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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbHOM IpOTrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBe denepaibHOl paboueit
MporpaMMbl BOCIIUTAHUS M C YYETOM KOHIEMIMM MPENoJaBaHusi y4eOHOro
npeamera «XuUMHUS» B 00pa3oBaTeNbHBIX —oOpraHuzamusx Poccuiickoi
denepaunu.

[Iporpamma mo xumuu ma€T MpPEACTABICHUE O IEJISIX, OOIIeH cTpaTteruu
oOy4eHUsi, BOCIHUTAHUS W Pa3BUTUS OOYUYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npeaMeTa,  yCTaHABJIMBAeT  00s3aTebHOE  MPEIMETHOE  COJIepXKaHue,
peayCMaTPUBAET PACHPEICIICHHE €ro M0 KiaccaM M CTPYKTYPUPOBAHHUE IO
paszzienaM ¥ TeMaM MPOTPaMMBbI MO XHMHH, OMPEIENSCT KOJIMYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh M3YYCHUS XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTUKM Y4eOHOro IMpollecca, BO3PACTHBIX
0COOEHHOCTEW O0yYaroluXcs, ONpeNeIsieT BO3MOXHOCTH MpeaMera JUis
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETro o0pa3oBaHus, a Takke TpeOOoBaHUMN
K pe3yjbTaTaM OOydYeHHs XHMHUHM Ha YPOBHE IeJIe W3y4YeHHUs MpeaMmeTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHLHON JAESATEIBHOCTH OOYYAIOIIETrOoCs IO
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU Juisi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, ero NpeCTaBICHUl 0 MaTEpPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
pOJIb UTPAIOT GOPMHUPYEMBIE XUMHEH MPEICTABICHUSI O B3aMMOIIPEBPAIESHUIX
SHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0JIeM YCTOWYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTreTHUSCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUS KYJIBTYphl JUYHOCTH, €€ oOmed u  (QyHKIIMOHATBHON
IPAaMOTHOCTH,;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBILIUIEHUS U TBOPUECKUX CIIOCOOHOCTEM
0o0y4Jaroluxcs, HaBBIKOB UX CAaMOCTOSITEIbHONW y4eOHOW JesATEeTbHOCTH,
AKCHEPUMEHTAIBHBIX U HUCCIEJOBATEICKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCEJIHEBHO KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEIbHOCTH;



3HAKOMUT CO CHEIU(UKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJsJa Ha €AUMHCTBO MPUPOJAbI M  YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TArloM B ()OPMUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH
oOyyJarommxcs;

CIOCOOCTBYET bopMUpOBaHUIO IIEHHOCTHOT'O OTHOIIICHUS K
€CTEeCTBCHHO--HAYYHBIM 3HAHUSIM, K TIPUPO/IC, K YEIOBEKY, BHOCUT CBOM BKJIaJl
B 9KOJIOTHYECKOE 00pa3oBaHuE 00YyUarOMINXCA.

Jlanuble HanpaBieHUs B OOy4eHHH XUMHUU 0OecreunBaroTCsl crenuduKoin
cColiep>KaHMsl yuyeOHOTro TIpeaMeTa, KOTOPBIM SBJSETCS IEIaroruvyecku
aJanTHPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKW XUMUM Ha ONpPEeIEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUs OPUEHTHUPOBAH
HAa OCBOEHHE OOYYarOIIMMHUCS CUCTEMbl MEPBOHAYAILHBIX TOHSATUNA XHUMHH,
OCHOB HEOPTaHWYECKOM XUMHUHM U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX MOHSATUN
OpraHUYeCKOM XUMHHU.

CrpykTtypa coaepkaHus MPOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxojaa K e€ uzydyenuto. CoJiepkaHre CKIAIbIBACTCS U3 CUCTEMBbI
NOHATUMA O XHMHYECKOM DJIEMEHTE W BELIECTBE M CHCTEMBI MOHATHU O
xuMudecko peakiuu. OO0e 3TH CUCTEMBI CTPYKTYpPHO OPraHU30BaHbI IO
OPUHUUITY TOCJIENOBATEIIBHOTO PA3BUTHUSl 3HAHUN HA OCHOBE TEOPETHYECKUX
IpEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TMPEACTABICHUM 00 JIEKTPOIUTUUYECKON TUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIENIOBATEIHLHO OT
OTHOTO ypOBHA K JPYroMy, BBINOJHSAA (PYHKIMHM OOBSCHEHUS U
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUS U TOJIYYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TI0O XHUMHH CIHOCOOCTBYET (POPMUPOBAHUIO
MPEJICTABIEHUS] O XHMHUYECKOM COCTABISAIONICH HAayYHOW KAPTHHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN MPUPOJIbl, IEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO
Y METOJIaM MO3HaHUA B Hayke. VM3yueHue XuMuu npoucxXoauT ¢ IPUBJICUCHUEM
3HAHUW U3 paHee HU3YUYEHHBIX YUYEOHBbIX mpeameToB: «OKpyXarolmuid MHUp»,
«buonorus. 5—7 kmacce» u «duznka. 7 Kimacey.



[Ipu wu3yyeHUM XUMHUU MPOUCXOAUT (POpMHUPOBAHUE 3HAHUM OCHOB
XUMUYECKOW  HAaykKu Kak  O0JacThU  COBPEMEHHOIO0  €CTEeCTBO3HAHUS,
MPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa W KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBON KYJIBTYphl. 3ajlaua y4eOHOro MpeaMeTa COCTOMT B (OpPMHUPOBAHUU
CUCTEMbl XMMHMUYECKHUX 3HAHUM — BaKHEUIMX (PaKTOB, MOHSATHUM, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOOOIIEHHI MUPOBO33PEHUECKOIO
XapakTepa, fA3blka HayKd, B MPUOOIIEHUH K HAyYHBIM METOJaM IO3HAHUS MpU
W3YUYEHUHU BEHIECTB M XMMHUYECKUX pEakiui, B (POPMHUPOBAHUH U Pa3BUTUU
MO3HABATEILHBIX YMEHUN W HMX NPUMEHEHUU B Y4eOHO-TO3HABATEIbHOU H
y4eOHO-UCCIEIOBATEIbCKON JIESITEIbHOCTH, OCBOCHHHM TIpaBUi 0€30MacHOTo
oOpalleHust ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy u3ydeHun XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHS
Ba)KHOE 3HAUYCHHUE MPUOOpETU TaKKe IeJIH, KaK:

— (opMUpOBaHHE HHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYTHHUYECTBY, CAMOCTOSATECILHOMY NPUHSATUIO PEIICHUN,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU,

— HamNpaBJICHHOCTh OOYYEeHHMs] Ha CHCTEMAaTHYECKOE MpHUOOIIEHUE
oOy4Jaromuxcs K CaMOCTOSITEIbHOM MO3HABATENbHON NEATeTbHOCTH, HayYHBIM
METOJIaM TMO3HAaHUS, (POPMUPYIOIIMM MOTHBAIIMIO U PA3BUTUE CIIOCOOHOCTEH K
XUMUU;

—  ofecrieyeHue  yCJIOBHUI, CHOCOOCTBYIOIIMX  TPHOOPETEHUIO
OOy4JaromMMHCS  ONBbITA  Pa3sHOOOPA3HOW  NEATEIBHOCTH, TO3HAHUS U
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLIHi), MUMEIOIINX
YHUBEPCAJIbHOE 3HAUECHHUE JJISI Pa3IMYHBIX BUJIOB JIESITEIIBHOCTH;

— ¢opmupoBaHue o0OImEeH (PYHKIIMOHATLHOW W €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBICHATH W OIICHUBATh SIBJICHUSA
OKPY’KaIOUIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NP U3YYEHUU
XUMHH, TPUMEHATh MX TMPU PEUICHUU MPoOJieM B TOBCETHEBHOW >KU3HU U
TPYZOBOM JEATEIbHOCTH;

— (dopmupoBaHne y O0Oy4YalOmUXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHHSI UEHHOCTH XWMHUYECKHUX 3HAHUW [JIs1 BBIPAOOTKH SKOJOTHMYECKU
1eJIeCO00Pa3HOTO TIOBEACHHS B OBITY W TPYJAOBOM JESITEIBHOCTH B IEAX
COXpaHEHHMs CBOETO 3J0POBbs U OKPY’KAIOLIEH MTPUPOJITHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CAaMOBOCTINITAHWIO Ha OCHOBE YCBOCHHS OOIIECUETIOBEUYECKUX IICHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOpY TMpoduiass U  HANPaBICHHOCTH
JaJbHEUIIEro o0y4eHHUs.



OOmiee 4yucao 4YacoB, OTBEAEHHBIX IS M3YYEHHs XMMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaBisieT 136 yacos: B 8 knacce — 68 yacos
(2 yaca B Henenmo), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMUM B 5KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 METOax MO3HAHUA B XMUMHUHU. YHCThIE BELIECTBA U CMECH.
Cnioco0nI pa3jeneHust cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKHE HIEMEHThl. CUMBOJIBI XUMHYECKHX
a1neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass popmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKkOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHOcHUTENBHAST MOJIEKYJISIpHAsl Macca. MaccoBasi 10Jisl XUMHUYECKOTO AJIEMEHTA
B COCJIMHEHUH.

KonmnuectBo BemectBa. Moub. MousipHas  macca.  B3auMocBA3b
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IWHMI] BeulecTBa. Pacu€rbl mo
dbopMyaM XUMUYECKUX COCTMHEHH.

du3znueckne M XUMHUYECKUE SBICHUS. XHUMHUYECKass peakius u €€
NPU3HAKK. 3aKOH COXPAHEHHMS MAacChl BELIECTB. XUMHUUYECKUE YpPaBHEHUSI.
Knaccuduxanus XuMu4eckux peakiuil (CoeIMHeH s, pa3IoKeHUs, 3aMEIIeHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0M, MpaBuiaMu paboThl B TabopaTopuu
u mpuéMamu oOpaiieHuss ¢ J1abopaTOpHBIM O0OpYyJAOBaHHUEM, H3yUYCHUE U
onmucaHue (UIUYECKUX CBOWCTB 0Opa3lOB HEOPTraHWYECKHUX  BEIECTB,
HaOmoaeHne pu3nveckux (TUIaBlIeHHE BOCKA, TasHUE JbJa, PaCTUPAaHUE caxapa
B CTYIIKE, KMIIEHUE W KOHJEHCAIUs BOJIbl) U XUMHUYECKUX (TOpPEHUE CBEYH,
MIPOKaJMBAHUE MEIHOW MPOBOJOKH, B3aUMOAECHCTBUE MeJa C KHUCIOTOM)
ABJICHUHN, HAOIONEHUE U OMNUCAHWE NPU3HAKOB MPOTEKAHUS XUMUYECKHX
peakiuil (pa3jokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KUCIOTHI C XJIOPHUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanwu, B3anMMOICHCTBHE
xenesa ¢ pactBopoM comu menu (1), n3yuenue cnoco0oB pa3aesieHus cMecei: ¢
MOMOIIFI0  MarHuTta,  (GUIBTPOBAHWE,  BBHIMAPUBAHHWE,  JUCTHILUISALINSA,
xpoMartorpadus, MNPOBEICHHE OYMUCTKU IIOBAPEHHOW COJM, HAOIIOJECHUE W
OMMCAaHUE PE3yIbTaTOB MPOBEACHUS OMNbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHMsI MaCChl, CO3/JaHUE MOJIETICH MOJIEKYJT (IIAPOCTEP>KHEBBIX).

