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INOSICHUTEJBbHAS 3AIIUCKA

Paboyas mporpamma 1Mo XMMUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBJIEHA
Ha OCHOBE TpeOOBaHWI K pe3yibTaTaM OCBOEHHS OCHOBHON 0Opa30BaTENbHOW MPOrpaMMbl
OCHOBHOTO o0uiero oOpaszoBanus, npezacraBieHHbIX B PI'OC OOO, a Ttakke Ha OCHOBE
benepanbHON paboyeil MporpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICTILIMU TIPETOIaBaHUS
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHusammsx Poccuiickoii denepanyu B
COOTBETCTBUHU:

-OenepanbHoro 3akoHa OT 24 ceHTsa0pst 2022r.Ne371-d3 «O BHeceHWH U3MEHEHHUH B
®enepanpHblil 3ak0H «O06 o0pazoBanuu B Poccuiickoit deneparmny;

-Ilpukaza MunucrepctBa npocsemienus P® ot 31.05.2021 Ne287 «OO0 yrBepkaeHUn
(dbenepanbHOTO0  TOCYIApCTBEHHOTO0  00pa3oBaTebHOTO  CTaHAAapTa OCHOBHOTO  OOIIEro
o0pa3oBaHU»;

-Ilpukaza MunucrepctBa npocseuieHuss P® ot 18.07.2022 Ne568 «O BHeceHue
W3MEHEHUH B (enepalibHbII rocyJapCTBEHHBIH 00pa30BaTeNbHbIN CTaHIaPT OCHOBHOIO O0ILEr0o
00pa3zoBaHusl, YTBEPKIACHHBIN mpukazoM MuHucrepcTBa npocsemieHuss PO ot 31 mas 2021r.
No287» (3apeructpupoan 17.08.2022 r);

-Ilpukaza MunucrepctBa npocsemienus P® ot 18.05.2023 Ne372 «OO0 yrBepkaeHUU
denepanmbHOl  00pa30BaTENbHOW  MPOTPaMMBI  OCHOBHOTO  OOmmIero  oOpa3oBaHUS»
(3apeructpupoBan 12.07.2023 Ne74223)

- Meroanueckux pexoMeHmauui ot MunHucTepcTBa npocBemieHuss oT 16 suBaps 2023
Ne03-68 «O BBenenun OOII»

-MeTtoanueckux peKoMeHAalui 1o CO3/1aHuI0 U (GYHKIIMOHUPOBAHUIO B 00pa30BaTeIbHBIX
OpraHM3alsaX, pAacloJOKEeHHBIX B CEIbCKOM MECTHOCTM M MajblX TOpoJax, LIEHTPOB
00pa3oBaHUsl €CTECTBEHHOHAYYHOW M TEXHOJOTWUYECKOW HampaBieHHoOcTel («Touka poctay)
(YTBepxaeHsl pacnopspkeHueM MuHHCTepcTBa TpocBemenns Poccuiickoii deneparuu ot 12
ssaBaps 2021 r
NeP-6);

- ABTOpCKOI mporpaMMMmbl  OCHOBHOTO oOmiero oOpa3oBaHusi mo xXumuu s 8-9
kiaccoB(O.C.I'abpuensn, O.I.Octpoymos, c¢.A.Cinankos, «IIpocsemenuey, 2019r)

[Iporpamma mo xumuu na€T MpeACTaBIEHUWE O LeNsX, oOIield cTpareruu oO0ydeHus,

BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpeACTBAMHM Y4eOHOro IpeaMeTa, yCTaHaBIMBaeT
o0s3aTenpHOE MPEIMETHOE CoJepxKaHue, MpelyCcMaTpUBaeT paclpeesieHHe ero Mo Kjiaccam u
CTPYKTYPUPOBAHUE I10 pa3j/iejaM U TeEMaM MPOrpaMMBbl [0 XMMUH, ONPEAEseT KOJIUYECTBEHHbIE
U KAUECTBEHHBIC XapaKTEPUCTUKH COJEpKaHUsS, PEKOMEHIYEMYIO [OCIEJ0BaTENbHOCTD
W3YYEHUS XUMUU C YU4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JTOTUKH Yy4eOHOTO
mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa Il
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeNIbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a TakKe TPeOOBaHMI K pe3ylibTaTaM 00y4eHUs XUMUU
Ha YpOBHE Ileliell M3y4YeHHs] TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEeSITENFHOCTH 00YJaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpIKaHUsL.

