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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 XHMHHM Ha YpPOBHE OCHOBHOro o0I1iero oOpa3oBaHuUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO O0IIEro 00Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (eaepanbHOH pabdouell MPOrpaMMBI
BOCITUTAHUS U C YUETOM KOHIICTIIIUH MPETOaBaHus YIEOHOTO MpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepaiuu.

[Iporpamma mo XuMmuu Aa€T MPEJACTABICHHE O IENAX, OOIIeH cTpareruu
o0y4yeHHus,, BOCIUTAHMS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMH y4eOHOro
npeaMera, YCTaHABJINBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCMaTPUBACT pacClpe/leSICeHUe €ro Mo KilaccaM U CTPYKTYpUPOBaHUE I10
pazienaM M TeMaM MOpOorpaMMbl IO XUMHH, ONPEAENISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€W, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpEeAeNsieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeNIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMsl, a Takxke TPeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE II€JIeH M3yUeHHUs MTpeaMeTa U OCHOBHBIX
BHUJIOB Y4E€OHO-TIO3HABATEIILHOW JIESITEIIBHOCTH OOY4YaroIIerocsi Mo OCBOEHUIO
y4eOHOTr0 COJ/Iep)KaHMS.

3HaHWE XHMHUHM CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
poyib urparot GOpMHUpPYEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECKOM,
MUIIEBOM M SKOJOTUYECKON O€30MaCHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  JJii  CaMOpa3BUTUA |
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1IeH 1 (hYyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSATENIbHOW Yy4yeOHOW  JIESATENhHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATHEHOMN AeSTETbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOABI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0yYarOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPO/IE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3zoBaHHe 00YJaIONMINXCSI.

Jlanuble HampaBiieHUs B OOY4YeHHMM XHMHHU OOECIEUUBAIOTCS CHEU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  IEaroruyecKu
aJanTUPOBAHHBIM OTPpAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIeEHHOM dTane e
pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX TOHATUN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU CPOpMHpOBaHa HAa OCHOBE
CUCTEMHOTO mnoaxoaa K e€ u3zydyeHuro. CoJepikaHHe CKJIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUNA O XUMUYECKOU
peakiuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl IO MPUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHUS O CTPOCHUM aTOMa U XUMUYECKOH CBSI3U;

— TpeNCTaBlICHUU 00 DIEKTPOJUTUYECKON JHCCOLMAIMM BEIIECTB B
pacTBOpax.

TeopeTndueckne 3HAHWS PAcCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JIPyroMy, BBINOJHSS (YHKIUK OOBSICHEHHUS U MNPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHHUSI U MOJy4YCHUS
U3Y4YaeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHON WPUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METOJaM MO3HaHWUS B Hayke. M3yueHne XUMHUHU NPOUCXOIUT C MPUBICYEHUEM
3HAHWM W3 paHee M3yYEHHBIX y4eOHBIX TpeaMeToB: «OKpyKaroIluil MHPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yuyeHUH XUMHUU TPOUCXOAUT (QopMUpOBaHUE 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEeIbHOCTH 4YeJOBEKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KYJIbTYPHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHWU CHUCTEMbI XUMHUYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX IOJIOKESHHM,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, sA3blKa HAYKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOW U Y4eOHO-MCCIEA0BATEIbCKON
NeSTEIbHOCTH, OCBOCHMM MpaBW OE30IacHOTO OOpallleHHus C BeIllecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu M3ydeHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HampaBJCHHOCTh OOY4YeHHs] Ha CHCTEMaTH4YeCKOoe MpPHOOIIEeHHE
oOydJaronmxcsi K CaMOCTOATENbHON I03HABATEIbHOU NESITEIbHOCTH, HAayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue o0Omeld (PYHKIUOHAIBHOW M E€CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSICHATH U OLCHHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOIb3ys 3HAHHUS U OINBIT, MOJYYEHHBIE MPU H3YyUYCHUU
XUMUU, TPUMEHSITh UX TMPU PEHICHUU TMpoOJieM B TOBCEIHEBHOW >XU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (opmupoBanue y oOydYaromuxcsi TYMAaHUCTHYECKUX OTHOIICHUM,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DSKOJOTUYECKU
IEJIeCO00pa3HOTO TOBENEHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IIENISIX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCHHMTAHUI0 HAa OCHOBE YCBOEHHSA OOIIEYETIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUsS U HANpPaBIECHHOCTU JaIbHEUIIEro
00yueHwus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX JUISI M3YYEHUs] XWUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HesieIio).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMuM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemectBa. du3nueckue CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BelecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. YHUCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYIJISIPHOE YUEHUE.