BaxHeilme npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB



Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopoa — 3j1€MEHT U POCTOe
BemlecTBo. HaxoxkaeHue kuciopona B Mpupoje, Pu3nueckue U XUMHYECKUE
cBoictBa (peakuuun ropenus). Okcunabl. IIpumenenue kucnopoga. CrocoOb
MOJIyYeHHUs KHUCIIOpoJa B JAa0OpaTopuud U MpOMBINUIEHHOCTH. KpyroBopor
KHcJIopoa B ipupojie. O30H — ayIoTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermnoBoit 3 PexT XUMUUECKON peakuuu, TEPMOXUMUYECKUE YpPaBHEHUS,
9K30- M JHAOTEPMHUYECKHE PEAKUMHU. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTrO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxoxaeHwe Bogopoja B
npupoje, (¢GU3MYECKUEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosryyeHus. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusznyeckue CcBoWCTBa BOJbl. Boga kak pacTBopuTesb. PacTBOpBL.
HacelllieHHbIE M HEHACHIIIEHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10751 BellleCTBA B pacTBope. XUMHUYECKHE CBOMCTBAa BOJBI.
OcHoBaHnus. Poiib pacTBOpOB B MPUPOAE M B KU3HM uesioBeka. Kpyroopor
BOJIbI B PUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa U OUYUCTKA MPUPOIHBIX
BOJ.

Knaccuduxkanus neoprannyeckux coenunennit. Oxcusl. Kiaccudukanus
OKCHJOB: cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHBIE, aM(oTepHble) U
HecoseoOpasyromue. HomeHnknarypa oxcuioB. Pu3nyeckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne oKCuaoB.

OcnoBanusi. Knaccudukanuss OCHOBaHUN: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknaTtypa ocHoBaHuil. Du3nUecKre U XUMUYECKHE CBOKWCTBA
ocHoBaHuil. [lorydenrne oCHOBaHUIA.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. @usnyueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneil. ®Pu3nMyeckue M XHMHYECKHE CBOWCTBA
conent. [lonydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCIUHEHUMU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE ONPEACIEHUE COJEpKAHUSA KUCIOpPOJa B  BO3JAYXE,
MoJiyyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOWCTB KHCIOPOJA,
HAOJNIOZICHUE  B3aWMOJCHCTBUS  BEIIECTB C  KHUCJIOPOJOM U YCIIOBHS
BO3HUKHOBEHUSI M TIpEeKpalleHuss TopeHusi (TMokapa), O3HAKOMJIEHUE C
oOpa3llaMyd OKCHJIOB M OIKMCAaHHWE WX CBOWCTB, IOJyYeHHE, CcoOHMpaHue,
pacrio3HaBaHUE M HW3y4Y€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJACHCTBHE
Bojsiopoaa ¢ okcuaoMm Meau (1) (Bo3MOXKHO MCIIOIBL30BAaHUE BHUIECOMATEPHATIOB),



HaOMroieHe O00pa3lOB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEA0OBAHUE
OCOOEHHOCTE pPACTBOPEHUS BEIIECTB C PAa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAacCCOBOU IOJIE€H pacTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METa/VIaMH (HATpUEM U KaJbIIUEM)
(BO3MOXHO HCIOJIb30BaHUE BHUAEOMATEpPUATIOB), HCCIEIOBaHUEe 00pa3loB
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, HAOJNIOJACHUE W3MEHEHUS
OKpacKM MHIMKATOPOB B pacTBOpax KHUCIOT U WIEIOYEH, H3y4YCHUE
B3auMojiercTBus okcuaa Menu (ll) ¢ pactBopom cepHOM KHUCIOTHI, KHUCIOT C
MEeTaJUIaMU, PEAKIINN HeUTpaau3auu, NoJIy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOIO MeETajlla JpyrMM W3 pacTBOpa COJIM, pEUICHUE
AKCIIEPUMEHTANbHBIX 3a7a4y 1o TeMe «BakHeime Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3akoH u Ilepuoamyeckass cucTeMa XUMHYECKHUX
ieMenToB JI. . MengeneeBa. CtpoeHue aTtoMmoB. XuUMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUT

[lepBble MOMBITKH KJIacCU(PUKAIIUA XUMHUYECKUX AJIeMeHTOB. [loHsTHe 0
rpynmnax CXOJHBIX 3JIEMEHTOB (IIETOYHbIC W IIEJIOYHO3EMENIbHBIE METaJIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyroT amdoTrepHbie
OKCHUJIbI U TUAPOKCHU/IBI.

[lepuoguueckuii 3axoH. [lepuoandeckas cucreMa XUMUYECKHX 3JIEMEHTOB
H. WN. MenneneeBa. KopoTkonepuoaHas # JJIMHHONEPHOIHAS (OPMBI
[lepponnueckorn cucrembl xumuuyeckux ssemeHtoB JI. WM. Menzaeneesa.
[Tepuoner u rpynnbel. DU3HMYECKHM CMBICT MNOPSAKOBOIO HOMEpPA, HOMEPOB
NEPUOIA U TPYMIIbI 3JIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX sijep. M30Tombl. DIEKTPOHBI.
CrtpoeHne JIEKTPOHHBIX 000JI04eK aTOMOB TMEepBhIX 20 XUMHUYECKUX IJIEMEHTOB
[Tepuonnueckon cucremsl [[. . MenneneeBa. XapakTepucTuka XUMHAYECKOTO
3JIEMEHTA 110 ero nosoxenutro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHUSl paJnyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue llepumonnueckoro 3akoHa u llepuonnueckoil  cuCTEMBbI
XUMHUYECKHUX 3JIEMEHTOB ISl pa3BUTHUS HAayku U npaktuku. [{. . Mennenees —
YUYEHBIN U TPAXKJAHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToOJisipHass M HEMOJSIpPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp oxkwucineHus. OKHUCIUTENbHO--BOCCTAHOBUTEIIBHBIE PEAKIINH.
[Ipoueccrl OkucIeHus: U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTENU.

Xumuueckuit IKCnepumenm:



M3yueHHE 00pa3lloB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOJECHCTBUE
TUAPOKCHIA IIMHKA C PAaCTBOPAMHU KHUCJIOT U LIETOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIAX MOPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHMN
(ropeHue, peakiyu pa3ioKeHUs, COSTUHEHUS ).

Meosicnpeomemmnuie ceasu

Peanuzamus mMexXnpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISICTCSI 4Y€pe3 HCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUN, TaK W TOHSATHM, SBISIOMIMUXCA CUCTEMHBIMU [JI1 OTAEJIBHBIX
PEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIC TOHSTHS: HAaydyHbIM (akt, rumoresa,
TEOpHsi, 3aKOH, aHaliW3, CHHTE3, KilaccuPukalusi, TEePUOJUYHOCTD,
HaOJII0/IeHNE, SKCIIEPUMEHT, MOJISTUPOBaHUE, U3MEPEHUE, MO/JIETh, SIBIICHHE.

®dusuKa: marepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJAMOAKTUBHOCTh, MOJIEKYJA, D3JICKTPUUECKUNU 3apsil, BEIIECTBO,
Ten0, 00bEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, (Pu3MuUecKue BEIUYHUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoanueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB MEPBBIX TPEX NEPUOJOB, Kalus, KaJIbLHUS U UX
COCIMHEHUH B COOTBETCTBUU C IIOJOXKEHUEM 3JIEMEHTOB B llepuoamueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMUYECKOU CBSI3U. THIBI KPUCTALNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHYECKOU CBSA3H.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHMYECKMX  BEIIECTB.
XHWMUYECKHE CBOWCTBA BEILIECTB, OTHOCAIIMXCS K Pa3JIM4YHBIM KilaccaM
HEOPraHUYECKUX COCITMHEHNM, TECHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKHX peakIUid MO pa3IMYHbIM MpHU3HaKaM (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 HW3MEHEHHMIO CTEICHEHM OKUCJIEHHUS XHMHUYECKHMX JJIEMEHTOB, IO
o0paTUMOCTH, MO YYaCTHIO KaTauu3aTopa). OJK30- U DHAOTEPMHUYECKHUE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsiTue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX  XUMHYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX U



rereporeHHbix peakuusax. llonstue o kartanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIHUSIOMIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHPHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKHUCJIMTEIBbHO--BOCCTAHOBUTEIBHBIX PEAKIMN C HCIOJIb30BAHUEM METOJA
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DNIEKTPOIUTHl U
HEAJIEKTPOJUThl. KaTuoHbl, aHMOHBL. MexXaHW3M [OUCCOLMAIMK BEUIECTB C
pPa3IMYHBIMU BUJIAMU XMMHUYECKOU cBsi3u. Ctenenp aucconuanuu. CulibHbIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiun wonHOro oOmeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpAaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJICH B CBETE MPEJCTABJICHUN 00 AJIEKTPOJIMTHYCCKON
nucconanuu. KauecTBeHHbIC peakiiuy Ha MOHBI. [loHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETaUIOB (IpaduTa M ainMasa), CIOKHBIX BEIIECTB
(x7opuga HaTpus), UCCIENOBaHHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOU
peakuuu  OT  BO3JEWUCTBHS  PAa3IMYHBIX  (AKTOPOB,  HCCIEIOBaHHE
ANEKTPONPOBOJIHOCTA PACTBOPOB BEIIECTB, IMPOLECCAa JUCCOLMALMM KHUCIOT,
miesnoyen U cojei (BO3MOKHO MCIOJb30BaHUE BUIE0 MATEPUAIIOB), TPOBEIAECHUE
OTIBITOB, WUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS PEaKIMii HOHHOTrO 0OMEHa
(oO6pazoBanue ocajka, BBIAEICHHE Tra3za, oOpa30BaHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINN
(ropenue, peakiuu pa3yiokKEeHHUs, COEAUHEHNA ), pacrio3HaBaHuE
HEOPraHUYECKUX BEIIECTB C NOMOUIIBI0 KAaYECTBEHHBIX pPEAKIUN Ha HOHBI,
pELICHUE SKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTa/uibl 1 MX COCJUHECHUSA

OO6mrast xapaktepucThka ragoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHune u GU3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe XJopa
(B3auMozeiicTBUE C MeTaJlaMH, HEMETajulaMH, IIeJo4aMu). XJIOPOBOAOPO.
ConsHas KUCI0Ta, XMMHUYECKHE CBOMCTBA, MOJydeHue, nmpumMeHeHue. Jlelctrue
XJIOpa ¥ XJIOPOBOAOPOJA HA OpPraHM3M 4YesoBeKa. BakHenmue XJIOpUIbl U UX
HaXOXJCHHE B MPUPOJIE.

O6miass  xapakrtepuctuka dnemMeHToB  VIA-rpynnel.  OcobeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u puznueckue
CBOWMCTBA MPOCTBIX BEHIECTB — KHUCJIOPOJA U  CEpbl. AJUIOTPOIHBIC



MOAM(PUKALIMY KUCIOPOJa U cepbl. XUMUYECKUE cBOMCTBa cepbl. CepoBOa0pO,
cTpoeHue, (U3MUeCKMe U XHUMHYecKHe cBoilcTBa. OKCHUIbI CEpbl  Kak
MPEACTaBUTENN KUCIOTHBIX OKcUAoB. CepHass KucClIOoTa, (U3HMYECKUE U
XUMUYECKHE CBOMCTBAa (00IIME Kak TMPEICTaBUTENsl Kjacca KHCIOT U
cnenuduyeckre). XUMUYECKUE PEaKIINH, JIeKallhie B OCHOBE MPOMBIIIIEHHOTO
cnocoba moxydeHus: cepHoil kucnoTel. Ilpumenenue cepHoit kucnotel. Conu
CEpHOM KHCIIOTHI, KAUeCTBEHHAsI peakuusl Ha cyibdar-uoH. HaxoxneHue cepsl
U €€ COeNUHEHHUU B Ipupoae. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl
COEIMHEHUSIMH Cepbl (KMCIOTHBIEC JOXKAM, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPALLECHUS.

