 (pOPMHUPOBAHUS MUPOBO33PEHUS O0YUaIOLIErocs, €ro

MIPEJICTAaBICHU O MaTepUalbHOM EIUHCTBE MHpPa, BAXHYIO pOJIb UTparoT (opMHupyeMble XUMHEH MpeICTaBICHUsS O B3aWMOIPEBPAIICHUIX
SHEPTUU U 00 SBOIIOIMH BELIECTB B IPUPO/JIE, O MYTAX PEHICHUs IN100aTbHBIX TPOOJIEM YCTOMUHNBOIO Pa3BUTHUS YETIOBEUYECTBA — CHIPHEBOMH,

9HEPreTU4eCcKOoi, MUIEBOM U SKOJIOrHYECKON 0€30I1aCHOCTH, MPOOIIEM 3JpaBOOXPAaHEHHUS.



N3ydenue xumuu:

CIOCOOCTBYET pealu3alidy BO3MOXKHOCTEH MJIsi caMOpa3BUTUS U (POPMUPOBAHUS KYyIbTYpHl JHYHOCTH, €€ oOmed u (yHKIHOHATHHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUaroImuxcs,

HaBBIKOB UX CAMOCTOSITENIbHON y4eOHOW AEATEIbHOCTH, SKCIIEPUMEHTABHBIX U UCCIIEI0BATEIbCKIX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEHEBHO KU3HU, TaK U B MIPO(PECCUOHATLHON IEATEIIbHOCTH;

3HaKOMHT CO CHeM(UKON HAyIHOTO MBIIICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO

B3IUIA1a Ha €IUHCTBO IIPUPOJIBI u YEJI0BEKa, SBJISETCS OTBETCTBEHHBIM 9TanoM
B (DOPMHUPOBAHNHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YUaIOMINXCS;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO OCHHOCTHOI'0O OTHOWICHHA K C€CTCCTBCHHO-HAYYHBLIM 3HAHUWAM, K IMPUPOAC, K YCIOBCKY, BHOCHUT CBOI BKJIaJ B
SKOJIOTHYCCKOC 06pa30BaHHe 06yqa}oumxc;1.

Z[aHHI)Ie HaITpaBJICHUS B O6y‘leHI/II/I XHAMHH 00ECIIeUNBAIOTCS CHeLII/I(I)I/IKOI\/'I COACPIKAHUSA yqe6H0r0 npeamera, KOTOpBIfI ABJACTCA neJarorutdcCKu
AAAlITUPOBAHHBIM OTPAKCHUCM 0a30BOI HAayYKH XUMUH Ha OHpe,Z[eJ'IéHHOM JTame e¢ pa3BUTHL.

Kpr XUMHHU Ha YPOBHE OCHOBHOI'O O6H.I€F0 O6pa3OBaHI/I$I OpPHUCHTHUPOBAH Ha OCBOCHUC O6y‘IaIOIJ_II/IMI/IC$I CHUCTCMbI NIEPBOHAYAJIbHBIX MOHATUM
XHUMHHU, OCHOB HGOpFﬂHH‘ICCKOﬁ XUMHHU U

HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKON XUMUH.
CrpykTypa coaepxaHus IpOrpaMMbl 110 XUMUU ¢(hOpMHUpPOBaHA HA OCHOBE CUCTEMHOIO0 MojxoAa k e€ uzyuenuto. CopepxaHue CKIIaJbIBaeTCs U3
CUCTEMBI MOHATHI 0 XUMUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBbI MOHATUN O XUMHUECKON peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbI

IO NPUHIOUITY MOCJICIO0BATCIILHOTO Pa3BUTUA 3HAHUM Ha OCHOBE TCOPCTUICCKUX HpCZ[CTaBJ'ICHI/Iﬁ pa3Horo ypoBHH:

— ATOMHO-MOJICKYJIIPHOT'O YUCHUSA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUS,



— Ilepuonnueckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— TPEICTaBICHUN 00 IEKTPOIUTHICCKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.
Teopernueckue 3HaHUSI pacCMaTPUBAIOTCS HA OCHOBE SMIITUPUUECKHU MOJTYUCHHBIX U

OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS TOCIEIOBATEIHFHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS (DYHKIHUU OOBSICHEHHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN

IIPAKTUYECKOr0 IPUMEHEHUS U NOJYYECHUS U3y4aeMbIX BELIECTB.
OcBoeHHE TTPOrPaMMBI 110 XHMHH CITOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHHUS O XMMHUSCKON COCTABJISIONICH HAyYHOU KApTUHBI MUPA B

JIOTHKE €€ CUCTEMHOM npupoabl, HEHHOCTHOI'O OTHOICHHUA K HAYYHOMY 3HAHWIO U MCTOJAaM ITO3HAHUA B HAYKC. I/I3yquI/Ie XUMHHU MTPOUCXOUT C
IIPUBJICYHCHUCM 3HAHWUH U3 paHeC N3yYCHHBIX y‘Ie6HI>IX npeaAMETOB: «Oprxca}omHﬁ MUDP», «buonorus. 5—7 knaccel» u «Du3uka. 7 Knaccy.

[Tpu n3yyeHnH XUMUU NPOUCXOAUT (POPMHUPOBAHNE 3HAHUNA OCHOB XMMUUYECKON HAYKH KaK

00JacTl COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM /1eATEIbHOCTH YeJIOBeKa U KaK OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpHL. 3ajada
y4eOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMbl XUMHUECKHX 3HAHMH — Ba)KHEHIINMX (aKTOB, MOHITUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, TOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blka HayKH, B MIPUOOIIEHNN K HAyYHbIM METOJaM MO3HAaHUS IPU U3YYEHU U
BEIIECTB M XUMMUYECKUX peakluii, B YOPMUPOBAHUU U PA3BUTHH [TO3HABATEIBHBIX YMEHUH U UX MPUMEHEHUH B yU€OHO-TI03HABAaTEIbHOW U y4eOHO-

HCCIIEI0BATEIbCKON AEATEIbHOCTH, OCBOCHNH MPaBMJI O€30MaCHOTI0 0OpallleHus C BEIIECTBAMH B TOBCEJHEBHOM JKU3HU.

[Tpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE PUOOPENN TaKue 1Ied, KaK:

— (hopMupoBaHUE MHTEIUIEKTYATBHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO,

COTPYAHUUCCTBY, CAMOCTOATCIIbHOMY IMIPUHATHIO peIJ.IeHPIfI, CIIOCOOHOM aAaalTUpoOBaTHCA K GLICTPO MCHAIOIIMUMCS YCIIOBUSM KU3HU,



— HaIpaBJIEHHOCTh 00YYEHHs Ha CHCTEMaTHYeCcKoe MPHUOOIIeHNne 00yJaronXxcs K CaMOCTOSTENIbHOM MO3HABATEIbHON AESITeIbHOCTH, HAYYHBIM
METOJIaM TIO3HaHWUs, (POPMHUPYIOIIMM MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

—o0ecreyeHne yCciIoBHid, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYarOIIMMUCS OIbITa pa3HO0Opa3HON EATENbHOCTH, MIO3HAHKS M CAMOIIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIN ), UMEIOIUX YHUBEPCAILHOE 3HAUCHHUE ISl PA3JIMYHBIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBanue 00MIeH PYHKIIMOHATHHON U €CTeCTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM

YHUCIIC yMCHI/Iﬁ OOBICHATh U OLCHUBATL ABJICHHUA OKPYXAOUICTO MHUpPA, HUCIOJIB3YSA 3HAHUA W OHBIT, IMOJYYCHHBIC IPHU HU3Yy4YCHUU XHUMUMU,
IMIPUMCEHATH UX ITPU PCUHICHUN npo6neM B HOBCCI[HGBHOﬁ KHU3HHU U pr,[[OBOﬁ JACATCIIBHOCTH,

—q)OpMI/IpOBaHI/IC y o6y11aroumxc;1 TYMaHUCTHYCCKUX OTHOMGHHﬁ, MOHMMAaHUS IIEHHOCTH XUMUYCCKUX 3HAHUM I BHpa6OTKI/I SKOJIOT'MYCCKHU
uenecoo6pa3Horo IIOBCACHHUA B 6LITy n pr,HOBOﬁ ACATCIIbHOCTU B LICJIIX COXPAHCHUA CBOCTO 3/I0POBbA U OKPY)KaIOH_ICﬁ HpPIpOI[HOI‘/‘I CpCabl;

— Pa3BUTHE MOTHUBAIIMH K 00YUCHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUSI 00IIIEYETIOBEYECKHIX IIECHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodWiIs U HAITPABICHHOCTH AaJbHEHIIIET0 00yUeHHS.