3HaHHUEe XUMUH CIIY>KUT OCHOBOH Ui POPMHUPOBAHHS MUPOBO33pEHUS OOYUAIOIIETOCs, €ro
MPEJICTaBJICHUI 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 HBOJIOLUHU BEIIECTB B MPUPOJIE, O MYTAX
pemieHus THOOANBHBIX TPOOJIIEM YCTOWYMBOTO pa3BUTHS UEJIOBEUECTBA — CHIPbEBOH,
SHEPreTHUECKOH, MUIIEBOM U SKOJIOTUYECKOI 6€30ImacHOCTH, MPoOIeM 3ApaBOOXPaHEHHSI.

N3yuenune xumuu:



CIIOCOOCTBYET pealiM3alliii  BO3MOXHOCTEH JUIi CcaMOpa3BUTUS UM (POPMHPOBAHUS
KYJIBTYPBI IMYHOCTH, €€ 001IeH 1 (PYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00yJaronmxcs,
HAaBBIKOB WX  CAMOCTOSITCNIBHOM  y4eOHOW  JEATENhHOCTH, OKCICPUMEHTAIBHBIX U
HCCIIEOBATEIbCKUX YMEHUN, HEOOXOJMMBIX Kak B IIOBCEJHEBHOW KHU3HM, Tak U B
podecCHOHALHOM JIeATEIIBHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBIILUICHHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIsI/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TArOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH O0YyYarOIIUXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ©CTECTBEHHO-HAYIHBIM
3HaHUSIM, K TIpUpOJIe, K YEIIOBEKY, BHOCHT CBOM BKJIaJ, B OKOJOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHble HarpaBiieHHs B OOy4e€HUM XMMHH 00€CHeuMBaIOTCS CHEIU(PUKON coJep:KaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISETCS TENarorMuecKd aJanTHPOBAHHBIM OTPaKEHHEM
0a30BOM HAYKW XUMHH Ha ONPEACIIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUS OPUEHTUPOBAH HAa OCBOEHHUE
00YyJarOIIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MMOHATHNA XUMUH, OCHOB HEOPraHUUECKOW XUMUHU U
HEKOTOPBIX OT/IETBHBIX 3HAYMMBIX TIOHSATHUH OPraHUYEeCKON XUMHH.

CTpykTypa cOJepKaHHs MPOTPaMMbl M0 XUMHUH C(POpMHUpOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydenuro. CojaeprkaHue CKIQIBIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMBl TOHATHH O XUMHYecKol peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl IO MPHUHLMITY MOCJIEIO0BATEIBHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[. 1. MeHneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUs O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMY BEIIECTB B PaCTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAOTCS HA OCHOBE SMIIMPUYECKU IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBITIOJIHSASA (DYHKIMH OOBSICHEHHS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAKTUYECKOTO MPUMEHEHHS U MOJyYEHUsI U3y4aeMbIX BEIIECTB.

OcBoeHHMe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MUpa B JIOTUKE €€ CUCTEMHON MPHUPOIbI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOJIaM [03HaHUs B Hayke. M3ydueHne XuMuu
MPOUCXOOUT C TMPHUBJICUCHUEM 3HAHMM M3 paHee M3YYEHHBIX YYeOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buonorus. 5-7 knacces» u «dusmuka. 7 Kiacey.

[Ipu u3ydeHNr XUMUHU TPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATEbHOCTH YEJIOBEKa U KaK OJJHOTO
M3 KOMIIOHEHTOB MHPOBOM KyIbTyphl. 3aiadya yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMA — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUM, JOCTYMHBIX O000O0IIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUS MTPU N3YYECHUU BEIIECTB U XUMUYECKUX PEAKIIHii, B
dbopMHUpOBaHMM ¥ PA3BUTUU T[O3HABATENIbHBIX YMEHHUH M HMX MPUMEHEHHH B Y4eOHO-
MO3HABATEIHHON U y4eOHO-UCCIIeOBATENLCKON AeITeTbHOCTH, OCBOCHHUU MPAaBUJI 0€30TIaCHOTO
oOpallleHus ¢ BElIeCTBAMU B TOBCEAHEBHOM KU3HH.