O6mmas xapakrepuctuka 31emMeHToB VA-rpymmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakKTEepHblE€ CTENEHU OKHUCIEHUA. A30T, pPaCHpOCTpPAHEHHE B
npupoje, pusnueckrue u XuMuueckue cBorcta. KpyroBopor a3ora B npupo/ie.
AmMuak, ero GpU3MYecKue U XUMUYECKHUE CBOMCTBA, TIOJyY€HHUE U PUMEHEHHE.
Conu amMMoHUSs, UX (QU3HUYECKHME W XUMHUYECKHME CBOWCTBA, INPUMEHEHHE.
KauectBeHHas peakius Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ IMOJIyYeHHE,
dbu3uvYeckue W XMMHUYECKHME CBOMCTBa (00mMEe Kak TMpEICTaBUTENS Kiacca
KACHIOT U crneuuduueckue). Mcmnonap3oBaHre HUTPATOB U COJied aMMOHHUS B
KayecTBE MHUHEPAJBbHBIX YA00peHH. XUMHUECKOe 3arpsi3HEHHUE OKpYKarollen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOXK]IU, 3arpSI3HEHUE BO3/1yXa, TOYBBI
u BojoéMoB). Docdop, amnorponubie Mogudukanun docdopa, uznueckue u
xumuyeckue cBoictBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3uvecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocharoB B
KayeCTBE MUHEPAIbHBIX YI0OpEHUM.

O6mass  xapaktepuctuka dnemMeHToB  IVA-rpymmel. OcoOGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCJICHUS. YTJIEpPOJ, ajuIOTPOIHbIC
Moau(UKAINKA, PACTIPOCTPAHCHHE B MpUPOJe, (U3HUECKHE U XUMHYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoja,
uX (QU3NYECKHEe W XUMUYECKHE CBOWCTBA, NIEHCTBHME HA XUBHIC OPraHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTMUECKHe MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), rumore3a 100aJbHOTO TMOTEIUICHUS KIKWMaTa, MapHUKOBBIN
sbdext. YrompHas kuciaora u e€ conmd, UX (PUINUECKHE W XUMHUUYECKHE
CBOICTBa, TOJy4YeHHWE W TpuMeHeHue. KadecTBeHHass peakmusi Ha
KapOoHaT-noHBL.  Mcmomp3oBaHue  KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35UCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHWYECKUX BEIIECTBaX Kak O
COCIMHCHUSX yTiepona (MeTaH, dTaH, THJICH, alleTHJICH, dTAaHOJI, TIUICPHH,
yKCycHasi kuciorta). llpupogHble HMCTOYHUKHM  YIIIEBOJOPOAOB  (Yroib,
MPUPOJIHBIN ra3, HePTh), TPOAYKTHI UX EPepabOTKH (OEH3UH), UX POJIb B OBITY



U TpOMBINLIIEHHOCTU. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX,
Oenkax, yrieBojax — U UX POJU B JKM3HU uyelloBeka. MarepuaabHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCIUHCHUM.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, IOJIYyYCHHE U
npumenenune. CoenuHeHus KpeMHusi B mpupoje. OOmue mnpeacraBieHus o0
okcuge kpemuus (1V) u kpemaueBoi kuciaore. CUIUKATHI, ©X UCIIOJIH30BAHKE B
OBITY, B IPOMBINLICHHOCTH. BaxkHeline cTpouTeabHbIe MaTepralibl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobiembl 6e30MacHOro UCTIOIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHrne oOpa3lOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI, MPOBE/ICHUE KaueCTBEHHBIX PEaKIIMi Ha XJIOPU/-UOHBI U HAOII0IeHUE
PU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPAXKarOIIue HU3NUYECKUE U XUMHUYECKUE
CBOMCTBAa TQJIOT€HOB U HMX COCJWHECHHH (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMATEpUaIOB), O3HAKOMJIEHHE C O00pa3liaMu XJIOPUIOB (TrajJOoreHHUJIOB),
O3HAKOMJICHHME C o0pasmamMu cepbl U e€ COeaUHCHHSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHUANIOB), HAOIIOJCHUE TMpolecca OOyIrIMBaHUS
caxapa TOJ JICHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTHI, H3Y4YCHUE
XUMUYECKUX CBOWCTB  pa30aBICHHON CEpHOM  KHCIOTBHI, IPOBEICHUE
KaueCTBEHHON peaknuu Ha Ccyiabdar-uoH W HaOMOJCHHE TIpU3HAKa ¢
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a3oTa, ¢ochopa u ux
coeMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHaIoOB), oOpas3aMu
a30THBIX U (pocOpHBIX YyI0OpEeHHH, MoaydeHrue, COOnpanne, paclio3HaBaHUE U
U3y4YeHHUE CBOMCTB aMMHaka, IPOBEJACHHE KAYCCTBEHHBIX pEaKIMi Ha HOH
aMmMoHussT W (dochaT-MOH W U3YYEHHE TPHU3HAKOB WX IPOTEKAHUS,
B3aMMO/JICMCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJIbI0 (BO3MOKHO
HCIOJIb30BAaHUE BUJICOMATEPUATIOB), H3y4YCHHUE MOJENCH KPHUCTAUTMYECKUX
pemérok anMmasza, rpaduTa, QymIepeHa, O3HAKOMJIICHHE C IPOIECCOM
a7IcOpOIMKM PAacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
MPOTHBOTA3a, IOJIyYeHHEe, coOMpaHHe, paclo3HaBaHUE M HM3YyYCHHE CBOMCTB
VTJIGKUCIOTO Ta3a, IPOBEJACHHE KAYeCTBEHHBIX pEAaKIWA Ha KapOOHAT W
CUJIMKAT-UOHBl M M3YYECHHE TMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEH CHUIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE AKCIEePHMEHTAIbHBIX
3a7a4 o TeMe «BaxkHeume HeMETaJJIbl U KX COCIUHEHUS».

MeTtajuibl M UX COeTHUHEHMSI

OO0miast XapakTepucTUKa XHUMHUUYECKUX DJIEMEHTOB — METaJIOB Ha
OCHOBaHHMH MX MOJIOKeHHUA B [leproanyueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
. . MenneneeBa u ctpoeHuss aroMoB. CTpoeHre MetaiuioB. Metajuinaeckas
CBSI3b U METAJUITMYECKash KPUCTAIMYECKasl perérka. DINEKTPOXUMHUYCCKUN Psil



HanpspKeHUW MeTayuioB. Pu3nyeckue U XUMHUYECKHE CBOMCTBA METAJLUIOB.
OO6mue crnocoObl monydeHus: MmeTamwioB. lloHATHE O KOpPpO3UM METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmiaBbl (cTainb, YYIyH,
JTIOpAIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilemounsle  MeTayuibl: moJiokeHne B llepuogmyeckoir  cucreme
xuMHnueckux 3meMeHToB [. 1. MeHneneeBa, CTpoO€HHUE UX aTOMOB, HAXO0XKJICHUE
B mpupojie. Puznueckue M XUMHUYECKHE CBONCTBa (Ha HpuUMEpe HATpus U
kaymst). Okcuabl M THAPOKCHABI HATpusi U Kanus. [IpuMeHeHue IIeT0YHBIX
METAJUIOB U UX COETUHEHUM.

[[leiouyHO3EMENIbHBIE METAIbl MarHuid W KaJbLMi: TIOJIOKEHUE B
Ileppuonnueckor cucreme xumuueckux oaemeHtoB JI. M. Menneneesa,
CTPOEHHE HMX aTOMOB, HaXOXJcHHE B mnpupoje. duznueckue M XUMHUUYECKHUE
CBOMCTBa MarHusi W Kaiublus. BaxkHeillue coeauHeHUs Kaiblus (OKCHJI,
TUAPOKCU], coiin). JKECTKOCTh BOJIBI U CTIOCOOBI €€ yCTpaHeHUS!.

AnoMuHui: mojiokeHue B Ilepuoanyueckoil CUCTEeME XUMHYECKHX
anementoB /. M. MeHueneeBa, CTpOEHHE aTOMa, HAxXOXKJICHHE B IPHUPOJE.
dusnyeckne M XUMHUYECKHUE CBOMCTBAa amtoMHHHS. AMGOTEpHBIE CBOWMCTBA
OKCH/JIa U TUAPOKCUA aTFOMUHUSL.

XKeneso: nonoxxenue B [lepuoandeckoi cucTeMe XUMHUECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHe aroMa, HaxoxzaeHue B npupoze. dusznueckue u
XUMHYECKUE CBOMCTBA kene3a. OKcuabl, TUAPOKCUIb U conu xene3a (Il) u
xkenesa (11l), ux cocras, cBoWCcTBa U TTOJTyYCHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 0OpasllaMy METAUIOB U CIUIABOB, UX (HU3UUYECKUMU
CBOMCTBaMH, H3YYEHHUE pE3yJbTaTOB KOPPO3UU METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHJIA
KaJIbLIUSI U HATpusi C BOJOM (BO3MOKHO HCHOJB30BaHUE BHUAEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, IIPOLIECCA TOPEHHUSI XKEJIE3a B KUCIOPOIE
(BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIOB), MPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEaKMi HA MOHBI: MATHUS, KaJblKs, aJJIOMUHNS, IUHKA, JKeJle3a
(1) wu xemeza (1), memum (ll), HaGmromeHWe ¥ ONHCAHHWE IPOIECCOB
OKpallMBaHHs IJJAMEHHM HWOHAMHM HAaTpHs, Kaaus M Kalbluus (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HCCiIeNOBaHHEe aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA AJTIOMUHHS W THIPOKCUAA LIMHKA, PEUICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenmue MeTaibl U BX COCTHHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Martepuasibl B TOBCETHEBHOM KWU3HHM 4YeoBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakuuil B ObITy. [lepBas momolp npu
XUMHYECKHX OKOTax U OTPABIICHUSX.



XUMHUYECKOE 3arpsi3HEHUE OKPYKalollel cpeabl (MpeaenbHas JomyCcTuMas
KOHIIeHTparusi  BemlectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

u3y4yeHre 00pas3lioB MaTepHUaioB (CTEKJIO, CIUIaBbl METAJIIOB, TOJTMMEPHBIC
MaTepHabl).

Mescnpeomemmunie cea3u

Peanuzanus mexnpeaMeTHBIX CBSI3€H MPU HM3YyYEHHH XMMHUU B 9 Kiacce
OCYIIECTBIISICTCS 4YE€pe3 HCMOJb30BaHUE KakK OOIIHUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TIOHSATUN, SBISIIONUXCA CUCTEMHBIMH JJIS  OTJEIbHBIX
IPEMETOB €CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, Kiaccu(UKanus, MNEePUOAUIHOCTh, HAOIIOJEHUE,
AKCTIIEPUMEHT, MOJICIIUPOBAHKME, U3MEpPEHUE, MOJENb, SBICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOT U, MaTEPUAIIbI.

dusnka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHU],
U30TONBI, PATUOAKTHBHOCTh, MOJICKYJA, DJEKTPUUECKUN 3apsji, TMPOBOJIHHUKH,
MOJYIPOBOAHUKH, AUDJIEKTPUKH, (HOTOIJIEMEHT, BEIIECTBO, TeEJNO, OO0BEM,
arperaTHOe€  COCTOSIHME  BEIIeCTBa, Tra3, pacTBOpP,  PacTBOPUMOCTb,
KpUCTANTNYECKas pemI€TKa, CIUIaBbl, (QU3UYECKUE BEIUYMHBI, E€IUHUIIBI
U3MEpeHHsl, KOCMUYECKOE TPOCTPAHCTBO, IJIAaHETHI, 3BE3 b1, COJHIIE.

buonorus: gorocunres, Avixanue, 6uochepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpEHUS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIECTBA.

