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HOACHHUTEJIBHAS 3AITMCKA

Pabouvas mporpamma mo mpeaMery « XuMHshy JUIs 8 Klacca coCcTaBJicHa Ha OCHOBE:

- deepanabHOrO TOCYIapPCTBEHHOTO 00pa30BaTEIFHOIO CTaHAapTa OCHOBHOTO OOIIET0 00pa30BaHUs, YTBEPKICHHOTO Mpuka3oM MuHHCTEpCTBa 00pa30BaHUS M HAYKH
Poccutickoit ®eaepanuu ot 31 mast 2021 No287

- ®enepanpHON 00pa30BaTEIFHON MPOrPaMMBI OCHOBHOTO 0011ero oopaszoBanus ot 18.05.2023 Ne370

- IIpuxaza Munnpocsenienns Poccun ot 09.10.2024 Ne 704 «O BHeceHMM MU3MEHEHUM B HEKOTOpBIE MpHKa3bl MuHKcTepcTBa mpocsemienus Poccuiickoit deneparuy,
Kacarommecs: QeepabHBIX 00pa30BaTeNbHBIX MPOrpaMM HAYaJbHOrO OOIEro oOpa3oBaHWs, OCHOBHONO OOIMIEro 0O0pa3oBaHWs M cCpemHero oOIIero oOpa3oBaHUs
(3apeructpupoano B Muntocte Poccun 11.02.2025 N 81220)

- IIpukaza MunuctepcrBa npocsemieHusi Poccuiickoit @eneparm or 8 oktsiopss 2025 1. Ne 729 «O BHeceHWM W3MEHEHHI B HEKOTOpbIE MpUKa3bl MUHHCTEpCTBa
npocsenienns Poccuiickoii dexepanny, kacaoumecs QeaepalbHbIX 00pa30BaTeIbHBIX IPOrpaMM HayallbHOrO 00IIero oOpa3oBaHMs, OCHOBHOIO 00LIero o0pa3oBaHUs U
CpeIIHEro O0IIero 00pa3oBaHUY.

- Ilpukaza Munnpocsemenus: Poccun ot 10.11.2025 Ne 808 «O BHeceHMM M3MEHEHHUI B HEKOTOpbIE MpHKa3bl MuHKCTEpeTBa npocBeieHust Poccuiick ot @enepanuu,
Kacarormecs QeieparbHbIX 00pa30BaTEIbHBIX MPOrPaMM HavaIbHOTO 00IIero 00pa3oBaHus, OCHOBHOTO OOIIIET0 00pa30BaHUs U CPEIHETO OOIIEro 00pa3oBaHUSD

- Ilpukaza Munnpocsemenus Poccun or 08.05.2026 Ne 316 «O BHecennn n3meHeHul B [lopsaok opranu3anyy U OCyIECTBICHUS 00pa30BaTeihHON AESTEILHOCTH 10
OCHOBHBIM 00111€00pa3oBareNbHbIM TpOrpaMMaM - 00pa30BaTeNbHBIM MPOrpaMMaM HAadalbHOTO OOIEro, OCHOBHOTO OOIIEro W CpemHero oOIIero oOpa3oBaHUs,
YTBEP)KACHHBIN MprkazoM MuHncTepcTBa mpocsemienus Poccuiickoit @eneparmu ot 22.03.2021 Nel15»

- OcHOBHOI 00pa30BaTEIBHON MPOrpaMMBbl OCHOBHOTO 001Iero oopa3oanust MAOY UYepeumesckoit COLLL;

- Yuebnoro miana ¢ummnana MAQY Uepsumenckoit COIIl «Axkusposckas COLL, yrBepxneHHOTO puka3oMm aupektopa Tpodumosoit C.A. ot 29.08.2026 roma Ne
127-O/1 u cornacoannoro 28.08.2026 roma Ha 3acenanuu Y npassstoiiero coseta MAQOY Uepsumerckoit COILI mpoTokon Nel12

- [Iporpammsbl Bocuranus MAQOY Yepsumesckoit COL

ITporpamma o XMMuUM Ha YpOBHE OCHOBHOTI'O OOILET0 00pa30BaHUs COCTaBJICHA HA OCHOBE TPeOOBAaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl
OCHOBHOTO 00miero obpaszoBanus, mpeacraieHHbIXx B PI'OC OO0, a Taxke Ha ocHOBE (emepaibHON pabodell MporpaMMbl BOCHHUTAHUS M C YYETOM KOHLECTIIUH
MpenogaBanus y4eOHOro mpeamera « XMMHs» B 00pa3oBaTebHbIX opranuzaiusax Poccuiickoit dexepanu.

[IporpaMMa mo Xumuu JaéT MpEACTaBICHHE O IENAX, OOLIel cTpaTerud OOYYeHUSs, BOCIHMTAHUS W Pa3BUTHs OOYYAIOIIUXCA CPEACTBaMH YYeOHOro MpeaMeTa,
YCTaHaBJIMBAeT 00s3aTeIbHOE MPEAMETHOE COIEpKaHKe, MIPEAyCMaTpPUBAET pacIipelelieHne ero 1Mo KjlaccaM M CTPYKTYPUPOBAHHUE IO pa3lieiaM M TeMaM MPOrpaMMBbl 0
XHMHH, OIpeeIsieT KOMNYEeCTBEHHbIE M KaueCTBEHHBIEC XapaKTEPUCTUKHU COJCP KaHNUs, PEKOMEH/1yeMYIO IT0CIIe0BATEIbHOCTh U3YUSHNSI XUMHUH € YUETOM MEKIIPEIMETHBIX
1 BHYTPHITPEAMETHBIX CBS3EH, JIOTUKHA Y4eOHOro polecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuxcs, OnpeaessieT BO3MOKHOCTH MpeaMeTa 17l pean3anuu TpeOoBaHU
K pe3yJbTaTaM OCBOCHUSI OCHOBHON 00pa3oBaTeiIbHON MPOrpaMMbI Ha YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHus, a TAaKKe TPeOOBAHUM K pe3ysibTaTaM OOY4YEeHHUSI XUMHH Ha
YpOBHE 1ieJIeil U3y4eHHs TPEeAMETa U OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEILHOM AeATEIbHOCTH 00yUalOIEerocs Mo OCBOCHUIO Y4eOHOTO COlepKaHHU .

3HaHMEe XMMHUH CIIy>)KUT OCHOBOM /Jisi ()OPMHPOBAHMSI MHUPOBO33PEHHUSI 00yUArOIIETOCs], €ro MPEJICTaBICHN O MaTepUalIbHOM EJUHCTBE MHUPA, BAXXHYIO POJb UTPAIOT
bopMupyemble XUMHEH MPEICTABICHHUS O B3aUMOIPEBPALICHUAX SHEPIUU U 00 SBOJIOIMHU BELIECTB B MIPUPOJIE, O MYTAX PEHICHHs ITI00ATBHBIX MPOOJIeM YCTOHYMBOTO
Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM, SHEPTeTUUECKOI, MUILEBON U SKOJIOTMYECKOH 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHUS.

N3yueHne xumun:

CIOCOOCTBYET pean3aliii BO3SMOKHOCTEH JIJIs caMOpa3BUTHS M (POPMUPOBAHUS KYJABTYpPhI TMYHOCTH, €€ 00MIel U GyHKIMOHAIEHON IPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMHPOBAHME MBIIUICHUS U TBOPUYECKHX CITIOCOOHOCTEH 00YJaIONIMXCs, HABBIKOB X CAaMOCTOSATEIbHON YIeOHOM! eSTENbHOCTH, SKCTIEPUMEHTAIBHBIX U
HCCIIeI0BAaTENIbCKUX YMEHUH, HEOOXOJJMMBIX KaK B IOBCEJHEBHOMN KU3HH, TaK U B TPo(heCCHOHABHOM JesTebHOCTH;

3HAKOMHT CO CTEIM(PUKON HAYIHOTO MBIIIICHHS, 3aKJaIbIBAET OCHOBBI IEJIOCTHOTO B3IJIAJa HA €IMHCTBO NPHUPOJBI U YEIIOBEKA, SBISAETCS OTBETCTBEHHBIM JTAIlOM B
(OpMUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH O0YYAIOIINXCS;

croco0cTByeT GOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHHUSI K €CTECTBEHHOHAYYHBIM 3HAHUSM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOW BKJIAJI B DKOJIOTHYECKOEe 00pa3oBaHue
00yJaroIIXCSL.



JlaHHBIC HampaBlieHUs B OOYYCHHH XUMHHU OOECHEYMBAIOTCA CHEU(UKON colepkaHUs ydeOHOro mpeamera, KOTOPBIM SBJISETCS MEAAarorHueck aganTHPOBAHHBIM
oTpakeHreM 0a30BOI HAYKH XUMUH Ha OMpeleIEHHOM JTare e€ pa3BUTHUsI.

Kypc xumuum Ha ypoBHE OCHOBHOTO 00LIero 0Opa3oBaHMsS OPUEHTHUPOBAH HAa OCBOCHHE OOYYAIOIIMMHCS CHCTEMBbl NEPBOHAYAIBHBIX TOHSATUH XHMHH, OCHOB
HEOPraHUYeCKON XUMUU U HEKOTOPBIX OTIEJIbHBIX 3HAUUMBIX IOHATUH OPraHUYEeCKOM XUMHUU.

CtpykTypa coliepKaHusi POrpaMMbl 1O XMUMUHU c(pOpMHpPOBaHA HA OCHOBE CHCTEMHOro mojaxozaa k e€ mzydeHuro. ComepaHue CKIaAbIBACTCS U3 CHCTEMbI MOHSITUH O
XAMHUYECKOM 3JIEMEHTE M BEIECTBE M CHUCTEMBI MOHATUH O XMMHYECKOM peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPraHM30BaHBI MO TPUHIMIY ITOCIEIOBATEIEHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABIECHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS,

— Ilepuomuueckoro 3akona JI. . MenpaeneeBa kKak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOSHUH aTOMa M XUMUYECKOH CBSI3H;

MPEACTABICHUH 00 3JIEKTPOIUTUYECKON IUCCOLMALIMY BEIIECTB B paCTBOPaXx.

TeopeTquCKHe 3HaHHA paCcCMaTpUBaIOTCA Ha OCHOBE OMIIMPHUYCCKU ITOJYYCHHBIX W OCMBICICHHBIX (baKTOB, Pa3BUBAIOTCA MOCJICAOBATCIIBHO OT OJHOI'O YPOBHA K
JIPyroMy, BBITOMHSS (QyHKUMK 0OBSICHEHUS! U TPOTHO3UPOBAHMSI CBOUCTB, CTPOCHUSI ¥ BO3MOKHOCTEH MPAKTUUECKOr0 MPUMEHEHHS U TIOIyYSHHUS N3y4aeMBbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl M0 XMMHUHU CIIOCOOCTBYET (POPMHPOBAHHIO MPEACTABICHUSI O XUMHUUYECKONW COCTABISIONICH HAYYHOH KapTHHBI MUpa B JIOTMKE €€ CHCTeMHOW
MPUPOABI, IEHHOCTHOTO OTHOLICHHUS! K HAYYHOMY 3HAHMIO U METOAAaM IO3HaHMS B Hayke. M3ydeHne XMMUHM MMPOUCXOIUT C MPHUBJICYCHUEM 3HAHWI W3 paHee M3YYeHHBIX
yueOHBIX mpenMeToB: « OKpyKaromii Mup», «buonorus. 5—7 knaccb» u «Dusnka. 7 Kiacey.

[Ipy n3ydeHMM XUMUHM MPOUCXOIUT (POPMHUPOBAHME 3HAHWN OCHOB XMMHUYECKOM HAayKH Kak O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTHUECKOW AEATENBHOCTH
YeJoBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOH KyJIbTYphL 3amada yuyeOHOro mpeamera COCTOUT B (POPMHUPOBAHMM CHUCTEMBl XUMHYECKUX 3HAHMH — BasKHEHIIMX
(axTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKUX MOJOKEHUH, TOCTYIHBIX 0000IIEHIH MUPOBO33PEHUECKOI0 XapaKTepa, si3bIKa HayKH, B TIPHOOIIEH UM K HAYIHBIM METOAaM
MO3HAHUS TIPU M3YYCHUH BEUIECTB U XMMUYECKUX PEakluid, B (OpMUpPOBaHUM M PA3BUTHUH TO3HABATEIBHBIX YMEHHH W WX NMPUMEHEHHH B y4eOHO-TIO3HABATEILHON U
y4eOHO-HCCIIeI0BATENILCKOM AEATEIbHOCTH, OCBOSHUH PaBHJII O€30MacHOr0 0OpaIeH s C BEIIECTBAMU B ITOBCETHEBHON YKU3HH.