OO0111ee 4yncIo 4acoB, OTBEIEHHBIX IS U3YUEHHUSI XMMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi, coctaisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeJIeN0), B 9 kjacce

— 68 yacoB (2 "aca B HEJIEIO).

COILEPKAHUE OBYYEHMUSA

HepBOHa‘IaJIbHI)Ie XUMHUYECCKHUE TIOHATUSA



[Ipenmer xumuu. Posib XMMHHM B )KU3HU YeI0BeKa. XUMHUs B cucTteMe HayK. Tena u Bemecta. @usnueckue CBONCTBA BEIIECTB. ATperaTrHoe
cocTosinue BeecTB. [IoHsATHE 0 MeTOJaX O3HAHUS B XUMHH. HYHcThie BemecTBa 1 cMecH. CriocoObl pa3/iesieHnst CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKUE AIEeMEHTbl. CHUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U clioxkHBIE BellecTBa. ATOMHO-MOJEKYIJISIPHOE
YYEHUE.

Xumuueckasi popMyiia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemecTB. OTHOCUTENIbHAS aTOMHAsI Macca.
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOTO AJIEMEHTA B COEJUHEHUH.

KommuectBo BemecrBa. Monbs. Mossipast Macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U

quclia CTPYKTYPHBIX €IMHUI BemecTBa. Pacuérel mo hopMynaM XUMHUECKUX COCAUHEHUN.

duznyeckue U XUMHUYECKHUE sBICHUS. XUMHMUYECKas peakius U e€ MPU3HAKU. 3aKOH COXPAHEHMS MACChl BEIIECTB. XMMHUYECKHUE ypaBHEHUSI.
Krnaccudukanus XuMHYECKAX peakiui (COSIMHCHHUS, PA3JIOKCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm.

3HAKOMCTBO C XMMHUYECKOH MOCY10#1, MpaBUiIaMu pabOThI B JIabopaTOpuu U mpuéMaMu oOpalieHus ¢ 1abopaTopHbIM 000pYIOBaHUEM, U3YUCHHE
1 onucaHue GU3NIECKUX CBOMCTB 00Pa3l0B HEOPTaHWUUYECKUX BEIIECTB, HaOM0ieHNe (U3NUeCcKuX (TIJIaBJICHUE BOCKA, TassHUE JIbJa,

pacTupaHue caxapa B CTYINKC, KHIICHHUC W KOHIACHCAI WA BO)II)I) N XHUMHWYCCKUX (FOpCHI/Ie CBC€YM, IIPOKAJIMBAHUC MeI[HOI\/'I ITPOBOJIOKH,
B3aHMO,[[eI>'ICTBHe Mcja C KI/ICJ'IOTOI\/’I) HBHGHHﬁ, Ha6J'IIOI[eHI/Ie " OIIMCAaHUC NPU3HAKOB ITPOTCKAHUA XUMUYICCKUX peaKI_II/Iﬁ (pa3J'IO)I(eHI/IC caxapa,

B3aMMOJIEHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu

HarpeBaHWH, B3auMOJCHCTBUE kene3a ¢ pactBopom comm meauw (II), m3ydeHme crmocoOOB pasjieneHus CMeced: ¢ TOMOIIbI0 MarHuTa,
¢buIbTpOBaHUE, BHIIAPUBAHUE, AUCTUJUIALNSA, Xpomarorpadus, MPOBEICHHE OYHCTKH IMOBAPEHHON COJM, HAaOJIOJICHWE M OINMCAaHUE Pe3yNIbTaToOB
MIPOBEJICHUS OIBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS! MacChl, CO3JaHUE MOJIeNiell MOJIEKYI (I1apOCTEPsKHEBBIX ).



Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3J€MEHT M MPOCTOE BELIECTBO. aXOXKJICHHE KHUCIOpOJa B MPHUpPONE, (HU3HYECKHE H
XUMHUYEcKHe cBoicTBa (peakiuu ropenus). Oxcuabl. [Ipumenenue kucnopoaa. CriocoOsl MoydeHus KUCI0po/ia B 1a00paTOpuu 1

poMbIIIeHHOCTH. KpyroBopoT kucinopoaa B npupoze. O30H — ajuioTponHas MOAU(pUKaLUs KUCIOPO/Ia.

TernoBoit 3¢ ekt XUMUUECKOH peaklny, TEePMOXUMUYECKUE YPABHEHNUS, K30~ U
HHIOTEPMHUYECKHUE peakMU. TOIIMBO: yrojib U MeTaH. 3arpsA3HeHue BO3/lyXa, YCUIeHHEe TapHUKOBOro 3(dekra, pazpylieHne 030HOBOIO CIIOSL.

Bonopon — snemeHT u npocroe BemecTBo. HaxokaeHue Bojoposa B npupoje, pusnueckue 1 XMMUUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosy4yeHusi. KHcioTsl U COJIHN.

Mossipubliit 00bE€M ra3oB. Pacy€Thl 10 XMMUYECKUM YpaBHEHUSIM.
dusnyeckue cBoiicTsa Boabl. Bojga kak pactsopureinb. PacTBopbl. HackleHHbIE 1 HEHACBIIIECHHBIE PACTBOPLI. PaCTBOPUMOCTD BEIIECTB B BOJE.
MaccoBast 101 BelllecTBa B pacTBope. XUMHUUYECKHE cBOMcTBa BOJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAE U B KU3HU yesioBeka. KpyroBopoT Boibl

B IpHUPOAC. 3anH3HeHI/Ie MNPpUPOAHBIX BOM. OxpaHa " OYUCTKA MPUPOJHBIX BO.

Knaccudukanus nHeopranndeckux coequnenuii. Oxcuapl. Knaccuduxarms okcumos: coneodpasyrorire (OCHOBHbBIE, KHCIOTHBIE, aM(pOTepHBIC) U
HecoJieoOpa3yromue. Homenkiatypa okcuioB. dusndeckre 1 XMMHYECKHE CBOMCTBA OKCUAOB. [ToyueHne okcuaos.

OcHoBanus. Krnaccuduxaiuss ocHOBaHMM: IIENOYM UM HEpacTBOpUMBbIE OocHOBaHUs. HomeHkiarypa ocHoBaHMH. DPU3NYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHre ocCHOBaHMI.

Kucnorel. Knaccudukanus kucior. Homenkmnarypa kucior. dusnyeckue M XMMHUYECKHE CBOWCTBA KHCIOT. Psan aktmBHOCTH MeTaywioB H.
H. bekerosa. Ilomydyenue kucmuor.

Comu. Homenkunarypa coneil. @uznueckne 1 XuMu4eckue cBoicTsa coseil. [lonydenne coneil.