[Ipu u3y4eHWM XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
npuoOpenu Takue eI, KaK:

— (hopMupOBaHHE MHTEIUICKTYAJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATUIO PEHICHWH, CnocoOHOHM aganTupoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KHU3HH;

— HampaBJICHHOCTh OOYYeHHMs Ha CHUCTEMaTH4ecKoe NpuoOIeHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IO3HABaTENbHOM  JIEATEIIBHOCTH, HAy4YHbIM  METOJaM  I03HaHuS,
(hOpMHPYIOITUM MOTHBAIIHIO M PAa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecrieueHUe YCIOBH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIBbITa
pa3sHoOOpa3HOW NESATETBLHOCTH, TO3HAHUS W CaMOIIO3HAHMSA, KIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHI[I), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs1 Pa3IMUHBIX BUJOB JESTEIBHOCTH;

— GopmupoBanue o01el PyHKINOHAIBHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATh M OLICHUBATh SIBICHUS OKPYXKAIOUIEro MHUpa, MCMOJb3Yys 3HAHUS U
OTIBIT, TIOJIYYCHHBIC TMPU HU3YYCHUU XUMHUHU, NPUMEHATh WX TMPU PEHICHUH MpodiieM B
ITOBCETHEBHOM KU3HU U TPYAOBOH ACSITEIBHOCTH;

— (GopmMupoBaHue y 00y4aromuxcsi TYyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTU
XMUMHMUYECKUX 3HAHMM A BBIPAOOTKM 3KOJOTHYECKU II€JIeCOO0Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESITENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEW MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBAUU K 00y4EHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIMTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduIs ¥ HAMPABJICHHOCTH JAIbHEHUIIIET0 00ydeHHUs.

[Iporpamma pazpaboTaHa Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHUs C UCHOIb306AHUEM
COBPEMEHHO020 000py006aAHUA UEHmpa ecmecmeeHHOHayunou Hanpaeiennocmu «Touka
pocmay 6 6 8-9 knaccax. Ha 6aze yenmpa «Touxka pocmay obecrieduBaeTcs pean3alus
o0pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW HAIpaBJIICHHOCTH, pa3paboTaHHONH B
COOTBETCTBUU C TpeOOBaHUAMHU 3aKOHOJATENbCTBA B cdepe o0pazoBaHus U C  y4ETOM
pexomenpauuii  denepanpHoro omeparopa ydeOHoro npeamera «Xumus». Vcmnonb3zoBaHue
obopynoBanus  neHtpa «Touka pocTay Npu pealu3alld JaHHOW paboyeil mporpammbl
MO3BOJISIET CO3/aTh YCIOBUSI:

* JInst pacmnpeHus cosiep>kaHus MKOJIbHOTO XUMUYECKOT0 00pa30BaHus;

* Jlis MOBBILIEHUS TO3HABATENILHON aKTUBHOCTH 00OYUYaIOIINXCS BECTECTBEHHOHAYYHOM

obnacTy;

* JJIs pa3BUTHS IMYHOCTU peOeHKa B Tpoliecce 00yueHus: XUMHH, €ro

crocoOHocTel, POpMUPOBAHUS U YAOBIECTBOPEHUS COLMATHLHO3HAYUMBIX HHTEPECOB

1 OTpeOHOCTEN;

* 11715 paboThI C OJApEHHBIMU [IKOJIbHUKAMH, OpPTaHU3aIMHN UX Pa3BUTHS B

Pa3IUYHBIX 00JACTsIX 00pa30BaTENbHOM, TBOPUECKOM 1EATEIHHOCTH.

OO1ee yucio yacoB, OTBEAEHHBIX IJI U3YYCHHs] XMMHH Ha yPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezien0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosinde BemiectB. [lonstue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pas3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsI3b KOIMYeCTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COCTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kilaccudukanus XUMUUECKHX PeaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYAOHM, MpaBUiaMH paboThl B Jabopatopuu U mpuéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W OMHUCaHWE (HU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasTHUE JIBIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOTIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKaHUS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBAaHUE, BBIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOoJIeKy (IapoCTEPIKHEBBIX).