[Ipu n3yyennn xumMuM Ha ypOBHE OCHOBHOI'O OOILETO 00pa30BaHKs BaXKHOE 3HAUEHHE MPUOOPENN TaKHe LeJH, KakK:

— OopMHpOBaHNE HMHTEIUIEKTYAJIbBHO PA3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHUIO, COTPYIHHYECTBY, CAMOCTOSTEIGHOMY MPUHSITHIO DPEIICHHH, CIIOCOOHOM
aJanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSIM KHU3HHU;

— HaIpaBJICHHOCTh O0YYEHHs HAa CHCTEMAaTHYECKOe MPUOOMIEHNE OO0YYAIOMMXCS K CAMOCTOSATEIHHON ITO3HABATEIbHON NESTENFHOCTH, HAYYHBIM METOJaM IO3HAHUS,
($hOopMUPYIOLMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— obecrieueHne yCJIOBHI, CIIOCOOCTBYIONIMX MPUOOPETEHNIO OOYHYAIONIMMUCS OIBITA PAa3HOOOPA3HOW NIESATENbHOCTH, TTO3HAHHSI I CAMOTIO3HAHMS, KJIFOYEBBIX HAaBBIKOB
(KITIOYEBBIX KOMIIETEHLUH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJIsl PA3IMUHBIX BUJOB ACATEILHOCTH;

— ¢opmupoBanue o0mmeil (HyHKIMOHAIBHOM M €CTEeCTBEHHOHAYYHOM I'DaMOTHOCTH, B TOM YHCJE yYMEHHH OOBSCHATH M OLEHUBATH SIBJICHUS OKPYXKAIOLIEro MHpa,
WCHOJIB3YS 3HAHUS U OIIBIT, TOJIyYEHHbIE TPU U3YYEHUH XUMUH, TPUMEHATD UX [IPU PELICHUH TPOOJIeM B MTOBCEIHEBHOM KM3HU U TPYAOBOH JIEAT €IbHOCTH;

— ¢opmMupoBaHHE y OOydYarOIMXCsl I'YMAaHUCTHYECKUX OTHOIICHMI, NMOHMMAHHUS LEHHOCTH XMMHYECKUX 3HAHMU 78 BBIPAOOTKM HKOJIOTHYECKH IIeNIecO00pasHOro
MOBECHUS B OBITY U TPYJOBOU JAEATEIIHOCTH B IIEJISIX COXPAHEHHsI CBOETO 370POBbS U OKPYXKAIOLIEH MPUPOIHON CPEIIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIMTAaHHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKMX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOpY TTPOQUIISI ¥ HATPABICHHOCTH JAILHENUIIIET0 00YICHHSI.

OcBoenune conepkaHus Kypca «XWMHS» B OCHOBHOW IIKOJE IPOUCXOJUT C OMOpPOH Ha 3HAHUS M YMEHHs, CPOpPMHUpPOBAaHHBIE B MPEIMETHOH OO0JACTH
«EcTecTBeHHOHAayUHBIE TPEIMETHI». YUEeOHBIM IIIAHOM Ha U3y4YeHUE XHUMUU B § Kilacce OTBOIUTCA 68 4acoB (2 yaca B HEJIETIIO).



I[eflTe.leHOCTL yuurteis € y4€TOoM NnporpaMmMbl BOCIIUTAHUS

I'paxxnanckoe (hopMHPOBATH POCCUICKYIO TPAXKIAHCKYIO HIIEHTUYHOCTD, TPHHAJICKHOCTH K 00ITHOCTH rpaxkaan Poccuiickoit denepanuu, k

BOCITUTaHHE Hapoxy Poccun kak HCTOUHUKY BiacTH B PoccuiickoM rocyapcTBe U CyOBEKTY ThICSUYENIeTHEH pOCCHICKOM TOCYAapCTBEHHOCTH,
M3y4YCHHE U YBaKEHHE IIPaB, cBOOON 1 00s13aHHOCTEH rpaknanvHa Poccuu;

[TaTprornueckoe BOCIIMTHIBATH JIIOOOBH K POAHOMY Kpato, Poiune, cBoeMy HapoAy, yBakeHHe K ApyruM HapoaaM Poccun; ucropudeckoe

BOCIIUTaHHE MpoCBelleHr e, JOPMUPOBAHHE POCCHUICKOr0 HAIMOHAIBHOI0 MCTOPUYECKOrO CO3HAHMSI, POCCUHCKON KYJIbTYPHOU HIEHTUYHOCTH;

JyXOBHO-HPaBCTBEHHOE
BOCITUTaHHE

BOCHIMTHIBATh Ha OCHOBE JTyXOBHO-HPABCTBEHHON KYyJIbTYpPbI Hapo1oB Poccun, TpaauiMoHHBIX penruruil HapoaoB Poccun,
(hopMHpOBaHNE TPAAUIIMOHHBIX POCCHHCKUX CEMEHHBIX IIEHHOCTEH; BOCIUTaHUE YECTHOCTH, 100POTHI, MIUIIOCEPIHS,
COIIEPEKUBAHUS, CIPABEIINBOCTH, KOJICKTUBH3MA, APYKEI00Us U B3aUMOIIOMOIIH, YBaXKEHUS K CTAPIINM, K TaMSTH IIPEAKOB, UX
BEpEe U KYJIbTYPHBIM TPaJULHUSIM;

DCTETHYECKOE
BOCIIUTAHUC

(hopMUpPOBATH 3CTETUYECKYIO KYJIETYpPY Ha OCHOBE POCCHUCKUX TPATUIIMOHHBIX TyXOBHBIX IIEHHOCTEH, MPHOOIIATE K JIyYIIIIM
o0pasiiaMm 0TeYeCTBEHHOTO U MHPOBOT'O HCKYCCTBA,;

®u3nueckoe BOCIHUTAHNE

(hopMHUPOBATH KYJIBTYPY 340POBOr0 00pa3a >KU3HU U SMOLMOHAIIBHOTO OJIaromnoay4ynst — pa3BUBaTh (PU3NUYECKHUE CIIOCOOHOCTH €
y4&TOM BO3BMOXKHOCTEH M COCTOSIHUS 31I0POBbSI, HABBIKOB 0E€30I1aCHOTO TIOBEICHHS B IPUPOIHON M CONMABHON cpejie,
Ype3BbIYAMHBIX CUTYaAIUSX;

TpynoBoe BocnuTanue

BOCIIUTBIBATh YBAKEHUE K TPYAY, TPYAALIUMCS, pe3yibTaTaM Tpyaa (CBOEro U APYIUX JIFOAEH ), OpHEHTalUs Ha TPYIOBYIO
JEeSITeTBHOCTD, MOy4YeHUe MPOPECCHH, TMIHOCTHOE CAMOBBIPAKEHHE B MTPOAYKTHBHOM, HPABCTBEHHO JIOCTOMHOM TpY/JIE B
poccuiickoM o0IecTBe, Ha JOCTH)KCHNE BBIIAIONINXCS Pe3YJIbTaTOB B MPO(ECCHOHANBLHOMN e TeIbHOCTH;

DKOJIOTHYECKOE
BOCIIUTaHHE

(OopMHUPOBATH FKOIOTHYECKYIO KYIIBTYpPY, OTBETCTBEHHOE, OEPEKHOE OTHOIICHHE K MIPUPOJIE, OKPYKAIOIIEH cpeJie Ha OCHOBE
POCCUIMCKUX TPaIULIMOHHBIX TYXOBHBIX LIEHHOCTEH, HABBIKOB OXPAaHBl, 3aIUThl, BOCCTAHOBJIEHUS IPUPOABI, OKPY>KaroIIEH Cpelibl;

Bocnuranue neHHOCTEN
HAYYHOT'O [TO3HAHUS

BOCIIUTHIBATH CTPEMJICHHE K ITO3HAHUIO Ce0sI M IPYTHX JIFOJICH, TPUPOJIBI U OOIIECTBA, K MOIYYEHHIO 3HAHUH, Ka4eCTBEHHOTO
00pa3oBaHMsl C YUETOM JJMUHOCTHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEMH.

COJAEPKAHUE YUEBHOI'O IPEJIMETA

IlepBoHaya/iLHBIE XUMHYECKHE TIOHATHS

[Ipenmer xumun. Porp XuMuM B KM3HM 4enoBeka. XuMHsS B cucTeMe Hayk. Tema u BemectBa. Du3nueckre CBOMCTBA BELIECTB. ATperaTHOE COCTOSHHE BEILECTB.
ITonsTue o MeToax nmo3HaHus B XMMHUH. UncTele BeniecTBa U cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHUE 31eMeHThl. CUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpocThie 1 ci0KHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckast (opMmyna. BageHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHas aToMHast macca. OTHOCHTEbHAs
MOJIEKyJIsIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOT 0 JJIEMEHTA B COSTUHEHHH.

KommuectBo BemectBa. Momnb. Momsipaas macca. B3anumMocBs3b KolMuecTBa, MacChl M YUCa CTPYKTYPHBIX €MHHIL BemiectBa. Pacuétel mo (opmynaM XMMHUECKUX
COCIMHECHHM.

OuznuecKkue W XUMHYECKHE SIBICHUS. XHMHUYECKas peaknus W e€ TMpU3HAKU. 3aKOH COXpaHEHMsl Macchl BEIeCTB. XUMHYeCKHe ypaBHeHus. Kiaccuduxamms
XUMHUYECKHUX PEaKIii (COeIMHEHUSI, Pa3lIOKeHUS], 3aMeIeH s, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOM MOCYJOH, TMpaBHJIaMH padOThl B jaboparopuy W TpHEMaMu OOpamieHHsl ¢ Ja0OpaTOpHBIM O0OpYIOBAaHMEM, M3y4YEeHHE M OIUCAHHE
(u3nUecKuX CBOWCTB 00pa3lloB HEOPraHMYECKHX BelIecTB, HabmrogeHune (u3MuecKuX (IJIaBJICHHE BOCKA, TasHUE JIbJa, PaCTHpPaHHWE caxapa B CTYIKE, KUNCHUE H
KOHJICHCAIIUsl BOJBI) M XUMUYECKHX (TOpeHHE CBEYM, MPOKAJMBAHWE METHOH IPOBOJIOKH, B3aMMOJCHCTBHE Mella C KUCIIOTOH) SIBICHW, HAOJIOIEHUE W OIHMCAHWE
MPU3HAKOB MPOTEKaHWA XMMHYECKUX PEaKLMi (pa3fioKEeHUE caxapa, B3aMMOJCHCTBUE CEPHOH KHUCIOTHI C XJIOpHIOM Oapwus, pasnoxeHnue ruapokcuaa mexu (II) mpu
HarpeBaHUH, B3aUMOJICHCTBHE >kene3a ¢ pactBopoM conmu memu (1), m3yueHne cmocoOOB pasiesieHus] cMeceld: ¢ TIOMOIIbI0 MarHuTa, (pUIbTpoBaHME, BBHITIAPUBAHUE,



JUCTUIULINUS, XpoMmarorpadus, MpoBeAEeHHE OYMCTKU IOBAPEHHOW COJM, HAOMIOCHHE M OIMCAHME PEe3YJbTaTOB IPOBEICHHS OIbITA, WIUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHHUs MacChl, CO3AaHNe MOJENEH MOJIEKY (IIAPOCTEP>KHEBBIX).

Baxueiiuue npeacTaBuTe M HEOPraHUYECKUX BEILECTB

Bo3nyx — cmech ra3oB. CoctaB Bo3ayxa. Kucmopon — aieMeHT u mpocroe BemiecTBo. HaxokaeHue KHcIopoaa B Mpupose, Gu3ndecKue M XHMHYECKHE CBOMCTBA
(peaxuu ropenusi). Oxcuapl. [Ipumenenue kuciopona. CriocoObl MOMy4eHHUs KUCTIOpoa B 1JabopaTopuH U MpOMBIIIUIEHHOCTH. KpyroBopoT kuciopoaa B mpupose. O30H —
QJUTOTPOIIHAS MOAU(UKAINS KHCIOPOAA.

TeruoBoit 3pQekT XMMUYECKOW peaKiid, TEPMOXUMHUYECKUE YPaBHEHHS, DK30- M DHJOTEPMHUYECKHE peakiuu. TOIMBO: yrollb W MeTaH. 3arps3HeHuEe BO3/AyXa,
ycuJIeHHe TTapHUKOBOro 3((heKra, paspyiieHre 030HOBOTO CIIOS.