Xumuueckas (QopMyna. BajneHTHOCTH aTOMOB XHMHYECKHUX 3JEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAasT AaTOMHAs —Macca.
OTtHOcuTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 10JII XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMocBsI3b KOJIMUECTBA,
MacCchl M 4YHUCJIa CTPYKTYpHBIX €IMHHULl BewecTBa. Pacy€rel 1o QopMynam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XMMHUUYECKUE SBJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccuduxanus
XUMHUYECKUX peakluil (COeIUHEHMS, Pa3I0KEHMs, 3aMeIleHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCY/IOH, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUEHUE U OINMCAHUE
¢u3nueckux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIECTB, HaOI0/IeHNE
¢u3nueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIMS BOJIbI) U XUMHUYECKUX (TOpEeHUE CBEYM, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOII0CHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XHUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe I'MIPOKCUAA
Menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE XKeye3a ¢ pacTBopoM cosit meau (11),
M3Yy4YEHUE CIOCOOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOMIOJeHHWEe U  ONUCaHUe  pe3ylbTaTOB  IPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aneMeHT M MpOCTOe
BemiecTBo. Haxoxaenuwe kuciaopoga B mpupojne, (pu3Mueckrue U XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcunapl. [Ipumenenune kuciopoga. CrnocoOsl



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B npupojae. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- U HHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »smeMeHT W mpocToe BemecTBO. Haxoxknenwe Boaopoaa B
npupoae, (GU3MYECKHEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObBI
nony4yeHus. Kncmorel u comnm.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpEL
HacelllieHHBIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBas a0Jis BelIeCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBAHMSL.
Ponb pacTBOpoB B MpuUpoji€ U B KU3HHU YesoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranmdeckux coemunenuit. Oxcunpl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecosneoOpazyronme. Homenknarypa oxcuygoB. Dusnueckue © XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIETOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. @usnyeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Pan axktuBHOocTHm MetayuioB H. H. bexerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @U3nM4ecKUe U XUMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIaCCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPKAHU KUCIOpOJa B BO3IyX€E, MOJIyUCHUE,
coOuWpaHue, pacno3HaBaHME U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HUKHOBEHHUS W
MpeKpamieHuss TopeHus (Tmokapa), O3HAKOMJICHHE ¢ O0Opa3llaMu OKCHIOB W
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojielcTBre Bojaopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KoJaudecTBOM 1 MoOJib, HCCIIeIOBaHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHON
MAacCOBOM J0Jield paCTBOPEHHOTO BEIIECTBA, B3AUMOJCHCTBUE BOAbI C METAILIAMU
(HaTpueM U KajblKeM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUAIIOB),



WCCTIEIOBaHNEe OOpa3lloB HEOPTaHMYECKUX BEMIECTB PAa3IUYHBIX KIIACCOB,
HaO0JII0/ICHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOpaxX KUCIOT U HIEJIOYEH,
u3yueHue B3ammojeiicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIOT C MeETaUlaMH, PEaKUWil HEUTpalu3alMH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PEUICHUE
SKCIIEPUMEHTAIIBHBIX 33/Ja4 10 Teme «BaxHelmme KIacchl HEOPraHUYEeCKHUX
COEIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKHX 3JIeMeHTOB. [loHsaTHe o
Ipynmnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucTteMa XUMHUYECKUX JIEMEHTOB /l.
N. MengeneeBa. KopoTkonepuogHas W JJMHHONEpHOAHAs  (OPMBI
[Tepunoanueckoit cucreMbl Xxumudyeckux 3aeMeHToB Jl. . MenneneeBa. [lepuonsl
U rpynnbl. PU3UYECKUM CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMEpUoAa U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMoB MepBbiXx 20 XHMMHYECKHX  3JIEMEHTOB
ITepuognueckoun cucrembr JI. M. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX JJEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYyNIaM U NEPUOAaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB i1 pa3BuThs Hayku U npaktuku. . 1. MenzaeneeB — ydéHbIM U
rpaXKJaHVH.

Xumuyeckass cBa3b. KoBajlieHTHast (MOJIIpHAsT W HEMOJSIPHAsi) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp okucneHua. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpaslloB BEIMIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mexcnpeomemmnoie cea3u



Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpU HM3yYEeHUH XUMHH B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO--HAyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO11ue ecTeCTBEHHO--Hay4YHbIE MOHATHUS: HAyYHbIH (DaKT, TUIOTE3a, TEOPHS,
3aKOH, aHalIu3, CHUHTE3, KiIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: MaTepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUI 3apsiji, BEUIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, I'a3, PU3NYECKUE BETUUYUHBI, €AUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: orocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOIbI,
II0JIE3HBIE UCKOIIAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUU CBOWCTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kalvs, KaJbLUHUs U UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B Ilepuonnueckoi
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHune BemecTBa: BHABI XUMHUYECKOW CBSI3U. THIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMUYECKOM PEMIETKHA U
BUa XUMHUYECKOU CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEILECTB.

Knaccudukanys XuMUYECKHX peaklMii MO pa3InyHbIM IpHU3HAKaAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
MU3MEHEHUIO CTETEHEN OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, IO
YYACTHIO KaTajlu3aTtopa). JK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXHUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTu XuUMUuecKod peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTeHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIMSAIONIME HA CKOPOCTh XMMHWYECKOW pEAaKUUH M TOJIOKEHHE XHUMHYECKOIO
PaBHOBECHSI.

OKUCAUTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIeHUE YPAaBHEHUM



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOIb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3ME€KTPOIUTUYECKON TUCCOIMALUHU. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHnoHbl. MexaHU3M JUCCOLMAIlMM BELIECTB C Pa3IUYHBIMH BUAAMHU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cia0BUs MIPOTEKAaHUs peaKIMi HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHMsI peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMI W CcOJell B CBETE NPEACTABICHHA OO0  BIEKTPOIUTHYECKOU
nucconmanuu. KauectBeHHbIe peakiny Ha MOHBL. [ToHsATHE O THApOIH3E Coen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAUIOB U HEMETaoB (rpagura M ajnMasa), CIO0XKHBIX BEIIECTB
(xJopuga HaTpusi), UCCIEAOBAHUE 3aBUCHUMOCTU CKOPOCTHM XMMHUYECKOW peakluuu
OT BO3/JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOIHOCTU
pacTBOpPOB BEIIECTB, MpOLECCAa JUCCOLMALIMM KHUCIOT, IIEJIOYed U  COJeH
(BO3MOXKHO  MCHOJIb30BAaHME  BHJIEO MAaTEpUAlOB), IPOBEAEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  peakuuii  MOHHOro  oOMeHa
(oOpa3oBaHue oOcajaka, BbIIEJICHHE ra3a, o0Opa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pa3ioXKeHHs, COCAUHEHNUs), pacllO3HAaBaHUE HEOPraHWYECKUX
BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX pPEaKUWd Ha HMOHBI, pEIICHUE
AKCIIEPUMEHTAIIbHBIX 3a/1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3MuecKue CBOICTBA MPOCTHIX
BEIIECTB — TaJONeHOB. XHMMHYECKHME CBOMCTBA Ha MpUMEpEe  XJIopa
(B3aMMOJEHCTBHE € METaUlaMHM, HEMETaJUlaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHue. JlencTBue
XJIOpa M XJOpPOBOJOPOJA HAa OPraHU3M 4YeJOBeKa. BakHeWlme XJIOpUAbl U UX
HAXO0XKIEHUE B IPUPOJE.

OO6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENeHU OokucieHus. CtpoeHune u (u3nUecKue CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GU3MYECKHE UM XHMHUYSCKHE CBOMcTBa (0OIMME  Kak
IOpeicTaBUTeNd Kiacca KUCIOT M crnenuduyeckue). XUMHUYECKUE peaKilui,
JeXallie B OCHOBE IPOMBIIIJIEHHOTO CrIoco0a TMOMyYeHUs] CEPHOU KHCIIOTHI.
[Iprumenenue cepHor KUCa0Thl. COJM CEPHOM KHMCIIOThI, KAUECTBEHHAs pEaKLIMsl Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMs. A30T, PacHpOCTPAHEHHE B MPHUPOJIE,
dusngeckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B nmpupoje. AMMHUAK, €ro
bu3nUecKre 1 XUMHUIECKAE CBOMCTBA, TIOJydeHne U mpuMeHeHne. Coam aMMOHUS,
ux pU3MUYECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasl KHUCJIOTa, €€ MOoJydeHue, (PU3ndecKkue U XUMUYECKUE
cBONCTBa (00mME Kak TPEICTABUTENS Kilacca KHCIOT U crhenuduaeckue).
Ucnonb3oBaHWe HUTPATOB W COJIEM aMMOHUS B KauyeCTBE MUHEPAIBbHBIX
yaoOpeHnil. XuMHYEeCKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpejibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHUE BO3[yXa, MouBbl W BOA0EMOB). Docdop,
ajutoTpornHeie Mogudukanuu gocdopa, puznyeckrue W XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, pu3nIecKue 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHSA.  YTIEepOHd,  aJUIOTPOITHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, (GU3MUECKHME UM XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepoaa B npuponae. OKCUIbl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JIEMCTBHE HA IKUBBIE OPraHU3MBI,
MOJIYyYEeHHE U MPUMEHEHHE. DKOJOTMYECKUE MPOOJIEMBI, CBS3aHHBIE C OKCHUJIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCIICHHUS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KucioTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKUE CBOWCTRA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEIhCKOM
XO351CTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yraepona (MeTaH, 3TaH, 3TUIEH, alleTUJIeH, 3TaHOJ, TJIULEPHUH, YKCYCHas KUCIIO0TA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHI WX TepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBINLICHHOCTH.
[TonsTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaAxX, O€IKax, yriieBojax — U Ux
poiM B OKM3HM 4elloBeKa. MarepuaabHOE E€IUHCTBO OpPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMHUYECKHE CBOWCTBA, TOJYyUYCHHUE W
npumeHenune. CoenuHeHHs KpemHHs B mnpupoje. OOmue mpencraBieHus 00
okcuse kpemaust (IV) u kpemuueBoil kucnore. CHIMKAThl, X HCIOJb30BaHUEC B
OBITY, B MPOMBIIIUICHHOCTH. Ba)kHEHIIIMEe CTPOUTENIbHBIE MaTepHUasbl: KEpaMHUKa,