I'eorpadmsa: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHHUSI MPOTPAMMbl OCHOBHOI'O OOIIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOA€ OOyYeHMs] XMMHH B €IUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTY B  COOTBETCTBUU C  TPAJULMOHHBIMU
POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JYyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH TOBEJICHHUS U CIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HAaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIMN 00yUYaIOIINXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTpPaKalrOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBAThCSl CHCTEMON TO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO  OTHONICHUS K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOTO OOIIECTBA, CHOCOOHOCTU BIAJETh JOCTOBEPHOM
uHbopMaIel O TepeloBbIX JOCTIKEHHUSIX M OTKPBHITUAX MHPOBON U
OTEYECTBEHHON XHMHUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
yCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COUMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOLLIEHHM B  KOJUJIEKTUBE, KOMMYHHMKAaTUBHOM KOMIETEHTHOCTH B
0OIIIECTBEHHO MOJIE3HOW, YUeOHO-UCCIIeIOBATEIBCKOM, TBOPUECKON M JPYrux
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESTEIHHOCTU
IIPY BBITIOTHEHNWN YYEOHBIX, TTO3HABATEIBHBIX 33/1a4, BHITOJHECHUN XHMHUYECKUX
DKCIIEPUMEHTOB,  CO3JaHUM  YYEOHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOITIOHMMAHUI0O ¥  B3aWMMOIOMOINM B  TIpoIlecCe OATOM  y4eOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OILICHMBAaTh CBOE MOBEIAEHUE M IOCTYIKM CBOMX
TOBApHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MMOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU M COCTABIAIOLIUE
OCHOBY J1JI1 IOHMUMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MUpPa, IPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBA35AX YEJIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEbHBIE MOTHUBBI, HANIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHM, HEOOXOJUMBbIEC MJisi OOBSICHEHHS HAOIIOAaEMbIX MPOIIECCOB H
ABJICHUW, MO3HABATEIbHON, MHPOPMALMOHHON M YUTATENbCKOW KYJIBTYpHI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIbHOM paldoThl € Yy4yeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYypOi, JOCTYNHBIMU TEXHUYECKUMH  CPEACTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K C€aMOOOpa3oBaHUIO, TPOEKTHOW M  HUCCIEN0BATEIbCKOU
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBiICHHOCTH M YPOBHSA OOyYEHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAaHHE LEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3]I0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KW3HHU, OCO3HAHHME TOCIEACTBUN U
HETMIPUSATAE BPEIHBIX TMPUBBIUCK (YMOTPEOJICHHUS aJIKOTOMS, HAPKOTHKOB,
KypeHHs), HEOOXOAMMOCTH COOJIIOJCHHS TpaBHJl  0E30MacHOCTH  MpHU
oOpalleHuH ¢ XMMUYECKUMHU BEIIECTBAMH B OBITY U PeaIbHOM KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTHUYECKOMY HM3YUYEHHUIO MpOoQeccuil U Tpyaa paziIudHOTO
poza, yBaXKeHUE K TPYAYy U pe3yJibTaTaM TPYAOBOU NEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHHMS MPEAMETHBIX 3HAHUU MO XMUMHUHU, OCO3HAHHBIN BBHIOOD
UHAUBUAYATbHON  TPAeKTOPUU TMPOAOIKEHUS 00pa3oBaHUs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTEH, yCHenmHON mpodeccHoHaIbHON ACATEILHOCTH W Pa3BUTHUS
HEOOXOJMMBIX YMEHHM, TOTOBHOCTH aJaliTUPOBAThCA B MpodeccHOHATHHOM
cpene;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH LEJIECO00pa3HOEe OTHOUIEHWE K IMPUPOAE KaK HMCTOYHHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHMsI, TOHUMAaHUE LIEHHOCTH 310POBOIO
u Oe3omacHOro oOpasza >KU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(¢u3nYecKoMy U MCUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOICHUS
mpaBwI OE30MacHOTO TOBENEHUS TpH padoTe C BEIIeCTBAMH, a TaKXe B
CUTYaLMX, YTPOKAOUIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MMOTy4aeMbI€ TIPU U3YYCHUU XUMUH, JIS
pelIeHusT 3a/a4, CBS3aHHBIX C OKPYXKAIOWIEW MPUPOAHOM Cpedaou, s
MOBBIIICHUS YPOBHS 3KOJIOTUYECKOW KYJIBTYpPbl, OCO3HAHHUSA TIJ100aJIbHOIO
XapakTepa SKOJOTMYECKUX MpoOJeM W MyTed HMX PEeIIeHHs MOCPEACTBOM
METOJIOB XMMUH, 3KOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM
B M03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI



B cocraBe meranpeaMeTHBIX PE3yJIbTAaTOB BBIJACHSIOT 3HAYMMBIC IS
dbopMupoBaHusT MHUPOBO33PEHUs OOIICHAYyYHbIE TOHSATUSA (3aKOH, TEOpHs,
MPUHIIMI, TUNoTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JPYroe.),
KOTOPbI€ HCIOIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMerax M
MO3BOJIAIOT HA OCHOBE 3HAHUW U3 OTUX MOpeaMeToB  (HOPMHUPOBATH
MpeACTaBIeHUE O IEJOCTHOM HAay4yHOM KapTUHE MHpa, U YHUBEpPCAJbHbIC
yueOHble JelcTBUS (MO3HABaTENbHbIC, KOMMYHUKATUBHBIC, DPETYJISTHUBHBIC),
KOTOpbIe 00ecneynBaloT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYCOHOM NS TEILHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornueckue NecTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIJICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMUYECKUX MOHATUN (BBIACISITh UX XapaKTePHbIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C IPYTUMH MOHATHUIMH ), UCTIOJIB30BATh
MOHATHUS I OOBICHEHUS OTACIBHBIX (DAKTOB M SIBICHUM, BEIOMPATh OCHOBAHUS
U KpUTEpUU [JIs KJIacCU(PUKAIMA XUMHUYECKUX BEHIECTB M XUMHYECKUX
peaKkIuii, yCTaHaBIMBATh MPUYUHHO-CJICACTBEHHBIE CBA3U MEXAY OOBEKTaMH
U3YYEHHsI, CTPOUTH JIOTHYECKUE PaACCYXKACHUS (MHIYKTHUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUN), AENaTh BEIBOABI U 3aKIIFOUCHUS;

yMEHHE MPUMEHATh B TMpOLIeCCE€ IMO3HAHMS TMOHATUS (MpEeaMETHbIE U
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEeMbIE B
XHUMHH, TPeoOpa3oBhIBaTh LIUPOKO TMPHUMEHSIEMbIE B XUMUU MOJEJIbHBIC
NPEJICTABIICHUSI — XUMUYECKUI 3HAK (CHMBOJ DJIEMEHTA), XUMHU4eckas popmyina
U ypaBHEHHE XMMHUYECKON peakluud — MPH PEHICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM OTUX MOJEIBHBIX MPEACTAaBICHUW  BBIBIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3yYa€MbIX OOBEKTOB  —
XUMHYECKUX  BEMIECTB M  XUMHYECKHX pEeaKIui, BBIBIATH  OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIE CBSI3M W NPOTUBOPEUYUS] B
M3Yy4aeMbIX IIPOIIECCax U SIBICHUSX.

ba3oBble ncciaenoBaTe/ibCKue AeiiCTBUA !

YMEHHUE HCMOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHWA, a TAaKK€ B KayeCTBE OCHOBBHI JUIsi (DOPMUPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NPUOOPETEHNE OMbITA MO TUTAHUPOBAHWIO, OPTaHU3AIMN U TPOBEIICHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HAONIOJaTh 3a XOJOM MpoIiecca,
CaMOCTOSITEJIbHO ITPOTHO3UPOBATH €r0 PEe3ynbTaT, (hOpMYyIUpPOBATH 000OIICHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISAThH
OTU€T O IMPOJIeTaHHON padoTe.

Pab6ora ¢ unpopmaumeii:



yMEHUE BBIOMpATh, aHAJIU3UPOBATH W HMHTEPIPETUPOBATH MH(OOPMALIUIO
pa3IUYHBIX BHUAOB M (OPM TMPEICTABICHUS, TMOJIYyYaeMyl0 U3 Pa3HbIX
HMCTOYHUKOB (HAYYHO-TIOMYJIApHAsl JUTEpaTypa XUMHUYECKOrO0 COJIepXKaHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHeTa), KpUTHUYECKH OICHUBATh
MIPOTHUBOPEUMBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSTh Pa3IMYHble METObI U 3aMPOCHI MIPU MOUCKE U 0TOOpPE
nH(pOpMaIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 3aJ1au OMPEICIEHHOTO TUIIA, TPUOOPETEHHUE OTbITA
B 00JIaCTH UCIOJB30BaHUs MHGOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM,
OBJIQJICHUE KYJBTYPOH aKTHUBHOIO WCIOJIB30BaHUSI PA3JIMUHBIX TMOMCKOBBIX
CHUCTEM, CaMOCTOATEIIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY Mpe/CTaBICHUS
uH(OpMalMK U WLTIOCTPUPOBATH PEIIacMble 3a/Ja4l HECJOXKHBIMH CXEMaMU,
auarpaMmMamMiu, IpyrumMu hopmamMu rpaduku U UX KOMOUHALIUSIMU;

yMEHHE WCIO0JIb30BaTh MW aHAJIM3UPOBAThH B TIpoIriecce Yy4eOHOU U
UCCJIeI0BATEIbCKOM JeATEeIIbHOCTH uHdOopMaIno 0 BIIUSIHUU
POMBIIIJIEHHOCTH, CEJIBCKOTO XO3SHWCTBA M TPAHCIIOpPTa HAa COCTOSHUE
OKPY’KAIOIIEH IPUPOTHON CPEBI.

KoMMyHuUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHSA:

YMEHHS 3a/1aBaTh BOIPOCHI (B XoJe auanora W (WIh) IUCKYCCHM) TIO
CYLIECTBY 0OCyXJaemMoil TeMmbl, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IMOJYYEHHBIE pE3yJbTaThl [O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX U MHCBMEHHBIX TEKCTax; JeiaTh MNPE3CHTALMIO
pPE3yNbTATOB  BBIMOJHEHUS XMMHUYECKOT'O0 JKclepuMeHTa (i1abopaTopHOTro
OTIBITA, JJTA0OPATOPHOM PabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATEIICKON  NIESITENBbHOCTH TMPU  PELICHHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uiuii  (0OCyXIeHus, OOMEH MHEHUSIMU, «MO3TOBbIE  IITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JACHCTBHUM, ONpENENIEHUEe KPUTEPUEB MO OLICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpCAJIbHbIEC Y4eOHbIE 1elCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTD, BEIOMpaTh Hanbosee 3(hPeKTUBHBIE CLIOCOOBI PEIICHUsT YUeOHbBIX
Y MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEJIbHO COCTAaBJSTh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM
MOJIyYEHHUS HOBBIX 3HAHUN 00 M3ydyaeMbIX 00OBbEKTaX — BELIECTBAX U PEAKIIUSX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3YyJIbTaTa 3asABJICHHOMN LIEIU, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCThI, NpejaracéMble B YCJIOBUH
3aJJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO

collepKaHMs, YCTaHOBJIEHHOTO JaHHOHN (enepasbHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OO0YYaIOIIMMUCS HAy4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI
nercTBuil, cneuuduyeckue IS TpeAMETHOM obnactu «XuUMUA», BUIBI
NEATEIbHOCTA MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HMHTEPIpETalNH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

K xonmy oOydenuss B 8 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

* PACKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSITHUM: aTOM, MOJIEKYJa,
XUMHUYECKHUMN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECHh
(omHOpPOIHASL M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS
U MOJIEKYJIsIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIApHas
Macca, MaccoBasg [0J1 XUMHYECKOrO DJJIEMEHTA B COCIWHECHUH,
MOJISIPHBIN 00BEM, OKCHI, KHUCJIOTA, OCHOBAaHMUE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUAUYECKas pEeaKLus,
KJIaccuUKaIMs peakuii: peakliud COSAMHEHUS, PEAKIIUU PA3IOKEHUS,
peakluyd 3aMelIeHHs, peakiMu OOMEeHa, 9K30- U SHIOTEPMUYECKUE
peakuuu, TeroBoi 3PGeKT peakuuu, SApo aToMa, FIEKTPOHHBIN CIIoi
aToMa, aTOMHas oOpOuTal b, pAAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAsE U HENOJSIpHAs KOBAJIEHTHAsl CBSA3b, MOHHAsl CBSA3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JAOJs BelecTBa (IPOLEHTHAas
KOHIICHTpAILIMs) B paCTBOPE;

* WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHUU BEIIECTB U UX MPEBPALICHU;

