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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTEIbLHOM MPOrPAaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (eaepadbHONH paboueil MpPOorpaMMel
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTo nmpeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHHE O UENsAX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTHUs OOYYAIOMIMXCA CPEACTBAMU Yy4EOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOe MpeIMETHOE coJiep>KaHue,
MpeaycMaTPUBAET paclpe/ieieHue ero Mo KjlaccaM W CTPYKTypHpOBaHUE IO
pazienaM M TeMaM NOporpaMMbl MO XUMHH, ONPEAEISIET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYCHHUS XUMHUHU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yiibTaTaMm 00y4YeHHs] XUMUM Ha YPOBHE II€JIe M3yUeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTH OO0Yy4Yaromierocsi Mo OCBOEHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, ero MpejcTaBiIeHUN O MaTepUATLHOM EIUHCTBE MUpPA, BAKHYIO
posib urparot GopMHpPyEMbIE€ XMMHEH MPEACTABICHHUS O B3aUMONPEBPAIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETUUYECKOMH,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMXcs, HABBIKOB WX CaMOCTOSITEIBbHOW Y4EOHOW  JCSTEIbHOCTH,
OKCIIEPUMEHTAIILHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK U B MPO(PECCHOHATBLHOMN AeSTETbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaIOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIaJ B DKOJIOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

JlanHble HampaBieHUs B OOYYEHHUU XMMHMH OOECIIEUMBAIOTCS CHELUPHUKOI
Colep)KaHusi  y4eOHOro MpeAaMeTa, KOTOpbIM  SBISETCd  MEJaroruuecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHW XMMUU Ha ONpEACTIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00ILEro 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHUM XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHSTHM
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHCTEMBI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHILHUILY
MOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

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

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHUYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 BJIEKTPOIMTUYECKOM TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMIHMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHS K JAPYrOMYy, BBINOJHSS (PYHKIUU OOBSICHEHUS M MPOTHO3UPOBAHHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEW NMPAKTHYECKOTO NPUMEHEHHS U IOIYYEHUS
U3Yy4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABJICHNS] O XUMUYECKON COCTABIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MNpPHUPOMbI, LEHHOCTHOIO OTHOLICHHS K HAy4YHOMY 3HAHUIO H
METOJaM IO3HaHWA B Hayke. M3ydeHne XUMHUHM MPOHUCXOAMUT C IMPHUBJICYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHBIX IpeamMeToB: «OKpyx aroumil Mupy,
«buonorus. 5-7 kinacce» U «Pu3nKa. / KIacc.

[Ipy wu3ydeHWH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUNA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NeSTEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOH KYJIbTYPBHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHWU CUCTEMBI XHUMHYECKHX
3HaHUU — BaXHEHINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX TOJIOKEHUH,
JOCTYIHBIX 0000IIEHNN MUPOBO33PEHYECKOr0 XapaKkTepa, si3bIka HaAyKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOU
JeSITeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MMOBCEIHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYeHHUe MPUOOPENU TaKUE LI, KaK:

— (opmupoBaHMEe WHTEIUIEKTYaJbHO PAa3BUTOM JUYHOCTHU, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTh OOYy4YEHUsS Ha  CHUCTEMAaTUYECKOE MPHOOIICHHUE
oOydJaronmmxcsi K CaMOCTOATENIbHON I03HABATEIbHOU JIESATEIbHOCTH, HAay4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBALIMIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YyYatOIIUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (QopmupoBanue oOmeld (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHHU OOBICHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOJb3ys 3HAHMUS W OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMUU, TPUMEHATh UX MPU PEUIeHUH MNpoOJIeM B TOBCEIHEBHOM >XKU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (QopmupoBanue y 0OyYarmMXCS TYMAaHUCTUYECKUX OTHOIICHUM,
MOHUMAaHUSl IIEHHOCTH XUMHUYECKUX 3HAHUM JJIS BBIPAOOTKH DSKOJOTUYECKU
IEJ1€CO00pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPAHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIHMTAHUIO HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(DHIIS M HAMPABJICHHOCTH JATBHEUIIETO
oOy4eHwusI.

OOmiee YuCIO dYacoB, OTBEAEHHBIX JUISI M3yYCHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 1acosB (2
Jaca B HeJeo), B 9 kiacce — 68 yacos (2 yaca B HeseIio0).



COILEPKXAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemectBa. du3nueckue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeTOgax MO3HAHUS B XMMHUU. YHCThIE BEUIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

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

Xumuueckas Qopmyna. BaneHTHOCTH aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. (OTHOCUTENbHAsT AaTOMHas —Macca.
OTtHOocuTeNbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonunuectBo BemecrBa. Monbs. MoisipHas macca. B3auMocBs3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHHUIl BelecTBa. Pacyérsl mo Qopmyiiam
XUMHUYECKUX COCTUHEHUN.