CTEKJIO, TIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaY€CTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE TIPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
O3HAaKOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TAJIOT€HUIOB), O3HAKOMJICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BHJICOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIMBAaHMS caxapa ToJ JeHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTBI, W3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
WOH W HAOJIO/IeHWE TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBolicTBaMu a3zota, (ocdhopa um ux coequHEHUN (BO3ZMONKHO HCIOJIB30BAHHE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOpEHHIA, MOITYUEHHE,
coOupaHue, paclio3HaBaHWE W U3YYEHHUE CBOWCTB aMMHUaKa, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHUS U QocdaT-uOH U U3YYCHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenen
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPONCTBOM TPOTUBOTras3a, MoJyueHue, coOupaHue, pacrio3HaBaHUE M M3yUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-UOHBl U M3yYCHUE TPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MPOAYKIMEH CHUJIUMKATHOW MPOMBIIUICHHOCTH, PEUIEHWE HSKCIEPUMEHTAIBHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METaJVIOB Ha OCHOBAHUU
ux nosioxxkeHuss B llepuommueckor cucreme xumuueckux a3viemeHtoB J[. U.
MenpneneeBa u crpoeHusi aroMmoB. CTpoeHue MeTamuioB. Metamindeckas CBsI3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKass  PemeETKa.  DIEKTPOXMMHUYECKUUA  Psif
HarnpspbKeHn MetauioB. dusznueckne U XUMHUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TOMyYeHHs MeTauioB. [loHsTHE O KOPPO3MM METaJIOB, OCHOBHBIC
CIOCOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY M MPOMBIIIIJICHHOCTH.

[[lenounbie MeTauIbl: MOJOXKeHUE B Ilepuoanueckoit cucTeMe XUMHUYECKUX
aneMmeHToB . M. MenzeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IIPUPOZE.
dusznyeckrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kainus). OKCUIbI U



TUAPOKCUILI HaTpusi W Kaius. [IpuMeHeHHe IENOYHbIX METalIOB M HX
COE€IMHEHUM.

[[lenoyHno3emenbHble METAUIbI MarHuid W KaJbLIMA: MOJ0XKEHHUE B
Ilepnognueckon cucreme xuMmuueckux sieMeHToB . M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJI€HHE B Ipupoiec. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxdeimme coeauHeHUs Kanblus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmomMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
JI. 1. Menpneneesa, cTpoeHHE aToMa, HaxOXXICHUE B Ipupone. Pusndeckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HAxOXKIEHHE B Ipupone. dusmyeckue u
XUMHYECKUEe CBOMCTBA kene3a. OKCUbl, TuipoKkcu bl U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C oOpaslamMu METalIOB U CIUIaBOB, UX (HU3UYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCHJIA
KalbllUd WU HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHUECOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXXKHO  HCIOJIb30BAHME  BHUJACOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMA HA MOHBI: MarHusl, Kajablvs, aTIOMUHUS, [TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaOMIOIEHUE W OMKCAHUE MPOIIECCOB OKPAIINBAHUS
JJaMEHH MOHAaMU HaTpus, Kalus W Kaiablud (BO3MOYKHO HCIOJb30BAHUE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIIEHHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueiue
METAJLJIbI U KX COCTUHECHUS.

XHMMUA M OKPY:KalOLIas cpeaa

BemectBsa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBast momomp mpu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JO0MmycTUMast
KOHIIeHTpanus Beuiects, aaiee — [1/IK). Posb xuMun B pemieHNn 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzamnuss MeXnpeaIMeTHBIX CBsi3ed NMpu HM3ydyeHUH XuMmMuu B 9 Kiacce
OCYIIECTBIIIETCSI 4epe3 MHCIONb30BaHME KaK OOLIMX eCTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAay4yHble NMOHATHA: Hay4YHBIH (akT, MIOTE3a, 3aKOH,
TEOpHsl, aHajlu3, CHUHTe3, KiIaccu(uKauus, MEePUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBJICHUE, MapPHUKOBBIMI
3¢ (exT, TEXHOIOTHS, MAaTePHUATTBI.

®dusuka: Martepusi, aToM, ODJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOMbI, PaAHMOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKH,  TUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BEIIECTBA, T'a3, pacCTBOP, PACTBOPHUMOCTh, KPUCTAJUTMYECKAs
peméTka, CruiaBbl, (pU3MUYECKHe BEIMYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixaHue, Ouocdepa, 3KOocUCTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOIbI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
0o0pa3oBaHMs JOCTUTAlOTCS B XOJA€ OOy4YeHUs XMMHH B €IUHCTBE y4eOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TOBEJEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLMATIA3AIMN 00YUYarOIIUXCSl.