* UCTIOJIB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUII COCTaBlEHUS (OpMYyI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

* OTIPEJIENSITh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHECHUSX,
CTETICHb  OKHCIICHHUS DJIEMEHTOB B  OWHApHBIX  COCIUHCHHUSX,
IIPUHAJIC)KHOCTh BEIIECTB K OINPENCIEHHOMY KIIACCy COCIMHEHHM IO
dbopMmynaMm, BHI XUMHUYECKON CBsi3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHWYECKUX COCINHEHUSAX;

- packpeiBaTh cmbica [lepuoamueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KeHUA B [lepuoanueckon cucreme,



3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO YYEHUsI, 3aKOHa ABOTrapo;

« OMMCHIBATh U XapakTepHu3oBaTh TabiuuHyo (opmy Ilepuoanueckoii
CUCTEMBbl XMMMUYECKHX 3JEMEHTOB: pa3jinyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)», masnsie
U 0OJIbLINE MEPHOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCA B
tabimuue «llepuoguyeckas cucrema xumuueckux snemeHToB JI. .
MenpeneeBay € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (CocTaB M 3apsj sapa, oOOIIee Yucio
AJIEKTPOHOB U PACTIPEEIICHUE UX 110 AIEKTPOHHBIM CIOSM);

« KJIacCU(UIUPOBATH XMMHUYECKUE AJIEMEHThI, HEOPraHWYECKHE BEILEeCTBA,
XUMHYECKUE peakluu (10 YUCITY U COCTAaBY YYACTBYIOIIMX B PEaKIUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

« XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX  KJIACCOB,  TOJTBEpPXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUH;

« IPOTHO3UPOBATh  CBOWCTBA  BEIIECTB B  3aBUCUMOCTH OT  HX
KauyeCTBEHHOTO COCTaBa, BO3MOKHOCTU MPOTEKAHHUS XUMUYECKUX
IPEBpaIEHUH B Pa3IMYHbIX YCIOBUSX;

* BBIUUCTSATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAacCOBYIO [IOJII0 XHMHYECKOrOo JJIeMeHTa Mo ¢opMyIie
COCIMHEHHS, MAaCCOBYIO [IOJII0 BEIECTBA B PacTBOpE, IPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKOM peaKIny;

* IPUMEHSITH OCHOBHBIE OIEPAIlUU MBICIUTEIBHON NESITEIBHOCTH — aHAIIN3
U CHHTE3, CpaBHEHUE, 0000IICHUE, CHCTEMATU3AINI0, KIacCUu(PUKAIIHIO,
BBISIBJICHUE MTPUYMHHO--CJIC/ICTBEHHBIX CBA3EH — VISl M3YUYECHUS CBOMCTB
BEUIECTB M XUMHUYECKUX PEAKLIHHA, E€CTECTBEHHO-HAy4YHbBIE METOMBI
NO3HaHUA — HAONIOICHHE, U3MEPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJIEHHBIN);

- CICIOBAaTh  NpPaBWIAM  I[OJIb30BAHUS  XMMHYECKOM  IOCYIOH H
1abopaTopHbIM O0OpYAOBaHMEM, a TaKKe MpaBWiIaM OOpaIleHUus C
BEUIECTBAMU B COOTBETCTBHM C HWHCTPYKLUUSMU IO BBIITOJIHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BeHIECTB (BOAOpOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpOB C  ONPEAEIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BELIECTBA, IJIAHUPOBATH M MPOBOAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacno3HaBaHHWIO PACTBOPOB WIEJOYEH M KHUCIOT C IOMOIIBIO
WHJIUKATOPOB (JaKkMyc, peHondTanent, METUIIOPAHXK U IPYTHE).



K koHly oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCSI YMEHUI:

* PACKpbIBaThb CMBICJ OCHOBHBIX XHMHUYECKUX TMOHITUN: XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTENICHb
OKHUCJICHUS, XWMHUYECKas pEeaKlHs, XUMHUYECKass CBs3b, TEIJIOBOM
3 dekT peakuuu, MOIb, MOJSPHBI 00BEM, PacTBOP, DIEKTPOIUTHI,
HE3JIEKTPOJIUTBI, JIEKTPOIUTAYECKAS] TUCCOLMALINS, PEAKIUA UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaThUMble U
HEOOpaTUMBbIC PEAKIIMH, OKUCIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC PEAKIINH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHUCIEHUE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTEpHOCTh, XUMHUYECKass CBI3b (KOBaJCHTHAas,
WOHHAs, MeTaJUIMYecKas), KpUCTAJUIMYeCKasi pemeérka, Koppo3us
METAJJIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOW peaklvu, TMpPeaeibHO
nonyctuMas konuentpanusa [1/IK BemecTsa;

* WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHSATUU H
NPUMEHSITh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

* UCIIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBleHUs (opMyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

* OTIPENIEIIATh BAJICHTHOCTh M CTENEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB
B COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEUIECTB K
OnpeNeIEHHOMY KJIacCy COeAMHEHHH 1o (opmysam, BUJ XUMUYECKON
CBA3U (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHHUSX, 3aps] MOHA TI0 XUMHUYECKOU (opmylie, XapakTep cpeibl
B BOJHBIX  pAacCTBOpPaX  HEOPraHWYECKUX  COCIAMHEHUH,  THII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOT'O BEUIECTBA;

- packpbiBaTh cmbica llepmommueckoro 3akona J[. U. MenpeneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHHWE: ONUCHIBATh M XapaKTEpU30BATHb
Tabmunyto Gopmy lleproaudyeckoit CUCTEMBI XUMHUECKHX 3JIEMEHTOB:
pasznuyaTh MOHATHUS «riaBHas noArpymnma (A-Tpynma)» U «moOodHas
nonrpymnmna (b-rpynma)», manpie W Oonblive MEPHOIbI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMM  XAapAKTEPUCTUKAMU CTPOCHUA ATOMOB XHUMHUYECKHUX
AMEMEHTOB (COCTaB W 3apsia snapa, oOIee 4YHCIO JIIEKTPOHOB U
pacrpeneneHue HUX IO DJJIEKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COCUHEHUN B
npeesax MajiablX NEPUOAOB U TIIABHBIX MOJATPYNN C YYETOM CTPOCHUS
HX aTOMOB;



* KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBYy YYacCTBYIOIIMX B peaKIuu
BEIIECTB, IO TEIIOBOMY d(PdeKkTy, M0 U3MEHEHUIO CTeleHen
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

* XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEUU(PUUECKHE XUMHUYECKHE
CBOMCTBa MPOCTHIX W CJOXKHBIX BEIIECTB, MOATBEPKaasi OIMHCAHUE
npuMepaMu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

* COCTaBJISITh YPaBHEHUsSI DJIEKTPOJUTUYECKOW JTUCCOLMAIIMU  KUCIIOT,
miesioued M CcoJiel, TOJIHBIE W COKpalléHHbIE YpaBHEHUsI peakIuid
MOHHOTO  OOMEHa, YpaBHEHHUS  peakIud,  IMOJATBEPKIAIOIINX
CYILIECTBOBAHME T€HETUUYECKOM CBSI3M MEXIYy BEIIECTBAMHU PA3TUUHBIX
KJIACCOB;

* PaCKpbIBaTh CYIIHOCTh OKHMCIIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUui
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OallaHCca ATUX PEaKIuii;

« IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHWSI,
BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IUYHBIX
YCIOBUSX;

* BBIUUCTSATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl
BEIIECTB, MAacCOBYIO [IOJII0 XHMHYECKOro »3jeMeHTa 1o (opmyre
COCIMHEHHS, MAaCCOBYIO [OJII0 BEIECTBA B pPacTBOpE, MPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKOM peaKIuy;

- cOONMIIOAaTh ~ MpaBWia  TOJB30BAHUS  XUMHUYECKOM  TOCYyIOH |
7a0opaTopHBIM O00OpYAOBAaHHWEM, a TaKXe TMpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSIMU TI0 BBIMOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIMBITOB MO TMOJYYCHUI0O U COOMpPaHHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHAaKa M YIJIEKHUCIIOTO rasa);

« IPOBOJIUTh ~ PEAKLUMM, TOATBEPKIAONIME KAYECTBEHHBIA  COCTaB
pPa3IMYHBIX BELIECTB: pPAaclo3HaBaTh ONBITHBIM NYTEM XJIOPUA-,
Opomun-, wuomun-, Kapbonatr-, Qocdar-, cunukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHbI AaMMOHHSI U MOHBI MU3YYEHHBIX METAJUIOB,
NPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

* IPUMEHSTh OCHOBHBIE OINEpPAIN MBICIUTEIbHON JIESITEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, 000O0IIEeHHEe, CUCTEMAaTH3allii0, BBISBICHUE
NPUYUHHO-CIIEICTBEHHBIX CBA3EH — JIJISl U3yUYEHUS] CBOWMCTB BEILIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOJI0/IeHNe, U3MEpPEHUe, MOJCIUPOBAHKE, SKCIIEPUMEHT (peaibHbIA U
MBICIICHHBIH ).






TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne HaumenoBanue pasjaesioB |[KosmyecTBo 4yacoB JuexkTpoHHble (¢ poBbIE)
n/m | ¥ TeM NPorpaMMbl Bcero KounTtpoJbHble IMpakTHyeckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThl
Paszgea 1. IleppoHayajibHble XUMHYECKHE IOHATHSA
11 XuMHsT — BakHas 00J1aCTh 5 0 2 bubmuoreka [JOK
€CTECTBO3HAHHUS U https://m.edsoo.ru/7f41837¢c
IPaKTHYECKOit http://school-collection.edu.ru/collectio
JEeITEILHOCTH YeJIoBeKa n/chemistry
1.2 BemecTBa n xumuueckue 15 1 0 bu6mmoreka [IOK
peaKkuun https://m.edsoo.ru/7f41837¢c
http://www.chemnet.ru
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
2.1 Bo3ayx. Kucnopon. 6 0 1 bu6mmoreka [JOK
ITousarue 06 oxkcuaax https://m.edsoo.ru/7f41837¢
http://school-collection.edu.ru/collectio
n/chemistry
2.2 Bonopona.ITonstue o 8 0 1 bu6mmoreka [JOK
KHCJIOTaX M COJIIX https://m.edsoo.ru/7f41837¢c
http://school-collection.edu.ru/collectio
n/chemistry
2.3 Bopa. PactBopsl. [lonsiTue 5 1 1 bu6mmoreka [JOK

00 OCHOBaHUAX

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



https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c

http://school-collection.edu.ru/collectio

n/chemistry
2.4 OCHOBHBIE KJIaCcCHI 11 1 1 bu6mmoreka [{OK
HEOPraHUYECKUX https://m.edso0.ru/7f41837c
COCTMHCHHI http://school-collection.edu.ru/collectio
n/chemistry http://www.chemnet.ru
Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuueckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIul

3.1 [lepuoauueckuii 3aKoH 1 7 0 0 bubnuoreka [JOK
[Tepuonnueckas cucrema https://m.edso0.ru/7f41837c
XHUMHYECKHX JIEMEHTOB JI. http://school-collection.edu.ru/collectio
W. Mennene-eBa. n/chemistry
Crpoenue aToma
3.2 XuMH4YecKas CBS3b. 8 1 0 bubmmoreka [IOK
OKUCIUTENbHO-BOCCTAHOB https://m.edso0.ru/7f41837c
UTEIbHBIE PEaKIIHH http://school-collection.edu.ru/collectio
n/chemistry
Hroro mo pazgeny 15 bubnuorexa [JOK
https://m.edso0.ru/7f41837c
PezepBHOE Bpems 3 0 0 bubnuorexa [JOK
https://m.edso0.ru/7f41837c
http://school-collection.edu.ru/collectio
n/chemistry http://www.chemnet.ru
OBIIEE KOJIMYECTBO YACOB 68 4 6

I10 ITPOTPAMME



http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://www.chemnet.ru/
https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
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9 KUIIACC