@u3NYEeCKUEe U XUMHUUYECKUE ABJICHUSA. XUMHUUECKAs] pEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BelECTB. XuMuyeckue ypaBHeHUs. Kiaccudukanus
XUMHUYECKUX peakluil (COeIUHEHMs, pa3IoKEeHUs, 3aMeIlleHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHBIM 000PYJOBAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nuecKkux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJia ¢ KUCIOTON) sIBJICHUHN, HaOII0JIeHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aUMOJEHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapwsi, pa3iokKeHHe T'MIPOKCHIa
meau (1) mpu HarpeBanuu, B3auMoIeicTBHE *kene3a ¢ pactBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiu, HaOMIOJeHHWEe M  ONUCaHUEe  pe3ylbTaTOB  MPOBEJIEHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJENIed MOJEKYI
(1IapoCTep>KHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3ieMeHT M HpOCTOE
BemiecTBO. HaxoxneHue kucimopona B MpHUPOAE, (U3NYECKUE W XUMHUYECKHUE
cBoiictBa (peakmuu ropenus). Oxcunsl. [Ipumenenue xuciopoma. CrocoObl



MOJIy4eHHUs] KHCIopoja B JabopaTopud W MPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TennmoBoit 3h(eKT XUMHUYECKONH peaKInH, TEPMOXMMHUYECKHUE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE peaKkUMH. TOIUIMBO: Yrojlb W METaH. 3arpsA3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT M mpocroe BemecTBO. Haxoxknenwe Bomopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Knuemorel u comnu.

MoutsipHbIii 006EM ra30B. PacuéTel M0 XUMHYECKIM YPAaBHEHHUSIM.

dusnyeckue cBoWcTBa BOoAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllleHHBIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpe. XMMHUYECKHAE CBOWCTBA BOAbI. OCHOBaHMS.
Ponb pacTBOpoB B Npupojie U B XKU3HM 4YesioBeKka. KpyroBopot BOAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHbIE, aMQpOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. PuU3NYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHUM: IMIENOYM M HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBanuii. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Psgan axtmBHOcTH MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnueckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COECTUHEHMUIA.

Xumuueckuii IKCnepumMenm:

KA4ECTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOJa B BO3YXE, MOJIyUYECHUE,
coOupaHue, pacno3HaBaHWE U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (TMokapa), O3HAKOMJICHHE C O0Opas3llaMu OKCHIOB W
OMHCAaHUE WX CBOWCTB, TOJyYCHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3zauMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUCOMATEPHUAIOB), HaOMOAeHHE 00pa3IOB BEIIECTB
KOJIM4ecTBOM 1 Mousb, HCClIeJOBaHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, MPHUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOW J0JIEWM PACTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM U KaybleM) (BO3MOXKHO HCIIOJIb30BaHUE BHIEOMATEpPUAJIOB),



HCCIEIOBaHNEe OOpa3lloB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojeiicTBus okcuma Meau (Il) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpaJM3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM W3 PACTBOPA COJIM, PEUICHUE
AKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucremMa XHUMHYECKHX
iemenToB JI. WU. MenngeneeBa. CrpoeHue aTomMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKK KiIacCU(PUKAIMKM XUMHYECKUX 3jieMeHTOB. l[loHsiTHe o
Ipynmnax CXOJHBIX DJEMEHTOB (IEJIOYHbIE M MICJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MenngeneeBa.  KoporkomepuonHass W UIMHHOIIEPUOIHAS (bopmbl
[Tepuoanueckoit cucreMbl xumuyeckux siueMeHToB 1. Y. MenneneeBa. [lepuonsl
U rpymnbl. OU3NYECKUHA CMBICI TOPSAKOBOTO HOMEpA, HOMEpPOB IIEpHOAA U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTtonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbiX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanyeckont cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIaM U NEPUOAaM.

3nauenue [lepronnueckoro 3akoHa u [lepuoanueckoi cuCTEMbl XUMUYECKHUX
3JIEMEHTOB I pa3BuThs Hayku U npaktuku. . V. MengeneeB — yd€HbIM U
rpaXKJaHVH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEaKIIUU.
[Ipoueccel okuciieHus: U BOCCTaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mescnpeomemmnbnie céasu



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU H3yYEeHUH XUMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYyYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBeHHO--Hay4YHbIE MOHSTHS: HAyYHBIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHaJlIMu3, CHUHTE3, KIacCUPUKalUs, MNePUOAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, arToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKHUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIeCTBA, a3, PU3NYECKUE BEITUYUHBI, €AUHUIIBI
M3MEPEHNS, KOCMOC, IUTAHETHI, 3BE311bI, COonHIIE.

buomnorus: otocunTes, nprxanue, ornocdepa.

['eorpadusi: atmocepa, ruapocdepa, MUHEpabl, TOPHbIE  IOPOBI,
II0JIE3HBIE UCKOIAEMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpeneea. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kallds, KaJblUHUs U HUX
COCAMHEHNH B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B [lepuomnueckoit
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOM CBA3U. THIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUINA KPUCTAIIMYECKONW PEIIETKU U
BUa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3IMYHbBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B pEAKLUMU BELIECTB, MO TEIUIOBOMY 3(ddexTy, Mo
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTHUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckou peakiuu. [loHaTne 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHsTHe 0 TOMOTreHHBIX U TeTEepPOreHHBIX
peakuusx. [lonarue o karammse. [lonstue 0 xumuueckom paBHoBecun. MakTopHl,
BIMAIONIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M ITOJOKEHHE XHUMUYECKOTO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMH,  OJCKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOU peakiu. CocTaBlIeHUE YPAaBHEHUI