Bomopon — snemeHT u mpocToe BemecTBo. HaxoxkaeHrne Bogopoaa B mpupose, pusnideckue 1 XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI momyueHus. KucnoTel u
COIH.

MomspHabiii 006EM ra30B. PacuéThl 10 XUMHYECKAM yPaBHEHHUSIM.

®dusnyeckue cBolMcTBa BoAbl. Bojga kak pactBoputelnb. PacTBophl. HachlllieHHBIE M HEHACHIILIEHHBIE pacTBOpbL. PacTBOpUMOCTH BelIECTB B Boae. MaccoBas aoJis
BEIlECTBA B pacTBope. XUMHYeCKue cBoiictBa Boabl. OcHoBaHUS. Poib pacTBOpoB B mpupoie M B KM3HH uejoBeka. KpyroBopor Boisl B mpupoje. 3arps3HeHHe
HpUPOAHBIX BoJ. OXpaHa U OUMCTKA IPUPOIHBIX BOLL.

Kinaccupukanus Heoprannueckux coeaunennid. Okcunpl. Knaccudukayst okcnoB: coneoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIE) U Heconeo0pasy Iomue.
Homenknatypa okcuoB. @u3nuecKre 1 XUMUYECKHE CBOKCTBA OKCUAOB. [lonyueHne oKkcHIoB.

OcnoBanust. Knaccudukauys ocHoBaHuWil: mENOYM W HEpacTBOpuMBbE OocHoBaHMsS. HomeHknarypa ocHoBaHMH. DPH3MYECKHE W XMMHUYECKHE CBOMCTBA OCHOBAHHUH.
[Tonyuenue ocCHOBaHHUIA.

Kucnorsl. Knaccuukanus kucnot. Homenknarypa kucnor. @usznveckue U XUMUYECKAe CBOWCTBa KHCIOT. Psin akrumBHOCcTH MetaiioB H. H. bekerosa. Tlomyuenue
KHCJIOT.

Comu. Homenkinatypa coneit. dusndeckue n XuMudeckne cBoiicTa couneil. [lomydenue comneit.

I'eneTndeckas cBs3b MEXIY KJIacCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuii skcnepumenm:

KayecTBEHHOE ONpeJieJicHue COJEpKaHMsl KHCIOpoJa B BO3AyXe, MOJydeHHe, cOoOMpaHWe, paclio3HaBaHHME W H3YUYEeHHE CBOICTB KHCJIOpOJa, HAOIIOJEHUE
B3aMMOJICMCTBUS BEIIECTB C KUCIOPOIOM M YCJIOBUSI BOSHUKHOBEHUS M MPEeKpalleHUs TopeHus (okapa), 03HaKOMJIEHHE ¢ 00pa3laMi OKCHJIOB M OIMCAHUE MX CBOICTB,
nosydeHue, coOMpaHue, paclo3HaBaHWE M H3YYEHHE CBOMCTB BOAOpona (ropeHue), B3aummoneiictBue Bomopopa ¢ okcuaoM meau (1) (Bo3MoKHO ucmonb3oBaHHE
BUJIEOMATEpUANIOB), HaOJrONeHHe 0Opa3loB BEIIECTB KOIUYECTBOM | MOsb, McclieJoBaHHE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTBIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHONM MaccOBOW JOJIe pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBHE BOJBI C MeTaulaMH (HATpUEM U KaybliieM) (BO3MOXKHO
UCIIONIb30BAaHKE BUAECOMATEPHUAIIOB), HCCIIEOBaHNE 00Pa3I[0B HEOPraHNIECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHIE N3MEHEHU S OKPAaCKU MHAMKATOPOB B PacTBOpax
KHCIIOT M UIeJIouel, u3ydeHue B3ammopeicTBusi okcuga mend (1) ¢ pacTBopoM cepHOH KHCIIOTBI, KHCIOT C METaJUlaMM, PEaklWd HEHTpalM3alud, MOJIydeHHE
HEpPAacCTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOIO MeTajla IPYTMM W3 pacTBOpa COJM, PELICHHE OJKCIIEPUMEHTANBHBIX 3a7jady II0 Teme «BaxHelnme KIaccel
HEOPraHNYECKUX COCTUHEHUI.

Iepuonuyecknii 3akon u Ilepuonnueckasi cucremMa xumudeckux jiemMeHToB JI. . MenjaeneeBa. Crpoenue aroMoB. Xumuueckasi ¢Bsi3b. QKHCJIHT eJIHO-
BOCCTAHOBHUTEJ/IbHbIE PeaKLIIMHU

[lepBble MONBITKH KiIacCH(DUKAIMA XUMHYECKUX 3yeMeHTOB. [loHATHE O rpynmax CXOIHBIX BJIEMEHTOB (ILETOYHBIE W LIEIIOYHO3EMENIbHBIE METaJUlbl, TaJlOTeHBI,
WHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTepHbIE OKCHIBI ¥ THIPOKCHIBI.

[lepunonnueckuii 3akoH. Ilepuomuueckas cucrema xummdeckux sneMeHToB JI. M. MenneneeBa. Koporkonepruonnast u amuaHonepuonHas gopmsl [lepuoguueckoit
cructeMbl xuMuueckux 3eMeHToB J[. . Menneneesa. Ilepuoap! u rpynnsl. @U3NYECKUN CMBICIT TOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U TPYIII bl SJIEMEHTA.

Crtpoenne atomoB. CocTaB aTOMHBIX siep. M3oTomsl. DnektpoHsl. CTpoeHUe 3MeKTPOHHBIX 000I0UeK aTOMOB MepBbiX 20 XMMUYECKUX 31eMeHToB [leproandeckoit
cucteMsl J[. 1. MenneneeBa. XapakTepuCTUKa XUMUYECKOT O JIEMEHTA 110 €ro nonoxkeHuro B Ilepuoguueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS PAINyca aTOMOB XUMHUIECKHX JIIEMEHTOB, METAIIMYECKUX U HEMETAJUINYECKUX CBOWCTB IO IPYIIaM U IIEPUOAAM.

3nauenue [leproanueckoro 3akona u Ilepuoauueckoil cucTeMbl XMMUYECKUX AJIEMEHTOB JJIsl pa3BUTHS HAyKH U npakTukd. J[. V1. Mennenees — y4€HbIi U rpakIaHuH.

Xumnueckas cBs3b. KoBaneHTHas (MOMsipHas U HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.



Crenenp okucienns. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiiy. [Iporecchl OKUCIeHns 1 BOCCTaHOBJIEHU . OKUCIUTENIN U BOCCTAHOBUTEIH.
Xumuueckuit IKcnepumenm:

u3ydeHne o0pa3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJICWCTBHE THJAPOKCHIA IMHKA C PACTBOPAMH KHCJIOT W IIEJOYeH, MPOBEICHUE OIBITOB,

WJLTIOCTPUPYIONHX MPHUMEPBI OKUCIUTEIHhHO-BOCCTAHOBUTENLHBIX PEaKIiyii (TOpeHue, Peakiuy Pa3iosKeHHsI, COSITMHEHU ).
Mesicnpeomemmusie ceazu

Peammzanus MEKITPEAMETHBIX cBsI3ei IIpyu U3YyUCHUHU XUMUH B 8 knacce OCYHICCTBJIAICTCA YE€PE3 HMCIIOJIb30BAHUC KakK 06].LII/IX €CTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TakKk "
HOHﬂTHﬁ, ABJIAIOMINUXCA CUCTEMHBIMU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBCHHO-HAYUYHOI'O NUKJIA.

OO0uwe ecrecCTBEHHO-HAYYHBIC MOHSATUS: HAYIHBIH (DaKT, TUIIOTE3a, TCOPUS, 3aKOH, aHAIU3, CUHTE3, KJIAcCH(UKAIIUS, TIePHOANIHOCTh, HAOIIONECHHE, SKCIICPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHHUE.

®dusmnka: Marepusi, aToM, dJICKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIHJ, HM30TOMbI, PaJHOAKTHBHOCTH, MOJICKYJa, SJCKTPHUYCCKHN 3aps, BEIICCTBO, TEIO, OOBEM,
arperarHoe COCTOSIHHUE BEIIECTRA, Ta3, (PM3NYCCKHUE BEIUUNHBI, SIMHUIIBI H3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1bI, COHIIE.
Buonorus: gorocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOAbI, OJE3HbIE HCKOIAEMBbIE, TOILIUBO, BOAHBIE PECYPCHI.
INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O ITIPEIMETA

M3ydenne xumuu B 8 KiIacce HAaIlpaBJICHO Ha JJOCTHKEHHE 00 YJarOIMMUCS JIAYHOCTHBIX, METAIIPEIMETHBIX U TPEAMETHBIX PE3yIbTATOB OCBOCH Hsl YI€OHOIrO
npeaMera.

JIMYHOCTHBIE PE3YJIbTATbI

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUSI MPOrPaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUS JTOCTUTAIOTCS B XOJe OOydUeHHs] XUMHU B €IMHCTBE Y4E€OHOW M BOCHHMTATEIBHOM
JESITETIbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMU POCCHHCKMMHU COLMOKYJIBTYPHBIMU M TyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B OOLIECTBE MpaBUJIAMU U
HOpMaMH IOBEIEHUS 1 CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIM3ALUN O00yYarOIIUXCS.

JIMuHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOW MO3UTHUBHBIX I[EHHOCTHBIX OPHEHTALMH W paclIMpeHH e OMbITa
JIESATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTHU:

1)marpuoTN4ecKoro BOCIMTAHUS |

IHEHHOCTHOI'O OTHOIIICHHUSA K OTe‘IeCTBeHHOMy Ky.]'H)TypHOMy, I/ICTOpI/I‘-IeCKOMy 158 HaquOMy HaCcJICIuo, IMOHHMMaHHA 3HAYCHUA XI/IMI/I‘ICCKOI\/'I HayKI/I B JXKHU3HHU
COBPEMEHHOr0 OOIIEeCTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEpHON WHGOpPMAIME O TEPelOBbIX JOCTHIKCHUAX W OTKPBITHSX MHPOBOW M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2)rpaaaHcKoro BOCHUTAHNSA:

MPEJCTABICHUS] O CONMAIBHBIX HOPMAax W TMPaBHIIAX MEXIIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIC3HOH,
y4eOHOHCCIIEIOBATEIILCKOM, TBOPYECKOH W JPYTUX BUIAX JISSATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHW JEATCIHHOCTH TPH BBIIOJHEHHH YYCOHBIX,
MO3HABATENLHBIX 3314, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHAH YUeOHBIX MMPOEKTOB, CTPEMIICHHS K B3aMMOITIOHUMAHUIO M B3aMOIIOMOIIH B ITPOIIecce 3TOM

y4eOHOH NIesITeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TOBEJICHHE M MOCTYIKH CBOMX TOBApHUINEH C MO3MIMHM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM OCO3HAHUS
[IOCJIEICTBUM MTOCTYIIKOB;

3)1eHHOCTH HAYYHOT0 MO3HAHNS

MHUPOBO33PEHUYECKHE TPEACTABICHHS O BEILECTBE U XUMHUYECKON PEaKln, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOLIME OCHOBY IS

MMOHMMaHUuA CYIIIHOCTH Hay‘IHOfI KapTUHBI MUpa, OPCACTABJICHUA 00 OCHOBHEIX 3aKOHOMCPHOCTAX pa3BUTUA NPHUPOALI, B3AMMOCBA3AX YCJIOBCKa C HpHpOI{HOﬁ CpCﬂOﬁ, 0
POJIM XUMHUHU B TIO3HAHWUHU OTHUX 3aKOHOMCpHOCTeI>'I;



MO3HABATEIIbHBIE MOTHBBI, HANPABICHHBIE HA TOJMYYECHHE HOBBIX 3HAHWH 110 XWMHUH, HEOOXOJUMBIC JUIsi OOBSICHEHWsS HaOIOJAaeMBIX IPOIECCOB M SIBJICHUH,
MO3HaBaTeIbHON, UHPOPMAIIMOHHON M YUTATEeNIbCKOW KYNbTYphl, B TOM YMCJIE HABBHIKOB CAMOCTOSTENILHONW pabOThl C y4EOHBIMH TEKCTAMH, CIIPABOYHON JIUTEPATYpOH,
JOCTYIMHBIMH TEXHHUECKUMHU CPEACTBAMH HUH(POPMAIIMOHHBIX TEXHOJIOT HIA;