Ne HaumenoBanue pasjaesioB |[KosmyecTBo 4yacoB JyekTpoHHbIe (HU(POBHIE)
n/m | ¥ TeM NPOorpaMMbl Bcero KourtpoJbHble [MpakTHyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3nes 1. BemecTBo U XMHuyeckmne peakuun
1.1 [ToBTOpeHue u yriyonenne 5 1 0 bubmoreka [IOK
3HAHUM OCHOBHBIX https://m.edsoo.ru/7f41a636
paszienoB Kypca 8 Kiacca http://school-collection.edu.ru/collectio
n/chemistry
1.2 OcCHOBHEBIE 4 0 0 bubmuoreka [JOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKIUii http://school-collection.edu.ru/collectio
n/chemistry
1.3 DNEeKTPOTUTHICCKAS 8 1 1 bubnuorexa [JOK
JIUCCOIIHAITHS. https://m.edsoo0.ru/7f41a636
XMUMHYECKHE PEaKLIUK B http://school-collection.edu.ru/collectio
pacTBopax n/chemistry http://www.chemnet.ru
Hroro mo pazgeny 17
Pa3pen 2. Hemera/iibl M UX COeTUHEHU S
2.1 OO1as xapakTepucTuKa 4 0 1 bubnuoreka [JOK
XUMHUYECKUX AJIIEMEHTOB https://m.edso0.ru/7f41a636
VIIA-rpynmbl. ['anoreHsr http://school-collection.edu.ru/collectio
n/chemistry
2.2 OO1as xapakTepuCcTUKa 6 0 0 bubnuoreka [IOK

XUMHWYCCKHUX 3JICMCHTOB

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



https://m.edsoo.ru/7f41a636
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41a636
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41a636
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://www.chemnet.ru/
https://m.edsoo.ru/7f41a636
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41a636

VIA-rpynnel. Cepa u eé

http://school-collection.edu.ru/collectio
n/chemistry

COCOANHCHUS
2.3 OOmast xapakTepuCcTUKa 7 bubnuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo0.ru/7f41a636
VA-rpynmsl. Asor, http://school-collection.edu.ru/collectio
docdop u uX coeUHERNS n/chemistry
24 OO01as XxapakTeprucTUKa 8 bubnuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo0.ru/7f41a636
IVA-rpynmet. Yraepon n http://school-collection.edu.ru/collectio
KPEMHHUH U UX COEIUHEHUS n/chemistry
Hroro mo pazneny 25
Paznen 3. MeTtaaabl M UX COeAMHEHHSA
3.1 OOGmue cBoicTBa 4 bu6mmoreka [IOK
METaJIOB https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/collectio
n/chemistry http://www.chemnet.ru
3.2 Baxxuelimme MeTauIbl U UX 16 bu6mmoreka [JOK
COEIUHEHUS https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/collectio
n/chemistry
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpyxamomas cpeaa
4.1 BemectBa u maTepuaisl B 3 bu6mmoreka [JOK

ZKHN3HHU YCIOBCKa

https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/collectio
n/chemistry http://www.chemnet.ru
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Uroro mo paznueny 3

PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
http://school-collection.edu.ru/collectio
n/chemistry http://www.chemnet.ru

OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/7f41a636
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://www.chemnet.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne| Tema ypoka KoJsnyecTBo 4yacoB [ara DJIeKTPOHHBbIE
n/ Bcero KoHTpoabHbIe IMpakTnueckue H3yYeHUsl uudpoBbIe
n padoTbI padoThI o0pa3oBartejibHbIE
pecypchl
[Ipeamer xumun. Posib xumuu B 1 0 0 04.09.2023 bu6mmoreka [IOK
JKM3HU YejoBeKa. Tena 1 BemecTra https://m.edsoo.ru/ff0d210
c
http://school-collection.edu
.ru/collection/chemistry
ITouaTtre o MeTOHax MO3HAHUSA B 1 0 0 06.09.2023 bu6mmoreka [JOK
XUMUH https://m.edsoo.ru/ff0d227
e http://www.chemnet.ru
[TpakTrueckas padota Ne 1 1 0 1 11.09.2023 bubnuorexa [JOK
«[IpaBuna paboTsl B 1aboparopuu https://m.edsoo.ru/ff0d23d
1 IpUEMBI OOpaIIeHUsI C c
J1a00paTOPHBIM 000PYI0BAHUEM)
YucTele BEIIECTBA M CMECH. 1 0 0 13.09.2023 bu6mmoreka [JOK
CriocoObl pasneneHus cMmecei https://m.edsoo.ru/ff0d26¢
a
http://school-collection.edu
.ru/collection/chemistry
[Tpaktuyeckas pabora Ne 2 1 0 1 18.09.2023 bubnuoreka [IOK
«Pa3nenenne cmeceil (Ha mpumepe https://m.edsoo.ru/ff0d28¢c
OUYMCTKU TTOBAPEHHOU COJIH)» 8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
http://www.chemnet.ru/
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

6 ATOMBI U MOJIEKYJIBI 25.09.2023 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6
c
7 XHUMUYECKHUE AIEMEHTHI. 3HAKH 27.09.2023 bu6mmoreka [{OK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be
8
8 [IpocThie U cOKHBIE BEIECTBA 02.10.2023 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6
c
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 04.10.2023 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2d5
0
http://school-collection.edu
.ru/collection/chemistry
10 | 3akoH MOCTOSHCTBA COCTaBa 09.10.2023 bu6mmoreka [IOK
BelecTB. XumMuueckas popmyia. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XMMHYECKHX http://www.chemnet.ru
3JICMEHTOB
11 | OrtHocuTeabHAs aTOMHAs Macca. 11.10.2023 bu6moreka [IOK
OTtHOCUTENbHAs MOJIEKYJISIpHAS https://m.edsoo.ru/ff0d323
macca C
12 | MaccoBas 10 XUMHAYECKOTO 16.10.2023 bu6moreka [IOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ffod350
c
13 | KommuectBo Bemtecrsa. Mouib. 18.10.2023 bu6mmoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d523
0
14 | ®wusnueckue U XUMHUYECKHUE 23.10.2023 bu6mmoreka [JOK

sIBIICHUSA. XUMHUYECKas peaKkuus

https://m.edsoo.ru/ff0d37fa
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http://school-collection.edu
.ru/collection/chemistry

15 | Ilpu3Haku U yciOBUs NPOTEKAHUS 25.10.2023 bubnuorexa [JOK

XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al
6

16 | 3akoH coOXpaHECHHS MacChl 08.11.2023 bubnmoreka [JOK

BEIECTB. XMMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8
8

17 | BeruucieHust KOJUYECTBA, MAaCChI 13.11.2023 bubnuotexa [JOK
BEIIECTBA MO YPABHEHUSIM https://m.edsoo.ru/ff0d570
XUMHYECKHX PEeaKIUi 8

18 | Kiaccudukarmus XuUMAYECKUX 15.11.2023 bubnuorexa [JOK
peakiuii (CoeTuHeHus, https://m.edsoo.ru/ff0d3f34
paslioKeHus1, 3aMeIeHUsI, 0OMEHA)

19 | M. B. JlomoHOCOB — 20.11.2023 bu6moreka [IOK
YYEHBIN-SHIUKIIOTIETUCT. https://m.edsoo.ru/ff0d40c
O60011IeHrEe U CUCTEMATU3ALIHS 4 http://www.chemnet.ru
3HAHUU

20 | KoutposbHas padota Nel mo teme 22.11.2023 bubnuorexa [JOK
«BelecTBa U XUMHYECKUE https://m.edsoo.ru/ff0d429
pEaKLum» 0

21 | Bosayx — cMmecs razoB. CoctaB 27.11.2023 bu6mmoreka [JOK
Bo3ayxa. Kucnopon — sneMeHT u https://m.edsoo.ru/ff0d448
npoctoe BeuecTBo. O30H e

22 | dusnyeckre ¥ XUMHYECCKUE 29.11.2023 bubmuoreka [JOK

CBOICTBa KUCIIOpOJia (peaKkuuu
okucnenus, ropenue). Ilonstre 06
OKCHJIaxX

https://m.edsoo.ru/ff0d461
4



http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
http://www.chemnet.ru/
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

23 | CnocoObl OTyYeHHS KUCIOPOa B 04.12.2023 bubnmoreka [JOK
nabopaTopuH U IPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497
[IpuMeHeHue KUCaopoaa a

http://school-collection.edu
.ru/collection/chemistry

24 | TemnoBoii 3 HEeKT XUMHYECKON 06.12.2023 bubnuoreka [JOK
peaKkuuu, MOHSITHE O https://m.edsoo.ru/ff0d479
TEPMOXUMHUYECKOM ypaBHEHUH, 0
9K30- ¥ SHJOTEPMHUICCKHIX
peaKIusIx

25 | TormmBo (HE(TH, yroib U METAH). 11.12.2023 bubnuoreka [JOK
3arpsi3HeHue BO34yXa, CIOCOObI https://m.edsoo.ru/ff0d4c4
€ro TpeI0TBPAICHAS a http://www.chemnet.ru

26 | Ilpaktuueckas padota Ne 3 mo Teme 13.12.2023 bubnuorexa [JOK
«ITonmyuenue u cobupanme https://m.edsoo.ru/ff0d4ae
KHCIIOPO/1a, U3yYEHUE ero CBOMCTBY» 2

27 | Bomopon — 3JIeMEHT U MPOCTOe 18.12.2023 bu6moreka [IOK
BellecTBo. Haxoxienue B npupojie https://m.edsoo.ru/ff0d4dd

0

28 | dusnyeckrue M XUMHYCCKUE 20.12.2023 bu6moreka [IOK
cBoiicTBa Bojiopoaa. [Ipumenenne https://m.edsoo.ru/ffod4dd
BOJIOPOJA 0

29 | TlonsATHE O KMCJIOTaX U COJIAX 25.12.2023 bubnuoreka [JOK

https://m.edsoo.ru/ff0d50d
2 http://www.chemnet.ru
30 | CnocoOsbl mosyyeHus BOIOPOA B 27.12.2023 bubnuoreka [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd
0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
http://www.chemnet.ru/
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
http://www.chemnet.ru/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

31 | Ilpakruueckas padorta Ne 4 o Teme 10.01.2024 bubnuorexa [JOK
«[lonyuyenue u cobupanue https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, H3YYCHUE €r0 CBOMCTBY

32 | MonsipHblii 00bEM Ta30B. 3aKOH 15.01.2024 bubnuorexa [JOK
Asoranpo https://m.edsoo.ru/ff0d542

e

33 | Boruucnenus o6bEMa, KOJTMYECTBA 17.01.2024 bubnuoteka [JOK
BEILIECTBA I'a3a M0 €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIECTBA MM 00BEMY 0

34 | Beruucienus 00EMOB Ta30B 110 22.01.2024 bu6moreka [IOK
YPaBHEHUIO PEAKIIUA HA OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA 00BEMHBIX OTHOIIEHHUI 8
ra3oB

35 | dusmyeckre u XUMHYCCKUE 24.01.2024 bu6moreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587

a
http://school-collection.edu
.ru/collection/chemistry

36 | CocraB ocHoBaHnuii. [loHsTHE 00 29.01.2024 bu6moreka [IOK

WHJIUKATOpax https://m.edsoo.ru/ff0d59e
2

37 | Bopa xak pacTBOpHUTEINb. 31.01.2024 bubnuoreka [JOK
Hacepimienasie 1 HeHACBIIIIEHHBIE https://m.edsoo.ru/ff0d5b4
pacTBopbl. MaccoBas J10Jis 0 http://www.chemnet.ru
BEII[ECTBA B PacTBOPE

38 | Ilpaktuueckas pabora Ne 5 o teme 05.02.2024 bubnuoreka [IOK

«IIpuroToBieHne pacTBOPOB C
OIPENECIEHHON MacCOBOM 10JIEN

https://m.edsoo.ru/ff0d5eb
a



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
http://www.chemnet.ru/
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

pacTBOPEHHOTO BEIIECTBA»