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUd C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOI'O OalaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
XUMHUECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble 3JEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHMs peakuuii. CBONCTBa KHCIIOT,
OCHOBaHMN M cCcoOJe B CBET€ TMPEJACTaBICHUA 00  AJIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHble peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYeCKHX
BEILIECTB — METAUIOB U HEMETaIoB (rpagura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON peakuuu
OT BO3JCHCTBUS pa3IUYHbIX (HAKTOPOB, HCCIECJOBAHUE AIIEKTPONPOBOJHOCTU
pacTBOpPOB BEHIECTB, MpoLecca JUCCOLNMALINMM KHCIOT, LIEJI0Yer U COJNeHr
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO  MAaTE€pUaloOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPU3HAKW  MPOTEKAHWS  peakuuid  HOHHOrO  OOMeHa
(oOpa3oBaHue ocajka, BblIEJIEHHE Tra3a, oO0pa3oBaHME BOJAbI), OIIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakiuu pas3iioKeHUsl, COEIUHEHHMsI), PACIO3HABAHUE HEOPTaHMYECKHX
BEUIECTB C TIOMOUIBIO KAYECTBEHHBIX pPEAaKUUHd Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mass xapakTepucTtuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MYEeCKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHoB. XHWMHYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOJEHCTBHE C MeETaUlaMHM, HEMETaJUlaMH, IIeJoYaMH). XJIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMUYECKUE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHuE. JlencTBue
XJIOpa M XJOPOBOAOPOJA HAa OPraHM3M YeJoBeKa. BaxHeilne XJIOpuabl U UX
HAaxO0KJE€HUE B IPUPOJIE.

OO6mast xapaktepuctuka d1aeMeHTOB VIA-rpymmbl. OCOOCEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHne u (Pu3nyecKue CBOWCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAUDUKALIMU KUCIOpOAa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOpPOA, CTpOEHUE, (PU3MUecKue u
XUMUYECKUE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas  kucioTta, (QU3MYECKHUE U XUMUYECKHME CBOMcTBa (0O0IIME  Kak
OpeiCTaBUTENd Kijacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE pEeaKiluH,
JeKalMe B OCHOBE IPOMBILUIEHHOIO CIOCO0A IOJIyYE€HUSI CEPHOW KHUCIOTHI.
[Ipumenenune cepHoil KUCIOTh. COM CEPHOM KUCIIOThI, KAYECTBEHHAs pEaKLUs Ha



cynb(dar-uon. Haxoxmenune ceppl u €€ COCAUHEHUH B MPUPOJE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH cpelbl COSAMHEHUSIMU cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapAaKTEPHBIE CTEIEHU OKHUCIEHUS. A30T, PaclpOCTpPaHEHUE B MPUPOJE,
dusngeckue U XuMUIecKue cBoiicTBa. KpyroBopot a3ora B mpupoe. AMMHAK, €r0
bu3nUecKre 1 XUMUIECKUE CBOMCTBA, TTOJydeHrne U puMeHeHne. Coar aMMOHUS,
X GU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJOTa, €€ MoydeHue, (puanyeckue M XUMHUUYECKHE
CBOMCcTBa (00mMME KakK TPEACTABUTENS Kjacca KHCJIOT W CIenu(pUIECKue).
Hcnonb3oBaHue HUTPATOB U COJEH aMMOHHA B KAayeCTBE MMHEPAIbHBIX
yaoOpeHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIECH cpeibl COeAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO3AyXa, MOouBbl U Boa0EMOB). Docdop,
ajutoTpornHeie Mojudukanuu Gocdopa, PuU3MUECKHE U XHUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XMMUIECKUE CBONCTBA,
noxyuyeHue. McnoaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpPHbIE  CTEMEHM  OKHUCJICHUSA.  YTJIEpOJ,  aIOTPOMHBIC
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TMpUPOJE, GU3NUYECKHME U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriepoaa, ux
dusnueckue MW XHUMHYECKHE CBOMCTBA, JCHCTBHE HA IKUBBIE OPTraHU3MBI,
MOJYyYeHHE W TPUMEHEHHE. DKOJOTHUECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ colM, uX (PU3NIECKUEe U XMMHUYECKHE CBOWCTRA,
noiiyueHne W TnpuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Ucnonb3oBanrne kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUIX
yriiepoaa (MeTaH, 3TaH, 3TUIICH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
NPOJAYKThl WX MepepaOOTKH (OEH3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsTre 0 OMOTOTUYECKU BaXKHBIX BEIIECTBAX: KUpaAxX, O€IKax, yriieBojax — U Ux
poiu B KM3HM 4elloBeKa. MarepuaibHOE €JUHCTBO OPraHUYECKHX U
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJyYEeHUE U
npumeHenue. CoenvHeHuss KpeMHuss B mpupone. OOmue mnpenactaBieHus 00
okcune kpemaust (IV) u kpemuueBor kucinore. CUIMKAThl, UX HUCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxkHelne cTpouTenbHbIe MaTepuaibl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3o0B HEOPTAaHMUYECKUX BELIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaXKAOIUe (PU3NYECKUE U XHUMUYECKUE CBOMCTBa
TAJIOT€HOB M WX COEAMHEHH (BO3MOXXHO HCIOJb30BAHUE BUIEOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUJOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslaMu  cepbl U €€ COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIJIOTBI, M3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEICHNE KaUECTBEHHOW peaKIMu Ha CyJbdar-
HMOH U HaOIOJeHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMM a3oTa, Qochopa M HUX COEAUHEHUH (BO3MOXKHO MCIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUCHHE,
coOWpaHue, pacno3HaBaHME M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uoH U U3yUYEHHE IPU3HAKOB
UX NPOTEKAHHUs, B3aUMOACHCTBUE KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BHJICOMATEPHUAIIOB), U3y4eHHUE Moenen
KpPUCTAJUIMUECKUX PeIIETOK anmasa, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJcOpPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KAaUeCTBEHHBIX peakUuil Ha KapOOHAT U
CHWJIMKAaT-MOHbl W U3YYEHHE TNPU3HAKOB HX NPOTEKAHUsS, O3HAKOMJIEHHE C
MPOJIYKUHUEH CHIMKATHOW MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEePUMEHTAIbHBIX
3aJ1a4 1o tTeMe «BakHelnme HeMeTaJUIbl U UX COEIUHEHUS.