WHTEepeC K OOYYCHWIO M TO3HAHWIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CaMOOOpAa30BaHHIO, TMPOCKTHOW M HCCIIEIOBATEIHCKON JESTEIBHOCTH, K
OCO3HaHHOMY BBIOOpY HANPaBJIEHHOCTH M YPOBHSI 00Y4EHHsI B JalbHEHIIIEM;

4)dopMupoBaHUs KYJIbTYPHI 310POBbA:

OCO3HaHWE IIEHHOCTH XU3HH, OTBETCTBEHHOT'O OTHONIEHHUS K CBOEMY 37I0POBBIO, YCTAHOBKHM Ha 3IOPOBBIN 00pa3 )KU3HU, OCO3HAHME TIOCTICICTBUI U HEMPUATHE BPEIHBIX
MPHUBBIUEK (YIOTPeOICHUS alKOT0JIsl, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOJIOICHHSI TPABHIT 0€30MACHOCTH TIPH OOpAaIleHnH ¢ XMMHUYECKUMH BEIIECTBAMU B OBITY U
peaIbHOM KU3HU;

5)TpynoBOro BoCIUTAHUS:

WHTEpeC K MPaKTHYECKOMY M3YYeHHIO mpodeccuid U Tpyla pa3iuyHOro poja, YBaXKEHWE K TPYLY M pe3yibTaTaMm TPYJOBOW JIESTEIBHOCTH, B TOM YWCIIE HA OCHOBE
MPUMEHEHUsSI MPEIMETHBIX 3HAHWN 10 XWMHH, OCO3HAHHBIA BBHIOOP HMHIAMBUAYAIHHOH TPAEKTOPHU TMPOAOIDKCHUS OOpa3oBaHMs C y4ETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCTEMHONW MPOQecCHOHANBHON AEATENILHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHHH, TOTOBHOCTD
aJanTHPOBaThLCS B TpodecCHOHAIIBHOI cpefie;

6)3K0JI0rNYeCcKOro0 BOCIIUTAHUA

SKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOLICHUE K MPUPOJE KaK UCTOUYHHUKY >KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAaHHS, IOHUMAHHUE IEHHOCTH 3[J0POBOTO U OE30MAaCHOTO
o0pasa JKM3HW, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY (PU3HYECKOMY M IICHXHYECKOMY 3/0pPOBBIO, OCO3HAHWE ICHHOCTH COOIOIEHUS IMpaBUJ OE30MacHOro
MTOBEICHUS IPU PadOTe C BEIIECTBAM, a TAK)KE B CHUTYAIIHSIX, YIPOXKAIOIINX 37I0POBBIO U KU3HU JIFOICH;

CIOCOOHOCTH MPUMEHSTH 3HaHMS, MTOJydaeMble PH W3YYEHUH XUMUH, JUIS PEIICHHsI 33/1a4, CBSI3aHHBIX C OKpY>Kalolleld MPUPOAHOM CPEOH, /I TIOBBIIICHUST YPOBHS
9KOJIOTHYECKOW KYJBTYpPhl, OCO3HAHWsS TJIO00ANBHOrO XapakTepa HKOJIOTHYECKUX TMPOOJIEeM W IMyTed WX pEeNIeHHs MOCPEICTBOM METOJOB XUMHH, 3KOJIOTHYECKOro
MBIIIJICHAS], yMEHUST PYKOBOJICTBOBATHCSA UM B IIO3HABATENBHOW, KOMMYHUKATUBHON M COITMATEHON TTPAKTHKE.

METAIIPEJJMETHBIE PE3YJIbTATDbI

B cocTtaBe MeTampenMeTHBIX Pe3yIbTATOB BBLICISIOT 3HAYUMBIE sl (QOpMHPOBAaHUS MHPOBO33PEHHUsI OOICHAYYHbIE TOHSATHUS (3aKOH, TEOpHSs, MPUHIIUI, TUIIOTE3a,
¢akT, cucrema, mpoLecc, HKCIEPUMEHT U JPYroe.), KOTOphIe MCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MpeAMEeTax M IMO3BOJAIOT Ha OCHOBE 3HAHWH U3 ATHUX
npeaMeToB (opMUpOBATH TpEACTaBICHHE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, W YHUBEpCAlbHbIe y4deOHbIEe JaeHCTBHA (MO3HABATENbHBIC, KOMMYHUKATHBHBIC,
pETYISTHBHEIE), KOTOpbIe 00eCcTeurnBaoT GOPMUPOBAHNE TOTOBHOCTH K CAMOCTOATEILHOMY TUTAHUPOBAHUIO M OCYIIIECTBIICHUIO YI€OHOH JIesI TETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIe AeiicTBUS

Ba3oBble Jjoruyeckue JeMcTBUA:

YMCEHHUS UCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUSI IPU OCBOCHHWW 3HAHWW: PACKPBIBATH CMBICIT XUMHUUYECKUX MOHSATHN (BBIICIATH MX XapaKTepPHbIC MPHU3HAKH,
YCTaHABJIMBaTh B3aUMOCBSI3b C JAPYTMMH MOHATHSIMHU), UCIOIB30BATH MOHATUSA U1l OOBSICHEHUS! OTACIBbHBIX (aKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUH JJIS
KIaccu(UKarMu XMMUYECKAX BENIECTB M XUMHYECKHX PEaKIMi, yCTaHABIMBATh NMPUYMHHO-CJIECJACTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3y4CHUs, CTPOUTH JIOTHYECKHE
paccyxxaeHns (WHIyKTUBHBIE, IeTyKTUBHBIE, 10 AaHAJIOTHH ), 1€TIaTh BHIBOJIBI U 3aKITIOUEHUS;

YMEHHE NPUMEHSTh B TMpolecce MO3HAHWs MOHSTUS (TMpeIMETHbIE W METalnpeIMETHBIE), CHMBOJMYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XHUMUH,
MpeoOpa3oBLIBATE IMTUPOKO MPUMEHSIEMbIE B XUMHH MOJICJILHBIE MPEJICTABICHNAS — XUMAYESCKHN 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKast (JopMyJia U YpaBHEHHE XUMHUYECKON
peaKIyy — MpH PENICHUH YIeOHO-TTO3HABATELHBIX 33J1a4, C YUETOM 3THX MOJICIHHBIX TIPE/ICTABIICHH BBISBIISTH U XapaKTePU30BaTh CYNICCTBEHHBIC TPU3HAKA H3yIaeMbIX
00BEKTOB — XUMHUUECKHUX BEIIECTB U XUMHUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPHUYMHHO-CJIEACTBEHHBIE CBS3M M IPOTHBOPEYHMS B M3y4aeMBbIX Mpolieccax
U SBJICHUSIX.

bazoBrble uccaegoBareJbCKue IeHCTBHUA:



yYMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BONPOCH B KAa4eCTBE MHCTPYMEHTA IO3HAHHS, a TAaKKe B KaueCTBE OCHOBBI /11 (POPMHPOBAHUS TMIOTE3BI MO IPOBEPKE
MIPaBUJIBHOCTY BBICKA3bIBAEMBIX CYKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHUIO, OPTaHH3allMK M MPOBEACHUIO YYEHWYECKUX JKCIIEPHUMEHTOB, YMEHHME HAOMIOJAaTh 32 XOIOM MPOIECcCa, CaMOCTOATEIBHO
MIPOTHO3ZMPOBATH €T0 Pe3yJabTaT, (POPMYIMPOBATH OOOOIIEHHUS U BHIBOAKI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHNS, COCTABIIITH OTUET O MPOJICIAHHON padoTe.

Pa6ora ¢ undgopmanueii:

YMEHHE BBIOMpaTh, aHATU3UPOBATh U WHTEPIPETHPOBATH MH(OPMAIMIO pa3IWYHBIX BUAOB M (HOPM MPEACTABICHUS, MOTYyYaeMYIO0 U3 pa3HbIX MCTOYHUKOB (HAYy4HO-
MOMYJISIpHAs JIUTEpaTypa XHMHUYECKOTO COJEpKaHus, CIpPaBOYHBIE MMOCOOWA, pecypchl VHTepHETa), KPUTHUYECKH OLIEHMBATh HPOTUBOPEYMBYIO U HEIAOCTOBEPHYIO
HHpOPMAITHIO;

YMEHHE MPUMEHSATH Pa3inYHbIe METOABI M 3allPOChl IPH TOMCKE M 0TOOpe MH(OpPMAIMKH U COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JIJIsl BHIIOJTHEHHS YIeOHBIX U
MMO3HABATENIFHBIX 3a/1a4 ONpeAeIEHHOr0 TUIA, TPHOOPETEHNE ONbITa B 00JIACTH MCIIOJIb30BaHNS MH(POPMALOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAIEHUE KYJIBTYPOI
AKTUBHOTO HCIOJNB30BaHUSA PAa3MYHBIX TIOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpAaTh ONTHMalbHYIO (HOpMY MpelacTaBiIeHUss MH(OpPMAMU U HILTIOCTPUPOBATH
pelaemble 3a7a41 HECJIOKHBIMU CXEMaMH, AMarpaMMaMHy, ApyTUMHy GpopMaMul rpauKu ¥ X KOMOMHAIMAMMY;

YMEHHUE HCIOIb30BATh M aHAJIM3UPOBATh B Ipoliecce y4eOHOH U HCCIe0BATENLCKON ACATEIbHOCTH HH(POPMALMIO O BIUSHUU MTPOMBILIJICHHOCTH, CEJILCKOTO X035HCTBa
U TPAHCIIOPTA HA COCTOSIHHAE OKPY’KAIOILIECH IPUPOIHON CPELIBL.

KoMMmyHnkaTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHS 3a]laBaTh BOIPOCHI (B X0/€ auaiiora U (Win) AUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi TeMbl, (JOPMYIMPOBATH CBOU MPEIIOKEHNUS OTHOCHTEIBHO BBITTOJIHEHHUS
NpEJIOKEHHON 3a/1a4H;

YMEHUS NPEACTABIATh MOIYUYCHHBIE PE3YNIBTAThl TO3HABATEIBHON ACATEIBHOCTH B YCTHBIX M MIMCBMEHHBIX TEKCTaX; JENATh IPE3CHTALUIO PE3YIBTATOB BBITOIHEHUS
XUMHUECKOr0 IKCIIEPUMEHTA (J1a00paTOPHOro OIbITa, 1a00PaTOPHON PabOTHI II0 UCCIIEJOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO IPOEKTA);

YMEHHsI y9eOHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIBFHOM M MCCIICT0BATENBCKON JIEATEIFHOCTH MIPH PEIICHUH BO3HH KAIOIMX MPoOJIeM Ha
OCHOBE y4€Ta OOLMX MHTEPECOB U COTJIaCOBaHMA MO3ULIMK (00CyKAeHHs, OOMEH MHEHHUSMH, «MO3TOBBbIE€ IITYPMbD», KOOPIAUHALIMS COBMECTHBIX NE€HCTBUH, ONpeneieHne
KpPUTEPHEB IO OLICHKE Ka4eCTBA BBITIOJHEHHOW Pa0OTHI U IPYTHE).