JIM4HOCTHBIE  PE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTUBHBIX I[IEHHOCTHBIX OpPHUEHTAMU U
paclIMpeHUe OIbITA JEATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HACJIEOWIO, TOHMMAaHMS 3HAUYCHUS XHUMUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O00IIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HHMOpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABJICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW H  APYrMX  BUJAX
NEeATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JESITEIBHOCTH MPHU
BBITIOJTHEHUM Y4YEOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOIlECCE OTOM y4eOHOW MAESATENBHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJICHUE M TMOCTYNKH CBOMX TOBapUUIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOW PpEaAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKHM M COCTABJISIIOLINE
OCHOBY JJI TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XUMHUHM B NMO3HAHUU ITUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBbIE JUIsi OOBSICHEHHS HAOI0aeMbIX IMPOIECCOB W SIBICHUH,
MMO3HABATENIbHON, MH(POPMAIIMOHHON W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCJIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C y4€OHBIMH TEKCTaMHU, CIIPABOYHOMU



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpPEACTBaMU HWH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  CamMOOOpa3oBaHUIO, IPOEKTHOM U  HCCIENOBATENIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHS OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHME IOCIEACTBUU M
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOr0Jisl, HAPKOTUKOB, KypEHHSI),
HEOOXOAMMOCTH COOJIIOJIEHUA TMpaBuil O€30MAaCHOCTH NpH  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

WHTEpEC K MPaKTUYECKOMY M3yUEHUIO TTpodeccuil u Tpyia pa3InyHOro poja,
YBAXEHHE K TPYAy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUM IO XHMHH, OCO3HAHHBLINA BBIOOD
WHJIUBUAYAJIbHOU TPACKTOPUHU MPOAOJIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHUI,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 7K0JI0rHYecKOro BOCHUTAHUA:

HKOJIOTUYECKU 1I€IeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O6e3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY M TICUXUYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
mpaBuiI 0€30MacHOr0 MOBEICHU MPU pabOTE C BEUIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOIHONW CPEIO, JJIsl ITOBBILLICHUS
YPOBHS ~ DKOJIOTMYECKOW  KYJNbTYpbl, OCO3HaHHUS TJOOAIBLHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW UX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC IS
dbopMuUpOBaHUS MHUPOBO33PECHUSI OOIICHAyYHbIC TMOHITUS (3aKOH, TEOpus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ITHX MPEAMETOB (POPMUPOBATH MPECTABIECHUE O LETOCTHOU



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE Y4eOHbIC NeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpble oOecrneunBaoT (HopMupoBaHue
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue 1elcTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUSI TIPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATH UX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHU, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB MU XUMHYECKUX PEaKIIH,
yCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaMH HW3YUYCHHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTHUBHBIC, TI0 AHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TMPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MPEACTABICHUSI —
XUMUAYECKUH 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmyia U ypaBHEHUE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEICTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKN M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U |
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1efiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAaueCTBE OCHOBBI i1 (OPMHPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OMbITa M0 TUJIAHUPOBAHUIO, OpPraHU3AlMd U MPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHHEe HaOlomaTh 3a XOJI0M Ipoilecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYITHUPOBATH 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEJAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUMBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl U 3alpOChl MPU MOHCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33]]a4 ONpPEIeTEHHOTO THIA, IPUOOPETEHUE OIbITa B
0o0JlaCTH  UCMOJIb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCTaBiICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peIlIaeMble 3aJayl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popmMamMu rpapuKi U ©X KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W aHAJU3UpOBaTh B Ipolecce Y4yeOHOU W
UCCJIeIOBATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOWIEH MPUPOTHON
CpEIb.

KoMMyHHKAaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe NelCTBHUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajiora M (Wiau) JUCKYCCHM) IIO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJICTaBISITh  TOJYyYEHHBIE  pPe3ylbTaThl  IMO3HABATEIHHON
ACSTENbHOCTH B YCTHBIX W MHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAINIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OMbITa,
71a00paToOpHOI pabOTHI 10 UCCIEAOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MPOEKTA);

yMEHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABATEIbHON W HWCCIENOBATENbCKOMW  JACATEIbHOCTH TMPU  PEUICHUH
BO3HUKAIOIINX TPOOJIeM Ha OCHOBE yduéra OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBbIE LITYPMbD», KOOPAMHALINS
COBMECTHBIX JCHCTBMI, OINpeAeNeHue KpPUTEpPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATEeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BBIOMpATh Hanbosee dPPeKTUBHBIC CIIOCOOBI pelleHrs Y4eOHbIX U
MO3HABaTEJIbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATDH
IPEIJIOKEHHBIM aJITOPUTM JEUCTBUM IIPYU BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MIOJTyYeHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON IeNH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, Mpe/yIaraeMble B YCJIOBUH 3a/laHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (QemepanbHO paboueld MporpamMMmoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUIMMUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



NEUCTBUN, chHenmupuIecKue s MpeAMETHOW o0mactu «XuMUsS», BHIBI
NEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWS, €ro HMHTEPHpPETALUH,
peo0pa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