I'eHeTHueckas cBsI3b MEXAY KJIacCaMHU HEOPTaHUYECKUX COETUHEHUH.
Xumuueckuii IKCnepumenm:
Ka4eCTBEHHOE OIIPEJEIICHUE COIEPKaHMsl KHCI0POa B BO3AyX€, IOIy4eHUE, COOUpaHue,
pacro3HaBaHMe U U3y4YE€HUE CBOMCTB KHCIOPO/a, HAOI0A€HNE B3aUMOAECHCTBHS BELIECTB C
KHCJIOPO/IOM U YCJIOBUSl BO3SHUKHOBEHUS U IIPEKpallleHHs FopeHus (1moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUJIOB U OITMCAHUE X CBOWCTB,

MoJiyueHue, cCoOupanue, paco3HaBaHue U U3y4eHUe CBOMCTB BOJOpoa (TOpeHue), B3auMoieiicTBie Boiopoaa ¢ okcuaom menu (II) (Bo3amorxkHO
MCIOJIb30BaHUE BUAEOMATEpUasoB), HaOIOJeHIEe 00pasIloB

BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIIEJOBAHUE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C Pa3INYHON pacCTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB

C Omnpene’aéHHOM MaccoBOW Josiell pacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBHE BOABI C MeTaslaMH (HaTpueM M KajblMeM) (BO3MOXHO
UCIOJIb30BaHUE BUJEOMATEPUAIOB), UCCIIEOBaHHE 0OOpa3lloB HEOPraHUMYECKHUX BEIIECTB Pa3IMUYHBbIX KJIACCOB, HAOJIOJIEHME H3MEHEHUS OKpaCKU
MH/IMKATOPOB B PacTBOpax KUCIIOT M IIesIouel, u3ydeHue B3aumojeiicteusa okcuaa mMeau (II) ¢ pactBopom cepHON KHMCIOTHI, KUCIOT C METaJlJlaMH,
peaKkurii HeMTpaJIn3alKu, NOJIy4YEHUE HEPACTBOPUMBIX OCHOBaHUM,

BBITECHEHHE OJIHOTO METaJlIa IPYTUM M3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4

1o TemMe «BakHeHIne K1acChl HEOPraHUYECKUX COCIUHEHUI.

Iepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diementos /1. U.

MenaeneeBa. CTpOQHI/Ie aToMoOB. XuMHUYecKasi CBsI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pe€aKkuuu

HepBLIe IIOITBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XUMHYSCKHX 3yeMeHTOB. [lomsTue o rpymmnax CXOJHbIX J3JICMCHTOB (HI@.]'IO‘IHBIC 1 MCJIOYHO3EMECIIbHBIC
MCTAaJUIbI, T'AJIOTCHBI, HHCPTHLIC Fa3LI). QHCMCHTBI, KOTOPBIC 06pa3y10T aM(I)OTepHBIC OKCHUIBI U TUAPOKCUIBI.

[Tepuoanueckuii 3akoH. [lepuonuyeckas cucrema xumudeckux siuemeHToB J1. 1. Menaeneesa. KopoTkonepuoaHasi 1 ITUHHONIEPHOIHAS (POPMBI
[Tepuonnuueckoit cuCTEMBI



xumuueckux sneMeHToB J[. . Menpaeneesa. [lepronbl u rpynmnbl. PU3NYECKUN CMBICIT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.
Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTomnbl. DnekTponbl. CTpoeHHEe 2JIEKTPOHHBIX 000JI04eK aTOMOB MEPBHIX 20 XUMHUECKUX

aneMeHToB [lepuonuueckoit cucremnl Jl. M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTa IO ero mnosoxkeHuto B Ilepuonnyueckoi
cucreme Jl. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaINyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB 10 TPyIIIaM U IEPUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CHCTEMbI XUMUYECKUX JIEMEHTOB

JUISl pa3BUTUs HaAyKu U npakTuku. 1. M. Mennenees — yu€Hblil U rpayK1aHNH.

Xumuueckas cBs3b. KoBasieHTHas (MOJISIpHASI M HETIOJISIPHAS ) CBSA3b. DJIEKTPOOTPHUIIATSIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBSI3b.
Crenenb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakinu. [Iporieccsl okucaeHus: 1 BOcCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.
Xumuueckuil Ixcnepumenm:

n3ydeHue o0pasIoB BEIIECTB METAIJIOB U HEMETAINIOB, B3aUMOICUCTBUE THIPOKCHIA

[IMHKAa C PAcCTBOPAMH KHUCJIOT M ILEJIOYEH, NMPOBEACHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPBI OKHMCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI
(ropeHue, peakuy pa3ioKeHUs, COCTUHEHN).

Meoscnpeomemmnwie ceasu
Peanu3anus MexXnpeIMeTHBIX CBA3EH MPU N3YyYEHUN XUMHUU B 8 KJIACCE OCYIIECTBIISIETCS

4gepe3 MCIIOJIb30BAHUE KaK O6HII/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/II71, TaK " HOHSITI/II‘/'I, ABJIAIOMIUXCA CUCTEMHBIMU JIA OTACJIBHBIX MNPEIMETOB
C€CTCCTBCHHO-HAYYHOI'O TUKIJIA.



OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyYHBIN (DaKT, TUIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KJIaccu(UKAIHS, IEPHOJUIHOCTD, HAOIOICHUE, SKCTIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIM/I, U30TOIIbI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUN 3apsii, BELIECTBO,
Te0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, GU3MUECKUE BEIMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbI, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

03HAKOMJICHHE C 00pa3IiaMyi METAJIOB | CIIABOB, UX (PU3NICCKUMU CBOWCTBAMH,
W3YYCHHE PE3yJIbTAaTOB KOPPO3HH METAILIOB (BO3MOKHO UCTIOJIB30BaHUE
BHJICOMATEPHAIIOB), 0COOCHHOCTEH B3aMMO/ICHCTBUS OKCHIA KAJIbILIKS U HATPHUS C BOJOM (BO3MOXKHO MCIIOJIb30BAHKE BHICOMATEPHAIIOR),

HUCCICIOBAHUC CBOMCTB KECTKOM BOJbI, IIpOoLECCa TOPCHUA KEJI€3a B KHUCIIOPOJLC (BO3MO)KHO HUCITIOJIb30BAHHUEC BI/I)IeOMaTepI/IaJ'IOB), IIPpHU3HAKOB
MPOTCKAHUSA KaYCCTBCHHBIX peaxunﬁ Ha MOHBI: Maruus, KaJlblud, aJJIOMUHUS, IIHHKA,

xene3a (II) m xenesa (III), menu (II), HaGnroneHue W omuMcaHWE TPOILECCOB OKpAIIMBAHUA IJIAMEHU WOHAMU HATPHs, Kalus W KaJbIHS
(BOBMOYKHO HCIOJIE30BaHUE BHJICOMATEPUANIOB), WCCIICIOBAaHHE aM(pOTEPHBIX CBOWCTB THUAPOKCHA ATIOMUHHUS W THIPOKCHIA IIMHKA, DPEIICHHE

SKCIICPUMCHTAJIbHBIX 3a/1a4 11O TCME «BakHele MeTaibl U UX COCTUHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa 1 MaTepuanbsl B OBCEITHEBHOM KM3HM YelloBeKa. bezomacHoe HCMoiIb30BaHUE BELIECTB M XMMHUYECKHX peakuuii B ObiTy. IlepBas
IIOMOILb [P XMMUYECKUX 0KOTr'aX U OTPABIICHHUSIX.



XuMUYecKoe 3arpsi3HeHUe OKpysKaroleil cpebl (mpeenbHas JomycTUMas KOHLEHTpalus
Bemiects, nanee — [1JIK). Ponb Xxumuu B pemieHun 3K0JIOTHIECKUX MTPOOIIEM.
Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIIOB, OJTMMEPHBIE MaTEPUATIBI).