BaxuHeiinue npeacraBuTe/ I HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoga B Jjaboparopud U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — auioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

Odusnyeckue cBoMcTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelneHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HeHUE MPUPOJIHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3nUecKue U XUMUYECKUE CBOMCTBA OKCHUIOB. [losmydeHne okcuoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kucnot. Psang aktuBHoctu metamioB H. H. bekerosa. [lonydenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KauecTBeHHOe onpezeneHue cofepxkaHus KHUCIOpoaa B BO3AyXe, MOJydeHHE, cOOUpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasmaMu OKCHUJIOB W OIHMCAHWE HMX CBOWMCTB, MOJY4YeHHE, COOMpaHWe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHMs BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomuueckuit 3akoH. llepuomuueckas cucrtema xumuueckux osiaemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aTtoMHbIX snaep. HM3ortomsl. Onexktponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaInyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAIUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenzaeneeB — yd€HbIN U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCITUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meosrcnpeomemmnoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMMX EeCTECTBEHHO-HAyYHBIX TIOHATHUNM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: Hay4YHBbIM (akT, THUMNOTE3a, TEOpHUs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNa, JJICKTPUYECKUN 3apsij, BEIIeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpabl, TOPHBIE TMOPOJBI, TOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX NEPUOIOB, KalWs, KaJlblUd MU HMX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAIUIMYECKON pPEIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakUuil MO pa3IMYHbIM MPU3HAKAM (110 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIMU U MOJI0KEHUE XUMUYECKOTO PABHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DJIEKTPOJIUTEI U HEIIEKTPOIUTh. KaTHoHbI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHMsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoLiEecca AUCCOLUAILMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluuil (FOpeHHe, peakluu pa3iokKeHHs, COEAUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOEHHs AaTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOJUGHUKAIIMKA KUCIOpPOJa U cepbl. XUMHUYECKUE CBOICTBa
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak MpeacTaBUTENs Kjacca KHUCIOT M crneuupuyeckue). XHUMHUYECKHE peaKlMH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupone. XHMHYECKOE 3arpsA3HEHUE OKPYXKAIOUIEH Ccpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacopocTpaHEHHWE B MpHpoJe, (U3NYECKUEe H
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KHUCIOTa, €€ MOJIy4YeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3JyXa, MOuYBBI M BOA0EMOB). Dochop, amnorponHble MoaupUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (pU3NUYECKUE U XMMHUYECKHE CBOWCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
CONM, WX (pU3MUECKHe W XMMHYECKHE CBOMCTBA, MOJY4YeHHWE W TpuUMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, alleTWUJIEH, 3TaHOJ, TJHUIEpPUH, YyKCycHas kucioTa). I[Ipupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepualbHOE €TUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHITMKATHI, UX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelue
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3I[0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUICOMATEPHANOB), O3HAKOMJIEHHE C OO0Opa3lamMu XJIOPHAOB (TajloreHHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBIECHHON CepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHAEOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX yI0OpeHHii,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCTIOJb30BAHUE BUAECOMATEPUAJIOB), M3yYE€HHE MOJIENIel KPHCTAIIIMUECKUX PEUIETOK aiMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpoBeJeHHE KayeCTBEHHBIX peakuMid Ha KapOoHAaT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTHKa XHMHUYECKUX D3JIEMEHTOB — META/UIOB HAa OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpsHkeHUW MeTauioB. DHU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeEMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHI, TUIPOKCH, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M THAPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJIOH (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHeilllne MeTallibl U UX COCIMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKPYKalolel cpefibl (MpeAenbHas TOMyCcTUMas KOHIICHTPAIHs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaiust MexnpeaAMETHBIX CBA3€H MPU U3YUYEHHH XUMHH B 9 Kiacce OCyIEeCTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHBIM (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUA, H30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHMSI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, ColHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe 00YUCHUSI XUMUU B €IMHCTBE Y4EOHOM M BOCTIMTATEIILHOM JESTEILHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATBIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH TOBEACHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHWS, CAMOPA3BUTHS M COITMAIN3AINN 00yJaIOITUXCS.

JIn4HOCTHBIE PE3YNIBTATHl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHMEHTAlUA U PACHIUPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HacJeAWi0, TMOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JTIOCTOBEPHOW WMH(OpMAaIMeld 0 MepeloBhIX JOCTHKEHHIX U OTKPBITHUSX
MHPOBOW M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0OIIECTBEHHO MOJIE3HOH,
y4eOHOUCCIIEIOBATEILCKON, TBOPUYECKOWM M JPYTMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTH MPH BHITIOJIHCHUH YICOHBIX, TTO3HABATEIBHBIX 3a/a4,
BBITIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHWIO M B3aWMOIIOMOIIM B TpoIiecce 3TOW yueOHOW IesATENHbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE IMOBEICHUE M MOCTYINKH CBOUX TOBApHUIIECH C TO3WIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIEACTBUIA MOCTYIIKOB;

