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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWl K pe3ylibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPECTAaBICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBE (QenepanbHON paboyeil mporpaMMel
BOCITUTAHUS U C YU4ETOM KOHIEIIINU MPENoAaBaHusl y4eOHOro npeamMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma mo xuMuuM AA€T MPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH YYEOHOIO
npeaMera, YCTaHABJINBAECT o0s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeaycMaTPUBAET paclpe/ieieHue ero Mo KjiaccaM W CTPYKTypUpOBaHUE IIO
pazienaM M TeMaM NOporpaMMbl O XUMHH, OINPEAEISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh  M3YUYECHHS XUMHUU C Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTrO  TIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yibTataMm 00yYeHHs] XUMHUM Ha YPOBHE II€JIeH M3yUueHHUs MPeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OO0YYarolierocss IO OCBOCHUIO
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.

N3ydyenue xummuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTUSA W
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIPHOM  Y4EOHOW  JIESITEIBHOCTH,
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 POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUYaOIIUXCS;



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

Jlanuble HampaBiieHUs B OOyYEHHMM XMMHHU OOECIEUUBAIOTCS CHEU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEaroruyecKu
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH XMMHUH Ha ONpEACTEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUU M HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX [OHATHIM
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHCTEMBbI
HNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMHYECKON
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPHUHILHUILY
MOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

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

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

— YUYEHHUA O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpEeACTaBIEHUN 00 BJIEKTPOIMTUYECKOM TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernyeckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOTO
YPOBHS K JAPYromy, BBINOJHSAS (QYHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEW NPAKTHYECKOTO NPUMEHEHHUS U IMOIYYEHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHue mnporpaMMbl 1O XHMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHON NpPHUPOJbI, LEHHOCTHOIO OTHOLICHHS K HAy4yHOMY 3HAHUIO MU
METOJaM MO3HaHWA B Hayke. M3ydueHue XUMUM NPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee M3yYEHHBIX y4eOHBIX TpeaMeToB: «OKpyKaromuil MHpY,
«buonorus. 5-7 knacce» U «Pu3nKa. / KIacc.

[Ipy wu3yuyeHUH XUMHUU TPOUCXOAUT (QopMUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEeSATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHHWU CHUCTEMbI XUMHUYECKHX
3HAaHUN — Ba)KHEUIIHUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKHUX IOJIOKESHHM,
JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO 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
JeSTeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BeElIecTBaMHU B
MMOBCEIHEBHOM KU3HU.

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

— (opmupoBaHME WHTEIUIEKTYaJbHO PA3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTb OOy4YEHUsS Ha  CHUCTEMAaTUYECKOE MPHOOLICHHUE
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
rPpaMOTHOCTH, B TOM YHCJI€ YMEHHH 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;

— (opmupoBanue y oOydYaromMxcsi TYMaHUCTHYECKUX OTHOIICHUM,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJOTUYECKU
IEeJ1€CO00pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUI0 HAa OCHOBE YCBOEHHUS OOIIEUETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(dUIIs U HAMpPaBICHHOCTH NAJTbHEUIIETO
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 XMMuM B )KM3HU YEIIOBEKA. XUMUSA B CUCTEME HAYK.
Tena wm BemectBa. du3nyecKkue CBOWCTBA BEHIECTB. ATrpEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MO3HAHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoObl pa3fienieHust CMeceil.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CHUMBOJBI XHUMHYECKHUX
a1eMeHTOB. [IpocThie U ClI0kKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnyeckass (opmyrna. BaaeHTHOCTP aTOMOB XUMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BewecTB. (OTHOCUTENbHAsT AaTOMHas —Macca.
OTtHOocHTeNbHAsT MOJIEKYJsIpHas Macca. MaccoBasi 101 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHHUH.

KonnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHHUIl BelecTBa. Pacyérsl mo Qopmyiiam
XUMUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XMMHUUYECKUE SBJICHUS. XUMHUUYECKash peakuus U €€ MpU3HaAKU.
3aKOH COXpaHEHHsS MacChl BeIlIeCTB. XUMHUeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peaKInil (COeqMHEHUS, Pa3JI0KEHUS, 3aMEILIEHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBuiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus: ¢ JJabopaTopHBIM 00OPYAOBAHUEM, U3YUYEHUE U ONHUCAHUE
¢u3nuecKkux CBOWCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEYM, MPOKAJTUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOIIOACHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX pEaKUui (pas3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THUAPOKCHUIIA
Menu (II) mpu HarpeBaHuu, B3auMOJIEUCTBUE Keyie3a ¢ pacTBopoM cosid Meau (11),
U3Y4YEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIApUBAHUE, NUCTHLISAIMSA, XpoMaTtorpadusi, MpoOBEIeHNE OYUCTKH TTOBAPEHHON
coiv, HaOMIOJEHWEe W  ONHWCAHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MAacChl, CO3JaHUE MOJENIed MOJEKYI
(1IapoCTep>KHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kuciaopon — aneMeHT U MpocToe
BemecTBO. Haxoknmenue kucimopoma B TpUpoje, (pu3mdeckne M XUMUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



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

TernnoBoit 3((deKT XUMHUUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — sneMeHT M mpocroe BemecTBO. Haxoxknenwe Bomopona B
npupoae, (GU3MYECKHEe ¢ XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHus. Kncmorel u comnm.

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

®dusnyeckue cBoWcTBa BOoAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllieHHBIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOMCTBA BOAbI. OCHOBaHUS.
Ponb pacTBOpoB B Mpupojie U B KU3HU YesioBeKka. KpyroBopoT BOJbI B MPUPOJIE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coeauHeHuit. Oxkcunabl. Kiaccudukanus
OKCHJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIE, aM(dOTepHbIE) W
HecoseoOpasyromue. Homenknatypa oxcugoB. DuU3WYECKHUE M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukanuss ocHOBaHUM: IMIENOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHUYECKHEe cBoMcTBa KHCIOT. Psgan aktuBHOcTH MetayuioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

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

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNpPEJEICHUE COACpKaHUs KUCIOPOJa B BO3yXe, MOJyUYEeHHE,
coOupaHue, pacno3HaBaHME U HW3YYEHUE CBOMCTB KHCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUSI BO3HUKHOBEHHUS 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 HCIIOJIb30BAaHUE BHUACOMATEPHUAIOB), HaOMOAeHUE O00pa3IloB BEIECTB
KOJIM4ecTBOM 1 Mousb, HCClIeJOBaHUE OCOOEHHOCTEH pPAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTHIO, MPHUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOM J10Jield paCTBOPEHHOTO BEIIECTBA, B3AMMOJEICTBUE BOJbI C METaJLIaMU
(HaTpueM u KajblreM) (BO3MOXKHO MCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



WCCIeIOBaHNEe OOpa3lloB HEOPTaHMYECKUX BEIMIECTB PA3IMYHBIX  KJIIACCOB,
HaOJII0/ICHUEe U3MEHEHHUs OKPACKHW MHJIMKATOPOB B PACTBOpAx KHUCIIOT W IIEJIOYECH,
u3yueHne B3aumonerictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKIui HEUTpaau3aluu, MOJTYyYCHHUE HEPACTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 Teme «BaxHenmue KIacchl HEOPraHWYECKUX
COEIMHEHUI.