MeTtasibl M MX COCAMHEHUA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3emeHtoB J[. W.
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAUIMYECKAST ~ KPUCTAJUIMUECKas  PEmETKA.  DIEKTPOXMMHUUYECKUU  psij
HaIpspKeHU MeTamuioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaiuioB. OOIiue
crocoObl modydeHus: MerauioB. [loHSTHE O KOpPpPO3MM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTajgb, YyTyH, AIOPaTIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenounble MeTabl: MojoxkeHue B Ilepruoanyeckoi cucTeMe XMMUYECKHUX
aneMeHToB /. 1. MenneneeBa, CTpoeHHUE UX aTOMOB, HAXOXKJIEHUE B IIPUPOJE.
Puznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus u Kanus). OKCuIbl U



TUAPOKCUILI HATpusi W Kaius. [IpuMeHeHHe IENOYHBIX METalIOB M HX
COE€IMHEHUM.

[[lenoyHo3emenbHble METAUIbl MarHuid W KajJdbLlMM: MOJO0XKEHHUE B
Ilepnognueckoit cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOX/JICHHE B Tpupojie. PU3ndyecKre 1 XMMUYECKHE CBOMCTBA MAarHUs
U Kanpuuda. Baxdeilmme coeauHeHUsT Kanblus (OKCHI, THAPOKCUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMuHUN: TTosioxkeHue B [leproauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . Menneneesa, crpoeHue aromMa, HaxoxxaeHue B mnpupone. dusnueckue u
XUMUYECKUE CBOMCTBA amtoMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxoXKaeHWE B mpupone. dusnueckue u
XUMHYECKUe CBOMCTBA xkene3a. OKCUbl, THAPOKCHUABI U comu xene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opas3llaMud METauIoB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMHU, U3YYEHHE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KalbllUd W HATpPUS C BOJOM (BO3MOXKHO UCIIOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHUS JKele3a B KHCIOPOJE
(BOBMOXXHO  WCIIOJIb30BAaHME  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEAKIMA HAa MOHBI: MAarHWs, Kajbllvs, aTlOMUHUS, ITUHKA, XKee3a
(1) u xene3a (II1), meau (II), HaOGMFOIEHUE W OMUCAHUE MPOLIECCOB OKPAIIMBAHMUS
JJaMEHH WOHAaMU HaTpHs, Kalus W KajablUus (BO3MOYKHO HCIOJIb30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHU/IA ATIOMUHHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHHE IKCTIEPUMEHTAIBHBIX 3aj1au 1Mo TeMe «BaxkHeilme
METAJLJIbI U UX COSTUHCHUSI.

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m marepuanbl B MOBCEIHECBHOW JXW3HU 4YelioBeKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakiuii B ObITy. IlepBasi momoinp npu
XUMHUYECKUX 0)KOTaxX U OTPaBJICHUSX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpelbl (mpenesibHas AOMyCTHMast
KOHIleHTpanus BeiecTs, aaiee — [1JIK). Posib xuMun B pelieHun 3K0JI0THYECKUX
mpo0Jem.

Xumuueckuii IKCnepumenm:

H3yueHue oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJUMEPHBIC
MaTrepuabl).

Mescnpeomemmnbnie céasu



Peanuzamus MeXnpeIMeTHBIX CBsi3ed NpU H3ydyeHUH XuUMUU B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 MHCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HOHSATHH, TaK ¥ MOHATHHA, SBJISIOMINUXCS CUCTEMHBIMU JJISi OTICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAayuHble NMOHATHSA: HAy4YHbIM (pakT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KIacCH(PUKalMsi, MEePUOJUYHOCTh, HaOII0CHHE,
HKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBIICHUE, MapPHUKOBBIMI
s dexT, TEXHOIOTHS, MaTEPHAIIHI.

dusuka: MaTepusi, aTOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMBI, PAIHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, MPOBOJHUKH,
MOJyIPOBOJIHUKH,  TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TeJI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, T'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMIECKAsT
peméTka, CruiaBbl, (PU3MYECKHE BETUYMHBI, €AMHHIIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢orocunTes, apixanue, Ouocdepa, 3KocUcTEMa, MUHEPAJIbHbIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MTUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MuUHEpadbl, TOPHbIE IOPOJBI,
MOJIC3HBIE HCKOIMIaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUs XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMHU
COLMOKYJIBTYPHBIMM ¥ JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSMH, NPUHSATHIMUA B
oOlLecTBe MpaBWJIaMH M HOPMAaMHM TOBEACHHS W CIIOCOOCTBYIOT IPOLIECCAM
CaMOMNO3HAHUS, CAMOPA3BUTHUS U COLIMAIIU3ALIMHI O0YUYarOIIHUXCS.