39 | KonrtpompHas padora Ne2 o teme 07.02.2024 bubmmoreka [JOK
«Kucnopoa. Bogopona. Bonma» https://m.edsoo.ru/ff0d634
2
40 | Oxcuuapl: cocTaB, KIacCH(PHUKAIHS, 12.02.2024 bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664
e
41 | Tlonmy4yeHue U XUMHUYECKUE 14.02.2024 bubnuoreka [JOK
CBOMCTBA KHUCJIOTHEIX, OCHOBHEIX U https://m.edsoo.ru/ff0d664
amM(OTEepHBIX OKCHJIOB e
42 | OcHOBaHHS: COCTaB, 19.02.2024 bu6mmoreka [IOK
KJ1acCU(pUKaIus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67c
a
43 | IlomydyeHue U XUMHYECKUE 21.02.2024 bubnuorexka [JOK
CBOMCTBA OCHOBaHUU https://m.edsoo.ru/ff0d67c
a
44 | KucnoTsl: cocTaB, KlaccupUKaIs, 26.02.2024 bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
http://school-collection.edu
.ru/collection/chemistry
45 | IlonydyeHue U XUMHYECKUE 28.02.2024 bubnuorexa [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
46 | Counu (cpeaHue): HOMEHKIIATYPA, 04.03.2024 bubnunoreka [JOK
CHOCOOBI OMYYESHHS, XUMUYECKHE https://m.edsoo.ru/00ad947
CBONCTBA 4
47 | Ilpaktuyeckas pabota Ne 6. 06.03.2024 bubnunoreka [JOK

Pemenne SKCIICPUMCHTAJIbHBIX
3aaa4 1o TCMC «OCHOBHBIE KJIaCChI
HCOPraHN4YCCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7
[¢



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

48 | T'enetmueckas CBS3b MEKIY 11.03.2024 bubnuorexa [JOK
KJIACCAaMH HEOPraHUYECKUX https://m.edsoo.ru/00ad9a5
COeIUHEHUN 0

49 | OO6oOmeHue 1 cucTeMaTH3aIUs 13.03.2024 bubmmoreka [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch

2

50 | KontpompHas padota Ne3 o teme 18.03.2024 bubnuorexa [JOK
"OCHOBHBIE KJIACCBhI https://m.edsoo.ru/00ad9el
HEOPraHUYECKUX COeAMHEHUN" a

51 | IlepBbie mOMBITKH KJIacCU(UKALNN 20.03.2024 bubnuoreka [JOK
XUMHUUYECKUX AJIeMEHTOB. [lonsaTue https://m.edso0.ru/00ad9ff
O TPYIIaxX CXOAHBIX AJIEMEHTOB a

52 | Tlepuomudeckuii 3aKOH U 03.04.2024 bubnuoreka [JOK
[Tepuonnueckas cucrema https://m.edsoo.ru/00ada52
XUMHUYeCcKnX djaeMeHToB 1. Y. c
Meuneneena

53 | Ilepwompl, TpymiImbl, TOATPYIIIHI 08.04.2024 bubnuorexa [IOK

https://m.edsoo.ru/00ada52
c
http://school-collection.edu
.ru/collection/chemistry

54 | Crpoenue aromoB. CocTtaB 10.04.2024 bubnuoreka [JOK
aTOMHBIX sifiep. M30TormbI https://m.edsoo.ru/00ada34

2
55 | CtpoeHue 37IeKTPOHHBIX 000JI0UEK 15.04.2024 bubnunoreka [JOK

aTOMOB 2JIEMEHTOB
[Tepuonnueckou cucremsr /. U.
MenneneeBa

https://m.edsoo.ru/00ada6b
C



https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

56 | XapakTepucTuka XHMHYECKOTO 17.04.2024 bubnuorexa [JOK
3JIEMEHTA MO0 €T0 MOJIOKEHUIO B https://m.edsoo.ru/00ada82
[epuoauaeckoii cucreme JI. U. 4
MenneneeBa

57 | 3nauenue [lepuoauyeckoro 3akoHa 22.04.2024 bubnuotexa [JOK
JUISl pa3BUTHSI HAYKU U NTPAKTHUKH. https://m.edsoo.ru/00ada96
J1. . MenneneeB — y4€HBIN, e
MeJaror U TpaxkJIaHuH

58 | DieKTpOOTPHUIATETFHOCTH AaTOMOB 24.04.2024 bubnuotexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab

8 http://www.chemnet.ru

59 | HMonHas XuMu4eckas CBs3b 29.04.2024 bubnuorexa [JOK
https://m.edsoo.ru/00adac3
4

60 | KoBasieHTHas momsipHas 06.05.2024 bubnuotexa [JOK
XUMUYECKasl CBSI3b https://m.edsoo.ru/00adaab

8
61 | KoBasieHTHas HemOaspHAs 08.05.2024 bubnuorexa [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab
9
62 | CremneHb OKHCICHUS 13.05.2024 bu6moreka [IOK
https://m.edsoo.ru/00adae2
8 http://www.chemnet.ru

63 | OKHCIHUTETHbHO-BOCCTAHOBUTEIIHHBI 15.05.2024 bubnuoreka [JOK

€ peaKkLuuu https://m.edsoo.ru/00adb07
6
64 | OKHCIHUTETU U BOCCTAHOBUTEIH 16.05.2024 bubmuoreka [JOK

https://m.edsoo.ru/00adb07
6



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
http://www.chemnet.ru/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
http://www.chemnet.ru/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

65 | KonrtponwsHas pabora Ned o teme 1 20.05.2024 bubnmoreka [JOK
«CTtpoenue aroma. XuMHUECKast https://m.edsoo.ru/00adb48
CBSI3b) 6

66 | Pesepsublii ypok. O00OIICHNE 1 1 22.05.2024 bubmmoreka [JOK
CHCTEMAaTH3aINs 3HaHUHI https://m.edsoo.ru/00adb33

c
http://school-collection.edu
.ru/collection/chemistry

67 | Pesepsublii ypok. O000IICHNE 1 1 23.05.2024 bubnuoteka [JOK

CHCTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9ch
2
http://school-collection.edu
.ru/collection/chemistry

68 | Pesepsublii ypok. O00OIMICHNE 1 1 24.05.2024 bubnmoreka [JOK
CHCTeMaTH3aIus 3HaHuI https://m.edsoo.ru/ff0d61c

6

http://school-collection.edu

.ru/collection/chemistry
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne | Tema ypoka KoJsnyecTBo 4yacoB [ara DJIeKTPOHHBbIE
n/ Bcero KoHTpoabHbIE IIpakTnuyeckue HU3yUYeHus: uudpoBbie
n padoTbI padoThI o0pa3oBaTtejibHbIE
pecypcsl
1 [leprnonnveckuii 3aK0H. 1 0 0 05.09.2023 bubmorexa [IOK
[Tepuonnueckas cucrema https://m.edsoo.ru/00adb59e
XUMUUECKUX JIEMEHTOB /I, http://school-collection.edu.r
. Menneneena u/collection/chemistry
2 3aKOHOMEPHOCTH B 1 0 0 07.09.2023 bubmoreka [IOK
W3MEHEHHUH CBOWCTB https://m.edsoo.ru/00adb6b6
XUMHUYECKUX 3JIEMEHTOB
MEPBBIX TPEX MTEPUOTOB
3 Knaccudukanus u 1 0 0 12.09.2023 bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHX BEIIECTB http://school-collection.edu.r
u/collection/chemistry
4 Buabl XuMHU4ECKOU CBSI3H U 1 0 0 14.09.2023 bu6mmoreka [IOK
TUIBI KPUCTATUTUYECKUX https://m.edsoo.ru/00adbac6
pEETOK
5 Kontponsnas padora Nel mo 1 1 0 19.09.2023
teme «IloBTOpenue u
yriryOjaeHue 3HaHui
OCHOBHBIX Pa3/elioB Kypca 8
KJ1acca



https://m.edsoo.ru/00adb59e
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/00adbac6

6 Knaccudukarus 21.09.2023 bubnmoreka [JOK
XUMHUUYECKUX PEAKIIUH 10 https://m.edsoo.ru/00adbcb0
Pa3IUYHBIM MPU3HAKAM

7 [TonsiTHE O CKOPOCTH 26.09.2023 bubmmoreka [IOK
XUMHUYECKON PEAKIUU. https://m.edsoo.ru/00adbe9a
[ToHsATHE O TOMOTCHHBIX U
TeTePOTreHHBIX PEAKIIHIX

8 [TorsTHE O XMMUYECKOM 28.09.2023 bu6mmoreka [IOK
paBHOBecHU. DaKTOPBHI, https://m.edsoo.ru/00adc28c
BIIUSOIINE Ha CKOPOCTh http://school-collection.edu.r
XUMHYECKO PEaKIHH 1 u/collection/chemistry
MTOJIOKCHHE XHMHYECKOTO
paBHOBECHS

9 OKHUCIUTETHHO-BOCCTAHOBUT 03.10.2023 bu6moreka [IOK
€JIbHbIC PEaKIun https://m.edsoo.ru/00adcade

http://www.chemnet.ru

10 Teopust 3MEKTPOTUTHUCCKOM 05.10.2023 bubnuorexa [JOK
nuccormanuyu. CUiIbHEIE U https://m.edso0.ru/00adcd68
cia0ble AJIEKTPOIUTHI

11 HNonHble ypaBHEHUS 10.10.2023 bubnuorexa [JOK
peakuuit https://m.edsoo.ru/00add448

http://www.chemnet.ru

12 XHUMHUYECKUE CBOMCTBA 12.10.2023 bubmuoreka [JOK
KHUCJIOT M OCHOBAaHUM B CBETE https://m.edsoo.ru/00add5d8
MpEeACTaBICHUI 00
ANEKTPOJIUTUYECKOM
JTUCCOTTUAITAN

13 XUMHYECKHE CBOMCTBA 17.10.2023 bu6mmoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/00adcade
http://www.chemnet.ru/
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
http://www.chemnet.ru/
https://m.edsoo.ru/00add5d8

COJIEH B CBETE
IIpeJICTaBIeHUN 00

https://m.edsoo.ru/00add8b2

BIEKTPOIUTHYECKON
JICCOLIUAITTT

14 [TonsiTHe 0 rugponn3e comeit 19.10.2023 bubnuorexka [JOK

https://m.edsoo.ru/00add9d4

15 O6001menue u 24.10.2023 bubnuotexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00addd12

http://school-collection.edu.r
u/collection/chemistry

16 [IpakTnueckas pabora Ne 1. 26.10.2023 bubnuoreka [IOK
«Pemenne https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTATBHBIX 32129

17 Kontponbras padoTta Ne2 no 09.11.2023 bubnuorexa [JOK
Teme «IJEKTPOJTUTUYECKAS https://m.edsoo.ru/00addecO
aucconuanus. XuMHUecKre
peaxiuu B pacTBOpax»

18 OO6mras xapakTepucTuKa 14.11.2023 bubnuorexa [JOK
rajoreHoB. XUMHYECKUE https://m.edsoo.ru/00addfe2
CBOICTBa Ha MpUMeEpE XJI0pa

19 Xnopoojopoa. ConsHast 16.11.2023 bu6moreka [IOK
KHCJI0Ta, XHMHYCCKHE https://m.edsoo.ru/00ade104
CBOICTBa, MOJIy4YEHHE,

MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 21.11.2023 bubnunoreka [JOK

o teme «Ilomyuenue
COJISTHOM KUCJIOThI, U3y4EHUE
€€ CBOICTB»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
http://school-Ñ�ollection.edu.ru/collection/chemistry
http://school-Ñ�ollection.edu.ru/collection/chemistry
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

21 Brruucienus no 23.11.2023 bubnuoreka [IOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/00ade488
peaKkuuii, €CJii OJUH U3
peareHTOB JaH B U30BITKE

22 OOmiast xapakTepuCcTUKa 28.11.2023 bubnuorexka [JOK
aneMeHToB VIA-rpynmst https://m.edsoo.ru/00ade64a

23 AJIOTpOTIHBIC 30.11.2023 bubmmoreka [JOK
MOAU(PHUKAIIUHU CEPBI. https://m.edsoo.ru/00ade64a
Haxoxnenue cepel u e€ http://school-collection.edu.r
COE/IMHEHHIT B IIPHPOJIE. u/collection/chemistry
XHWMHYECKUE CBOMCTBA CEPBI

24 CepoBoJI0pOI, CTPOCHHE, 05.12.2023 bubnmoreka [JOK
(bu3UYecKre U XUMHUYECKUE https://m.edso00.ru/00ade802
CBOWCTBA

25 Oxcunpl cepol. CepHas 07.12.2023 bubnuorexa [JOK
KHCJIOTa, GU3UIECKUE U https://m.edsoo.ru/00adea28
XUMHUYECKIE CBOMCTBA,

MIPUMEHEHHE

26 XUMHYECKUE PEAKITUH, 12.12.2023 bubnuorexa [JOK
JeKaIue B OCHOBE https://m.edsoo.ru/00adec8a
IPOMBIIIJIEHHOTO CIIOCo0a http://www.chemnet.ru
MOJIy4€HUS] CEPHOMN KUCIIOTHI.