Meostcnpeomemnwie ceasu

Peanuzanus MexXnpeIMETHBIX CBA3C€H NpPU M3yUYEHUU XUMHUHM B 9 Kilacce OCYILIECTBIISIETCS 4YEpe3 MCIONIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX NOHATHUH, TaK ¥ MOHITUH, SBIAIOLIMXCS CUCTEMHBIMU JJIS1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KIaCCU(PHUKAIHSL, IEPUOJUUHOCTD,
HaOJr0IeHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, H3MEPEHHE, MOICITb, SBIICHHIE, TAPHUKOBBIN 3(h(heKT, TEXHOIOTHS, MaTepPHAJIBL.

®usuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TONbI, PaJIUOAKTUBHOCTH, MOJIEKYJA, JJICKTPUUYECKUN 3apsf,
IIPOBOJHHUKH, TIOJYIIPOBOIHUKH,

AUSJICKTPUKH, (I)OTOBJ'IGMGHT, BCIICCTBO, TECJIO, O6’béM, arperaTHoc¢ COCTOsAHHC BCLIICCTBA, I'a3, pacCcTBOpP, PACTBOPUMOCTH, KPUCTAJINYCCKAA
peméTKa, CIIJIaBBbI, (I)I/I3I/I‘leCKI/Ie BCJIIMYNHBI, CIUHHUILIBI UBMCPCHUA, KOCMHUYCECKOC NPOCTPAHCTBO, IIJIAHCTHI, 3Bé3].'[LI, COJ'IHI_IC.

buonorus: porocunTes, qpixanue, Ouochepa, IKOCUCTEMa, MUHEPaIbHbIE Y100peHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEJIbHbIE BELIECTBA.
I'eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOTIAeMbI€, TOTLNTUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATDBI



OCBOEHMAA ITPOI'PAMMBI 110 XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS IPOrPAMMbI OCHOBHOI'O OOIIIEro 00pa3oBaHMs

JOCTHUIalOTCA B XOAC O6yLIeHI/I${ XHUMHUHU B CIHUHCTBEC y‘l€6HOI71 U BOCHUTATEIILHOMU ACATCIIBHOCTH B COOTBETCTBUM C TpaAuUIHMOHHBIMH
pOCCHfICKHMPI COIMOKYJIbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMMU, ITPUHATHIMU B 06H_I€CTBG paBujiaM U HOPpMaMH ITOBCACHUA U

CHOCO6CTBYIOT nmponeccamMm CaMOIIO3HAHUSA, CaMOPAa3BUTUSA U COLIMAJIM3allun O6yanOHIHXC$[.

JInyHOCTHBIC pe3yiibTaTbl OTpaXKar0T T'OTOBHOCTb 06y11a10u1nxc;1 PYKOBOACTBOBATLCS CHCTEMOM TO3UTHBHBIX OECHHOCTHBIX OpI/IeHTaHI/Iﬁ u
paciiupCHUC ONbITa ACATCIIBHOCTU HA ec OCHOBC, B TOM YHUCJIC B HaCTH.

1) naTpruoTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUS K OT€YECTBEHHOMY KYIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY

HACJIEIUIO, TOHUMAHUS 3HAUEHUSI XUMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHON MH(pOpMAIHEi o
HGpGZ[OBBIX JOCTHMXKCHUAX U OTKpI)ITI/H[X MI/IPOBOI71 158 OTG‘IGCTBGHHOﬁ XHUMHU, SaI/IHTepCCOBaHHOCTI/I B HayLIHI)IX 3HAHUAX 06 YCTpOﬁCTBC MI/Ipa 158
o01ecTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMSI:

MPEACTABJICHUS O COLMAIbHBIX HOPMaxX U MpaBUjaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B

0OIIIECTBEHHO TOJIE3HOM, YIeOHOMCCIIEI0BATEIbCKOM, TBOPUECKOM M IPYTUX BUAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH

COBMeCTHOﬁ JCATCIIBHOCTHU HpI/I BBIITOJIHCHUHN y‘Ie6HI)IX, II03HABATCJIbHBIX 3a1a4, BBIIIOJTHEHUN XUMHNYCCKUX 3KCHepI/IMeHTOB, CO3JaHUN y‘-Ie6HBIX

IMPOCKTOB, CTPEMJICHUA K B3AUMOIIOHUMAHHWIO U B3aMOIIOMOIIHU B ITPOLECCC 3TOH y‘-IC6HOI>i JACATCIIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IIOBCIACHUC U
IMOCTYIIKHU CBOUX TOBapHHIefI C MMO3WIWH HPAaBCTBCHHBIX U ITPABOBBIX HOPM C y‘-IéTOM OCO3HaHUA HOCJ'IG}ICTBI/If/i IMMOCTYIIKOB,



3) HEHHOCTH HAYYHOI'O MIO3HAHMSL:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XUMUYECKON PEAKIIMH, COOTBETCTBYIOINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABIISIIOLIME OCHOBY JJIs HOHUMAHUS CYITHOCTH HAyYHOH KapTHHBI MHpa, IPEICTaBICHUS 00 OCHOBHBIX

3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBA3X YEJIOBEKA C IPUPOIHON CPEIOH, O pOJIU XMMHUHU B IIO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MMO3HABaTEJIbHBIC MOTHBBI, HAITPABJICHHBIC HA TIOJYYCHUE HOBBIX 3HAHHUM MO0 XUMHUH, HEOOXOUMBIC JIJIs1 0OBsICHEHUS HAOII0JaeMbIX MPOIECCOB U
SIBIICHHI, I0O3HABATEILHOM,

MH(GOPMAIMOHHON U YATATEIHCKOW KYJIbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHOM
paloThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOil, JOCTYIHBIMU TEXHUYECKMMHU CPEICTBAMU MH(MOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYYCHHIO U TMO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpPa30BaHUIO, MPOEKTHOW M MCCIIEI0BATEIbCKON
NEeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY

HAIpPaBJIEHHOCTU U YPOBHS O0y4YEHUS B ajbHEHILIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTH HU3HH, OTBETCTBEHHOI0 OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 kKM3HU, OCO3HAHUE TOCIIEACTBUN
U HENpUATHE BPEAHBIX INPUBBIUEK (YMOTpeOJIeHMs alKOrojs, HApKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIIOJIEHUS IMpaBWJI 0€30MacHOCTH MpHU
O0palleHnu ¢ XUMUYECKUMHM BEIIECTBAMH B OBITY U pPEAIbHOM KHU3HH;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPaKTUUECKOMY U3YUEHHIO Tpodeccuil U Tpya pa3IudyHOro poja, yBaKeHUE K TPYAY U pe3yibTaTaM TPYAOBOH AESITEIbHOCTH, B TOM

YHCJIC HAa OCHOBC IMPUMCHCHUA MTPCIMETHBIX 3HAHHH T10 XUMHWH, OCO3HAHHBIN BI)I60p HHHHBHHyaHBHOﬁ TPACKTOPUHN IPOJOJKCHUA 06p330BaHI/I$I C
y‘IéTOM JIMYHOCTHBIX UHTCPECCOB U CIIOCOOHOCTH K XHUMUU,



OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHemHoi npodeccHoHaNbHON AESITENTbHOCTH W PAa3BUTUS HEOOXOAMMBIX YMEHHI, TOTOBHOCTb
a/1alITUPOBATHCSA B

po¢eCCUOHAIILHOM Cpejie;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

9KOJIOTMUYECKHU 11€JIECO00pa3HOE OTHOLIEHUE K IPUPOJE KaK UCTOYHHUKY KU3HU HAa 3eMJle, OCHOBE €€ CYyIECTBOBaHMS, NIOHUMAHHUE LIEHHOCTH
3JI0pOBOr0 M 0Oe301acHOro obpasa >KU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DU3MUECKOMY M IMCHUXHYECKOMY 37J0POBBIO, OCO3HAHHE
LEHHOCTH COOJIIO/ICHHS ITPaBUII 0€301IaCHOTO MOBEACHHS ITPU PabOoTe C BEIIECTBAMH, A TAK)KE B CUTYaLUsAX, YIPOKAIOIINX 370POBBIO U JKU3HU JII0 JICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUSI, MOJTydaeMble PH U3yYCHUN XUMUH, JUTS PEIICHHs 3a/1a4, CBS3aHHBIX C OKPYKAIOMIEH MTPUPOJHON CPeaoH, JUIs

IOBBIIICHUA YPOBHA 9KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHU r100aabHOTO XapaKTepa 3KOJOIHYCCKUX HpO6JI€M n HYTeﬁ HUX PCHICHHUA ITOCPCACTBOM
MCTOAOB XHMMHUH, DKOJIOI'MYCCKOI'O MBIIUICHUA, YMCHUA PYKOBOACTBOBATHCA WM B HO3HaBaT€JIBHOI\/JI, KOMMYHHKaTHBHOﬁ n COIII/IaJILHOfI IMPAaKTHKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMeTHBIX pPe3ylbTaTOB BBIIEISAIOT 3HAUUMBIE 71 (POPMHUPOBAHUS MUPOBO33PEHUS OOIEHAYUYHbIE MMOHATUS (3aKOH, TEOpHs,
NPUHIMI, TUIIOTE3a, (PaKT, cucTema, MPOLECcC, IKCIEPUMEHT U JPYroe.), KOTOpbIe MCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U
MIO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPEeIMETOB (POPMHUPOBAThH MPEACTABIEHUE O IIEJIOCTHON HAYYHOM KapTHMHE MUDPA, U YHUBEPCAJIbHBIE yueOHbIE
neiicTBus (Mo3HaBaTeIbHbIE,

KOMMYHUKATHBHBIC, pel"y.]'IHTI/IBHLIC), KOTOPBIC o0ecreynBaroT (I)OpMI/IpOBaHI/Ie TFOTOBHOCTHU K CAMOCTOATCIbHOMY IIJIAHUPOBAHUIO U
OCYIICCTBJICHUIO y‘Ie6HOI71 ACATCIIBHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC el CTBHUS

Ba3oBble Jjornyeckue aeiicTBUA:



YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUI: paCKPbIBaTh CMBICII XMMUUYECKHX MOHATHH (BBLACIATH UX

XapaKTepHbIC TPU3HAKH,

YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSTHUSMH), HCIIOJIB30BAaTh MOHATHUS Ui OOBSCHEHMs OTACIBHBIX (PAKTOB M SIBICHHUH, BHIOWpATH
OCHOBAHUS M KPUTEPHHU JJIS KJIaCCU(PUKALMK XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKLUi, yCTaHABIUBATh MPUYMHHO-CIICACTBEHHBIC CBA3H MEXKTY
00BbEKTaMU U3yUYEHHUs, CTPOUTH JIOTUUECKUE PacCyKIeHHs (MHAYKTUBHbIC, JIelyKTUBHbIE, 110 aHAJIOTUH), 1€1aTh BBIBOBI U 3aKIIIOUCHUS;

yYMEHUE NPUMEHATh B IPOLIECCE MO3HAHUS TOHATHUS (IIPEIMETHbBIE U METAIIPEMETHBIE),

CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, IPEOOPa30BbIBATh IMPOKO MPUMEHSIEMbIE B XMMUU MOJIEIIbHBIE IPE/ICTaBICHUS —
XUMHAYECKH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUECcKas (popMyiia U ypaBHEHUE XUMUYECKON PEaKkIUu — MPH PEHICHUH y4eOHO-IT03HABATEIbHBIX 3a/1a4, C
Y4ETOM 3THUX MOJETbHBIX MPEJCTABICHUN BBISBIATh U XapaKT€PU30BaTh CYIIECTBEHHbIE NMPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BELIECTB U
XUMUAYECKUX PEaKIUii, BBISIBIISATH OOIINE 3aKOHOMEPHOCTH, IPUIMHHO-CJICICTBEHHBIEC CBS3H U IIPOTUBOPEYHS B M3y4aeMbIX IIPOIECcCaxX U SIBICHUSX.

Bba3oBble ucciaenoBareibcKue AeiicTBHS.

YMCHHC HCII0JIB30BATH ITOCTABJICHHBIC BOIIPOCHI B KAYECTBC HHCTPYMCHTA IMO3HAHHS, 4 TAKIKC B KaU€CTBC OCHOBBI JJIA (bOpMHpOBaHI/IH THIIOTE3bI
110 IPOBCPKE NPAaBUIIbHOCTU BBICKA3bIBACMBIX CY)KIICHI/IfI;

HpI/IO6p€TeHI/I€ OIIbITA IO MJIAHWUPOBAHUIO, OPraHu3aluu U MPOBCACHUIO YUYCHUYCCKUX SKCIICPUMEHTOB, YMCHUC Ha6J'IIO}IaTI> 3a XO/JI0M IIpornecca,
CaMOCTOATCIIBHO IIPOTHO3UPOBATL €TI0 PE3YJIbTAT, (I)OpMy.TII/IpOBaTB O606H_ICHI/ISI " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOl"O OIlbITa, UCCIICAOBAHM,

COCTaBIIATh OTYET O MpOoIeTaHHON padoTe.
Pa6ora ¢ undopmanmueii:
yYMEHHE BbIOMpAaTh, aHAIM3UPOBATh U HHTEPIIPETUPOBATh HUH(POPMALIUIO PA3TUYHBIX BUJIOB

dbopM mnpencTaBieHUs, MOIYYaEMYI0 M3 Pa3HbIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs JUTEpaTypa XUMHUYECKOrO COJIEpXaHHs, CIpPaBOYHbIC
noco6us, pecypcol HTepHETa), KPUTUYECKH OLIEHUBATh IPOTUBOPEUHMBYIO U HEAOCTOBEPHYIO HHPOPMAIIHIO;



YMEHHE MPUMEHSATh Pa3IMYHble METOJbI M 3alpOChl MPU MOUCKE M OTOOpPEe MH(POpPMAIMK U COOTBETCTBYIOIIMX TaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUS YU€OHBIX U MO3HABATEIBHBIX 3a7[a4 ONpeAeIEHHOr0 TUIlA, MPUOOPETEHHE OMbITa B 00JIACTH UCTIOIL30BAaHUS HH(POPMAIIIOHHO-

KOMMYHHUKATHBHbBIX TEXHOJIOTUH, OBJIaJIeHUE KyJIbTYypOi aKTUBHOI'O UCIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEIbHO BBIOMPATh
ONITUMAJIBHYIO (POPMY IPECTABICHHUS

uHpoOpMallUd ¥ WUIIOCTPUPOBATh peEIlaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JAuarpaMMaMu, JApyrumMu Qopmamu rpaduku ©U HX
KOMOMHAIIMSIMI; YMEHUE MCTIOIh30BaTh M aHATM3UPOBATH B TIPOIecce YIEOHOM 1 HCCIeI0BATENIbCKON ASSITETFHOCTA HH(POPMAITUIO O BIUSHUAN

MIPOMBIIIIICHHOCTH, CEJILCKOT0 X03UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH TPUPOIHOU CPEIbI.

KoMMmyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

yMEHUS 3a/1aBaTh BOIPOCHI (B XO€ Auanora u (Win) TUCKYCCUU) TIO CYIIECTBY

o0cykaaemMoi TeMbl, GOPMYIHUPOBATH CBOU MPENIOKEHHSI OTHOCUTEIHHO BBIMIOTHEHUS TPETIOKEHHON 3a/1a4H;

YMEHUS IPEACTABISATH OJYYEHHBIEC PE3YNIBTATHI TO3HABATEIBHON JEATEIBHOCTH B YCTHBIX U MUCbMEHHBIX TEKCTAX; JEJIATh MPE3EHTAINIO
PE3YNBTATOB BBHIOJIHEHUS XUMHUUECKOTO dKCTIIepUMeHTa (J1a00paTOpHOTO OIBITA, 1a00paTOPHOUM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB

BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW TO3HABATEILHOW M HCCIEIOBATEIBCKON NEATEITHHOCTH TIPU PEUICHUN

BO3HHUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOILIMX WHTEPECOB M COIJIACOBAHUS MO3MLUH (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPUEB 110 OLIEHKE KauyecTBa BBIITOJIHEHHOM pabOThI U ApyTHUE).



PeryasiTuBHble YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUA:

YMEHHUE CAMOCTOSITEIILHO OIPEEIIATh e e TeIbHOCTH, TUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH

KOPPEKTHPOBAaTh CBOIO JIEATENBHOCTh, BBHIOMpaTh HambOosnee HPQPEKTHBHBIE CIIOCOOBI pemIeHus y4eOHBIX M IIO3HABATEIbHBIX 3a/ad,
CaMOCTOSITENIHO COCTaBJISITh WIJIM KOPPEKTHPOBATh IMPEJIOKECHHBIA aJTOPUTM ACHCTBUN MPH BBIOJHCHUU 33JaHUN C Y4ETOM IOIYYEHHS HOBBIX
3HaHUI 00 N3ydyaeMbIX 00BEKTaxX —

BCIICCTBAX U PCAKIUAX, OCHUBATL COOTBCTCTBUEC IMOJTYYCHHOI'O pE3yJjibTaTa 3asIBIICHHOM e,

YMCHHC UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IIPC/JIaracMbIC B YCJIOBUU 3aJaHuM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yJabTaTOB [10 OCBOEHHUIO 0053aTE€IBLHOTO COAEPIKAHNUS,

YCTaHOBJICHHOTO JaHHOU (enepanbHOil paboueil mporpaMMoil, BBIIEISIOT: OCBOGHHBIE O0YYArOIIMMUCS HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NENUCTBUM, crenupuUYecKue s MpeAMETHOM o0nacTu «XUMHUsS», BUIBI JESITCIBHOCTH M0 TOJYYSHHIO HOBOTO 3HAHUSA, €r0 WHTEPIpPETaIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIlHsX.

K koHIy 00yueHus B 8 kijiacce nmpeMeTHbIe pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPaXxaTh CHOPMHUPOBAHHOCTD y O0yUarOIIUXCSl YMEHUI:

PaCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX TOHSTHI: aToM, MOIJICKYJIA, XUMHUYECKUM OJICMCHT, IMPOCTOC BCHICCTBO, CIIOKHOC BCHICCTBO, CMCEChH
(O,E[HOpO,Z[HaSI n HGOI[HOPOI[HaH), BaJICHTHOCTD,

OTHOCHUTCIIbHAA aTOMHAA U MOJICKYJISIpHAS MaccCa, KOJIMYECTBO BCIICCTBA, MOJIb, MOJIApHAas



Macca, MaccoBast 10151 XUMUYECKOT0 JIEMEHTA B COEJMHEHUH, MOJIIPHBIN 00BEM, OKCH,
KHCJI0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCICHUS, XUMHUECKast
peakiys, Kiaaccu(puKaus peaKkifii: peakiuy COeANHEHHS, PEaKIIUU Pa3JIOKECHHUS, PEaKIIUH
3aMeIIeHUs], peakiuu 00MeHa, IK30- U YHJO0TEPMUYECKHUE PEAKLIUH, TeIUIOBON YPPEKT peaKiuu,
SIIPO aTOMa, AJIEKTPOHHBIN CJION aToma, aTOMHas OpOUTallb, painyC aTOMa, XUMUYECKasl CBSI3b,
MOJISIPHAs M HENOJISIpHAs KOBAJICHTHAs CBSI3b, HOHHAS CBsI3b, MOH, KATUOH, aHUOH, PacTBOD,
MaccoBas J10J1s BelecTBa (IIPOLIEHTHAs KOHLEHTpalMs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTh 3TH ITOHATUS PU

OIMCAHUU BEUIECTB U UX MPEBPALLCHUN;

MCIOJIb30BaTh XMMHUYECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHs JOPMYJT BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIUH;

OTIPEIETISATH BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, CTETIEHb OKUCIICHHUS DJIIEMEHTOB B OMHAPHBIX COSAMHEHUSX, IPUHAITIC)KHOCTh
BEIIIECTB K ONPECIEHHOMY KJIACCy COSMHEHUM 10 (opMysiam, BU XUMHUUYECKOU CBSI3U (KOBAJIGHTHASI U MOHHAS) B HEOPTAaHUUYECKUX COCTMHEHUSX;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MenpaeneeBa: 1eMOHCTPUPOBATh TIOHUMaHUE

HepI/IO)II/I‘{eCKOI\/’I 3aBHCHMOCTH CBOMCTB XMMHYCCKHUX IJIEMEHTOB OT UX ITOJIOKCHHS B

HCpHOI[H‘-ICCKOfI CUCTCMC, 3aKOHOB COXPAaHCHUS MACChI BCIICCTB, IOCTOAHCTBA COCTABAa, AaTOMHO-MOJICKYJIIPHOI'O YUCHU S, 3dKOHA ABora,upo;

OIHCHIBATh U XapaKTepu3oBaTh TabanuHyto popmy [lepuonnyeckoil cucTeMbl XUMHUECKUX



AJIEMEHTOB: Pa3IM4aTh MOHATHS «TJIaBHas noarpymnma (A-rpymnmna)» u «nodounas nmoarpymnmna (b-
TPYIIa)», Majible ¥ OOJIBIIHE MEPUOAbI, COOTHOCUTH 0003HAUCHHUSI, KOTOPBIC UMEIOTCS B TAOJIHIIC
«IIepuoanueckas cucrema Xumuyeckux 3jemMeHToB 1. 1. MeneneeBa» ¢ 4MCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sapa, odiiee
YUCJIO JIEKTPOHOB U PACHpPEIETICHUE UX MO AJIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUITMPOBATh XUMHUUYECKHE JIEMEHTBI, HEOPTAaHMYECKHUE BEIICCTBA, XMMHUYECKUE PEAKITUN
(0 YKCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIIOBOMY 3 (exTy);
XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKHE CBOMCTBA BEIICCTB PAa3IMYHBIX KJIACCOB,
MOJTBEPIK/Iast ONMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIINX
XMMHYECKUX PEAKIIUI;

MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIeMeHTa 1o (opMylie COeTMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIINU;

MPUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEILHON IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,

000011IeHIEe, CUCTEMATH3AINIO, KITACCU(UKAIIHNIO, BRISIBJICHUE IPUUYUHHO-CIICICTBEHHBIX CBSI3EH



— U1 U3yYEHHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIM, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOIOZICHUE, U3MEPEHUE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pealbHBIN U
MBICJICHHBIN );

CJIeIOBATh MPaBUIIaM I0JIb30BAHMSI XUMUYECKON TIOCYI0H 1 TabOpaTOpHBIM 000pYI0OBAaHUEM, A
TaK)Ke IpaBuiiaM OOpAaIlEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSAMU IO BBIITOJIHEHUIO
71a00PATOPHBIX XUMUUECKHX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BOIOpO/Ia M KUCIIOPO/a), IPUTOTOBIICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOM J0JeH
PacTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U MIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHUIO PaCTBOPOB IIEJI0UYEH U KUCIIOT C MOMOLIBI0 HHAUKATOPOB (JIaKMYyC,