IHepuoauueckud 3axkoH u Ilepuoamyeckass cucreMa XMMHYECKHX
iemenToB JI. WU. MenageneeBa. CrpoeHune aTromMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KiIacCU(PHUKAIMA XUMHUYECKUX 3JIeMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX DJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEJIbHBIE METaJLIbI,
rajoreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEPHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa.  KoporkomepuonHas W JJIMHHOIIEPUOAHAS (bopmbl
[Tepnoanueckon cucrembl xumMudeckux 3yeMeHToB . 1. Menneneesa. [lepuoast
u Tpynibl. PU3AYECKUNA CMBICT MOPSJIKOBOTO HOMEpPa, HOMEPOB INEpHUOIA U
TPYMIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX  000J0YeKk aToMoB TIepBbIX 20 XMMHYECKHX  DJEMCHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxenuro B [lepuoanueckon cucreme /. . Menaeneena.

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

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
3JIEMEHTOB I pa3BuThs Hayku U npaktuku. . V. MengeneeB — yd€HbIM U
rpaXKJaHVH.

Xumudeckas cBi3b. KoBaneHTHass (TOJIpHAsT ©W  HEMOJSpHAs) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

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

Xumuueckuii IKCnRepuMeHm:

U3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT M IWIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMI
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS ).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXnpeIMeTHBIX CBsi3ed NpU H3yYEeHUH XUMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4YEpEe3 HCIOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO--HAYYHbBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO11ue ecTecTBEHHO--HAayUHbIE MMOHATHUS: Hay4YHbIN (aKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHHTE3, KiacCUpUKalus, MNEPUOAUYHOCTh, HAOJIOJEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@®usuka: Marepus, arToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
U30TOIBI, PAAHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NYECKUE BEIUUYUHBI, CIUHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunTes, npixanue, oruocdepa.

['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. Mengneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHECHHHM CBOWCTB
XUMHAYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KalMs, KadblUUs H HUX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM JjeMeHTOB B [lepuoanueckoi
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHune BemiecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKH U
BUa XUMHUYECKOU CBSI3H.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3IMYHbBIM KJIacCaM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanms XuMUYeCcKUX peakuuid Mo pa3IuyHbIM NprU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, MO TEIIoBoMy 3¢deKTy, 1o
M3MEHEHUIO CTETEeHEN OKHUCIEHHUS] XMMHYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTu XuUMUYecKoW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOoOpaTUMbIX XMMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. llonarue o karanmse. [loHsTne 0 xumuueckom paBHoBecun. MakTopel,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEAaKUUMU M TOJIOKEHUE XHUMHYECKOTO
PaBHOBECHSI.

OKHUCANTENPHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  OJEKTPOHHBIA  OajaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIeHUE YPAaBHEHH



OKHUCJIUTEIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIHM C  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MexaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMHU
XxuMudeckoi cBsizu. Crenens aucconuanuu. CUIIbHBIE U CNTa0ble 3JIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
NOJIHBIE M COKpAIl€HHbIE HMOHHBIE YpaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBaHMN M cCcoOJe B CBET€ TMPEJACTaBICHUA 00  AJIEKTPOIUTUUECKON
nucconuanyu. KauectBeHHble peakin Ha MOHBL. [ToHsATHE O THApOIH3E COTen.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKHUX
BEILIECTB — METAUIOB U HEMETaIoB (rpadura M ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEAOBaHUE 3aBUCUMOCTU CKOPOCTU XUMHYECKON peaKIuu
OT BO3JCHCTBUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOPOB BEHIECTB, Mpolecca OUCCOLUMALMM KHUCIOT, IIEJIOYed U  COJer
(BO3MOKHO ~ MCHOJIb30BAaHUE  BHJIEO  MATEpUAJIOB), TPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MpPU3HAKW  TPOTEKAHMsS  peakUuid  HMOHHOTO  OOMeHa
(oOpa3oBaHue ocajaka, BbIIEJIEHHE ra3a, o00pa3oBaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUMA
(ropeHue, peakiuu pas3iokKEHUsl, COEIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHX
BELIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEaKUMid HAa  HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 UX coelMHEHUSI

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — Tallor€HOB. XHWMHWYECKHME CBOMCTBA HAa IpUMEpPE  XJopa
(B3aMMOJEHCTBUE € MeETalllaMH, HEMeTajllaMH, UIeno4YamMu). XJIOpOBOAOPO/I.
ConsHass KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJIy4eHUE, NMpUMEHEeHue. JlencTBue
XJIOpa M XJOpPOBOJOPOJA HA OpPraHW3M 4YeJOBeKa. BakHeWlme XJIOpUABI U HUX
HAXO0XKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNneHH OKucieHus. CTpoeHue u (Pu3nyecKue CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBoJopol, CTpoeHue, pu3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (QuU3MYECKUE U XUMHUYECKHME CBOMCTBa (0OIIME  Kak
OpeiCcTaBUTeNd Kjlacca KHUCIOT M crnenuduyeckue). XUMUYECKUE peakilui,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOMyYeHUs] CEPHOU KHUCIOTBHI.
[Tpumenenue cepHoi KucaoThl. CoM CEPHOM KHUCIIOTHI, KAUECTBEHHAs peaKIys Ha



cynabdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B HpUpOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIoIIEH cpelbl COSAMHEHUSIMU Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakrepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHHsS. A30T, paclpocTpaHEHUE B MPUPOJE,
¢usnyeckue u XuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHAK, €ro
¢usnyecKkue U XMMHYECKUE CBOMCTBA, oNyuyeHue u npuMenenue. Cojau aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJOTa, €€ MoJiydeHHue, (PU3NYECKUe U XUMUYECKUE
cBOMCTBa (00mME Kak TPEICTABUTENS Kilacca KHCIOT W crhenuduaeckue).
Hcnonb3oBaHWEe HUTPATOB M COJEM aMMOHHSA B KayeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3yxa, MOYBbI M BOAOEMOB). Docdop,
ajyoTponHble Moaudukanmuu Gocdopa, PU3NUECKHME U XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnota, Gpu3nIecKre 1 XUMUIECKUE CBONCTBA,
noxyuyeHue. McnonszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OO6mas xapakrtepuctuka 31aemMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHHUA.  YTIIEpOH,  aJUIOTPOIHBIE
MOIU(DUKALUK, PACIPOCTPAHEHHE B IMpHUpoAe, (U3NYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npupojae. Okcuibl yriepoja, ux
¢usznyeckue M XUMHUYECKHE CBOWCTBA, JEHUCTBUE HAa JKUBBIE OPraHU3MBI,
MOJIyYeHUE M MPUMEHEHHE. DKOJIOTMYECKUE MNpOOJIeMbl, CBA3AaHHBIE C OKCHUIOM
yraepoaa (IV), runore3a ri00albHOrO TOTCILICHHWS KJIMMaTa, MapHUKOBBIN
addekT. YroapHas KUcIoTa U €€ coiu, uX (GU3NISCKHE U XMMHUYECKHE CBOWCTRA,
nojyyeHue u npuMmeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO351CTBE.

[lepBoHavaIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, IIMLIEPUH, YKCYCHasl KUCIIO0Ta).
[IpuponHble HMCTOYHHMKH YTJIEBOAOPOJOB (yroib, MPUPOAHBIA Ta3, HedTh),
OPOAYKTHl UX mepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIILIEHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, OCNKaX, YIIIeBOAaX — U UX
poiii B KM3HM 4eJIOBeKa. MarepuaibHOE€ €AUHCTBO OPraHMYECKUX U
HEOPTAaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usndeckue W XUMUYECKHE CBOWMCTBA, TOJYyUYCHHUE W
npuMmenenue. CoequHeHHs KpeMHHUs B mnpupoge. OOmme mpencraBieHus 00
okcune kpemuusi (IV) u kpemuueBoit kucnore. CUIMKAThl, UX HCIOJb30BAaHUE B
OBITY, B MPOMBIIUICEHHOCTH. Ba)kHellne cTpouTenbHbIE MaTepuaibl: KEPAMHKA,



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

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa30B HEOPTAaHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHUCIIOTHI,
IIPOBEJICHUE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TJIOT€HOB M HX COEAMHEHW (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3laMu XJOpUJOB (TAJIOTCHUIOB), O3HAKOMIJICHHE C
oOpaslamMu  cepbl U €€ COCAMHEHUSIMU  (BO3MOXHO  MCIOJIb30BaHHE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ AeHCTBHEM
KOHICHTPHUPOBAHHOW CEPHOM  KHUCIIOTBI, M3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, IPOBEJIEHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
WOH W HAOIOJIeHWE TpU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMM a3oTa, Qochopa M HUX COEAUHEHUH (BO3MOXKHO MCIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00Opa3laMu a30THBIX U (POCPOPHBIX yIAOOPEHHI, MOITyUYEHHE,
coOWpaHue, pacrno3HaBaHWE W H3yYEHUE CBOWCTB aMMHAaKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U QocdaT-HOH U U3y4YEeHHE MPU3HAKOB
UX TIPOTEKAHUSI, B3AUMOICICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXKHO UCII0JIb30BaHUE BHJICOMATEPHUAIIOB), U3y4eHHUE Moenen
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJcOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U U3y4YEHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEaKIMil Ha KapOoHAT U
CHWJIMKAaT-UOHbl W U3YYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMJIEHHE C
MPOJYKUHUEH CHIMKATHOW MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEePUMEHTAIbHBIX
3aJa4 o TeMe «BakHelnme HeMeTaJUIbl 1 UX COEIUHECHU.

MeTaJibl 1 MX COCTUHEHUSA

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckor cucreme xumuueckux a3iemeHtoB J[. U.
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauioB. MeTtamimdeckasl CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU  psl
HarnpspbKeHn MetauioB. duznueckne U XUMUUECKHE CBOMCTBAa MeTaiioB. OO01mue
crocoObl monydeHuss MertaioB. [loHSTHE O KOpPpO3UHM METAIOB, OCHOBHBIC
CIoCcOOBI 3alUThl MX OT Koppo3uu. CmaBbl (CTajab, YYTyH, IIOPATIOMHUHHM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIUICHHOCTH.

[lenounble MeTaIbl: MojoxkeHue B [lepruoanyeckol cucteMe XMMHUYECKHX
aneMmeHToB . M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
du3znuecKkrue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIIBI U



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

[[lenoyHno3emenbHble METAUIbI MarHuid W KaJdbLlMM: MOJO0XKEHHUE B
Ilepnoguueckon cucreme xuMmuueckux smeMmeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJICHHE B Tpupojic. PU3nYecKre 1 XUMUYECKHE CBOMCTBA MAarHus
U Kanpuuda. Baxkdeimme coeauHeHUst Kanblus (OKCHI, THAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CITOCOOBI €€ YCTpaHEHHUS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
JI. 1. Menneneesa, cTpoeHHE aToMa, HaxOXKICHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxoXKaeHWE B mpupone. dusnueckue u
XUMHYECKUe CBOMCTBA xkene3a. OKCUbI, TuIpoKcuabl U comu xenes3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U OJYUICHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpaslamMud METalIOB U CIUIAaBOB, UX (HU3UYECKUMU
CBOMCTBAMHU, U3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUSL OKCHJIA
KalbllUd W HATpUs C BOJON (BO3MOXKHO UCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIIECCAa TOPEHUS Keie3a B KHUCIOPOJIE
(BOBMOKHO  WCIOJIb30BAaHHE  BHJACOMATEPHUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIUM HA MOHBI: MarHus, KajabllUs, allOMUHUS, [IMHKA, JKeJie3a
(1) u xene3a (II1), meau (II), HaOMOICHKE U OTIMCAHUE MTPOIECCOB OKPAIIUBAHHS
IUTAMEHU WOHAMHM HaTpHsl, Kajdus W Kaublus (BO3MOXXHO HCIIOJIb30BAHUE
BUIEOMATEPUAIIOB), HCCIIeJOBaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHUIA ATFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «Baxuelmume
METAJLJIbI U UX COSTUHCHUSI.

XHMMUA M OKpPY:KaloLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXW3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakiuii B ObITy. IlepBasi momoinp npu
XUMHUYECKUX 0)KOTraxX U OTPaBJICHUSIX.

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
MaTepuabl).

Mexcnpeomemmnoie ceéa3u



Peanuzammsi MEeXNpeaMETHBIX CBA3€H MpU W3YYeHUHM XuMHUH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHME KakK OOIMX eCTECTBCHHO-HAYIHBIX
MOHATUMN, TaK U TIOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JIJISI OTJIEIBHBIX MPEIMETOB
€CTECTBCHHO--HAYIHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCu(UKaKsi, TEPUOANYHOCTh, HAOIOICHUE,
OKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHUE, MOJCNb, SIBICHUE, MAPHUKOBBIA
s dexT, TEXHOIOTHS, MaTEPHAIIHI.