PeryasiTuBHbIe yHMBepCcaAJIbHBIE y4eOHbIE eCTBHA:

YMEHHE CaMOCTOSTEIbHO OINpeAesaTh LEeNHd MACSTENbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIATH, KOHTPOJIUPOBATH W NpPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
NesTeNbHOCTh, BHIOMpaTh HamOonee S(PQGEKTHBHBIE CIIOCOOBI pEIleHUs y4eOHBIX M IO3HABATEIbHBIX 3a]ad, CAMOCTOSTEIBHO COCTABIISITh WM KOPPEKTHPOBAThH
IIPE/UIOKEHHBIA allTOPUTM JICHCTBUI TIPU BBIMOJHEHUU 33JJaHUK ¢ y4ETOM TONYyYEHHUS HOBBIX 3HAHWH 00 M3ydaeMbIX OOBEKTaxX — BEHIeCTBaX M PEaKIUsX, OICHUBATh
COOTBETCTBHE MOyYEHHOI'O Pe3yibTaTa 3asBJICHHOMN LI€JM, YMEHHE UCIIONb30BATh U aHAJN3UPOBATh KOHTEKCTHI, PelaraéMble B yCIIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3yNIbTaTOB IT0 OCBOCHUIO 00S13aTEIILHOTO COJISPIKaHM s, YCTAHOBJICHHOTO TAHHOH (eiepaibHOoi paboueli mporpaMMoi, BEIICIISIOT: OCBOCHHBIC
o0y4JaromuMucs HaydHble 3HAHUS, YMEHHUS M CIIOCOOBI JISHCTBUH, crienupuIecKue JUIs TMpeIMETHOH 00IacTH « XUMUS», BUJIBI NESTSIBHOCTH IO MOMYYSHHUIO HOBOT'O
3HAHUS, €r0 HHTEPIPETAIIUH, TIPeOOPA30BAHUIO H TPUMEHEHHIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K koHIty 00ydeHus B 8 Kiiacce mpeMeTHbIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD Y O0YUAIOIIUXCS YMCHHIM:

®  pAacKpbhIBaTh CMBICI OCHOBHBIX XHMHUUYECKHMX IMOHSTHI: aTOM, MOJICKYJIa, XUMHYECKHUIA 3JIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHASI U MOJICKYJISIPHAs: Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJISIpHAS Macca, MacCcoBast JIOJISl XAMHYECKOTO DIIEMEHTA B
COCIIMHCHHUHU, MOJISIPHBIN O0BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb, 3JICKTPOOTPUILIATEIILHOCTh, CTCIICHb OKUCIICHUS, XUMHUYSCKas Peakiius, Kjaccu(uKaius peakiiuii;
peaKkIMy COSJAMHEHHUS, PEaKIMy PA3JIONKCHHUsS, PEaKIMH 3aMelleHHs], peakini OOMEHa, 5K30- M JHJIOTEPMUYECKUE pEeakiuH, TeIuioBod 3ddekr peakimwu, sapo aroma,
ANIEKTPOHHBIN CIIOW aroma, aToOMHasi OpOWTalb, paJuyC aroMa, XMMUYeCKas CBs3b, MOJSIPHAS W HEMOISIPHAS KOBAJEHTHAs CB3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (MTPOIIEHTHASI KOHIIEHTPAIIWsI) B PACTBOPE;



®  WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUCCKUX TIOHSTHI ¥ TPUMEHSTH 3TH IOHSTHUS ITPU OMMCAHUM BEIECTB U MX MTPEBPAIICHUH;

®  WCIIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTAaBIICHHS (DOPMYJT BEIIECTB M YPaBHEHHH XMMUYECKIX PEaKIH;

®  ONpEeIeIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTETICHh OKMCICHUS 3JIEMEHTOB B OMHAPHBIX COSTUHEHUSX, TPUHAICIK HOCTh BEIIECTB K
ONpeCTIEHHOMY KJIaCCY COSIMHEHUH 10 (hOpMYJIaM, BUI XUMUYECKON CBS3U (KOBAJICHTHASI M MOHHASI) B HEOPTAHUYECKHUX COCANHCHUSIX;

e  packpbiBath cMbica [lepromnueckoro 3akona /. M. MenzeneeBa: 1eMOHCTPUPOBATh MOHMMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX JJIEMEHTOB
OT X MOJIOKeHHUs B [IeproIMuecKoi CHCTEME, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YIE€HHS, 3aKOHa ABOTa Ipo;

®  ONHUCHIBATh U XapaKTepU30BaTh TaOiMuHyto hopmy I[leproauyueckoll CHCTEMbl XUMHYECKUX IEMEHTOB: pa3iinyarh MOHATHS «TJaBHas moarpynna (A-Tpymmna)y u
«mobounast moArpymmna (b-rpymma)y, mManbie U OONbIINE MEPUOIbI, COOTHOCHTh 0003HAYEHHS, KOTOpble UMEIOTCs B Tabimie «Ilepuoaudeckas cUCTeMa XUMHYECKUX
sanemenToB J[. V. MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOSHHS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj sipa, oOlee YiciO SJIEKTPOHOB U
pacripesiesieHie UX MO 3JICKTPOHHBIM CJIOSIM);

e  KJIACCH(PUIMPOBATH XUMHUUCCKHE 3JIEMEHTHI, HCOPTaHUYCCKUE BEIIECTBA, XMMUYCCKUE peakiuy (M0 YUCIY U COCTABY YUYACTBYIOIIMX B PEAKIUM BEIIESCTB, MO
TEIIoBOMY 3pQeKry);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYCCKHE CBOWCTBA BEIICCTB PAa3IMUHBIX KJIACCOB, MOATBEPIKIAs OMHCAHHE NMPUMEPAMH MOJICKYJSIPHBIX YPaBHEHHI
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

®  [IPOTHO3HPOBATh CBOWCTBA BEIISCTB B 3aBHCHMMOCTH OT HMX KAa4eCTBEHHOTO COCTaBa, BO3MOYKHOCTH IPOTEKAHHS XUMHYECKHUX MPEBPAICHHH B pa3MYHBIX
YCIIOBHSIX;;BBIUMCIISITH OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJFO XMMHUUYECKOT0 JIeMEHTa 110 (hopMyJie COeMHEHHUS, MACCOBYIO JOJTHO
BEIIECTBA B PACTBOPE, IPOBOJHUTH PacUETHI 110 YPABHECHUIO XMMUYECKON PEeaKIHu;

®  [IPUMEHATH OCHOBHBIC OINEPAIMH MBICIUTEIBHON ESTEIPHOCTH — aHAINW3 M CHHTE3, CpaBHEHHE, 00O0OIIEHHE, CHCTEMATH3AIINI0, KJIACCH(UKAIINIO, BBISBICHHE
MPUYMHHO-CJIC/ICTBEHHBIX CBS3EH — JJIsi M3y4YeHHs CBOMCTB BELIECTB M XUMHYECKHX pEaKIfid, eCTECTBEHHO-HAYYHbIC METOJbI MO3HAaHHUs — HaOJIoeHNe, U3MEpEeHHE,
MOJICIMPOBAHNUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIN );

CJIeIOBATh MIPABHJIAM TTOJIb30BAHUST XUMHUYIECKOM MOCY/I0# U JTaOOpaTOPHBIM 000PYI0BAHHEM, a TAK)KE MPABUIIaM OOPAIIICHHUS C BEIIECTBAMH B COOTBET CTBHH C
WHCTPYKIIUSIMH 110 BBITTOJTHEHHIO JJAOOPATOPHBIX XMMUUYECKUX OIBITOB IO MOJTYYCHUIO U COOMPAHHIO Tra3000pa3HbIX BEUIECTB  (BOAOPOJA ¥ KUCIOPO/A), IPUTOTOBJICHUIO
PacTBOPOB € ONPENEIIEHHON MaCCOBOM J0JICH PacTBOPEHHOTO BEIIECTBA, TUNIAHUPOBATH U MPOBOJUTH XUMHYECKHE HKCIICPUMEHTHI TI0 paciio3HaB aHHIO PaCTBOPOB IIENIouei
U KUCJIOT C TTIOMOIIBIO MHIMKATOPOB (JIAKMYC, (peHoIhTaenH, METUIIOPAHIK U JAPYTHUE).



TEMATHUYECKOE IVIAHUPOBAHUE

HaumeHoBaHue pa3saejioB U TEM

KoaudecTBO 4acoB

DiIeKTpPOHHbIE (MU POBBIE)

Ne o/ e — Beero :)(:;OTT[::J]LHLW g:ﬁa:)lc:bllmecxne oOpa3oBaresibHbIE PeCypPChl
Pa3nean 1. [lepBoHayajibHble XMMHYECKHE IOHATHUS
Xumus — BakHast 0071aCTh 5) 2
11 €CTECTBO3HAHUS U IPAKTUYECKON https://m.edso0.ru/YNVJIX660G
JESITETbHOCTH YEJIOBEKa
1.2 BeniecTBa 1 XuMH4ECKHE peaKIUU 15 1 https://m.edsoo.ru/ONNXR1VFOQ
Hroro no paznemy 20
Pa3jnes 2. BaxkHeliuue npeacTaBUTe/ I HEOPraHMYECKUX BelleCTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcumax 6 https://m.eds00.ru/D5BORTY30
2.2 Bonopoza. Ilonsitie o kucnorax u coysix 8 1 https://m.edso00.ru/5D61JZ6PS
2.3 Bona. PactBopsl. [ToHsITHE 00 OCHOBaHHSIX 5 1 1 https://m.edsoo.ru/M1315KJBM
24 OcHoBHbIE i(naccm HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0T5ASMOWT
COEIMHEHUM
30

Uroro no pazneny

Pa3nean 3. [lepunoanueckuii 3axon u [lepnoanueckas cucrema xumuueckux 31eMeHToB /I. U. MengeseeBa. CtpoeHue aToMoB. XMMHYeCKas
cBsA3b. OKHMCJIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKiuH

Ilepnonnuecknii 3akoH u llepuonnyeckas 7
3.1 cHUcTeMa XUMHUYECKuX 3yemenToB 1. U. https://m.edsoo.ru/TCBIBVWFZ
MenneneeBa. CtpoeHue aToma
X .0 - 8 2
3.2 VIMITICCIAZ CBASD. LKHCIITEIBHO https://m.edsoo.ru/F6 AOASDPF
BOCCTAaHOBUTEIHHBIC PEAKIIUH
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
PezepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
68 5 5

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHMUE

Ne Tema ypoka KoanyecTBo yacos Jara Daexrponnbie (HUPpPOBHIE) Huankaropsr ®I
n/n Beero |Konrposbuble [[lpakTudeckue H3y4eHHsi  00pasoBaTe/bHbIe PeCypChI
patoThI padoThI

1 | peamet xumuu. Poms xumuu B| 1 https://m.eds00.ru/L62DS2CZR |AHamu3upoBaTh, HHTEPIPETUPOBATH JAHHBIC U
KU3HH YenoBeka. Tena u 1eaTh COOTBETCTBYIOLINE BHIBO/IBL. BCIIOMHHTD H
BEIECTBA PHUMEHUTH COOTBETCTBYIOIIIHE

ecTeCTBEeHHOHAY4YHbIe 3HaHuUs. [Ipe/yIoKuTh
O6'b$[CHI/ITeIH)HI)Ie TUITOTE3bI

2 | Ilonstue o Metomax mo3Hanus | 1 https://m.edso00.ru/9ZJAEW050 |AHaau3upoBaTh, HHTEPHPETUPOBATD JAHHbIC U

B XMMHNH NCJIaTh COOTBECTCTBYIOIIMC BBIBOBI. BcnoMHUTE 1
PUMEHUTH COOTBETCTBYIOIIUE €CTECTBEHHO-
Hay4HbIe 3HaHUS. [IpeaIoKUTh OOBSCHUTEIIBHBIC
[UIIOTE3BI.

3 | Ipakruueckas padora Ne 1 1 https://m.edso0.ru/L5EW4353D |AHanu3upoBaTh, HHTEPIPETHPOBATH JAHHbIC U
«IIpaBusa paboThI B neaTh COOTBETCTBYIOIINE BHIBOIBL. BCIIOMHUTH H
71abopaTopun ¥ NPHEMBI PHUMEHUTH COOTBETCTBYIOIIUE
obparieHus ¢ 1TabopaTopHbIM ecTeCTBEeHHOHAYYHbIe 3HaHUs. [IpeyIoKUTh
00opyToBaHUEM» 00BSCHUTENFHBIE TUIIOTE3bI.

4 | YucThle BEIIECTBA U CMECH. 1 https://m.edso0.ru/6 TME21FWS8 [[Ipe110K|Th CI1oco0 Hay4HOTO MCCIIEI0BAHUS
Crioco0sI pa3aeneHus cmeceit IaHHOTO BoIpoca. Pacrno3HaBath, HCIOIB30BAThH H

co3/1aBaTh OOBICHUTEILHBIC MOJICIH U
[peICTaBJICHHSI.

5 | Ilpakruueckas padora Ne 2 1 https://m.eds00.ru/K3LS5MCRY|O0bsicHeHHE yCTPONUCTBA M TIPHHIMIA PAOOTHI C
«Paznenenue cmeceit (Ha XHMHYECKAM 000PYI0BaHUEM
IIpUMEPE OYUCTKHU MIOBAPEHHOM
COJIN)»

6 | ATOMBI U MOJICKYJIbI 1 https://m.edso00.ru/BLS04WTB8 |OueHrBaTh HayuHbIC apryMEHThI U

10Ka3aTeIbCTBA U3 Pa3IMYHBIX HCTOYHUKOB
(Harpumep, ra3era, UHTEPHET, )KyPHAJIbI).
Pacrio3HaBarh JOMYILICHHSI, T0Ka3aTeIbCTBA U
paccy KIIeHHsI B HAYYHBIX TEKCTaX.