3)IeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJCTABJICHUS O  BEHIECTBE M  XMMHYECKOW  PEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHMsI  CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOJIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOJHOM CPEloid, O poJIU
XUMHUHM B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTHBBI, HAIlpaBJICHHbIE HA IOJYyYEHUE HOBBIX 3HAHUW M0 XHMUH,
HEOOXOaUMBIC JUIsI OOBSICHEHHUS HAOMIOJAaeMbIX IIPOIIECCOB W SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEpPATYpOW, NOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTH;

HMHTEpeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHOM M HCCIEAOBATEIBCKON NEATENIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaIMpPaBJICHHOCTH U YPOBHS OOy4YEeHHUsI B AajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBUA M HENMPHUITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI ANKOTOJIs, HAPKOTHUKOB, KYpPEHHs), HEOOXOAMMOCTH COOIIOICHUS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yJbTaraM TPYJOBON JEATEILHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTICIIHON MPO(ecCHOHATBLHOW JEATEIHbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CyIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 370POBOTO M 0OE€30IMacHOTO 00pasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS TPpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMSX, YTPOKAIOIINX 3JJ0OPOBBIO U KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAY4YHbIE MOHATUSA (3aKOH, TEOpHUs, MPUHIUI, TUNore3a, (akT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHBEpcajbHble yueOHble NEHCTBUsS (IIO3HABAaTENbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s KilaccupUKauu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHPOBAHHUS TUIIOTE3Bl 10 TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yabTar, (GopMyIHpOBaTh OOOOUICHHS M BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM MpeCTaBICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst IUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUIS BHITIOJTHEHHS y4eOHBIX M MO3HABATEIBHBIX 33134
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (QOpMY MPEICTaBICHHS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETTLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHUPOBATH CBOM NPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPAOOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMUS MO3UIMKI (0O0CYXAeHHS, OOMEH MHEHHSIMH, «MO3TOBbBIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNu AeSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUN € Y4€TOM TOJyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpXkKaHMUA,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
NpeaMeTHON o0macTh «XUMUS», BHIBI JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHS, €ro

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUN: aTOM, MOJICKYJA, XUMHUYECKHUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, K30- U IHJAOTEPMHUYECKUE PEAKIINH, TEIIIOBON 2PEKT peakiuu, sapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BelecTBa (IIPOIIEHTHAsI KOHIIEHTPAIIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIpeNeTIsATh BaJECHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHUSX, CTEIICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbich Ilepuogmyeckoro 3akona J[. M. MenneneeBa: 1€eMOHCTpUpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapakTepuzoBaTh TabmuuHyo (opmy Ilepuoauueckoit cuCTeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcs B Tabnuue «[lepuoguueckas cucremMa XUMUYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1Mo (popmylie COeTUHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aIHI0, KIacCu(UKAIUIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
0o0OpyIOBaHHEM, a TaKkKe MpaBWiIaM OOpalleHUs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JIOJIEN pacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCA YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHMS, XMMHUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEaKIUH,  OKUCIHUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHtpanus [1/IK BemectBa;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsiji HOHA MO0 XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHMUMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TabiuuyHyto dopmy I[lepuoanaeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJeNax MaJbIX MEPUOJOB U TJaBHBIX MOAIPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOIIMEe M crenuduyeckue XUMHUYECKHE CBOMCTBa
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIC ¥ COKpAIIEHHBIE YPAaBHEHUSI PEaKIUii HOHHOTO OOMEHA, YpaBHEHHSI PEaKIIHid,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 10 (PopMysie COCTUHEHUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU TIO BBITIOJHEHHIO Ja00OPATOPHBIX XUMHUYECKUX OTBITOB MO MOJIYICHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(daT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTHYeckue

DJIeKTpOHHbIe (LH(POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHSATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XUMHYeCKHEe peaKIMU
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipeamer xumun. Posib xumuu B KU3HH 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa OK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuoteka [OK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bubnuoreka [JOK
0 ATOMEL H MOIICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIoKHBIE BELIECTBA 1 bubmnorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas ¢o a. BanentHoc
HIMITE A popryn HICHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Mounspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [JOK
m . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtpoabsHnas pabora Nel nmo teme bubnuoreka [IOK
«Bemecrea 1 XMuMHYECKHE PeaKIMHN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIA, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, NOHATHE O bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(11;03 . a, CIIOCOOBI c)ero bubnmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa bubamorera LOK
v N P poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE 0 KHETOTAX 1 COILIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmmorexa [TOK
.. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brranciienuss 00EMOB ra3oB 110
34 ABHCHHIO PEaKI[UHM HAa OCHOBE 3aKOHAa bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie
37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTpoabHasi padora Ne2 no reme bubnuoreka [JOK
«Kucaopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorera [TOK
y i ’ https://m.eds00.ru/00ad9474
CBOJCTBa
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJTaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeEMAaTH3als 3HAHUH
m . https://m.edso0.ru/00ad9ch2
KonTpoabHasi padora Ne3 no reme
50 "OCHOBHBIE KJIACCHI bubmorera [JOK
. https://m.edsoo.ru/00ad9ela
HEOPraHuYecKuX coeTMHeHU i
[TepBbie MOTBITKH KIacCU(pUKAITIU
bubmuoreka [JOK
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Teproauueckas cucTeMa XUMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronuyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmmorexa [JOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTen U BOCCTAHOBUTEIIH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtpoabHnas pabora Ned4 o teme bubnuoreka [IOK
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«CTpoeHne aToMa. XumMuueckasi
CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEMAaTH3alIUs 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cHCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMHuueckoil CBSI3U U THIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoabHasi padora Nel nmo reme

5 «IloBTOpEHUE U yriIyOJieHHe 1 1
3HAHUI OCHOBHBIX pPa3/iejioB Kypca
8 kuacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKkuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaku. IToHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX

3 [ToHATHE O XUMHUYECKOM PAaBHOBECHUHU. 1 bubnunoreka [JOK

q)aKTOpLI, BJIMAOIIUEC HA CKOPOCTH

https://m.edsoo.ru/00adc28c
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XUMUYECKON PEaKLUU U MTOJI0KEHUE
XMMHUYECKOIO PAaBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONTUTHIECKOU
10 muccormanuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
) https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
M peaxi https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHNI bubmmorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 MpeaCTaBIeHI 00 bubmorexa HOK
et . https://m.edsoo.ru/00add8h2
AIEKTPOJIUTUUECKON AUCCOIUALINKI
bu6mmoreka [IOK
14 ITo €0 0JIN3€ COJIEH
HUITHE O THpOIH fren https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubmuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Permenue sKcriepuMeHTaIbLHBIX bubnmorexa [IOK
p https://m.edsoo.ru/00addbfa
3agau»
KontpoabHnas padora Ne2 o reme
17 «JIeKTPOJIMTHYECKASA bubnnoreka [JOK
aucconyanusa. XuMuuecKkue https://m.edsoo.ru/00addecO
peakuuu B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK

XHUMHUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

bubmmoreka [{OK

19 XIMHICCKHC CBOUCTRA, HOMYHEHHC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
" . https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B IpupoJie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA https://m.edso0.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bu3uYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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IIPOJIyKTa peaKkuu

https://m.edsoo.ru/00adec8a

OO1mas XxapakTepuCTHKa HIEMEHTOB
VA-rpymibl. A30T, paclipocTpaHeHHE

bubmmoreka [{OK

28
B IIpHUpoJe, (pu3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U bubmorexa HOK

’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHaKa, H3y4deHUE €ro bubmorera [JOK
T ik https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa u

33 (bocg)o pHa;I KI/ICJ'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

POZ, pacipoctp bubnmuoreka [JOK

35 npupoje, Gu3nYeckre U XUMHUECKUe

CBOICTBa

https://m.edsoo.ru/00adfd9c
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

" bubnuorexa [JOK

37 YTOMbHA KHCTOTA it € con https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuoreka [IOK
«BaxHeime HeMeTaibl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTpoabHasi padora Ne3 nmo reme

42 «BaxkHeiilmue HeMeTAJIbI M UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
coeTHHEeHHUsD»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYeCKasi KpUCTaUInUeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OO0mire cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB bubnuorexka LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrie MeTaLIb https://m.edsoo.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajust https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxueime coequHEHNS KaJIbIIUI bubmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O0001IeHNe U cUCTEMATU3ALIIS
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
53 "YKEcTKOoCTh BOABI U METOIBI €€ bubmnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubnmuoreka [JOK
https://m.edso0o.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