K koHIy oOyueHus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHWYECKUU BJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiacCUpUKaUg PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOM d(PeKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHAas OpOWTanb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsl U HETOJsIipHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JIA BELIECTBA
(MporieHTHAs! KOHIIEHTpPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSTh 3TH HOHITHUS MIPU ONUCAHUH BEUIECTB U UX MIPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UJII COCTaBleHUS (PopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKWUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEIEIEHHOMY KIIACCY COEIUHEHUHN I10
dbopmynaMm, BHUJ XUMUYECKOM CBsI3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbica Ilepuoamyeckoro 3akona [J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHMMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHWMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJBINIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XumMudeckux osnemeHtoB J[. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YUCIO AICKTPOHOB
U pacnpeereHle ux Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAaHUUYECKHUE BEIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy W COCTaBY YYacCTBYIONIUX B PEAKIIUN
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE PUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 3JIEMEHTa 10 (dopmysie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON peaKInu;

MPUMEHSTH OCHOBHBIC OMEpaIlMi MBICIUTEILHON NEATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYWHHO--CIICCTBEHHBIX CBS3CH — IJI1 M3yYCHHS CBOKHCTB
BEIIECTB M XHMHYECKUX PEAKIUH, €CTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);

CIENOBAaTh  IpaBWJIaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBaHMEM, a TakXXe IMpaBWwiaM oOOpalieHus: c
BCI[ECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TIONYYEHHUIO U COOUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TTOMOIIBI0 HHANKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX TOHSITHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYeCKasi CBsI3b, TEIUIOBOI 3¢ deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS NHCCOLMALMSA, PEAKIMU HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOM peakluH, TMPelesIbHO JO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHH H
MPUMEHSITH 3TH HOHSTHUS NIPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIECNATh BAJIGHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MNOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimme, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpenieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npeaenax MajiblX NEPUOIOB UM TIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKINU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MNOATBEPXkKAasi ONUCAHUE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTABJISITH  YPaBHEHHUS DJIEKTPOJUTUYECKOM JAMCCOLMALMHU  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIANINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3U MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O H  MOJISIPHYIO — MaccChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 1o (opmyre
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coOMoaTh  MpaBWwia  TOJIB30BAHUS ~ XMMHYECKOM  MOCYI0i u
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB I10 TMOJYyYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONIME  KAdeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3allMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3Y4YCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (pEallbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [IOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bubmnoreka IIOK
' peaKkuuu https://m.eds00.ru/7f41837c¢
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuorexa LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kuciorax bu6nuoreka [IOK
2.2 8 1
U CONSX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAaHHSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHYECKUX 3eMeHToB /[, U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aTomMa
XuMH4ecKas CBS3b. Bu6morexa LIOK

32 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBHUTEIbHBIC PEAKIINH

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMHU B pACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubnmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCIMHECHHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocop 1 ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTaiuibl U UX COECINHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKA 3 bubnmorexa LHOK
' 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmnorexa [JOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hdara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Posas XUMHUK B )KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/AAX MO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnmnoreka [JOK
oOparieHust ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucreie BemecTBa U cMecH. CItocoObl 1 bubmmoreka [IOK
paszaenenust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckast pabora Ne 2
) «Paznenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
Ae N PHMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN )»
bubmmoteka [IOK
6 A 1
TOMBL I MOy https://m.edsoo.ru/ff0d2a6c
- XUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmorekxa [IOK
(CMMBOJIBI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u coXKHBIE BEIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIDHOE YUYEHUE 1 bubmmorexa 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 IOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmoreka [IOK

10 X e . Baie
uMmecKas opmysa. Barerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JICMEHTOB
1 OTHOCHUTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ouznyeckue U XUMHUUECKHUE SIBICHUS. bubnmoreka [JOK
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yCIOBUS IPOTEKAHUS bubnmoreka [JOK
XUMHUYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHMsI MaCChl BEIIECTB. bu6mmoreka [IOK
16
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BerancneHuss Komm4ecTBa, Macchl
17 BEIIIECTBA M0 YPaBHEHUSIM XUMHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peaknui
Knaccudukaims XuMu4eckux peakinii
18 (coemuHeHuUs, pa3JIOKEHUS bubnmorexa [TOK
-P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIIoNeaucT. O600IIeH e 1 Bubmmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIIHsl 3HAHHUHA
20 KonTponbnas padota Nel o teme bubmumoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKIIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bu6muoreka [IOK

BO3ayxa. Kucnopon — snemMeHr 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
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https://m.edsoo.ru/ff0d448e