7 | XuMHYeCKHUe dIeMeHThI. 3Haku | 1 https://m.edsoo.ru/AH3DADNA (OneHuBaTh HayYHbBIC apPTyMEHTHI 1
(CUMBOJIBI) XUMHYECKHX X I0Ka3aTeNIbCTBA U3 PA3IMYHbIX HICTOUHUKOB
3JICMEHTOB (Harpumep, ra3eta, HHTEPHET, Ky PHAJIbI).

PacriozHaBaTh TOMYIIEHUs], 10Ka3aTeIbCTBA U
pacCy KIIeHHsI B HAYYHBIX TEKCTaX.

8 | IIpocteie u ciioxHbIE BemecTa | 1 https://m.eds00.ru/DXJBSTJ95 |AHanu3upoBaTh, HHTEPIPETUPOBATH JAHHbIC U

NOCJIaTh COOTBCTCTBYIOIINEC BBHIBOIBI. BcrioMHUTE M
[IPUMEHUTH COOTBETCTBYIOIIUE

CCTCCTBCHHOHAYYHBIC 3HAHM . HpClIJIO)KI/ITB



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

0OBSICHUTENILHEIE THIIOTE3BI.

9 | ATOMHO-MOJIEKYJSIPHOE YICHHUE https://m.eds00.ru/AMOBJ3QZ5 |Ananu3 U3MEHEHHUS COCTaBa aToMa U ero
[OJIOKEHHS B ICPUO/IMYECKOM CHCTEME

10 | 3akoH MOCTOSIHCTBA COCTaBa https://m.edso0.ru/IMC496FX6 |AHaau3 U3MEHEHHUS YHCIIa 3JIEKTPOHOB Ha
BEIeCTB. XUMHUUECKas BHEIIIHEM YPOBHE aTOMa H €ro MOJOKCHUS B
¢dopmyna. BaneHTHOCTH aTOMOB [IEPUOIUYECKON CUCTEME
XUMHYECKHUX DJIEMCHTOB

11 | OrHocHTEeNbHAs aTOMHAs https://m.edso0.ru/PIZPCIMDX [Pacnio3HaBarhb, UCIIONB30BATH U CO31aBATh
macca. OTHOCHTETbHAs 00BSACHUTEIIBHBIC MOJICIH M [IPE/ICTABJICHHSL.
MOJICKYJISIpHAsE Macca MaremaTtiyecKre pacueThl i Mpeodpa3oBaHHsI

12 | MaccoBas D01 XUMHYECKOTO https://m.edso00.ru/GHV580MYV [Pacrio3HaBarh, UCIIONB30BATH U CO31aBATh
9JIEMEHTA B COSTHHEHUH E 00BSICHUTEIIBHBIC MOJICIH M TIPE/ICTABJICHHSL.

Maremariyecke pacueThl H Ipeodpa3oBaHusI

13 | KoimuecTBo Bewecrsa. Moiib. https://m.eds00.ru/368UNL5Y?2 |Pacno3HaBars, UCIIONB30BATEH U CO3/1aBaTh
Mounsipaast Mmacca 00BSICHUTEIIBHBIC MOJICIH M TIPE/ICTABIICHHSI

14 | dusnyueckre U XMMHIECKUE https://m.edso00.ru/YZM8S6ATH BbISBIATE CBS3b MEXKIY TPOUYHNTAHHBIM H
siBJIcHUsl. XUMHUYECKAsl PeaKIus COBPEMEHHOM PealibHOCTHIO

15 | Tlpu3Haku U yCIOBUS https://m.eds00.ru/N6DVNJIKQS BbISBIATE CBS3b MEXKY TPOUYHNTAHHBIM H
HPOTEKAHUST XUMHICCKHX COBPEMEHHOI PeabHOCTHIO.
peaKuii

16 | 3akoH COXpaHEHHUS MacChl https://m.edso0.ru/M8DS4IHVMMaremaTtrndeckue pacueTsl U IpeoOdpa3oBaHuUs
BEILECTB. XUMHUYECKHE
ypaBHEHHSI

17 | BbUMCICHUS KOJIMYECTBA, https://m.edsoo.ru/L UY9U3EQE [Maremarndeckie pacyeThl U MpeoOpa3oBaHuUs
Macchl BEIIECTBA 10
YpaBHCHUAM XUMHUYCCKUX
peaKkui

18 | Knaccupukamusi XuMUIeCKUX https://m.edso00.ru/L4807L AGB [MaremaTndeckue pacueTsl U peoOpa3oBaHus
peakimii (CoeAMHeHHUS,
pazJIoKEHUsl, 3aMEIICHUS,
oOMeHa)

19 | M. B. JIoMOHOCOB — y4EHBIN- https://m.edsoo.ru/PIWARH3A [MaremaTtrndeckue pacueTsl U IpeoOpa3oBaHus
sHIMKIoneucT. O000IEeHne 1 B
CHUCTeMATH3alus 3HaHUI

20 | KonrponbHas pabota Nel mo https://m.edsoo.ru/ON62SNERU [Ipeobpa3zoBarh oaHy GopMy HpeacTaBICHHs
TeMe «BelecTBa 1 XUMUYECKUE TaHHBIX B JPYry0. Paznuuate Bonpockl, KOTOpPBIE
pEaKIMi» BO3MOXKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

21 | Bo3myx — cmech ra3zos. CocraB https://m.edsoo.ru/ XONONRN1PBHISBIATE CBSI3b MEK/TY POUYHTAHHBIM H
BO3ayxa. Kucimopon — anemeHT COBPEMEHHOM PealbHOCTHIO.
1 IpocToe BemecTBo. O30H

22 | ®OusndecKue U XMMHIECKUE https://m.edso0.ru/FBS1JRKMB [BBISBIISTH CBSI3b MEK/TY POUYMTAHHBIM H

CBOIMCTBA KHCIIOPOJa (PeaKuu

COBPEMEHHON PEabHOCTEIO.
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okucienus, ropenue). [lousrue
00 okcuaax

23 | CriocoObI oTydeHust https://m.edsoo.ru/VJWB6A2RD[[Ipeobpa3zoBath oaHy GopMy HpeacTaBiICHHs
KUCIIOpOZa B TAOOPAaTOPHH U TaHHBIX B APYry0. Paznuuate Bompockl, KOTOpPBIE
HPOMBIIUICHHOCTH. BO3MOXKHO €CTECTBEHHOHAYYHO HCCIICIOBATb.
[IpuMeHeHue Kucuoposia

24 | TennoBoii 3 heKT XUMUIESCKON https://m.edso0.ru/PNMKJZHK [[Tpeobpa3oBarh o0y GOpMY IIPEACTABICHHUS
pEaKIMH, TIOHSATUE O X TaHHBIX B IPYryr0. Paznnuate Bompockl, KOTOPBIE
TEPMOXUMHYECKOM YPaBHEHHH, BO3MOXKHO €CTECTBEHHOHAYYHO HCCIICIOBATh.
9K30- U SHIOTEPMHUYECKHX
peaKImsx

25 | TorumBo (He(TH, yroib u https://m.edsoo.ru/lUSNY5UUW [IpeoOpa3zoBarh oaHy GopMy HpeacTaBiIeHHs
MeTaH). 3arpsi3HeHne BO3yXa, 2 TaHHBIX B JpYryo. Paznuuate Bonpocs, KOTOpbIE
CIOCcO0bI €ro MPEAOTBPAIICHHSI BO3MOXHO €CTECTBEHHOHAYYHO HCCIIC/IOBATh.

26 | INpakTuyeckas pabora Ne 3 o https://m.eds00.ru/5516UHX3R [[Ipeobpa3oBars oaHy HOpMY IpeICTaBICHHS
teme «IlomyueHue u cobrpaHme TaHHBIX B PYTyr0. Pazinuate BOpoCsl, KOTOPhIE
KHUCIIOPOAa, U3yYEHHE €T0 BO3MOYKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.
CBOMCTB»

27 | Bomopom — 3iieMeHT u https://m.edso0.ru/\WD392ACW [[Ipeobpa3zoBars oaHYy HOpMY IpEICTaBICHHS
IPOCTOE BELIECTBO. B MaHHBIX B IPYyryr0. Pa3innuatsk BOPOCH], KOTOPbIE
HaxosxieHue B mpupoze BO3MOKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

28 | dusnvecKue U XMMHYECCKUEC https://m.eds00.ru/0SZ28459R  |[[IpeoOpa3oBars oaHy HOpPMY MPEICTABICHHS
CBOICTBa BOIOPOA. TaHHBIX B IPYryr0. Paznnuate Bompochkl, KOTOPBIE
[IprMeHeHne BOI0pOIa BO3MOXKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

29 | ToHsITHE O KACIIOTAX U COJISIX https://m.edsoo.ru/TMWNIVC43[[Tpeodpa3zoBars oaHy HOpMY IPEICTABICHHS

JaHHBIX B JIPYTyl0. PaznuyaTe BONpoCkl, KOTOPHIE
BO3MOKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

30 | CrocoOsl moy4eHus BOA0poaa https://m.edso00.ru/COTO9UCIP [IpeobpazoBarh oaHy GopMy HpeacTaBICHHs

B J1abOpaTopuu TaHHBIX B Jpyryo. Paznnuatk BOmpocsl, KOTOpbIE
BO3MOYKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

31 | Ipaktuueckas pabora Ne 4 o https://m.eds00.ru/SS3WAX33K [MaremaTndeckue pacueTsl ¥ IpeoOpa3oBaHus
teme «IlomyueHue u cobrpaHme
BOJIOPO/Ia, U3YYEHHUE ero
CBOMCTB»

32 | MosspHblii 006EM Ta30B. 3aKOH https://m.eds00.ru/M3KSO1QD [MaremaTndeckue pacueThl U IpeoOpa3oBaHus
ABoraJipo Q

33 | Beuucnenus 00béma, https://m.eds00.ru/MXGOY304 MaremMaTu4decKue pacueThl M IpeoOdpa3oBaHuUs
KOJINYECTBA BEIIECTBA ra3a o M
€r0 U3BECTHOMY KOJIMYECTBY
BEIECTBA MU 00BEMY

34 | Beruucnenus 00bEMOB ra30B 110 https://m.edso00.ru/9TQ8AXABYMaremaTtiueckiue paciyeTbl U MpeoOpa3oBaHuUs

YPaBHEHUIO PeaKIM1 HA OCHOBE
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3aK0HA 00OBEMHBIX OTHOILLIEHUH
rasos

35 | ®uznyeckue U XUMHUYECKHE https://m.edsoo.ru/7AOGFZK4R |AHanu3upoBaTh, HHTEPHPETUPOBATD JaAHHbIC U
CBOICTBA BOJIBI enath COOTBETCTBYIOIINE BHIBOIBL. BCIIOMHUTS U
PHUMEHUTH COOTBETCTBYIOIIUEC
ecTeCTBEeHHOHAYUYHbIC 3HaHUs. [IpeyIoKUTh
OOBSICHUTEIIBHBIE THIIOTE3BI.
36 | CocraB ocHoBanuii. [lonsTue https://m.edsoo.ru/IXB2W6IVL |AHanu3upoBaTh, HHTEPIPETUPOBATH JAHHBIC U
00 MHIMKATOpax neaTh COOTBETCTBYIOIIHNE BHIBOABL BCITOMHUTE U
NPHUMEHUTH COOTBETCTBYIOIIUEC
ecTeCTBEeHHOHAYUYHbIe 3HaHUs. [IpeyIoKUTh
00BSICHUTEIIBHBIC THIIOTE3BI.
37 | Bona Kak pacTBOpHTEIIb. https://m.edsoo.ru/MKHXPOFH4Maremariueckue pacyeTbl U IpeoOpa3oBaHus
Haceunennsie u
HEHACHILICHHBIE PACTBOPBL.
MaccoBas 10715 BEIIECTBA B
pacTBope
38 | Ilpaktuueckas pabota Ne 5 1o https://m.edsoo.ru/\WXUKPAUOMaremaTtiueckiue pacyeThl U mpeodpa3oBaHus
teme «lIpuroroBnenne A
PacTBOPOB C OMPEACIIEHHOM
MacCOBOH JoJIei
PacTBOPEHHOTO BEIIECTBAY
39 | KonrponbHas pabora Ne2 mo https://m.edso0.rulJM7935DRY [[IpeoOpa3zoBarh oaHy GopMy HpeacTaBiICHHs
teme «Kucnopoza. Bomopon. MaHHBIX B IPYTy0. Pa3nnuats BOMpPOCH], KOTOPBIC
Bona» BO3MOKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.
40 | OKCcHOBL COCTaB, https://m.eds00.ru/5TFSJINAY |[Pacnio3HaBarh, UCIIONB30BATH U CO31aBATh
KJIaCCU(UKALIHSL, 00BSICHUTEIIBHBIC MOJCIH U MTPE/ICTABICHHS
HOMEHKJIaTypa
41 | TlonydeHue U XUMHYECKUE https://m.eds00.ru/8JAZ9YWS?2 |Pacrio3HaBarh, UCIIOJIL30BaTh U CO3aBaTh
CBOICTBA KHCJIOTHBIX, 00BSICHUTEIIBHBIC MOJICIH U ITPE/ICTABJICHHSI
OCHOBHBIX ¥ aM(OTEPHBIX
OKCH/IOB
42 | OcHOBaHUS: COCTaB, https://m.eds00.ru/5U397HUSC |Pacnio3HaBarh, UCIIONB30BATH U CO31aBATh
KJTaCCU(UKAIIHS, 00BSACHUTEIIBHBIC MOJICIH U [TPE/ICTABJICHHSI
HOMEHKJIATypa
43 | Tony4eHne U XUMHICCKUE https://m.edso0.ru/GD9A28ROE [Pacrio3HaBaTh, HCIIOIB30BATh U CO3/1aBAThH
CBOWCTBA OCHOBAHHI OOBSICHUTEIIBHBIE MOJISIH U TIPE/ICTABICHHS
44 | KucioTsL: COCTaB, https://m.edso0.ru/Q6 U4WEBKT7|Pacio3HaBarh, HCIIOIB30BATh U CO3/1aBaTh
KIaccH(UKaIus, OOBSICHUTEIIBHBIE MOJIEIH H TIPEICTABICHHUS
HOMEHKJIATypa
45 | TlonydeHue u XUMHUUECKHE https://m.edso0.ru/Z2 GCRNA45W|Pacro3HaBarh, HCIIOAB30BATh U CO3aBATh
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CBOMCTBA KHUCJIOT