®dwusuka: MaTepus, aTroM, OJJCKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHU]I,
M30TOIbI, PagMOaKTUBHOCTh, MOJICKYJA, SJCKTPHUSCKUNA 3apsl, MPOBOIHHKH,
MOJIYITPOBOJTHUKH,  JAWDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUIaBbl, (PU3MYECKUE BEIMYUHBI, CIUHUIBI M3MEPEHUS, KOCMUYCCKOES
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHIIE.

buonorusi: dorocuntes, npixanue, Ouocdepa, dKOCUCTEMa, MUHEPATbHBIC
yA0OpEHUS, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE HCKOTIAeMbIC, TOTUIUBO, BOAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO OOIIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUS XMMHH B €IMHCTBE y4eOHOH H
BOCIIUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUMCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE TMpaBWIaMUd M HOPMaMU TIOBEJEHUSI W CHOCOOCTBYIOT MpoIEccam
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSl CHUCTEMOW TNO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUHUU U
paclIMpeHUe OIbITa JEATEIBHOCTH HA €€ OCHOBE, B TOM UYHCJIE B YaCTHU:

1) NnaTpHOTHYECKOTO BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEOWI0, TIOHMMAaHHS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOU HMHPOpMarmen o
IIEPEIOBBIX JTOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COUMAIBHBIX HOpPMax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJI3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM H  JAPYTHX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHON JEATEIbHOCTU TMpU
BBITIOJTHEHUH Y4Y€OHBIX, TI03HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIPOIlECC€ OTOM Yy4eOHOW MESITeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEJCHUE M TMIOCTYNIKM CBOMX TOBAPUIIEH C TO3ULHNHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIECACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEIIECTBE W XUMHYECKOM pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH M COCTaBJISIIOIIUE
OCHOBY JJI TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XUMHUHM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHWS HAOII0JAEMBIX IMPOIECCOB W SIBJICHUM,
MMO3HABATENIbHON, MH(POPMAIIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CAMOCTOSITEIBHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypO, JOCTYIHBIMH TEXHUYECKHUMH CpPEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHMI0O W NO3HAaHHUIO, JI0O003HATEIBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM MW  HCCIEAOBATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTH M YPOBHSI OOy4YeHHUS B
JlaJIbHCUIILIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0POBBIA 00pa3 »KW3HH, OCO3HAHUE IOCIEICTBHA H
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIIOJICHUS TpaBuUi  OE30MaCHOCTH Tpu  OOpaIeHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3IudyHoro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJOBOW NEITEIbHOCTH, B TOM YHCJE Ha
OCHOBE INPUMEHEHUS MPEAMETHBIX 3HAHUW IO XMMHH, OCO3HAHHBIM BBIOOD
WHJUBUyAJIbHON TPAaeKTOPUU MPOAOJDKEHUSI 00pa30BaHus C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCIIeHOW po(eCCUOHATIBHON IE€ATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTb a/1alITUPOBATHCA B PO(HECCUOHATILHOM Cperie;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOLIEHHE K TNPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, IOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(U3MUECKOMY M TICUXMYECKOMY 3[0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOJIOJAEHUS
IpaBuJ O€30MaCHOTO MOBEAEHUS MPU pabOTE ¢ BELIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMHUH, IS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHON CPEIOr, ISl TOBBILICHHS
YPOBHSL  DKOJIOTMUECKOW  KYJbTYpbl, OCO3HaHUSA IJIOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M MyTell MX peleHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOM ¥ COMAIBHON ITPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUS MHPOBO33pEHMsSI OOIlEHAy4YHblE TMOHATUA (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPhIE
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MpPEeIMETOB (POPMHUPOBATH MPEJCTABICHUE O LEIOCTHOU



HAay4YHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHBIC NCUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATUBHBIC, DPETYJISITUBHBIC), KOTOpble oOecneunBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITETBHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATH MX XapaKTEepPHBIC
PU3HAKKM, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIOJIb30BAThH
MOHSATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
YCTaHABIMBATh TMPUYUHHO-CIICJICTBCHHBIE CBS3W MEXIy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO AHAIOTHH),
JIeaTh BHIBOJIBI U 3aKJITIOYCHUS;

yMEHUE TPUMEHSATh B TMPOIECCE TMO3HAHUS TOHATUS (IPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIN, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC MPEACTABICHUS —
XUMHAYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUuUeckas QopMmyja U YypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YU4ETOM
ATUX MOJIENIBHBIX TPEJICTABICHUN BBISBIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECCTB M XUMUUYCCKUX PEaKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEJACTBEHHBIC CBSI3U W
MPOTHUBOPEYHSI B H3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HCIOJb30BaTh MOCTaBJIEHHBIE BOMPOCHl B KAaYeCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKXKe B KA4eCTBE OCHOBBI I (OPMHUPOBAHUS THUIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHNE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEICHUIO
YUYCHMUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOIIoJaTh 3a XOJOM MpoIllecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BHIOWpPATh, AHAJIM3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTYyIaeMYyI0 U3 Pa3HBIX UCTOYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJICp)KaHMS, CIpPaBOYHBIC
nocobusi, pecypcel VHTepHeTa), KPUTHYECCKH OIICHHBATh NPOTHBOPCUYHUBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATH Pa3IUYHbIE METOJbl U 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX JUIsl BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOT'O MCIIOJIb30BAHMSI PA3TUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpPMY MpeaCTaBiICHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJayl  HECIOXKHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMamMu rpapuKi U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeIOBATENLCKON JEATENPHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAKOUIEH IPUPOIHOU
CpEIb.

KoMMyHuKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIE el CTBUS:

YMEHMsI 3aJlaBaTh BOINPOCHI (B XOjA€ Auanora U (WIM) IJUCKYCCHH) IIO
CyumiecTBy  oOcyxJaeMoll  TeMbl, (OpMYJIHpPOBaTb CBOM  IPEMAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

YMEHHSI ~ TPEICTaBIsTh  MOJyYEHHBIE  PE3yJbTaThl  MO3HABATEIHHOU
ACSTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JenaThb MPEe3CHTAIHIO
pE3yJIbTaTOB BBIMNOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
1ab0paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKaMH B COBMECTHOM
MO3HABATEIPHOH W HWCCIIENOBATENIbCKOW  JCATENbHOCTH TPU  PEIICHUH
BO3HUKAIOIIUX TPoOJIeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTIACOBAHUSA
no3uuil (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUH, OIpeaeleHHe KpPUTEpPUEB IO OICHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyrHe).

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIBHO OMPENENATh ILEIH ACATeIbHOCTH, TUIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JesITeIbHOCTD, BBIOMpATh Hanbosiee d(PPeKTUBHBIC CIIOCOOBI pelieHUs YICOHBIX U
MO3HABATENbHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISITh WA KOPPEKTHPOBATH
IPEIJIOKEHHBIM  AJITOPUTM JEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C Y4YETOM
MOJIy4YEHHUsI HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBHUE IOJYYEHHOIO pe3ysibTaTa 3asBICHHON LeNH, yMEHHE
MCTIONB30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpeJyiaracMble B YCJIOBHUH 3a/IaHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOCHHUIO 00S3aTEILHOTO
colepKaHUs, YCTAHOBJIEHHOTO JaHHOW (emepanbHO paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIOUMMUCS HaYyYHbIEC 3HAHUSI, YMEHHUS U CLIOCOOBI