JIM4HOCTHBIE  PE3yJbTAThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTUBHBIX ILI€HHOCTHBIX OpHUEHTAlUHd U
pacIlIMpeHne ONbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAYYHOMY HACJIENIO, NTOHUMAHMUS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIECTBA, CIOCOOHOCTH BIANETh AOCTOBEPHON HMH(OpManuen o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOILECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLHAIBHBIX HOPMAax M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPUYECKOW H  APYrMX  BHJAX
JEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [ESITEIbHOCTH MpPH
BBINIOJIHEHUM Y4YE€OHBIX, TIO3HABATEIbHBIX 3aJay, BBINOJIHEHUH XHMHYECKUX
HKCIIEPUMEHTOB, CO3AaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B IMIpolLlecCE€ 3TOM yuyeOHOW MAESITeTbHOCTH, TOTOBHOCTU
OLIEHMBATh CBOE TIOBEICHHE M TMOCTYNIKM CBOMX TOBAapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKM M COCTaBJIAIOLINE
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOM KapTUHBI MUpA, NPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aMMOCBA3SAX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBIE JIsI OOBSICHEHUS HAOIIOAeMBIX IPOIIECCOB W SIBICHHM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENIbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIBHONU pabOThl C Y4eOHBIMH TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAaMH HWH(OPMAITMOHHBIX
TEXHOJIOTHH;

uHTepec K OOyYeHHI0O W TIO3HAHMIO, JHOOO3HATEIHHOCTb, TOTOBHOCTH H
CIOCOOHOCTh K  €CaMOOOpa30BaHHUIO, IMPOEKTHOM M  HUCCIEI0BATEIbCKOU
JESTEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4YeHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3[0POBBbI 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHA H
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOTr0Jisl, HAPKOTUKOB, KypEHHS]),
HEOOXOJIUMOCTH  COOJIOJICHUS] TIpaBUJl OE€30MAaCHOCTU TMpU  OOpAIEHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY MU3YUYECHHIO MPOPECCUil U Tpyaa pa3iMuHOTO POJa,
YBAXKEHHE K TPYLy W pe3yJbTaraMm TPYJIOBOW JESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBIH BBHIOOD
WHJIUBUAYAJIbHOW TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHUS C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHemHoN MpodhecCuOHATBLHON AESTEIPHOCTH U PAa3BUTUSI HEOOXOUMBIX YMEHHUIA,
TOTOBHOCTH aIalITUPOBATHCS B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JI0rHYecKOro BOCIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHUMAaHUE [IEHHOCTH 3I0POBOIO U
O0e3zonacHOro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOLIEHUWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXMYECKOMY 3[0POBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJEHUS
npaBuiI 0€30MACHOTO MOBEJEHUS MTPH pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIIKNX 30POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHUH XUMHH, IJIs
pelLIeHUs 3a/1a4, CBA3AHHBIX C OKPYXKAIOWIEH IPUPOIHON CPENOU, ISl TTOBBILICHUS
YPOBHSI  DKOJOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS IJIOOAJIBHOrO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeW MX pPEIICHUs MOCPEICTBOM METOJOB XHUMMHH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOM ¥ COMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUS MHUPOBO33pEHMS OOIEHAYy4YHbIE TIOHATHUSA (3aKOH, Teopusl,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToe.), KOTOpPbhIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IO3BOJISIOT Ha
OCHOBE 3HAHUI M3 3TUX MpPEeIMETOB (POPMHUPOBATH MPECTABICHUE O EIOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHbIC,
KOMMYHUKATUBHBIC, DPETYJISTHUBHBIC), KOTOpble obOecrneunBaroT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHITHH (BBIICIATH MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMU TOHSTHSIMH), KCIOJIb30BAThH
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIuH,
yCTaHABIWBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TPUMEHSITh B TMPOIECCE TIO3HAHUS TOHATUS (NIPEIMETHBIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIH, UCTIOIb3YEMbIE B XUMUH,
MpeoOpa30BEIBATH MIUPOKO MPUMEHSIEMBIE B XUMHH MOJICTBHBIC MPEACTABICHUSI —
XUMUYECKUN 3HaK (CHUMBOJ JJIEMEHTa), XUMHUYeckas (opMmyrna U ypaBHEHHE
XUMHUYECKON peaKkIuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 33J1a4, C YUYETOM
ATUX MOJENIBHBIX TPEICTABJICHUN BBISBISTh M XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB M XUMUUYECKHUX PEaAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTHUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMCHTA
MMO3HAHUS, a TAaKXKE B KA4eCTBE OCHOBBI i1 (OPMHPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M UHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHHS, CIPABOYHBIC
nocobus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh NPOTUBOPECUMBYIO 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 3aJ]a4 ONpPEIeIEHHOTO THIA, TPUOOPETEHUE OMbITA B
0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMY TIpeCTaBiICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YMEHUE UCIIOJIb30BaTh W  aHaJU3UpOBaTh B Ipolecce Yy4dyeOHOU W
UCCJIeI0BATEIHCKON JEATEIbHOCTH UHMOPMALIUIO O BIMSHUMU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPYXKAIOIIEH MPHUPOTHON
Cpelbl.