00BSICHUTENBHEIE MOJCIU U ITPEACTABJICHUA

46 | Comu (cpenHue): https://m.edso0.ru/JSNUIM9TJ |Pacro3HaBarh, HCIIOIB30BATh U CO3aBaTh
HOMEHKJIATypa, CII0COOBI 00BSCHUTEIIBHBIC MOJICIH U MTPE/ICTABJICHHSI
HOJyYEHHS, XUMUYECKUE
CBOMCTBa

47 | TIpaktuueckas pabora Ne 6. https://m.eds00.ru/58D13JF7V |AHaau3upoBaTh, HHTEPIPETUPOBATH JAHHbIC U
PertieHne sKCriepUMEHTATBHBIX 1eaTh COOTBETCTBYIOIINE BHIBO/IBL. BCIIOMHHTH H
3aaa4 o Teme « OCHOBHBIE NPUMEHUTH COOTBETCTBYIOIIIUE
KJTACChl HEOPTaHMYECKUX ecTeCTBEeHHOHAYUYHbIe 3HaHUs. [IpeyIoKUTh
COCTMHEHHUIT» 00BSICHUTEIBHBIC THIIOTE3BI.

48 | T'enernveckasi CBSI3b MEXIY https://m.edso0.ru/YDS6ZRE31 [Ipeobpa3oBars oaHy HOpMY IpeCTaBICHHS
KJIaCCaMU HEOPraHUYECKHX TaHHBIX B APYryr0. Paznnuate BOIpochl, KOTOPBIE
COCJIMHEHUN BO3MOYKHO €CTECTBEHHOHAYYHO HCCIICIOBATD.

49 | O600uIeHNE U CHCTeMaTH3aIHs https://m.edso00.ru/S7TBUOEEY N|AHaiu3upoBarh, HHTEPHPETUPOBATD JAHHbIC U
3HAHUH 1eJ1aTh COOTBETCTBYIOIINE BBIBOIBL. BCIIOMHHTD U

PUMEHUTH COOTBETCTBYIOIIINEC
ecTeCTBEeHHOHAYYHbIe 3HaHUs. [IpeyioxuTh
00BSCHUTEIIBHBIC THIIOTE3BI.

50 | KonrponbHas paborta Ne3 o https://m.edso0.ru/AFA7IDULD [BCcrOMHUTH ¥ TPUMEHUTH COOTBETCTBYIOIIHE
TeMe "OCHOBHBIE KJIaCChI €CTECTBEHHOHAYYHbIE 3HAHUS.

HEOpPraHWYeCKUX COeMHEeHnI"

51 | IlepBbie MOMBITKH https://m.eds00.ru/COV3CC214 |AHanu3upoBaTh, HHTEPIPETUPOBATH JAHHbBIC U
KJTaCCU(UKAIINH XUMUYECKIX 1e1aTh COOTBETCTBYIOLINE BHIBO/IBL. BCIIOMHHTD H
sneMenToB. [ToHsTHe 0 [PHUMEHUTH COOTBETCTBYIOIINE €CTECTBEHHO-
IpyIINax CXOIHbIX HIEMEHTOB HayuHbIe 3HaHUS. [IpeaIOKUTh OOBICHUTEIBHBIC

UIIOTE3BI.

52 | llepnoanveckuii 3aKOH 1 https://m.edsoo.ru/X9F1NR3U8 |Ananu3upoBarh, HHTEPIPETUPOBATD JAHHbIC U
[Mepuoaudueckas cucteMa 1eaTh COOTBETCTBYIOIINE BHIBOIBI. BCIIOMHHTH H
XuMu4eckux snementos 1. 1. PUMEHUTH COOTBETCTBYIOIIUEC
Menneneena €CTECTBEHHOHAy4YHbIe 3HaHUs. [IpenoxuTs

00BSICHUTEIIBHBIC THIIOTE3BI.

53 | [lepuomapl, TpyMIibl, MOATPYTIIBI https://m.edsoo.ru/NQMWWJR MaremaTtndeckue pacueTsl U IpeoOpa3oBaHus

XN

54 | Crpoenue atomoB. CocTaB https://m.edsoo.ru/IMUDOMRS [IpeoOpa3oBars oaHy HOpMY IpeICTaBICHHS
aTOMHBIX siiep. M3oTombl H MaHHBIX B PYIVIO.

55 | CtpoeHue 3IIeKTPOHHBIX https://m.edso0.ru/T95YNV8B2 [BbISBIATH CBSI3b MEKITY IPOUYHTAHHBIM
000JI04€K aTOMOB JJIEMEHTOB COBPEMEHHOI PealbHOCTHIO.

Iepuognueckoii cuctems! /1. U.
MengeneeBa
56 | XapakTepucTuka XUMHYECKOTO https://m.edso00.ru/Y1PO40OMDX [BBISIBASTE CBSI3b MEXKy TPOYUTAHHBIM U

3IIEMEHTA T10 €O MOJIOKEHUIO B
Ilepuognueckoii cucteme /1. 1.

COBPEMEHHOI PEabHOCTEIO.
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Menneneena

57 | 3uavenwue [lepuoaudeckoro 1 https://m.eds00.ru/SZD8XEQOP |BbISBIATE CBSA3b MEXKIY TPOUYHNTAHHBIM H
3aKOHa JJIsl Pa3BUTHS HAYKH U COBPEMEHHOI PeabHOCTHIO.
npaktuku. /. 1. MenneneeB —
y4EHBIH, MEIaror  rpaXK[aHuH
58 | PesepsHblit ypok. O000mIeHHe | 1 https://m.eds00.ru/ZCQTRPO8Y |BCcrOMHUTH M TPUMEHHUTH COOTBETCTBYIOIIHE
U CHCTeMaTH3alHs 3HaHUH / €CTECTBEHHOHAYYHbIC 3HAHMS.
Bceepoccuiickas mpoBepoyHast
pabora
59 | KonrponbHas paborta Ned o 1 https://m.edso0.ru/FTIZF9OWF [BCOMHHTE U TPUMEHUTH COOTBETCTBYOLINE
teme «CTpoeHune aroma. €CTECTBEHHOHAYYHbIC 3HAHMS.
XuMu4eckas CBs3b» /
Bcepoccuiickast mpoBepodHast
pabora
60 | DIeKTPOOTPHIIATEILHOCTh 1 https://m.edso0.ru/HZA110ED8 | BcrioMHUTH M TPUMEHHUTH COOTBETCTBYIOIINE
aTOMOB XMMHYECCKUX €CTECTBCHHOHAYYHbIC 3HAHMUS.
DJIEMEHTOB
61 | Monnas xumuueckas CBs3b 1 https://m.eds00.ru/3SY1RJIKVI [MaremaTnyeckne pacueThbl U IpeoOpa30BaHHUsL.
BCIIOMHHTB ¥ IPUMEHUTH COOTBETCTBYIOIIIHE
eCTECTBEHHOHAYYHbIC 3HAHHUSI.
62 | KoBaneHTHas moJspHas 1 https://m.edso0.ru/EOL3MT2AE MaremaTudeckue pacueThbl U IpeoOpa3oBaHMUsL.
XUMUYECKas CBA3b BCrOMHHTH ¥ IPUMEHUTH COOTBETCTBYIOIIIHE
€CTECTBEHHOHAYUYHbIC 3HAHHSI.
63 | KoBaneHTHas HEMoIsIpHAsT 1 https://m.eds00.ru/9YVR3FUXI MaremaTrdeckde pacueThl U IpeoOpa30BaHuUsL.
XAMHYECKask CBSI3b BCIIOMHHTH ¥ IPUMEHUTH COOTBETCTBYIOIIIHE
€CTECTBEHHOHAYYHbIC 3HAHHUSI.
64 | CrerneHb OKUCIICHHSI 1 https://m.eds00.ru/RA6CVXM66BCrOMHUTH U TPUMEHHTH COOTBETCTBYFOIIHE
€CTECTBCHHOHAYUYHbIC 3HAHHUSI.
65 | OkuCIUTEIHHO- 1 https://m.eds00.ru/ZXNCA7DO |BCrOMHUTH U TPUMEHHUTH COOTBETCTBYIOIINE
BOCCTAQHOBHUTEJIbHBIC PEAKIMU Z CTECTBCHHOHAYYHbIC 3HAHHUSI.
66 | OxkuciuTesnn U BOCCTaHOBHTEIH| 1 https://m.eds00.ru/QPS46Z5PU |BCcrOMHUTH M TPUMEHHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYUYHbIC 3HAHHUSI.
67 | PesepsHblii ypok. O000menne | 1 https://m.edsoo.ru/ARH7M35NF BcrmoMHUTE U TPUMEHUTH COOTBETCTBYIOIINE
Y CHCTEMAaTH3alMs 3HAHUH 110 €CTECTBCHHOHAYYHbIC 3HAHHUSI.
teme «CTpoeHue aroma.
XuMHYECKast CBSI3bY
68 | PesepsHblii ypok. O000mmeHne | 1 https://m.edsoo.ru/7TDNRBZ948 BcrmoMHHTE U TPUMEHUTH COOTBETCTBYIOIINE
U CHCTEMAaTH3allMs 3HAHUH eCTECTBCHHOHAYYHbIC 3HAHHSI.
OBIIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NIPOIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 kinace/ O. C. I'abpuensn, . I'. Octpoymos, C. A. Cnaakos. U3znatensctBo «IIpocBerieHrey.
METOIUYECKUE MATEPUAJIbBI JJI51 YUUTEJIA

NN ks W~

NN B W~

. Xumus. 8 xnacc. Yueonuk (aBtopsl O. C. I'adbpuensn, U. I'. Octpoymos, C. A. Crnaakos).

. MeTtoaunueckoe nocoodue. 8 knace (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, U. B. AkcéHoBa).

. [Iporpamma kypca xumun it 8—9 kiaccoB 001meo0pa3oBaTenbHbIX yupexaenuid (aBTopsr O. C. ['abpuemnsH, C. A. CnagkoB).

. Pabouas terpans. 8 xinace (aproper O. C. 'abpuensn, C. A. Cnaakos).

. Terpanp 1711 71a00paTOPHBIX ONBITOB U MpakTudeckux pador. § knacc (asropel O. C. 'abpuemnsn, U. B. Akcénosa, U. I'. OctpoymoB).
. XUMHs B TeCTax, 3aja4ax u ynpaxHenusx. 8 kiacc (aBropsl O. C. ['abpuensn, U. B. Tpuryouax).