XUMUYECKOE 3arpsi3HeHnE
OKPY’KaIoIlel cpe/ibl
COEIMHEHUSIMU CEPBI

27 Brrancienue MaccoBoit 10Jiu 14.12.2023 bubmuoreka [JOK
BBIX0/1a ITPOJIYKTa PEAKLUU https://m.edsoo.ru/00adec8a

28 OO1as XxapakTepucTUKa 19.12.2023 bubnmoreka [JOK
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2J1EMEHTOB VA-Trpynibl.
A30T, pacCIpOCTpaHEHUE B
npupoie, GU3HIecKue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

29 AMMHuak, ero pusudeckue u 21.12.2023 bubnuorexa [JOK
XUMHUYECKIE CBOMCTBA, https://m.edsoo.ru/00adf004
MOJTy4eHUE U TIPUMEHEHUE

30 [TpakTiaeckas padorta Ne 3 26.12.2023 bubnmoreka [JOK
o teme «lloyuenue https://m.edso0.ru/00adf180
aMMUaKa, U3y4eHHue ero
CBOMCTB»

31 A3OTHas KUCJIO0Ta, € 28.12.2023 bubnunoreka [JOK
(bu3UYecKre U XUMHUYECKUE https://m.edso0.ru/00adf306
CBOWCTBA

32 Hcnonp3oBaHne HUTPATOB U 09.01.2024 bubnuorexa [JOK
COJIEW aMMOHHSI B KA4ECTBE https://m.edsoo.ru/00adf518
MUHEPaIbHBIX yI0OpEHHIA. http://school-collection.edu.r
XUMHUECKOE 3arps3HEHUE u/collection/chemistry
OKPYKArOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta

33 ®docdop. Oxenn pochopa 11.01.2024 bubnuorexa [JOK
(V) u bocdopuas kucioTa, https://m.edsoo.ru/00adf68a
bu3nvecKue U XUMHUECKUE
CBOWCTBA, MOJTyYCHUE

34 Hcnonw3oBanue dpocdaTtoB B 16.01.2024 bubnunoreka [JOK

Ka4eCTBE MUHEPATbHBIX
ynoopeHuii. 3arps3HeHne
MIPUPOTHOMN CPEJIbI

https://m.edsoo.ru/00adfc20
http://school-collection.edu.r
u/collection/chemistry
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dbocharamu

35 VYriepon, pactipocTpaHeHue 18.01.2024 bubnuoreka [JOK
B IIpHUpoJe, (pu3nIecKue u https://m.edsoo.ru/00adfd9c
XUMHUYECKUE CBOMCTBA

36 Oxcunpl yriaepoaa, ux 23.01.2024 bubmmoreka [JOK
(bu3UYecKue U XUMHUYECKUE https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJOTHUECKUE http://school-collection.edu.r
1IPOGIIEMBIL, CBSI3aHHBIE C u/collection/chemistry
okcuzom yriepona (1V)

37 VYrosbHAs KUCIOTA U €€ COMn 25.01.2024 bubnuorexa [JOK

https://m.edsoo.ru/00ae006¢c

38 [TpakTuaeckast padora Ne 4 30.01.2024 bubnmoreka [JOK
no teme "[lomyuenne https://m.edsoo.ru/00ae027e
YTJIEKUCIIOTO rasa.
KauecTBenHnas peaknusa Ha
KapOoHaT-uOH"

39 [TepBoHauanbHBIC TOHATHUS 01.02.2024 bubnuorexa [JOK
00 OpraHMYeCKHUX BEIIECTBAX https://m.edsoo.ru/00ae054e
KaK O COSIMHEHHSIX http://school-collection.edu.r
yrieposa u/collection/chemistry

40 KpemHuwuii u ero coenuHeHus 06.02.2024 bu6mmoreka [IOK

https://m.edsoo.ru/00ae080a
41 [IpakTueckas paborta Ne 5. 08.02.2024 bubnuoreka [JOK

Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4
no teMe «BaxkHeinine
HeMeTaJlJIbl U UX
COCJIMHEHMUSI»

https://m.edsoo.ru/00ae0bf2
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42 KonTtponsHas padora Ne3 mo 13.02.2024 bubnuorexka [JOK
teme «BaxHeiimue https://m.edso00.ru/00ae0el8
HEMCETaJIJIbI U UX
COCTMHCHUS

43 OO01mmas XxapakTepucTuKa 15.02.2024 bubmmoreka [JOK
XUMHUYECKHX JIEMEHTOB — https://m.edsoo.ru/00ae103e
METaJIoB. MeTamnuecKkast http://school-collection.edu.r
CBSI3b M METAJLIHUECKas u/collection/chemistry
KPUCTAJUINYECKasl PELIETKA.
dusnveckue CBONCTRA
METaJJIOB

44 XUMHUYECKHE CBONCTBA 20.02.2024 bubnuorexa [JOK
METAJIOB. https://m.edsoo.ru/00ae1156
DIeKTPOXUMHUECKH P http://school-collection.edu.r
HANPSIKEHUI METAIOB u/collection/chemistry

45 OO6mme cnocoOb! MOTYyICHUS 22.02.2024 bubnuorexa [JOK
MeTaiuioB. CrijiaBbl. https://m.edsoo.ru/00ae1156
Beruucnenus no
YpaBHEHUSAM XUMHYECKHX
peaKIuii, eCliv OJIUH U3
peareHTOB COJICPIKUT
MpUMecH

46 [TonsaTue o Koppo3uu 27.02.2024 bubnuoreka [JOK
METaJJIOB https://m.edsoo.ru/00ae1278

http://school-collection.edu.r
u/collection/chemistry
47 [lenouHbIe METAILITBI 29.02.2024 bubmuoreka [JOK

https://m.edsoo.ru/00ael4b2
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48 OKcHIbI ¥ TUIPOKCHUIBI 05.03.2024 bubnuotexa [JOK
HAaTpus U Kaus https://m.edsoo.ru/00ael4b2

49 [lenouHO3eMeENBbHBIE 07.03.2024 bubmmoreka [JOK
METaJIIbI — KJIBIIUN U https://m.edsoo.ru/00ael5e8
MarHum

50 Baxxueiime coenuaeHus 12.03.2024 bubmmoreka [{OK
KaJIbIIUS https://m.edsoo.ru/00ael5e8

51 O06o06mmeHne 14.03.2024 http://school-collection.edu.r
CHCTEMATH3ALNS 3HAHUM u/collection/chemistry

52 JKEcTrkoCTh BOABI M CIOCOOBI 19.03.2024 bu6moreka [IOK
€€ yCTpaHEeHHUst https://m.edsoo.ru/00ae1886

http://www.chemnet.ru

53 [IpakTuueckas padorta Ne 6 21.03.2024 bubnuorexa [JOK

o TeMe "JKECTKOCTh BOIBI U https://m.edsoo.ru/00aelae8
METO/Ibl €€ yCTpaHEeHUs"

54 AJTFOMUHHI 04.04.2024 bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
http://school-collection.edu.r
u/collection/chemistry

55 AmMdoTepHbIe CBOHCTBA 09.04.2024 bubnunoreka [JOK

OKCHJIa M TUIPOKCHUIA https://m.edsoo.ru/00aelc64

56 Keneso 11.04.2024 bu6mmoreka [JOK
https://m.edso00.ru/00ae1d86

57 Oxkcunpl, THAPOKCUIBI U 16.04.2024 bu6mmoreka [JOK

conu xene3a (I1) u xxenesza

(1

https://m.edsoo.ru/00ae35e6
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58 O6o0061enue u 18.04.2024 http://school-collection.edu.r
CHCTEMATHU3aINs 3HAHUN u/collection/chemistry

59 [TpakTraeckas padora Ne 7. 23.04.2024 bubmmoreka [JOK
Pemenue https://m.edso0.ru/00ae3de8
AKCIIEPUMEHTAIBHBIX 3374
o TeMe «BaxkHelmue
METaJUIbl U UX COCIUHCHUS

60 Breruucnenus mo 25.04.2024 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/00ae1750
peaKkuuii, €Clii OJJUH U3
peareHTOB JaH B H30BITKE
WM COACPIKUT MIPUMECH.

Brranciaenuss MaccoBoM
JIOJIA BBIXOJ1a TTPOTYKTa
peakiuu

61 O600mmenue u 30.04.2024 http://school-collection.edu.r
CHCTeMAaTH3aI[is 3HAHHUH u/collection/chemistry

62 Kontponbras padoTta Ne4 o 02.05.2024
TeMe «BakHeHIne MeTajlibl
1 UX COCTUHCHUS»

63 BemectBa u maTepuaisl B 07.05.2024 bubmuoreka [JOK
HOBCEIHEBHOM KU3HU https://m.edso0.ru/00ae3f50
YeoBeKa http://school-collection.edu.r

u/collection/chemistry

64 XHUMHYECKOE 3arps3HEHUE 14.05.2024 bubnuoreka [JOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
http://school-collection.edu.r
u/collection/chemistry
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65 Ponp xumuu B perieHun 1 16.05.2024 bubnuorexa [JOK
9KOJIOTUYECKUX TIPOOIemM https://m.edsoo.ru/00ae4270
http://school-collection.edu.r
u/collection/chemistry
66 PesepBHbIit ypok. 1 22.05.2024 bubnuorexa [JOK
O06o00mmenue u https://m.edsoo.ru/00ae0d0a
cHCTeMaTHh3alis 3HaHUH http://school-collection.edu.r
u/collection/chemistry
67 PesepBHbIit ypok. 1 23.05.2024 bubnuorexa [JOK
O06o0menue u https://m.edsoo.ru/00adb33c
CHCTEeMaTH3alis 3HaHUH http://school-collection.edu.r
u/collection/chemistry
68 PesepBHbIit ypok. 1 24.05.2024 bubnuotexa [JOK
O06o0menue u https://m.edsoo.ru/00ad9ch?2
CHCTEMATHU3ALMS 3HAHUI http://school-collection.edu.r
u/collection/chemistry
OBIIEE KOJIMYECTBO 68

YACOB II0 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYUEHUKA
* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpniman @.I"., AkuirionepHoe 00111€CTBO
«3narenscTBo «lIpocsemenue»
Xumus. Jlugaktuueckuii Matepuan.8-9 knaccel. M3narenscTBo
"IIpocBemenue”;

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA
Xumus. Ypoku /[Tocodue mst yautens/I'apa H.H. M3naTenbctBo
"IIpocBenienue"”

Xumus. Jlngaktuaeckuii Marepuan.8-9 knaccol. M3garenbcTBo
"IIpocBenienue"”

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
http://school-collection.edu.ru/collection/chemistry

bubnmorexa IJOK

https://m.edsoo.ru/ff0d2a6c¢

http://www.chemnet.ru