KoMMyHuKaTHBHBIC YHHBePCAJIbHbIE YUeOHbIe elCTBUS:

YMEHHs 3aJaBaTh BONpPOCHl (B XOJe Auaiora W (WiIM) OUCKYCCUHU) MO
CcyumiecTBy  oOcyxJaemMoll  TeMbl, (OpMYyJIHpOBaTb CBOM  IPEIAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHsSI ~ TPEJICTaBISITh  IOJYyYEHHBIE  pPe3ylbTaThl  IMO3HABATEIHHON
JACSTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJjaThb MPE3CHTAILNIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OMbITa,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIPHON W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX MPoOJIEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTIACOBAHUS
no3unuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCUCTBHUH, OIpeneseHue KpPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIBHO OMPENENSITh LETH ACITeIbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeILHOCTD, BRIOUPATh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENIbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WJIH KOPPEKTHPOBAThH
IPEIJIOKEHHBIM  AJITOPUTM JEWCTBUM IIPYM BBINOJHEHUM 3aJaHUW C  y4ETOM
MOJIy4YEHHUSI HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMsX,
OLICHHWBAaTh COOTBETCTBHUE IOJIYYEHHOTO pe3ysibTaTa 3asBICHHON IEeNH, yMEHHE
MCTIONB30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBHUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEIHLHOTO
COJIep)KaHusl, YCTAHOBJIGHHOTO JlaHHOW (enepanpHO paboueil MporpaMMoil,
BBIJICIISIIOT: OCBOCHHBIE O0YUYaIOIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NeUCTBUN, crnenupuuecKkue I TMpeAMETHOW o0nacTh  «XUMHUS», BUIBI
NEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
Ipeo0pa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOydenus B 8 Kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakius, KiIacCupUKaIUsi PEeaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUWU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, BJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCIIEHWS  DJIEMEHTOB B  OWHApHBIX  COCJIMHEHHUSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIMHEHHI IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBAJICHTHass W HWOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbici I[lepuomanueckoro 3akona JI. M. Mennaeneena:
JIEMOHCTPUPOBATh TOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pa3iuyaTh T[OHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobdounas noarpynmna (b-rpymnma)», mansie u
OOJNBIIME TIEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrteMa XumMudeckux osnemeHtoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, O00Iee YUCIO MIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTAaBy YYacTBYIOUIUX B peaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

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

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XWMHUYECKHX TMpEBpalieHuil B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO  MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »JJieMeHTa 1o (dopmye
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PacCTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSITh OCHOBHBIE OIEPALIMN MBICIUTEIIBHON JIEITENBHOCTH — AHAIIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — i M3Y4YEHUS CBOWMCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUS ~ XUMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TIONYYEHUI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTaIenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbhIBAaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUNA: XUMHYECKHUHN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTWOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJIECHTHOCTb, JJICKTPOOTPULIATEIIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl peaklns, XUMUYecKasi CBs3b, TEIUIOBON 3 (deKT
peakuuu, MOJIb, MOJSIpHBIA  O0BEM,  pacTBOpP,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJICKTPOIUTHYECKAS IHUCCOLMANUs, PEaKLUUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE pPEaKuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb, OKHCJIEHHE UM  BOCCTAHOBJICHHE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKUHUH, MPEAEIbHO JOMyCTUMAas
koHuenTpauus [1/IK Bemecrna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TNOHATHH U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJICHTHas, WOHHAs, METAJUIMYECKas)) B HEOPraHWYECKUX
COEMHEHMSIX, 3apsA]l MOHA [0 XUMHUYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COENUHEHHM, TUIl KPUCTALIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMmbich Ilepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATh €ro IIOHMMAaHHE: OIHKCHIBaTh W XapaKTEepU30BaTh
Tabnuunyo (opmy Ileproanueckoil cuCTeMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHS «TJIaBHas mnoArpynna (A-rpymnma)» U «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOPhIE MMEIOTCA B MEPHOAUYECKOW Tabimie, ¢
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COoCTaB U 3apsAl sjApa, oOIee YHCIO SJEKTPOHOB U
pacrpenieieHde MX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCAMHEHUU B
npezenax MajiblX IEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIAaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHTbI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YMCIy M COCTaBYy Y4YaCTBYIOIIUX B PEAKIHUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME M CleUU(PUIECKUe XUMUYECKUE
CBOMCTBAa NPOCTBIX W CJIOXKHBIX BEIIECTB, IOATBEPKIAs ONUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTABJISITH YPaBHEHHUS BJEKTPOJUTUYECKOM JAUCCOLMALMHM  KHUCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAONINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBPAIICHUH B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO W MOJSIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  IpaBWiIa  MOJB30BaHUS  XUMHUYECKOM  TOCyIoM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke TMpaBWia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBIITOJTHCHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJIYYEHHUI0 W COOHPaHHUIO
ra3z000pa3HbIX BEMIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMNE  KAYEeCTBEHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAINH MBICIIUTEIILHON NESITEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CHUCTEeMAaTU3alMI0, BbHISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 8 1 bubnuoreka [JOK

' M COJIAX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COCANHEHU N https://m.eds00.ru/7f41837c

Hroro o pasneny 30

Paznen 3. Ilepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumnueckux 3jaeMeHToB JI. U. MenneneeBa. CTpoeHne aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHue u yrioyOnenue 3HaHUM 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3/IEeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro 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-rpymmel. Cepa n e€ 6 bubmmorexa [JOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa HOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 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 MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKaA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYyeHHusl = oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Ponpe XumMuu B )XxU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTO/IaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
8 https://m.edsoo.ru/ffod227e
[IpaxTuueckast padora Ne 1 «IIpaBuia
3 paboThI B 1abOpaTOpUH U IPUEMBI 1 bubnmoreka [JOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa U cMecu. CIocoObl 1 bubmmorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha npumepe 1 bubmorexa [JOK
Aet . PUMED https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
but6mmorekxa [IOK
6 A 1
TOMBL I MOTICHYIIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHUX dJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIC BEIIECTBA 1 Bubmmorexa [IOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH NOCTOSHCTBA COCTaBa BEIIESCTB.