NeUCTBUN, crnenupuuecKkue I TMpeAMETHOW o0nacTh  «XUMHUS», BUIBI
JNEATEILHOCTH 10  TOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPHpETalNH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K xoHiry oOydeHus B 8 kjiacce npeaMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMCHHIA:

e pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJIEKYJa,
XAMHUYECKUN BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAg Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COSAUHEHUH, MOJISIPHBIA O0BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiIaccupUKalus PpeaKluid: peakiuu
COCIMHECHUSA, PpEaKIMU Ppa3JI0XKEHUS, PEaKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 2K30- U DHAOTEPMHYECKHUE PEaKIUH, TEII0BOM (PHEKT peaKinH,
AIpO aTroMa, SJIEKTPOHHBIA CJIOM aToma, aTOMHasi OpOUTAllb, pPagUyC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHASA U HEMOJISIPHASA KOBAJICHTHAs CBS3b,
HWOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBasi JI0Js BEIIECTBA
(IpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

. WUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHWYECKHUX ITOHATUH U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHNUU BEILLECTB U UX MPEBPALICHHU;
. UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHHS (opmyl

BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e  ONpENeNATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBaJICHTHass W HWOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

. packpeiBath cwmbica llepuomnueckoro 3akona [I. M. Menaeneena:
JEMOHCTPUPOBATh TOHMMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOICTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B llepumomnueckoil cucreme,
3aKOHOB COXPaHEHWs MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaJIpo;

. OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyro Qopmy Ilepuogmueckoit
CUCTEMbl XHMMHUYECKHUX DJEMEHTOB: pa3inyaTh MOHITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJBIIME TIEPHOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonuueckas cucrema xumudyeckux osiementoB [l .
MeHneneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUUYECKUX BJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUCIO AJIEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBRA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Asi ONMMUCAHUE MTPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMpPEBpallleHU B
Pa3IMYHBIX YCIIOBUSX;

BBIYUCIISAITh OTHOCHUTEJIBHYI0 MOJICKYJSPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »JJieMeHTa 1o ¢dopmye
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

IPUMEHSTh OCHOBHBIE ONIEPAllUN MBICIUTENBHOMN IEATEIIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allhio, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWMCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZICHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIEN0BAaTh MpaBWIaM TOJb30BAHUS XUMHYECKOW TMOCYJIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXe IMpaBuiaM oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYCHHIO U COOHUpaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEAEIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEJIOYEH U KUCIOT C MOMOUIBIO UHIUKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCS YMEHUM:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX NOHATHNA: XUMHUYECKUHN
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, IIPOCTOE BELIECTBO,
CJIO)KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIECHb
OKHCIICHUS, XUMHUECKasi PEeaKIHsl, XUMUYEeCKasi CBS3b, TEIJIOBOM 3(deKT
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  BJIEKTPOJIUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKIMH HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMBbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKHUCIEHME UM  BOCCTAaHOBIICHHE,
aloTponusi, aMpOTEepHOCTh, XUMUYECKas CBS3b (KOBAJCHTHAsl, MOHHAS,

MeTaJuInuecKas), KpUCTANIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbI, CKOPOCTh XHUMHUYECKOM peakluH, TMPelesIbHO JO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI H

MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY [UJISi COCTaBlieHUs (Hopmys

BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIENATh BAJICHTHOCTD U CTENEHb OKUCJICHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHH Mo (opmysiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsij] MOHA 10 XUMHUYECKOU (opmysie, XapakTep cpeabl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBath cMbICa Ilepumoguueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnnunyio Gopmy Ilepuogudeckoil CUCTEMbl XUMUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «IJlaBHas mnoArpynna (A-rpymnmna)» U «moOodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYSCKON Tabimie, ¢
YUCJIOBBIMU  XapaKTEePUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COoCTaB U 3apsAl sjApa, oOIee YHCIO SJEKTPOHOB U
pacrpefieieHde UMX 10 DJJEKTPOHHBIM CJIOSIM), OOBICHSTH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npeaenax MajiblX NEPUOJIOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE JIEMEHThI, HECOPTaHWUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIUH
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUICCKAE XUMHYECKHE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEpXkAasi ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKI1i;

COCTaBJSITb YPABHEHUS DJIEKTPOJUTUYECKON AUCCOIMALMUA KHUCIIOT,
LIEJIOYEN U COJIEH, MTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IIPEBpAIlCHUH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIBHYI0 MOJICKYJIIPHYIO W MOJISIPHYIO MAacChI
BCIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coOyofaTh TMpaBujia TOJIb30BAHUS XMUMHUYECKOW TOCYAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a Tak)Ke TMpaBWia OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 10 IIOJIYYEHHUI0 W COOHPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJIUTh PEAKIHMH, TIOATBEPKIAOIINE KAadyeCTBEHHBIH COCTaB

Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIHUE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;
MIPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTECIIBHON JICATEIHPHOCTH — aHAJIN3
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. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK

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

YeJIoBeKa

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.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

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

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunonnueckuii 3axkon u llepuoguyeckas cucrema xumudeckunx 3j1eMeHToB /I. U. MenneneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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
XUMHYECKUX 31eMeHToB /[, U. 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
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 ki1acca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 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
OO11ast XapakTepUCTUKA XUMUYECKHUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1m1ast XapakTepUCTUKA XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . 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 Baxuelinme MeTaiuibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemrectBa 1 MaTepuaibl B )KU3HU YEJI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
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 KUIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
NQ Tema ypoka Konrpoasnsie | Ilpakruyeckue Aara tuposhie
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE
padoThI padoThI pecypenI
Bsoanslii uncTpykrax no Th,IIpenmer
XUMHHU. Poib XumMuu B )Ku3HU
1 yenoBeka. Tena u BeuecTna. J1ab 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d210c
onbIT]. "OOpa3ibl XUMHUYECKOM MOCY/IBI
u3 crexa”
2 [TonsTne 0 MeTOIaX TO3HAHUS B XUMHHU 1 bubamorexa LHOK
https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuna
3 paboThI B 1a00paTOpUU U IPUEMBI 1 bu6muoreka [IOK
oOpartieHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
ArperatHoe COCTOSIHUSI
BeIECTB.YHCTHIE BEIECTBA U CMECH.
4 Crnioco0wI pazaenenust cmeceit. JIad 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0d26ca
onbIT 3.4 "M3y4yeHue coctaBa rpaHura’.
"Pa3znenenne cmecu cepsl U xkene3a”
dusnuecKue sIBICHUS B XUMUU.
5 [IpaxkTuyeckas padora Ne 2 1 bubmuoreka [IOK
«Paznenenue cmeceil (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OUYNCTKH IIOBApPEHHOU COJIN)»
6 ATOMHO MOJIEKYJIIPHOE YUEHHE. 1 bromiorexa LIOK
https://m.edsoo.ru/ff0d2a6c



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

7 XUMHUYECKHUe FJIEMEHTHI. 3HAKH bubmuorexa [JOK
(CMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
Xumuueckue Gopmyisl. [IpocTsie u bubnmoreka [JOK

8
CJIOKHBIE BEILIECTBA https://m.edsoo.ru/ff0d2a6c

9 PacueTs! mo XxuMuueckuM Gopmynam bubmmorexa LIOK

Py https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumnueckas popmyna. BaneHTHOCTD bromiorexa LIOK

pMyZIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMUYECKHX 3JIEMEHTOB

11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10511 XMMUYECKOTO bubnuorexa [JOK
3JIEMEHTA B COECIMHEHUU https://m.edsoo.ru/ff0d350c

13 Konmuecto BemecTBa. Moib. bu6nuorexa [IOK
Momnspaas macca https://m.edsoo.ru/ff0d5230

14 du3nvecKkue U XUMUYECKHUE SIBICHUS. bubmmoteka [IOK
XuMHU4YecKask peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIOBHS MPOTCKAHUS

15 XUMHUYeCKHX peakmuid. JIab omwit 5.6.7 bubmorexa HOK
; P ' o https://m.edsoo.ru/ff0d3a16

[Tpu3HAKM XUMHYECKUX PEAKITUI
3aKOH COXpaHEHHs MacChl BEILIECTB.