(dheHondTaNCHH, METHIIOPAHXK U IPYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

No /it HaumenoBanue pa3ienoB U TeEM IPOrpaMMBbI KonuuecTBo uacoB DnekTpoHHbIe (IUPPOBHIE) 00pa30BaTEIBHBIE PECYPCHI
Beero  Ilpaktuueckue paboTbl

Pa3nen 1. BeegeHue

1.1 MpeameT XMmum 3 1 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
1.2 ATOMbI M MONIEKY/bI 12 bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 15

Pa3nes 2. AToMbl U MONEKyAbl
2.1 DNEKTPOHHbIE U CTPYKTYPHblE GOpMy bl 1 bubnurorexa LIOK https://m.edsoo.ru/7f41837¢
2.2 Buabl XMMUYECKOM CBA3M 5 bubmmorexa LIOK https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No /it HaunmenoBanue pa3zienoB U TeM NporpaMMbl

Hroro no pazueny

Pa3aea 3. Xumunyeckme npoueccol
3.1
3.2

Hroro no pasacity

dnsnyeckne n xXmmmyeckne npoLeccsbl
Knaccnopumkauma XuMmmyeckmx peakumni

PesepBHOe Bpemst

Pasznea 4. CoeagnHEHNA XMMUYECKUX SNIEMEHTOB

4.1. Knaccbl XMMUYECKUX cCoeANHEHUN

4.2. TeHeTUYECKaA CBA3b MeXKAy KNacCaMm XMMUUYECKNX
coeuHEeHUM

Pasgen 5. PacueTtbl N0 XMMUYECKUM YPaBHEHUAM

5.1. Bo3gyx — cmecb rasos

5.2. MonApHbIn 06bem rasos
Pa3nen 6. PactsopeHue n pactsopsl. T3/, n OBP

6.1 Boga Kak pactsopuTenb

Bcero

12

KomnuectBo yacos
[IpakTrueckue paboThI

DnekTpoHHbIe (U POBHIE) 00pa30BaTEIBLHBIC PECYPCHI

bubmmorexa LIOK https://m.edsoo.ru/7f41837¢
bubmmorexa LIOK https://m.edsoo.ru/7f41837¢

bubmmorexa LIOK https://m.edsoo.ru/7f41837c
bubnmoreka [{TOK https://m.edsoo.ru/7f41837c
bubnunoreka LIOK https://m.edsoo.ru/7f41837¢
bubnmorexa LIOK https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No /it HaunmenoBanue pa3zienoB U TeM NporpaMMbl

6.2. Teopus aNeKTpoAnTMYecKon guccoumaumm (TIL)
6.3. OKMCAUTENbHO-BOCCTAHOBUTENbHbIE peaKkumn (OBP

Pa3znen 6. XuMnyeckmii NnpakTUKym

Peseps

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

Bcero
3

68

KomnuectBo yacos
[IpakTrueckue paboThI

DnekTpoHHbIe (U POBHIE) 00pa30BaTEIBLHBIC PECYPCHI



MHOYPOYHOE IINIAHUPOBAHHUE

8 KVIACC
Ne Tema ypoxka KommuecTBo yacos Hara DJEeKTPOHHBIE UPPOBBIE
/1 Bcero Konrtponsabie Ilpaktnueckme —H3YHICHHA 00pa30BaTENILHEIC PECYPCh
paboThI paboThI
1 TIlpenmer xumumu. 1 5.09.23 bu6nuoreka [IOK
https://m.edsoo.ru/ff0d210c
2  TlousTue 0 MeTOAaX IMO3HAHKS B XHMHUH 1 6.09.23 bubmmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 Ilpakruueckas padora Ne 1 «IIpaBuna paGoTsl B 1 12.09.23  bubnuoreka [IOK
JabopaTopuu U MPUEMBI 0OpaIeHHs ¢ JTaOOPaTOPHBIM 13.09.23  https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
4 Yuctele BeniecTBa U cMecu. CriocoObl pazaeneHus cMeceit 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d26ca
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d28c8
5  ATOMBI U MOJIEKYJIBI 1 19.09.23  bubmuoreka [IOK

https://m.edsoo.ru/ff0d2a6c
6  XUMHYECKHUE JIEeMEHThI. 3HaKU (CUMBOJIBI) XUMHUYECKUX 1 20.09.23  bubamnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

10

11

12

13

14

15

16

17

18

Tema ypoka

9JICMCHTOB

IIpocTsle U CIOKHBIE BELIECTBA
ATOMHO-MOJIEKYJIIPHOE YUCHHE

MNepuogmyeckmin 3akoH u MNepuogmyeckas cuctema
O.N.MeHpenesa

Mepwvoapl, rpynnbl, nogrpynnol
CtpoeHue atomoB. CocTaB aTOMHbIX Agep. N3oTonbl

CTpOGHMe INNEKTPOHHDbIX obos104eK aTOMOB

31EMEHTOB I'Iepmo,a,w-leCKoﬁ CNCTEMDI

XapaKTepVICTMKa XUMUNYECKOTO 3/1IeMEHTA NO ero
NONOXKEHUIO B nepMOAMHeCKOVI cucrteme

3HayeHue I'Iepmop,mqecr(oro 3aKOHa 414 Pa3BUTUA HayKK
N NPaKTUKKU

D/IEKTPOHHbIE U CTPYKTYPHbIe GOpMYy/ibl
MoHHas xmumun4yecKkas cBasb

KoBasieHTHaa nonApHaa XMMmmn4yecKasn CBA3b.
al'leKTpOOTpMLl,aTel'leOCTb

KoBaneHTHaa HenonA pHaA CBA3b

KomnuectBo yacos

Bcero KoHutpomnbHbie
paboThI

[IpakTuueckue
paboThI

Jara
U3Yy4EeHUS

26.09.23
27.09.23
3.10.23
4.10.23
10.10.23

11.10.23

17.10.23

18.10.23

24.10.23
25.10.23

7.11.23

8.11.231

DNeKTpOHHBIE MIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChHI

https://m.edsoo.ru/ff0d2be8
Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d2a6c
bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2d50
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c
bubnnoreka IIOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bubmorexa [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d3al6

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3b88
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmmorexa [JOK
https://m.edsoo.ru/ff0d3f34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

/o

19

20

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

CocrasneHue cl)opN\yn KOBaJZIEHTHbIX COGAMHGHM% no
BaNNEHTHOCTU XUMUYECKUX INEMEHTOB

MeTannnyeckaa Xumm4yecKan CBA3b

®Ou3nYeCKUue U XUMUYECKHUE ABNEHNA. XUMNYECKUNE
peakunmn

MPWU3HAKKN N YCNOBUA NPOTEKAHUA XMMUYECKUX PeaKLLUi
ANNOTPONHbIEe coeaUHEHUA

3aKOH COXpPaHeHUsA Macchl Belwects. XMMUYeckme
ypaBHeHMsA

BblumcneHna maccbl, KOAnMYecTBa BeLecTs No
YpPaBHEHNUAM XUMNYECKNX peaKu,Mﬁ

Knaccndumkauma XmuMrYeckmx peakumni

KoHTponbHas pabota N2 1 no teme «Belectsa u
XMMUYECKUE peakLmmn»

BuHapHble coeaMHEeHNA MeTan0B U HEMETaNN0B
OKcuabl: cocTaB, KnaccuduKauma, HOMeHKNaTypa

BarkHelwune Knaccbl BUHapPHbIX COeAMHEHUN- OKCUAbI U
NleTyume BoAOPOAHbIE COeANHEHUSA