bub6nmoreka [IOK

0 X .B
! MMIeCKas opmysa. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTtHOcCuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COECIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yclIOBUS MPOTEKaAHUS bubnmoreka [JOK
15 .
XUMUYECKHUX PEaKLIAN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MacChl BEIIIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSM XUMUUYECKHUX bubmorexa LHOK
t N P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUYeCKUX peaKiinit
18 (coenMHEHUs, PA3NOKECHUS bubmorexa [JOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yII eHHe U buomiorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlus 3HAHUHA
20 KonTponbnas padota Nel o reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
21 Bo3snyx — cmech raszos. Cocras bubmmoreka IIOK

BO3Ayxa. Kucnopong — 3nemMeHT u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BEUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

bu6nmoreka [IOK

22
KHCIIOPOAA (PCAKIIHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcugax
CrocoObI MONTYYCHHUST KHCIOpoa B
23 JabopaTopum 13:1 I OMI)IH_U'ICHII-)IOCTI/I bubmorexa LOK
PATOPHIL T TIP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 peaKIiu, OHITHE O bubmnorexa [JOK
TEPMOXUMHYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYCCKHUX PEAKIIHSIX
TorumBo (HedTh, yroyib 1 METaH).
25 3ar }ISHeI-EI/ICq];O3 yra CIIOCOOBI c)aro bubmmorexa [JOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTrueckas padora Ne 3 o Teme
26 «ﬁon eHue 1/12061/1 aHME KHCIIOpoJia brbmmorexa [JOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonxopon — anemeHT u mpocToe bubnmnoreka [JOK
BelecTo. Haxoxaenue B npupone https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckne 1 XUMHUICCKHE CBOMCTBA bubmuorexa [JOK
BoJopoa. [lpumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [JOK
29 IT
OIUITHE O RHCHOTAX 1 CONAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipaktrdaeckas pabota Ne 4 o Teme
P P bubmuorexa [JOK
31 «[Tonmydenne u cobupanue BOA0POIa,

W3yYEHUE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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MousipHblii 00BEM ra3zoB. 3aKOH

bub6nmoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Boranciennss o0b€Ma, KOJIUYSCTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
BorunciaeHus 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHHH T'a30B
35 ®du3nvecKue 1 XHMUYECKHUE CBONCTRA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonstue 06 bubnuorexa [JOK
WHJIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hacwienabie
37 u HeHacmpeHng acTBOpBl. MaccoBast bubmorexa HOK
H P Pbl. https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTryeckas padora Ne 5 mo Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpencNEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTtponbHast padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: COCTaB, KiIacCuUKaIs, bu6nuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune n XMMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6nunoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tomydyenue 1 XMuMHYECKHE CBOMCTBA

bub6nmoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHnue U XUMHYECKHUE CBOWCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 cnocoé(ibllj oIt )eHI/ISI XI/IMI/I‘IZEKI/IG bubmmorexa [JOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCIIEPUMEHTANIBHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTnyeckas CBsA3b MEXKIY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKHUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nuorexa [IOK
49 O06001IeHNe ¥ CUCTEMATH3AIUS 3HAHHHA
- . https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX brbmorexa [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKU KIIACCHPUKAITUU
P fuxau bubmuorexa [JOK
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIAxX CXOJHBIX 3JIEMEHTOB
[lepronuueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. Y. Menneneena
bu6muoreka [IOK
53 [Tepuonpl, rpymImbl, TOATPYIIITHI 1

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

bub6nmoreka [IOK

>4 snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI04eK
55 aToOMOB 3JieMeHTOB [lepuonnueckoi bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA M0 €TI0 MOJIOKEHHUIO B bubnuorexa [JOK
ITepuonunueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. 1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, MIEIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 Horthas ximrieckast cose https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nonsipHas XUMHAYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HeMOIsIpHAST XUMUYECKas bubnmnoreka [JOK
CBSA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
63 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC bubnmoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENHU bubmorexa LOK
https://m.edso0.ru/00adb076
65 KonTpomnpHas padora Ne4 o reme bubnmoreka [JOK
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((CTpOCHI/Ie aroMa. XMMHYECKas CBA3b»

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

66 PesepBHsblit ypok. O6001meHe u 1 bu6mmoreka [IOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6001menune u 1 bubnuoreka [IOK
CHCTEeMAaTH3alMsl 3HaHUI https://m.edsoo0.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CHCTEMAaTH3aI1s 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3yyeHHusi = o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
[leproanyueckuii 3aK0H.