16 Xumunyeckue ypaBHeHus. JIab onsiT 8.9 bu6muoreka [IOK
"ONBITHI 11O 3aKOHY COXPAHEHHST MaCChl https://m.edsoo.ru/ff0d3b88
BeIlecTB"

Brruucnenust konmdecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSM XUMHUECKUX Bubmmorexa [IOK
. yp https://m.edsoo.ru/ff0d5708
peakiuii.
18 Knaccudukanmst XuMUYeCKUX peaKiiuii bubnuorexa [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

(coenuHeHUs, Pa3IOKEHHUS,
3ameneHus, oomena)Jlad omsit 10.11
"OnBITHI 10 ONPEAEIECHUIO TUIA
peakuuit”

https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIi-

bu6nuoreka [IOK

19 . 0600
DHIMIITOTEAHCT © HUIGHHG 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUI
20 Kontponbnas padota Nel o reme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
Bosayx — cmecs razos. Cocras
21 BO3/I yxa Kucnopong — sneMeHT 1 Bubmuorexa IIOK
yxa. p https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusuyeckue U XUMHYECKHE CBOMCTBA
29 KHCII0po/ia (peakliuy OKUCIIECHNUS, bu6muoreka [IOK
ropenue). [lonarue o6 okcungax. JIabd https://m.edsoo.ru/ff0d4614
ombIT 12 "Obpasiibl okcua0B"
Cr1ocoOBI ITOIYYEHHS KUCI0POIa B
23 s1abopaTopuu Zlqn OMBIH_IJ'ICI—?HOCTI/I bubnnorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciaopoaa
TennoBoit 3¢ ekt XuMuIeckoi
24 peaKkuuu, IMOHITHE O but6mmorekxa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHOTEPMHUCCKHUX PEAKIIHIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513He1§1/1e(11;03 yra CHOCOOBI iro bubnnorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
26 [TpakTuueckas padota Ne 3 o Teme bubnmoreka [JOK

«[Tomyuenue u cobupanue KUcCIopoa,

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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

HN3YUCHHUEC €TI0 CBOMCTB»

Boxopon — aneMeHT u mpocToe

bubmuorexa [JOK

27
BelecTso. Haxoxaenue B npupone https://m.edsoo.ru/ff0d4dd0
®duU3NYeCcKue U XMMUYECKUE CBOMCTBA

08 Bozopoaa. [Ipumenenue Bogoposa. J1ad bubnmnoreka HOK
onbiTl 3 "[loydenue u oOHApyKEeHHE https://m.edsoo.ru/ff0d4ddo
BOJI0poIa"

[Tonsarue o kucnorax u coysx. JIad
29 onbIT 14 "]leiicTBHE MHAUKATOPOB Ha bubmorexa LOK
" A P https://m.edsoo.ru/ff0d50d2
KHCJIOTHI

30 Crioco0b!I 1osTy4eHus BOJI0po/Jia B bu6mmoteka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme

31 3 P 5 ona bubmuorexa [JOK
(«LIOTYHeHHC H €0 vnp AHHE BONOPOA, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €T0 CBOMCTBY»

39 MounsipHblii 00BEM razoB. 3aKOH bu6muoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0bEMa, KoJIMUeCcTBa

33 B TBa rasa Io ero M3BeCTHOM bubmorexa LHOK

eree s . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UITH 00BbEMY
Brruucnenust 00bEMOB Ta30B 10

34 4 OCHOBE 3AKOHA bubnuotexa [JOK
ypa]:?.‘HeHI/IIO pearitin Ii OCHOBE 3aK0 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 duznyeckue 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [Tonsitue 00

. bub OK

36 unaukaTopax. JIa6 onsit 15 "/lelicTBue nosmotexa I

WHJIUKATOPOB Ha IIeaoun"

https://m.edsoo.ru/ff0d59e2
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Bona kak pactBoputens. HachinenHble
Y HEHACBIIICHHBIE PacTBOPHLI. MaccoBas

bubmuorexa [JOK

37 JIOJIsl BelIecTBa B pacTBope. Jlab ombIT https://m.edsoo.ru/ff0d5b40
16"PacTBOpHI B OBITY"
[TpakTrueckas padora Ne 5 mo Teme

38 «IIpuroTtoBiieHHE PaCTBOPOB C bubnmoreka [JOK
onpeaca¢HHON MacCOBOM J0JIei https://m.edsoo.ru/ffOd5eba
pPacTBOPEHHOTO BELIECTBA

39 KonTponbnas padota Ne2 o reme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edso0.ru/ff0d6342

40 OKcHbl: cOCTaB, KiIacCU(UKAIINS, bu6nunorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XUuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX bubmmnoreka [JOK
okcuoB. JIab ompbiT 17.18 "CBoiicTBa https://m.edsoo.ru/ff0d664e
OKCHJIOB"

42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonydyenne 1 XuMHUECKHE CBOMCTBA

43 ocHoBanwmii. JIab omeiT 19.20.21 bubmuorexa [JOK
"OOpa3ibl ¥ OMBITH IO U3YYCHUIO https://m.edsoo.ru/ff0d67ca
CBOMCTB"

44 Kucnotsr: cocras, kiaccudukanms, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[Tonyuyenue u XI/IMI/I‘—ICCK'I:IG CBOMCTBa BuGnmorexa IOK

45 kucinot.J1ab omsiT 22.23 ?Gpa}?um u https://m.edsoo.ru/fodfee?
OTIBITHI IO U3YYEHHUIO CBOWCTB