OcHoBaHuA: cocTas, Kl'IaCCMd)MKaLI,Mﬂ, HOMEHKANATypa

KomnuectBo yacos

Bcero KoHutpomnbHbie
paboThI

[IpakTuueckue
paboThI

Jara
U3Yy4EeHUS

14.11.23

15.11.23

21.11.23

22.11.23

28.11.23

29.11.23

5.12.23

6.12.23

12.12.23

13.12.23

19.12.23

20.12.23

26.12.23

DNeKTpOHHBIE MIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChHI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d448e
bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
https://m.edsoo.ru/ff0d497a
bubmnoreka IIOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4ae2

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4f42

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

/o

32

33

34

35

36

37

38

39

40

41

42

43

44

Tema ypoka

KucnoTbl, cocTas, KnaccupuKaums, HOMeHKNaTypa
Conu Kak Npou3BoAHble KUCNOT U OCHOBaHMUI
MonyyeHEe N XMMUYECKME CBOMCTBA OKCUA0B
MonyyeHne v CBOMCTBA OCHOBAHWM

MonyyeHne 1 CBOMCTBA KACNOT

MonyyeHune 1 cBOMCTBA conemn

FeHeTUYecKan CBA3b MeXAy Knaccamm HeopraHUYecKmx
coeMHEeHN

KoHTponbHaa pabota N2 2 «OcHOBHble Knaccbl
HEeOopraHMYEeCKNX CoeAUHEHUNY

PaCTBOpeHVIe. PaCTBOpMMOCTb BellecTs B BOAE

Bo3gyx — cmeco rasos. Coctas Bo3ayxa. Kucnopog v ero
dun3nyeckme n xmummnyeckme ceorctea. O3oH

Bogopoa, ero HaxoxaeHue B npupoge. Pusmnyeckume n
XMMUYECKne CBOCTBa

MonsipHbIit 06bem ra3os. 3akoH ABoraapo

BbluncneHuns ob6bema, KonnMyecTsa BeLLECTBA rasa No ero
N3BECTHOMY KOJIMYECTBY BELLECTBA MU 06bEMY

KomnuectBo yacos

Bcero KoHutpomnbHbie
paboThI

[IpakTuueckue
paboThI

Jara
U3Yy4EeHUS

27.12.23
9.01.24

10.01.24
16.01.24
17.01.24
23.01.24
24.01.24
30.01.24
31.01.24
6.02.24

7.02.24

13.02.24

14.02.24

DNeKTpOHHBIE MIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChHI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d55a0
bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5708
bu6nuoreka [IOK
https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2
bubnnoreka IIOK
https://m.edsoo.ru/ff0d5b40
bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba
bubnnoreka IIOK
https://m.edsoo.ru/ff0d6342

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d664e

bubmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d67ca

bu6nuoreka [IOK
https://m.edsoo.ru/ffOdfee2
but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

/o

45

46

47

48

49

50

51

52

53

o4

55

56

Tema ypoka

BblunmcneHuns obbema rasa no YPaBHEHUIO peakunn Ha
OCHOBE 3aKOHA 06bEMHbIX OTHOLIEHWNI ra3oB

TennoBo apdeKT XMMMUUYECKOM peaKkuumn, NOHATHE O
TEPMOXMMUNYECKOM YPAaBHEHWNM, IK30- U
3HOO0TEPMMUYECKME PEeaKLUM

Tonnauso. 3arpﬂ3HeHme BO34YyXa, cnocobbl ero
npegorepaweHna

du3myeckne n xMmmyeckue CBOMCTBa BOAbI

Boaa Kak pacrtBopuTtenb. HacblweHHble 1 HeHacCbIWEHHble
pPacTBOpbLI. Maccosas oona sewecrsa B pacTtBope

PelweHue 3aaa4y no teme «OnpeaeneHne MaccoBon A01u
BEeLLeCcTBa B pacTBope

KoHTposibHasA pabota No 3 «M3meHeHuMs, npoucxoadaime
C BelLecTBamm»

INeKTpoAUTUYECKan aMccolmalms

OCHOBHbIE MOJIOKEHUA TEOPUU ITEKTPOSINTUYECKOM
auccoumaumm

MNoHHble ypaBHEHUA peaKkLuii

CreneHu oKMUcneHus

OKNCANUTENBbHO-BOCCTAaHOBUTEIbHbIE peakynmn

KomnuectBo yacos

Bcero KoHutpomnbHbie
paboThI

[IpakTuueckue
paboThI

Jara
U3Yy4EeHUS

27.02.24

28.02.24

5.03.24

6.03.24

12.03.24

13.03.24

19.03.24

20.03.24

2.04.24

3.04.24

9.04.24

10.04.24

DNeKTpOHHBIE MIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChHI

bubnmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6nmoreka [IOK
https://m.edso0.ru/00ad9b7c

bubnnoreka IIOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edso0.ru/00ad9ch?2
bubnnoreka IIOK
https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bubmmoreka [IOK
https://m.edsoo.ru/00ada52¢c

bu6nuoreka [IOK
https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bu6nuoreka [IOK
https://m.edsoo.ru/00ada6hc
but6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edso0.ru/00ada96e



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIE MIUPPOBHIC

/I Bcero Kontpoabable IIpaktuyeckme H3YICHHA 00pa3oBarebHbIE PECyPCBI
paboThI paboThI
57 OKucautenu v BoccTaHOBUTENN 1 16.04.24 bubmmoreka [JOK
https://m.edsoo.ru/00adaab8
58 MMpakTtnyeckas pabota Ne 2 «HabnoaeHun 3a 1 1 17.04.24 bubmmoreka [IOK
M3MEHEeHMAMM, MPOUCXOALLMMM 3a ropALLei CBeYoi 1 https://m.edsoo.ru/00adac34
NX ONuCcaHMe»
59 T[paKtnyeckas pabota Ne 3 «[purotoBneHne pacTsopa 1 1 23.04.24 bubnmoreka [JOK
caxapa M pacyeT ero MaccoBoM 40U B pacTBOpE» https://m.edsoo.ru/00adaab8
60 [MMpaKTuyecKkas pabota N2 4 « AHaNN3 NOYBbI U BOAbI» 1 1 24.04.24 bubnuoteka [IOK
https://m.edsoo.ru/00adaab9
61 [MMpaKtnyeckas pabota Ne 5 «[MpU3HAKN XMMNYECKMX 1 1 7.05.24 bu6mmoteka [IOK
peakumin» https://m.edsoo.ru/00adae28
62 [MpaKtnyeckasa pabota N2 6 «MOHHble peakunumn» 1 1 8.05.24 bubmuorexa [JOK
https://m.edso00.ru/00adb076
63 [MMpaKtnyeckas pabota Ne 7 «YcnoBusa npoTeKkaHun 1 1 14.05.24 bubnuoteka [JOK
XMMUYECKUX Peakuuii mexay pacTsopamu https://m.edso00.ru/00adb076
3/1EKTPONIUTOB»
64 TMpaKtnyeckana pabota Ne 8 «CBoMcTBa KMCAOT, 1 1 15.05.24 bubnuoteka [JOK
OCHOBAHW, OKCMAOB U CONen» https://m.edso00.ru/00adb486
65 [MpaKtuuecKkas pabota Ne 9 «PelueHune 1 21.05.24 bubnuoreka [IOK
3KCnepmmMeHTaNnbHbIX 3aaa4" https://m.edsoo.ru/00adb33c
67 PesepBHbIit ypok. O000IICHHE U cUCTeMaTH3anys 3HaHmin 1 22.05.24 bubmuoteka [JOK
https://m.edsoo.ru/00ad9cb?2
68 PesepsHblif ypok. O6001eHe U cucTeMaTu3anus 3Haunii 1 28.05.24  bubmumorteka LIOK

https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4
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https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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