% AKeneso https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
3 O06001IeHne 1 cUCTEMaTH3aIUS
> 3HAHUI
[IpaxTnueckas padota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmmoreka [{OK
59 .
«BaxHenmme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COAEPKUT MpUMecH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTru3alus
3HaHUH
KonTpoabHasi padora Ne4 o reme
62 «BaxkHelilme MeTaJIbI M UX
coeUHEeHHUsD)
Bemectsa u marepuaisl B bubnunoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYKaroIEen CpeJibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o01IEHNE U bubnuoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTEMAaTU3alus 3HaHUI

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0mICHNE U 1 bubmuorexa [IOK
CUCTEMAaTH3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000IICHNE U 1 bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJBHBIEYYEBHBIEMATEPUAJNBIAJIAYYEHUKA
Xumus. 8 kaacc. 'abpuensH 0.C.0ctpoymos U.I'.,, Cnagkos C,A, AO usgarenbcrBo «[IpocBemenue», 2019 rop,

Xumus. 9 kiacc. Fa6puensas 0.C.0ctpoymoB WU.I',, Cnagkos C,A, AO uspatensctBo «IlpocBemenue», 2019 rog

METOAUYECKUEMATEPUAJIBIAJIAYYUTEIA

Kontponbasiepadboteimoxumun8kiiacca.Jl.B.Komuccaposa, U.I" . IlpucsrunakyueounkyO.C.I"'abpuensina.Moc
kBa.2008r.

I1. 1. becnanos M.B. [lopodees Peanuzanust o6pazoBaTesbHBIX IPOrpaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOH HAIIPABICHHOCTEH 110 XUMHUH C MCIIOJIb30BaHHEM 000pyI0BaHuUs IIEHTpa « Touka pocTay,
Metonuueckoe nmocobue. M.:2021

«[ToypounsiepazpadboTkunoxumun-8ki.»M.F0.I opkoBerko-«MockBa»-2005.
LA PPOBBIEOBPA30BATEJ/IbBHBIEPECYPCBIMPECYPCBICETUMHTEPHET

-http://school-collection.edu.ru/ EamMHas Konnekumns umdpoBbix 06pasoBaTebHbIX PECYPCOB

-http://school-collection.edu.ru/ http://him.1september.ru/- 3/1EKTPOHHAs BepcusA rasetbl "Xumua" npunoxeHue K

"1 ceHTAbpPA"http://pedsovet.org/-MeacoBeT.org. - KnBoenpocTpaHCTBOO6 pa3oBaHUA.

http://www.uroki.net/- UROKI.NET.

http://festival.1september.ru/subjects/4/ - PecTnBanb negarorndyecknx naen "OTKPbITbIN

YPOK" .http://som.fsio.ru/subject.asp?id=10000755-CeTeBoeobbeANHEHMNE

MeTo4MCTOB. http://www.chemistry.narod.ru/-Mupxnmmnn.

http://hemi.wallst.ru/-Xumnn.06pasoBaTeIbHbINCAUTANALLKONbHUKOBUCTYA,EHTOB.

http://www.informika.ru/text/database/chemy/Rus/chemy.html-
INEeKTPOHHbleyYEBHNKMNOOBLLENXUMNN, HEOPFraHNYECKONXUMMNKN,0PraHUYECKONXMMUMU.

MarepuajibHO-TeXHHYECKOe o0ecneueHne KaOMHETOB (PU3MKHU, XUMHH (0MO0JI0TMH)
LlenTpa oOpa3oBanus "Touka pocra”

Ne mi/m* HaumenoBanue 000opyaoBaHus
1. KoMrutekT mocyabl 1 000py10BaHUs VISl y4eHUYECKHUX ONBITOB ( XMMUSsI, OMOJIOTUs1)
1.1. [lITaTkB J1a00OpPaTOPHBII XUMUYCCKHIA
1.2. |HaGop yamek [Terpu
1.3. |HaGop MHCTpYMEHTOB MpenapoBaIbHbBIX
1.4, JIo)KKa JUIST COKMTaHUS BEIECTB
1.5. |Crynka dapdoposas ¢ mectukom Ne 4 (D100)
1.6. |HaGop GaHOK C KPBIIIKOW JAJIsl XpaHEHHS TBEPBIX PEaKTHBOB
1.7. Habop ckisiHok ((prrakoHOB) A1t XpaHEHHs paCTBOPOB PEAKTUBOB

1.8.  |Ha6op npo6upok (I1X-14, T1X-16) (no 10 wm.)



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://pedsovet.org/
http://uroki.net/
http://festival.1september.ru/subjects/4/
http://som.fsio.ru/subject.asp?id=10000755
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html

1.9.