46 Conu (cpennue): HOMEHKIIATypa, bubnuorexa [JOK
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CIIOCOOBI OTYYCHHS, XUMUYECKUE
cBoiicTBa. JIab omnbit 24.25.26
"OO0pas1pl ¥ OMBITH 10 U3YYEHUIO
CBOMCTB"

https://m.edsoo0.ru/00ad9474

[TpakTnueckas padota Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 33/1a4 110 TEME

bubmuorexa [JOK

a7
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHHI
['eHeTnyeckas CBsI3b MEX]Y KIIaCCAaMH
48 HEOpPraHUYEeCKUX coeAMHEeHui. J1ab bu6mmoreka [IOK
onbIT 27 "OcyliecTBiieHHE https://m.edsoo.ru/00ad9a50
MpeBpallleHui Ha mpuMepe meau"”
bubmuorexa [JOK
49 O00011eHNE B CHCTEMATH3aIUs 3HAHUH
H . https://m.edsoo.ru/00ad9ch2
KontpoasHas padora Ne3 mo teMe
50 "OCH(I:))BHI)IG KJ'II:;CCBI HEOPraHUYECKUX bubmmorexa [JOK
o p https://m.edsoo.ru/00ad9ela
COE€IUHEHUH
IlepBble MONMBITKY KJIaCCU(PUKAIIMI
51 XI/II\I/)II/IIIGCKI/IX 2JIEMEHTOB ?Iomine 0 bubnnorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHBIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H U
but6mmorekxa [IOK
52 [Tepuoanueckas cucreMa XUMHUECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. 1. MenpaeneeBa
53 Tlepronasl, TpynIibl, HOATPYITIEI bubmorexa LOK
PHOJPBL, TPYHTIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CoCcTaB aTOMHBIX bu6muoreka [IOK
snaep. N3otomnsl https://m.edsoo.ru/00ada342
bubanoreka [JOK
55 CtpoeHnne 3JIeKTPOHHBIX 000710UeK 1

https://m.edsoo.ru/00ada6bc
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aTOMOB 2J1eMeHTOB llepuonnueckon
cuctemsl J. 1. MenaeneeBa

XapaKTCpI/ICTI/IKa XHUMHUYECKOI'O
9JICMCHTA I10 €I0 ITOJIOKCHHIO B

bubmuorexa [JOK

56 [Tepuoauueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanyeckoro 3akoHa st
pa3BuTUs HayKu U npaktuku. . 1. bu6nuoreka [IOK
57 ..
MenpeneeB — y4€HbIN, MIE1ATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 HomHast xuMieckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nmonsipHasi XumMuueckas bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHUYECKas bubmmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 CreneHp oKHCICHHA https://m.edsoo.ru/00adae28
63 OKHUCTUTETFHO-BOCCTAHOBUTEIILHEBIC bubmuorexa [JOK
peakuun https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIHU bubmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbnas padota Ne4 o reme bubmuoreka [IOK
«Ctpoenune atoma. XuUMHAYECKas CBS3b)» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001meHE U bubnuorexa IIOK

CUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBublit ypok. O6001menue u 1 bubnnoreka [IOK
CHCTEMAaTH3alusl 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero u3yuyeHusi | o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHUYeCKHX djemeHToB /1. W. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH

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

3 Krnaccudukanus 1 HOMEHKIAaTypa 1 bubmuoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «[ToBTOpEeHue u yriryOaeHne 3HaHUHA 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kimacca»

Knaccudukamnms xumMuaeckux
€aKIUi 10 pa3IuYHbIM MPU3HAKAM.
6 %aG ombIT 1 F; "Peaknium cp 1 bubmorexa HOK
H https://m.edso0.ru/00adbch0
Pa3IMYHBIMU MPU3HAKAMU U
YCJIOBUSIMHU IIPOTEKaHUS"
[TonsATHE O CKOPOCTH XMMHYECKOU
bu6mmoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTepOreHHBIX peaknusix JIab onbIT



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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6-12 "YcnoBus BIUSOMNE HA
CKOpOCTb peakiun"

IlonsTHE O XMMHYSCKOM PaBHOBCCHHU.

@akTOpHI, BIUAIOIIKNE HA CKOPOCTh

Bbub6mmorexa [JOK

8 XMMHYECKON PEaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS
9 OKuCINTETHFHO-BOCCTAHOBUTEILHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopus AMEKTPOIUTUIECKON
10 muccorranuu. CUIbHBIC M Cl1a0ble bubmuoreka [JOK
AIEKTPOJIUTHI JIa0 ombIT https://m.edsoo.ru/00adcd68
13"Pa36aBieHue yKCyCHOM KUCIOTHI"
11 HonHble ypaBHEHN peakuil bubnuorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
OCHOBAaHMH B CBETE MPEACTaBICHUN
12 00 DTEKTPOIUTHUECKON bubmorexa LIOK
https://m.edsoo.ru/00add5d8
nuccoruaiuu. JIab ompitl4-28
"CBoiicTBa OCHOBaHMI U KUCIIOT"
XHUMUYECKUE CBOMCTBA COJIEH B CBETE
13 Mpe/icTaBIeHH 00 bubnuorexa [IOK
BJIEKTPOJIUTUYECKON JUCCOIUALINH. https://m.edsoo.ru/00add8b2
JIa6 ombrT 29-31 "CoiicTBa coneid”
14 [TonsiTue o runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001eHNe U CHCTEMAaTH3aIIHS bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
16 [TpakTrueckas padota Ne 1. bubmmorexa LHOK

https://m.edsoo.ru/00addbfa
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«Pemienne 3xkcrepuMeHTaIbHBIX
3ajad4 1mo teme D J1»

Kontponbnas pabora N2 mo teme

bu6mmoreka [IOK

17 «DNEKTPOIUTUUECKAS JUCCOLIAALINA.
p a tat https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX
OO01mmas XxapakTepHUCTHUKA TaJIOTEHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE buGnnorexa [IOK
puMEp https://m.edsoo.ru/00addfe?
XJIopa
XnopoBoaopoa. CossiHast KUCIIOTA,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
19 npuMenenue. J1ad onbit 32 bubnmorexa [IOK
P ' https://m.edsoo.ru/00ade104
"KauectBeHHast peakiusi Ha XJIOPHI-
noH"
IIpaxTrueckast padora Ne 2 o teme
20 «l?lon eHHE COleHHOﬁ KHCIIOTBI bubmorexa LIOK
yi . N ’ https://m.edsoo.ru/00ade348
W3Yy4YCHHE €€ CBOWCTBY»
Beruncnenus mo ypaBHEHUSAM
21 XUMHAYECKHUX PEAKLIUI, €CIIH OIUH U3 bubmorexa HOK
p ’ https://m.edso00.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6m1ast xapakTepUCTHKA JJIEMEHTOB bubnmoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnotponHbie MOIUGUKAIIUN CEPHI.
93 Haxosxnenue cepsl u €€ coeTMHEHUI bu6mmoreka [JOK
B IIpupoJie. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBozopo, CTPOEHHE,
P P b N bu6mmorexa [IOK
24 (bU3MYEeCKre 1 XUMUYECKHE CBOKCTBA.