1 [Tepuonuueckas cuctema 1 bu6mmoreka [IOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bub6nuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3JIesioB Kypca 8 Kimaccay

5 Krnaccudukanus XuMuueckux 1 bubnuorexa [IOK
peakLuil 110 pa3IM4HbIM IIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOU

7 eakuu. IToHITHE O TOMOT€HHEIX U 1 bubmnorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsiTHE O XUMUYECKOM PABHOBECHUH.

bu6mmoreka [IOK
8 DakTOophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU U MOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOT'O paBHOBECH A

OKHCIINTEILHO-BOCCTAHOBUTCILHEIC

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus PIEKTPOIUTUUECKON
10 I/ICSO na I/II/IpCI/IJIbHBIe U ci1a0bIe bubmorexa LIOK
a THATTHH. https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PeaKIIUi Bubmorexa OK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE MPEACTABICHUN bubmaorexa [JOK
pv https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHISCKOHN TUCCOIMAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 IPENCTaBICHUN 00 bubmmorexa LHOK
bed " https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOLUALINN
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E COTICH https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmorexa TOK
P https://m.edsoo.ru/00addbfa
3a7au»
KonTponbnas padorta Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUAIIUA bubmorexa HOK
p A HHALHA. https://m.edsoo.ru/00addecQ
XUMHUYECKHE PEAKIIUU B PACTBOPAX»
OO6m1ast xapaKTepUCTHKA TAIOTCHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa TOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ComnsiHast KMUCIIOTa, bubnmoreka [JOK
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XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE,
MIPUMEHCHHE

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

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITonyuyeHnne COITHON KUCIOTHI,
yi . . https://m.edsoo.ru/00ade348
H3y4yeHue e¢ CBOMCTB»
Boeruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIINH, €CIIN OIUH U3 buGnnorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas XxapakTeprUCTHUKA JIEMEHTOB bubnunoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOIU(PUKAIIUN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHUN bu6mmoreka [JOK
B Npupojie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpoeHuUE, bubnmnoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuapl cepbl. CepHasi KUCIIOTA,
25 ¢bu3nyecKkrue U XMMHUYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PeaKluu, JeKaIlIue B
OCHOBE TMPOMBIIIIEHHOTO crocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpelibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil J0JIM BBIXO/1a bu6mmoteka [IOK
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a
28 OO01mmas xapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK
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VA-rpynnel. A30T, pacipocTpaHeHue
B IIpupoe, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [JOK

29 XHMHYECKHE CBOMCTBA, ITOJIyUYEHHUE U
i https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padbora Ne 3 o reme
30 «[TomyueHre amMmmuaka, U3yueHHe ero bubmoreia HOK
e > YA https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue U bubnunoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJICH
aMMOHMSI B Ka4€CTBE MUHEPATIbHBIX

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

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, ONy4YeHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX Y00pEHUI. bubnuoreka [IOK
3arpsi3sHEeHUE IPUPOIHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I())ﬂe E)HSHIZIeCKI:/Ie U XUMHUYECKHE bubmorera I[JOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcupsl yriaepona, ux pusndeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndeckue mpoodIeMsl,
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)

37 VYronpHasg KUCIIOTa U €€ COTH bubmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHas peakiys Ha kKapOoOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavyabHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edso0.ru/00ae054e
COEMHEHUSX YTaepoaa
40 KpemHunii u ero coequHeHUs Bubmorexa OK
https://m.edsoo.ru/00ae080a
[Tpaktrueckas padota Ne 5. Permenue

41 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«BaxHele HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHH S
Kontponbnas pabota Ne3 mo teme

42 «BaxkHewme HeMeTaJlIbl U BX bubmorera [JOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHMS
OO1mast XxapakTepUCTUKA XUMHUECKUX
AJIEMEHTOB — METAJLIOB.

43 MeTtanauueckas CBSI3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTHYECKAS https://m.edso00.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METaJIIOB
XUMUYECKHE CBONCTBA METAJJIOB.

. bu6mmoreka [IOK

44 DNEeKTPOXUMHUICCKUN P

HanpsH>KEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. Berauciienus mo

bu6mmoreka [JOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJICPIKUT
puMecH
46 Ilonsatue 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [{OK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJTus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeENbHBIE METAILTIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 Baxkuelimnme coequHeHU KaabIIUA bubmorexa [JOK
a H https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAaHUHU
59 JKEcTKOCTh BOJBI M CITOCOOEI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
ITpakTuyeckas padora Ne 6 mo Teme
53 "KEcTKOCTL BOMBI U METOMEI €€ bubmorexa LIOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoteka [IOK
54 A I
TEOMHIHH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOIICTBa OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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OKCI/I,I[BI, THAPOKCUIBI U COJIM KEJIE3a

bu6mmoreka [IOK

57
(1) u xeme3za (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCcTeEMaTU3 AU
3HaHUHN
[TpakTuyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME bubnuorexa LIOK
59 .
«BaxHeinme MeTajlibl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIU, €CIIU OAUH U3
60 peareHToB J1aH B U30BITKE UITU bubnunoreka [JOK
COJICPKUT MpuMecu. Beruncienus https://m.edso00.ru/00ae1750
MacCcOBOM JOJIH BBIX0JIa MMPOIYKTA
peakuuu
61 O06001eHne U cucTeMaTU3alus
3HAHUU
KonrtponsHas pabota Ne4 o teme
62 «BaxHeinnme MeTauibl 1 UX
COEIMHEHUS»
63 Bemectsa u maTepuaisl B bu6mmoteka [IOK
TOBCEIHEBHOM KN3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XuMUYecKoe 3arpsi3HeHNe bubnuorexa [IOK
OKpPY KaroLLEen Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumum B perennu bubnuorexa [IOK
HKOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
66 PezepHblil ypok. O6001IeHE U bubmoreka [IOK
cUCcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6001IeHNE T bubnmoreka [JOK
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cucremMarusanua 3HAHWI

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

68 PezepHblii ypok. O6001meHE U

cucCTeEMaTH3alusg 3HaAaHUU

Bbub6mmorexa [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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