. DnektpoHHas opma yueOHUKa.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. Poccwiickast anexrponHast mkona. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xusas»io - https://hij.ru/

. [on6opHa nuTepatypsl mo xumuutio - http://c-books.narod.ru/

. Kypnan " 1 cenrsiops" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

. COOpHHK cTaTell 0 XMMHUYECKUX SJIEMEHTaX, HUTFOCTPUPOBAHHBIN OIMCAaHUEM dKcriepuMeHToB. -http://www.periodictable.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

INEYATHBIE IIOCOBUA
Taoaunel:

1.
2.
3.
4.

Cepus MTHCTPYKTHBHBIX TaOJHII IO XUMHH
Cepus TabnuIl 110 OPraHMYECKON XUMHH
[ICX5 . . Menneneena

Tabnuia pacTBOPUMOCTEH BELIECTB B BOAE

YYEBHOE OBOPYJOBAHHE
Koaaexknun:

O 03N DN WK —

. OcHOBHBIE BH/IBI TPOMBIILIEHHOTO CHIPhs. HacTp 1. 2
. OCHOBHBIE BH/IbI TPOMBILIIEHHOTO ChIpbs. YacTs 2. 2
. Merans! 2

. Amomunani 1

. CrexJio 1 u3aenus u3 crekia 1

. Tommiso 1

. Hedtb 1 mpoaykTs! €€ mepepaborku 1

. [Inacrmaccsr 1

. Kayuyk u npoaykts! ero nepepadboTku 1

10. xana TBEpmocTH 1
11. Habop XUMHUYECKHX DJIEMEHTOB |



Mogpenu:

Habopsr ans MmoaennpoBaHHUs:

1. Habop tpadaperoB moseneit aroMmoB 1

2. Habop 11st MozieTMpoBaHust SJIEKTPOHHOTO CTPOSHHUST aTOMOB |

3. HaGop oyt MmoaenmpoBaHust MOJIEKYJT HEOPTaHHUECKUX COeTUHEHUH 1

4. HaGop 1 MoAeMpoBaHus MOJIEKYJI OPraHnIeCKIX COeMHEHUH |

5. HaGop Moneneit aroMOB 1715l COCTaBIEHUS MOJIETIE MOJIEKYI J1a00paTOpHBbIi 1
Mogeas "Kpucraniuyeckasi pemierka' 1eMOHCTPalMOHHAS:

1.JIéx 1 7. Menn 1

2. Yrnekucnslii ra3 1 8. Marnwmii 1

3. @ymnepen 1 9. Kenezo 1

4. Amvas 1 10. Kamennas coms 1

5. I'padur 1 11. Mopenb cTpoenue atoma 1

6. Okcupa kpemHus 1
Taéauubl. Hayana xumun (apr. 5-8671-018):

1. Xumudeckre 3HaKU U aTOMHBIE MAacChl BAKHEUIIINX IEMEHTOB 10. ®usnyeckre BEMMIUHBI BEIPAYKEHHS TOPIIHI BEIECTBA
2. PacmpocTpaHEHHOCTh XUMUUYECKUX 3JIEMEHTOB 11. Tlpu3Haku U yCIOBUS MPOBEJACHUS XUMUYECKUX PEAKIIUI
3. ®opMBI CYIIIECTBOBAHUS XUMHUUECKHUX 3JIEMEHTOB 12. Tumbl XUMHYECKUX PEAKIIUIA

4. BemecTBa MOJNIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO CTPOSHUS 13. Bo3nyx. Kucnopon. ['openne

5. CTpyKkTypa U3MEHEHUs BEIIECTB 14. Ctpoenue miaMeHu

6. CriocoObl pasJieNieHnsl cMeceit 15. CocraBnenue Gpopmyn coneit

7. XuMu4eckue 3HaKu U POpMYJIbI 16. 'enernueckas cBsA3b KJIACCOB HEOPTaHNYECKHUX BEIIECTB
8. Cocrasnienne (GpopmyI 110 BaI€HTHOCTH 17. Bomopon

9. Monnb - eqMHUIIAa KOJTMYECTBA BEIIECTBA 18. Xumuueckre peakiuu

OcHOBBI XUMHYECKHX 3HaHu¥ (apt. 5-8707-006)

19. Ilepuommyeckas cuctema xumudeckux snemeHToB J1.M1.MeneneeBa
20. Tabnmia pacTBOPUMOCTH BEIIIECTB B BOJIE

21. IlpaBuna rmoBeneHus B KaOWHETE XUMUHU

22. 3Haku

23. Texuuka 6€30MaCHOCTH ITPOBEJICHHSI OTBITOB

24. TexHuka Oe30macHOCTH IpH paboTe ¢ razamu

8 - 9 kaaccwl (apr. 5-8478-020)

25. BaneHTHOCTH 36. Knaccugukanus KucioTt

26. OTHOCUTENIbHAS AaTOMHAS K MOJIEKYJISIpHAs] MACCHI 37. 'eneruyeckas CBSI3b BXXHEHUIINX KJIACCOB HEOPTaHUUECKUX
27. CTpoeHue aToMa. H30TOIIbI BEIIICCTB

28. Obpa3zoBaHne KOBAJICHTHON W HOHHON XUMHUYECKOH CBS3N 38. Okpacka MHAUKATOPOB B PA3IMUHBIX Cpeaax

29. DneKTpOHHBIE CJION aTOMOB 3JIEMEHTOB MAJIBIX TIEPHOJIOB 39. DnexrponuTHYECKas AUCCOLUAIUS

30. OKuCIMTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH 40. 3aBHCHMOCTb CKOPOCTH PEaKIHH OT Pa3IIMYHBIX (aKTOPOB
31. Tumsl KPUCTATUTMIECKUX PELIETOK 41. Turbpl XUMUYECKUX PEaKITU

32. Peakiuu oOMeHa B BOAHBIX pacTBOpax 42. O6paTiMble peaKkLuu

33. BaxHeiimme KACIOTHI M KX COIH 43. Boznyx. Kucmopoz. ['openue

34. Knaccudukaiys OKCHI10B 44, CTenieHb OKUCIICHUS

35. Knaccugukaunst oCHOBaHUIMA



Heopranuueckasi xumusi (apr. 5-8701-009)
45. Homenkmarypa cosneit

46. Kpucramisl

47. Xummdeckas CBs3b

48. BaneHTHOCTH

49. Mopeny aTOMOB HEKOTOPBIX 3JIEMEHTOB
50. buHapHbIle COeTUHEHUS

51. Crpoenue aroma

52. DnekTpoHHast opOoUTaIb

53. CreneHb OKHUCTICHUS
PacTBOpbL.IJIEKTPOJUTHYECKAsS Auccommanus (apt. 5-8687-013)

54. JlucnepcHble CUCTEMBI 66. Homenknarypa comneit

55. CaoiicTBa BoIbI 67. HomeHnk1aTypa opraHi4ecKuX COEAMHEHUI
56. KpuBble paCTBOPUMOCTH BEIIECTB 68. IlpenensHbIE YTIEBOAOPOABI

57. CriocoObl BIpaXkeHHs KOJIMUECTBEHHOI'O COCTABA PACTBOPOB 69. HenpenenbHbie yriieBoJOPOAbI

58. DneKTpoauThl ruapaTalys HOHOB 70. OyHKIMOHAIBHBIE IPOU3BOIHBIE YTIIEBOAOPOIOB
59. PacTBOpeHue BeIIeCcTB ¢ HOHHOM CBSI3BIO B BOJIE CrtpoeHue BemecTBa

60. PacTBopeHue BemecTB ¢ KOBaJICHTHOM MOJAPHOM CBS3BIO 71. Ctpoenue aroma

61. KucinoTHO-OCHOBHBIE peaKIIuU 72. DnexTpoHHas opOUTaIhL

62. Peakiu noHHOTO 0OMEHa 73. Mozaenu aTOMOB HEKOTOPBIX 3JIEMEHTOB
63. I'maponus comeit 74. Kpucramnmsl

64. NoHutsl 75. Xumndeckas cBsI3b

65. Cpena BOOHBIX PacCTBOPOB 76. BanenTHOCTB

Homenknatypa. bunapueie coequHeHus 77. CterieHb OKUCIICHUS

OBOPYJIOBAHUE JIJISI IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAIIA
H3mepuTenbHbie NPUOOPHI:

1. Becol rexangeckue 1o 1000 r ¢ tupsmu

2. Becol yuerndeckue 10 200 r ¢ rupsmu (OMOIOTHIECKHE)
3. Bech! 1 cpimyunx marepuaiios 10 200 r ¢ rupamu

4. Becnl anekrponnsie DijitalScale

5. Tepmomerp crimpToBoii 1o 1000C

6. Habop apeomerpos (20 mT.)

HarpeBareabHble NpuOOPHI:

7. HarpeBatens aiist mpoOUPOK 3IEKTPHIESCKUN

8. bans naboparopnas komounuposantas (bJIK)

9. [mTka sexkTpudeckas oqHokoH(popounas "Bacumca"
10. CnmproBku 100 M

11. CriuproBku 200 M



ﬂeMOHCTpaHI/IOHHLIe

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

KommiekT nmocyapl JeMOHCTPAMOHHBINA € TPHHAJIEKHOCTSIMH
Habop no xuMuu ¢ pe300BBIMU COEAMHEHUSIMH

[TpuGop 1Jist mosTydeHust U cOOpa ra3oB (IEMOHCTPAIMOHHBIN )
HaGop nnst snextponuza (IeMOHCTPAIIOHHBIH )

Cromk moxsEMHO-TIOBOPOTHBIH € 2-Msl IIJIOCKOCTSIMH

Cromuk nmoaseMub 200x200 MM

Cromk mogseMHubii 150x150 MM

[ratuB 17151 XAMUYECKUX CTAKAHOB

rarus nadoparopHeii xumudeckuit (LLJIX)
Cnenmanu3upoBaHHble TpHOOpPHI 1 anmapatsl Anmapar Kumma
Amnmnapar ['opmana

[Ipubop AJist UIUTIOCTpaLMK 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKMK OT YCIOBUM

. IIpuGop Amst moTydeHus raJou1aIKaHOB

[Mpubop 1uist MILTFOCTpAIIMY 3aKOHA COXPAaHEHUS T'a30B
[TpuGop A ompesenaeHus cocTaBa Bo3ayxa

[pubop 1ist OKKMCICHHUS CIUPTA HaJl MEJIHBIM KaTalli3aTOpPOM
[Tpubop ass n3ydeHHsl Ta30BBIX 3aKOHOB (J1a00paTOpHBI)
Komonka ancopoumonnas KA g

O3zoHarop

[Tpubop 1u1st moTydeHns: paCTBOPUMBIX TBEP/BIX BEIIECTB
MarHuTHast Melaika ¢ MAaHOMETPOM

pH-meTp

Anmapar (ycTaHOBKa)AJIsl TUCTUIUISIIIAN BOJIBI

AIIXP

KoMnuiekTs! 1151 1a00paTOPHBIX ONBITOB M NPAKTUYECKUX 3aHATHI 10 XUMHH

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

JloTok ¢ mocy 1o U MPUHAAIIEKHOCTSIMHU JIJISI YIEHUUECKOTO DKCIIEPUMEHTa
MukponabopaTopus 0 XUMHH

HITXJI Ne 568

rarus nadoparopusii (LLJIG)

Ha6op o anektponusy (11abopaTopHBbIii)

[Tpubop aJist mosTyyeHus TaIONIANKaHOB U CIOXKHBIX A(pHUPOB 1abOpaTOPHBIN
[Tpubop aJist monyyeHus U coopa ra3oB

Kommnekr npodupok (ITX-14, I1X-16) 10 mT.

Heprxatens 11t mpoOHpOK

[Tarus mist mpoObHpoK

Kommexr crexknsHabIX manodex 10 mr.

KoMIutekT CTeKIISIHHBIX TPYOOUeK

Komrmiekr mpobok

Yaiku BeITapuBaTEIbHbIE

JIOKKH JJIS1 COKUTAHHS BELIIECTB

[ Iumipt TUreTbHbIC

Turnu



53. Ilectuk u crymka

54. XuMmueckue cTakaHbl CTEeKI. EMK. 50 M
55. Xumuueckue ctakanbl cTeki. EMK. 100 M
56. XuMu4yecKre cTakaHbl CTEKI. EMK. 250 M1
57. BOpoHKH CTeKISIHHBIE Ta00paTopHbIE

58. M3amepuTenbHbIE IUITAHIPHI

59. MeHn3ypku

60. Kos0a miockomoHHast

61. BopoHka nemrenbHast