JIa6 ombrT 33 "[lonyuenue u

https://m.edso0.ru/00ade802
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oOHapyxeHue cepoBogopoa”

Oxkcunpl cepbl. CepHasi KUCIIOTA,
(bu3nyecKre U XMMHYECKHEe CBOMCTRA,

Bbubmmorexa [JOK
25 ?pHMeHeHHe' J1ab ombrr 34 https://m.edsoo.ru/00adea28
KauectBenHas peaxiust Ha cynbdar-
non"
XHAMHMYECKUE PEAKLUH, JIEKALUE B
OCHOBE TPOMBIIUIEHHOTO CII0c00a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIlEH cpelibl COETUHEHUSIMU
cepsl
97 Brruncienne MaccoBoil 101 BbIXO/a bu6mmoreka [{OK
MIPOYKTA PEAKIINU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
08 VA-rpynibl. A30T, paclipoCTpaHEHHE bubnmnoreka [JOK
B IIpHUpoJie, PU3NYECKUE U https://m.edsoo.ru/00adeeab
XMUMUYECKHE CBOMCTBA
AMMuak, ero ¢puznueckue u
XUMHYECKHE CBOMCTBA, TIOJy4YE€HUE U
29 npumeHenue. JIab onbIT 35.}; bubmmorexa LIOK
| https://m.edso00.ru/00adf004
[Tonmyyenue u oOHapyxeHue
aMmmuaka"
IIpakTuueckas padora Ne 3 1o Teme
30 «l?lonyquHe aNII)MI/IaKa U3Y4YEHUE €0 bubmorexa LIOK
. ’ https://m.edso00.ru/00adf180
CBOWCTB»
31 A3oTHas kuciora, e€ Gusndeckue u Bbubmmoreka [JOK

XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHUSI B KaU€CTBE MUHEPATIbHBIX
ynoopenuit. XuMu4yeckoe

32 3arpsi3HEHUE OKPYKAIOILEH CpeIbl bubmorexa [JOK
https://m.eds00.ru/00adf518
coeanHeHUsAMH a3oTa.Jlab onbit 37
"IMonyuyenne okcuaa azota (IV) u
oOHapyxeHue"
docdop. Oxeun pocdopa (V) u
ocdopHas KucioTa, pu3ndecKkue u
33 i)I/IMqI/I)‘lIe)CKI/Ie CBOﬁCTB;b MOJTyYCHUE. bubmorexa [JOK
’ https://m.edsoo.ru/00adf68a
KauectBennas peakius Ha docdar-
non"
Hcnonp3oBanue gocdaToB B
34 KayecTBE MUHEPAJIbHBIX YJOOpEHUH. bubnuoreka LIOK
3arpsi3HeHUe NPUPOJHON Cpebl https://m.edso00.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 HpI/IpI())I[e, gmnlt)lec;:/le U XUMHUYECKHE bubmorexa HOK
CBONCTRA https://m.edso0.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusudeckue u
XUMHYECKHUE CBOICTBA.
36 DKOJIOTHYECKUE TTPOOIEMBI, bubmuorexa [JOK
CBsI3aHHBIE ¢ OKcuaoM yriaepoaa (IV). https://m.edsoo.ru/00adfebe
JIa6 omneit 39 "TlonydeHue u
oOHapyKeHHE YTIIEKUCIIOro ra3a"
i bubmuorexa [JOK
37 YTOMBHAS KHCNOTA i €€ corti https://m.edso00.ru/00ae006c
38 [IpakTuueckas padota Ne 4 o teme bubnmoreka [JOK

"IlosrydeHne yriekuciioro rasa.

https://m.edso0.ru/00ae027¢e
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KavecTBenHas peakius Ha KapOOHAT-

n

HOH

HepBOHa‘IaJIBHBIG IIOHATHS 00

bu6mmoreka [IOK

39 OPTAHITHCCKHX BELIECTRAX KA 0 https://m.edsoo.ru/00ae054e
COCIMHECHUSX YIIIepoaa

40 Kpemnuuii u ero coeguHeHust buGnnorexa [IOK

https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 3a7a4 110 TEME bu6mmoreka [JOK
«Baxaelne HeMETalIbl U UX https://m.edso0.ru/00ae0bf2
COCAUHCHHMS
KonrtponsHast padora Ne3 o teme

42 «Baxaelne HeMETaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHUS»
OO6m1ast xapakTepUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBSI3b U bu6mmoreka [JOK
MeTaJUIM4ecKasi KpUCTAIIMYECKas https://m.edso00.ru/00ae103e
pemérka. Pu3ndeckue CBOMCTBa
METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUN Psilt bubmorexa [IOK

. https://m.edso00.ru/00ae1156
HaIpsHDKEHUH METAIOB
OO1u11e crnocoObl MOTyYeHHS
MetaiutoB. CriiaBel. Beraucienus mo
45 YpaBHEHUSAM XUMUUYECKHUX PEAKIINM, bubmorexa HOK
https://m.edso0.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COACPIKUT
puMecH
46 [TonsiTHe 0 KOPPO3UU METAILIIOB Bbubmmoreka [JOK
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https://m.edsoo.ru/00ael278

bubmuoreka [JOK
47 [Hesouere MeTanTEL https://m.edsoc{)_.[ ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
Kajust https://m.edso0o.ru/00ae14b2
49 [IenoyHO3eMeNbHBIC METATIIBI — bubmuorexa [JOK
KaJbLIUi U MarHum https://m.edsoo.ru/00ae15e8
50 Baxwueiimine coeqMHEHNS KalbIIHs bubmoreia HOK
https://m.edsoo.ru/00ae15e8
51 O606H}€HI/I€ U CHCTEMaTH3aIus
3HAHUH
52 JKécTkoCTh BOMIBI U CITOCOOLI €6 bub6mnoreka [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
II 0
53 | oo somtameremtet BuGaorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6mmoreka [JOK
>4 ATOMHHHH https://m.edsoclf ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnuoreka [IOK
THJIPOKCH]IA https://m.edsoo.ru/00aelc64
bu6mmorexa [JOK
56 Keneso https://m.edsocI)_.[ru/Oanld86
57 Oxkcubl, TUIPOKCUIBI U COJIU Kele3a bubmuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 0606HvleHI/Ie Y CHCTEeMaTH3aIus
3HaHUI
59 [TpakTuyeckas padora Ne 7. Pemenue bubnuoreka LIOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC

https://m.edsoo.ru/00ae3de8
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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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

«BaxgelIme MeTajuibl U X
COCTUHEHUI»

Brrancnenus no YpPaBHCHUAM

XHUMHUYCCKUX peaKHHﬁ, €CJIM OJMH U3

60 peareHToB J1aH B U30BITKE WIIH 1 bubmumoreka [IOK
COAEPKUT IpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JI0OJM BbIXOJIa MPOJAYKTA
peakuuu
61 O000I11IeHIE U CUCTEMATU3AIUS 1
3HAHUU
KonTponbras padorta Ne4 o reme
62 «Baxueunnme MeTauIbl ¥ UX 1
COCITUHEHUS
63 BemectBa u Mmarepuasisi B 1 bu6mmoreka [JOK
[OBCEHEBHOW KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsI3HEHHE 1 bubnuoreka [IOK
OKpPY’Karollen cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemeHnn 1 bubnuoreka [IOK
HKOJIOTHYECKUX MTPOOIIeM https://m.edso00.ru/00ae4270
PezepHblil ypok. O6001IeHE U bubmoreka [IOK
66 . 1
cUcTeMaTH3aIusI 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O6001IeHIE U 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHUi https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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