[Ipubop ans monydeHus razoB

1.10. |CnouproBka
1.11. |T'oprouee ansi CHUPTOBOK
1.12. |®unbrpoBanpHas Oymara
1.13. |Konb6a xonnueckas 250miu
1.14. |[Tanouka CTeKJIsHHAs
1.15. |Yameuka s BelapuBaHus (BbIIapUTeNbHas daeuka) 250mi1
1.16. |KOMIUIEKT MEPHBIX IIMINHAPOB
1.17. |Boponka crexisiHHas (Maias)
1.18. |Crakan creknsanabIH (100 M)
1.19. |l'azooTBomHas TpyOKa
Kaouner xumuu (61M010run)
4. KomrnekT KomieKuii JeMOHCTPALMOHHBIN (110 pa3HbIM TeMaM Kypca OuoiIorun)
4.1, Komneknus "T"onocemenHble pacteHus"
4.2. Komnekmus "O6urarenn mopckoro qHa"
4.3. |Komnexkuus "[IpencraBurenu oTpsaoB HACEKOMBIX "
4.4. |Komnekuus "[IpuMepsl 3alIUTHBIX MPUCIIOCOOIEHUN Yy HACEKOMBIX"
4.5. Komneknus "Pa3BuTie HaCEKOMBIX ¢ HEMOJIHBIM IIPEeBpaLeHHEM"
4.6. Komneknus "Pa3BuTue HaCEKOMBIX € ITOJIHBIM ITPEBPALEHUEM "
4.7.  |Komnekuus "CemeiicTBa 6a00uex"
4.8. |Komnexuus "CemelicTBa *KyKoB"
4.9. Komnnexmus "Cemena u miozst"
4.9. |Habop naneoHTonorndeckux Haxomok "[Ipoucxoxkaenne demopeka"
5. JleMoHCTpaInmoHHOe 000pyI0BaHNE
5.1. CTOoNMK MOIBEeMHBIH
5.2. | Anmapat [uist MpoBeIeHUST XUMUYESCKIX PEaKITHiA
5.3. |HaGop ¢rakoHOB 1151 XpaHEHUS PACTBOPOB PEAKTHBOB
6. KoMmIiekT XuMu4eckux peakTuBOB
6.1.  |Habop «Meramibi» CocraB Habopa: amomuHui (Tpanysl) - 0.1
Kr.; amroMuHui (yapa) - 0.05 kr.; skene3o
MeTtaimndeckoe - 0.05 kr.; marauii (1eHTa) -
0.05 xr.; maruuii (mopomiok) - 0.05 kr.;
Menb (rpanynsl) - 0.05 kr.; 010BO
(rpanymbl) - 0.05 xr.; nuHK (Tpanyssl) - 0.5
6.2.  |HabGop "Hurparsr" Cocras Habopa (KT): aIFOMUHMS HUTPAT -
0,05; ammonus Hutpar - 0,05; kanus HUTpAT
- 0,05; kampuwmst auTpar - 0,05; Menu HUTpaAT
- 0,05; marpus mutpart - 0,05; cepebpa
7. KoMmiekT ko/1eKuid U3 cnucKa
7.1. Komnexuus "Boigokuaa"
7.2. Komneknus "KaMeHHBIN yroyib U MPOIYKTHI €T0 nepepadoTku”
7.3. Komneknus "Hedth 1 npoaykThl ee niepepaboTku"
7.4. Komnexmus "[llkana TBepmoctu”
7.5.  |HaGopsl aAnst MOIEIMPOBAHUS CTPOCHHS OPTaHUYECKUX BEIIECTB (YYCHHUYECKHE)

OGopyaoBanue

Hudposas nadboparopust yueHnueckas (Xumusi, Gpusnka, OHOIOTrHs)

O60py,[[0BaHI/Ie AT AEMOHCTpaluA OIIbITOB, J'Ia60paT0pHBIX pa60T, YUYCHHUYCCKHX OIBITOB

Hoyr6yku

Moy

al B W N

Becrul




KomrutekT nemMoncTpanuonubiit (Bxomut B coctas 1[JI ¢husuka, Xxumust, OUOIOTHsT)

Mukpockon onTHUYeCKUi

JlaGopaTopHBIN KOMIUIEKT /Ui y4eOHO-TTPAKTUUECKOM MPOEKTHOM IEATENIBHOCTH MO0 €CTECTBO3HAHUIO