IIPOCTOC BECUICCTBO. O30H

dusnueckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOPOJA (PeaKIlu OKNCIICHH, https://m.eds00.ru/ff0d4614
ropenue). [lonstie 06 okcugax
CriocoOslI MOTydeHUsT KHCIIOpOoia B
23 abopaTopuu ZIH OMBIH_IJIGHI:;IC;ZLTI/I bubmmorexa LIOK
11abopatop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, IOHIATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYCCKUX PEAKIIHIX
TornuBo (HEPTH, YTOJIb U METaH).
25 3ar $I3H€I§I/Ie¢];03 . a, CIIoCcoObI ero bromiorexa LIOK
p s, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpa eckas pabora Ne 3 mo Teme
26 l?l I 61/1T aHue KH1caopo/ia bumorexa LIOK
«lomyHerme 1 COV P HIoposd, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €r0 CBOMCTB)
97 Bonopon — anemeHT u mpocroe bu6muoreka [IOK
BelecTBo. Haxoxxaenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 duznvecknue 1 XUMHUYECKHUE CBOMCTBA bubmmoteka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE 0 KHCITOTaX M COJISAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI OJTydeHHs BOJIOPO/Ia B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 o Teme
P P but6mmorekxa [{OK
31 «[lomy4yenne u cobupanue BoJOpoIa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModsipHbIii 00bEM razoB. 3aKOH

bubmuorexa [JOK

32
Asorazpo https://m.edsoo.ru/ff0d542e
Brruucienus o0néma, KoJIMYeCcTBa
33 BEIIECTBA ra3a [0 €ro U3BECTHOM bubnnorexa [IOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Breruucienusa o05EMOB ra3oB IO
34 aBHEHHMIO PEAKIIMU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P . peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHNN Ta30B
35 dusnvecKkue 1 XuMUYECKHUE CBONCTRA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lorstue 00 bubmuorexa [JOK
WHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbie
37 u HIe[HaCLlpeHHLII; aCTBOPEI Mu:lccoma bubmorexa LOK
Hl p Pl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmmnoreka [JOK
OonpeaeIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonrtponsHast pabota Ne2 no teme bubmmnoreka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcuIbl: cOCTaB, KJIacCUUKAIs, bu6nunorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMu4eCKE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue u XMMUYECKUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XUMHYECKHE CBONCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO((SBII) 101 )eHm{ XHMHquKHe bubmorexa LHOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIICPUMEHTAIIbHBIX 3324 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACChI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enetnyeckas cBsI3b MEXY KJlacCaMU bubnnorexa [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06001IeHre U cUCTeMaTH3alusT 3HAHUI
= . https://m.edsoo.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHl HEOPTAHUYECKUX bubmorexa LHOK
o P https://m.eds00.ru/00ad9ela
COCMHEHMI
[TepBbIie MOMBITKH KIacCUPUKAITII
P Pura bubmmorexa [JOK
51 XHMHYECKHX d1eMeHTOB. [lorsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmax CXOAHBIX SJIEMEHTOB
[lepuoanueckuii 3aK0H U
bu6nunorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenneneeBa
bubmuorexa [JOK
53 Ilepuonsl, rpymnel, HOATPYIIIbI 1

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTomsl https://m.edso0.ru/00ada342
CtpoeHnue 371eKTPOHHBIX 000JI04eK
95 aTomoB anieMeHToB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6bc
cucteMsl /. 1. Menneneesa
XapakTepucTuka XUuMHUYECKOTO
56 3JI€MEHTA MO €ro MOJOKEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jist
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bu6nuoreka [IOK
MenneneeB — y4€HBIHM, NTEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPUILIATETLHOCTH AaTOMOB bubnmnoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
59 Hortrast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHas XuMu4eckas bu6muoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenospHas XMMUYECKas bubmmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneH, okuCICHHS https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEILHBIE bubnuotexa [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIUTENU U BOCCTAHOBUTENHU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 Konrtponsnas padota Ne4 o teme bubmuoreka [IOK
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«CTpOCHI/IC aroma. XUMHYECKasl CBSA3b»

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

66 PesepBHeIit ypok. O6001IeHNE 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6001meHE U 1 bubnuoreka [IOK
cUCcTEMAaTH3allMs 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepHsblil ypok. O6001meHE U 1 bubnuoreka [IOK
CHCTEMAaTHU3allKs 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesbHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKOH.

1 Ilepuonuueckas cucrema 1 bubnmnoreka [JOK
XAUMHUYECKHX d1emMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bubmmoteka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiracca

5 Krnaccudukanus XuMHuuecKkux 1 bu6muoreka [IOK
peakLuil 110 pa3IM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

bu6nunorexa [JOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHUHU.
bubnuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XUMHYECKOH PEaAKIMU U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIBHBIG U cia0ble bubmorexa LIOK
A HHATHi. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHUN Bubmoreia [JOK
bea https://m.eds00.ru/00add5ds
00 3JIEKTPOTUTHUECKOMN TUCCOIMALIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPENCTABIEHUNA 00 buGnnorexa LIOK
p 5 https://m.eds00.ru/00add8b2
ANMEKTPOIUTUICCKON JUCCOITAIIIH
14 TToustue o ruaponnse coiei bubmorexa LOK
p https://m.edsoo.ru/00add9d4
15 O06o001meHre U CUCTEeMaTH3aIHS bubmorexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelrenne sKCrIepuMEHTAIbHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbnas padorta Ne2 o reme
17 «DJIEKTPOIUTUYECKAS TUCCOLIUALIMS bubnmorexa LIOK
p A THHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIH B PACTBOPAX)»
OO01mas XxapakTepUCTHKA TaJIOTSHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubnnorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTA, bubmuoreka [IOK
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XUMHUYECKHE CBOMCTBA, MOJTyYCHHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[lonmy4yeHne CONTHOM KHCIOTHI bubamorexa LHOK
. N ’ https://m.edsoo.ru/00ade348
u3yueHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH U3 bubmmorexa LIOK
https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
99 OO01mas XxapakTepruCTUKA JIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnotponHbsie MOIU(PUKAIIIH CEPBI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6nmoreka [IOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
¢u3nyecKkre 1 XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkilnu, JiexKalinue B
OCHOBE NPOMBIIIUIEHHOTO croco0a
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlel cpeibl CoeANHEHUSIMU
cepsl
97 Brraucienne MaccoBOM JOIN BBIXOJA bu6nunorexa [JOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO1m1ast XapaKTepUCTHKA JIEMEHTOB bubmuoreka [IOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6nmorexa [IOK

29 XHMHYECKHUE CBOMCTBA, IIOJIyUYECHHE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITomydueHne aMMuaKka, U3y4eHUE €ro bubmorexa LOK
o > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTA, €€ PU3NICSCKUE U bubnmnoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPAJIbHBIX

32 oOpenuii. XuMu4eckoe bubsmorexa OK
yAobP ' . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docdop. Oxeun pocdopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blf?,n(qe)cxne " brbmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTy4YeHUE
Hcnonb3oBanue GocdaToB B

34 KayecTBE MUHEPAJIbHBIX YI00pEHU. bubmmnoreka [JOK
3arpsi3sHEeHUE IPUPOAHOU CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu 1(3) i[ ;I/ISI/II‘)-IGCKII)/IC Y XUMHYECKHE bubmmorexa LIOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupl yraeposa, ux GU3ndecKue u bubnmnoreka [JOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

37 VYrosbHast KUCIOTA U €€ COu bubmorexa LHOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX YTaepoaa
. bubmuorexa [JOK
40 KpemHunii u ero coequHeHUs
https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenne

41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxkHenme HeMeTaUIbl U UX https://m.edso0.ru/00ae0bf2
COETUHEHUS
KonTponbnas padorta Ne3 o reme

42 «Baxueimme HeMeTalIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS)
OO6m1ast xapakTepUCTHKA XUMHUYECKUX
3JICMEHTOB — METAJLIOB.

43 Merammnaeckas CBs3b U but6mmorekxa [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. bubnuorexa [JOK

44 DNEeKTPOXUMUICCKUN P

HaIpsHKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6nmoreka [IOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso0.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsatue 0 KOPPO3UU METALIOB bubmorexa LIOK
pP https:/m.eds00.ru/00ae1278
bubnnorexa [JOK
47
Ienounpie MeTan bl https://m.edso0.ru/00ael14b?2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b?2
49 [lenouno3emMenbHBIE METAILIIBI — bubnmoreka [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxueiine coeinHeHus KajablUs Bubmaorexa ITOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATHU3ALIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6nuorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpakTruyeckas pabora Ne 6 o Teme
53 "KEcTKOCTL BOIBI U METOOEI €€ bubmorexa LOK
| A A https://m.edso00.ru/00aelae8
yCTpaHEHUS
but6mmorexa [IOK
54 A i
JTEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBa OKCHIA U bu6muoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso but6mmoreka [IOK

https://m.edsoo0.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

OKCI/I,I[BI, THAPOKCUIBI K COJIN KEJIE3a

bubmuorexa [JOK

o7
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0600111eHre 1 CUCTeMaTHU3aIIHS
3HaHUHN
[TpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 337a4 10 TEME bubnmnoreka HOK
«BaxHeinme MeTajljIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIM, €ClIi OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubnmnoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakuuu
61 O0600111eH1E U CUCTEMATH3alUs
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEIMHEHUS»
Bemecrtsa u maTepuansl B bubmmoteka [IOK
63 .
TOBCEHEBHOM KN3HU UEJTOBEKa https://m.edso0.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubmuoreka [IOK
OKpPY KaroLLEen Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienun bubmumoreka [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. O60011eHNE U bubmumoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O6001eHNE U bubmuoreka [IOK
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cucremMarusanua 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 8 kiacc. - M:
[Ipoceemenue
IMa6puensn O.C., Octpoymos U. I'., Cnankos C. A. Xumus. 9 knacc. - M:
IIpocsemenune

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MGTOI[I/ILIGCKI/IC MaTepI/IaHBI
https://prosv.ru/subject/chemistry.html

BI/I6JII/IOTCKa LII/I(l)pOBOI‘O 06pasoBaTean0r0 KOHTEHTA Ha CauTe AKaIIGMI/II/I
Munnpocsemenus Poccun

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA Ha caiiTe AkajieMuu
Munnpocsemenus Poccun

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09



https://prosv.ru/subject/chemistry.html
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/08
https://lesson.edu.ru/04/09
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