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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMUM Ha YpPOBHE OCHOBHOro o001iero oOpa3oBaHuUs
COCTaBJICHa HAa OCHOBE TpeOOBAaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABIECHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (penepanbHON paboueld MporpamMmel
BOCIIUTAHUS U ¢ YIETOM KOHIEMIIUU MPENOoIaBaHus yueOHOTo mpeaMeTa « XuMusH
B 00pa3oBaTeNIbHBIX opranu3aiusax Poccuiickoit deneparuu.

[Iporpamma 1Mo xuMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel cTpareruu
OoOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOIO
peaMeTa, YCTaHABIIMBAET 00s13aTeNnbHOe NPEAMETHOE COJIEp)KaHHE,
MIPENYCMaTPUBAET pacCHpeAesieHHe €ro o KiaccaM W CTPYKTYPHUPOBaHUE IO
pazmeraM M TE€MaM MNpPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJWYECTBEHHBIE U
Kau€CTBEHHbIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro MpoLecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJaroUIuXxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUI K pe3yjbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTesbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHUE XUMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA — CHIPhEBOM, SHEPreTUUECKOM,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3ydyenue xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM s  CaMOpa3BUTHUS |
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHME MBIIUICHUSI U TBOPYECKHX CIOCOOHOCTEH
oOy4JaromMXxcs, HaBbIKOB HX CaMOCTOSTEIbHOM Y4eOHOH  JI€ATEIbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHEHNU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON rpaMOTHOCTH O0Y4YarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepkaHUsi IPOrpaMMBbl 10 XUMHH CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX IMPEIACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpeACTaBICHUNA 00 JJIEKTPOJUTHUUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXXHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOJTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€ CHCTEMHOW MPUPOAbI, LIEHHOCTHOIO OTHOILIECHUS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHUW U3 paHee M3YYEHHBIX YUEOHBIX NpeaMeToB: «OKpYXaIMMUKl MUY,
«bwuonorus. 5—7 kmaccel» u «DPU3nKa. 7 KIIacc».

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTA 4YE€JIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blKka HayKH, B



OpUOOIIEHMM K HAyYHbIM METO/JaM TO3HAHUS MpU M3YUYCHUH BEUIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOCHMM MpaBUi O€30MacHOro oOpallleHus C BELIEeCTBaMHU B
IMIOBCEIHEBHOU >KU3HU.

[Ipn m3ydeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (GopMHUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecriedeHne yCIIOBUN, CIIOCOOCTBYIONTUX TPHOOPETCHHUIO 00 yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKpYXaroUlero MUpa, MCHOJb3ys 3HAHUS U OMNbIT, MOJYy4YEHHbIE NPU H3YyYEHUU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— (opmupoBanue y OOy4aroUmIMXcs T'yMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS [EHHOCTH XHMHYECKUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
IEJIECOO0PA3HOro TMOBEAEHUS B OBITY W TPYIOBOW MAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAIUA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Poilb XMMHUM B )KM3HU 4Y€IIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3esieHus] CMECEeH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHECHUM.

KonuuectBo BemectBa. Monb. MonsipHass macca. B3anmocBsi3p kon4uecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelIECTB. XUMHUUYecKue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamu oOpalieHus ¢ Ja0opaTOpHBIM 000PYIOBaHWEM, U3YYEHHUE U OINKCAHHE
bu3MYECKUX CBONCTB O0O0pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HAOMIOIeHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwu, B3anMoIelicTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHusi CMECei: ¢ MOMOIIbI0 MarHura, (pUIbTpPOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZCHWE W  ONUCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxneilue npeacraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakimu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYEHUSI KHUCJIOpOJa B JIaOpaTopuM U MpOMBIILIIEHHOCTH. Kpyrosopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOro 3((ekTa, pa3pylieHue 030HOBOTO CIOA.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupoae, (U3NYECKUe W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMCTBAa BOABI. Boma kak pactBopurenb. PacTBOpEL
HacehllieHHble ¥ HEHACHIIIEHHBIE PacTBOPbI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B IpUPOJIE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[TonyueHnne KuCnoT.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPEIETICHUE COAECPKAHUS KUCIOPOIa B BO3AYyXE, NOJIYyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOIEHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpainieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpasliaMu OKCUJIOB U
ONHMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE W H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEOBAaHUE OCOOEHHOCTEW pPACTBOPEHHS BEILECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUAE BOJIbI C METAJLUIAMU
(HaTpueM ©  KaiblKeM) (BO3MOXKHO HCMOJb30BAHHE BHUEOMATEPUATIOB),



UCCIIeIOBaHWE OOpa3l[0OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJIACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO METAJUIa APYTMM M3 pacTBOpa COJIA, PEIIECHUE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

Ilepuonnuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOB JI. W. MenpgesneeBa. CtpoeHne aToMoB. XUMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dieMeHToB J[. 1. Menneneesa. [lepruozsr
U Tpynnbl. PU3HYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iiepuoia U
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX saep. M3otonel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuro B [lepuoanueckon cucreme [I. U. Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMS paauyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTUsA Hayku W npaktuku. . M. MenneneeB — yd€Hbl U
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucieHuss.  OKUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA LMHKA C PAacTBOPAaMH KHCIOT M MIEJIOYEW, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKIUI
(ropeHue, peakuu pa3aokKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Y€pe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0nue ecTeCTBEHHO-HAay4YHbIC MOHATHS: HAy4HbIA (haKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

®dusuKa: marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJH],
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdhepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLUIMYECKOU PELIETKU U
BUa XUMHYECKON CBS3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHNYECKUX BEILECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, mo
M3MEHEHUIO CTETICHEH OKHMCICHUS XUMHUYECKUX DJIEMEHTOB, MO 00paTUMOCTH, IO
Yy4acTHIO KaTalau3aTopa). JK30- U SHJIOTEPMUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIMSAIOIINE HA CKOPOCTh XHMHUYECKOM PEAKUMU U MOJIOKEHUE XUMHUYECKOro
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBnenue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  MCIOJb30BAHUEM  METOAA
AJIEKTPOHHOT O OanaHca.

Teopus 3JIEKTPOIUTUYECKON AUCCOLMALN. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomeHa. Y cioBusi MPOTEKaHUS PEAKIM HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHUYECKUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3ACWUCTBUA pPa3IMYHBIX (PAKTOPOB, HCCIECIOBAHHE AJIEKTPOIPOBOIHOCTU
pacTBOPOB BEIIECTB, IMPOLECCA JHUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKK  MPOTEKAaHHUs  PEeaKuuid  HOHHOro  oOMeHa
(oOpa3zoBaHue oOcajnka, BbIAEIEHHME Tra3a, OOpa3oBaHHUE BOJbBI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiu pasjokKEHUs, COCAUHEHMsI), PACIIO3HABAaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX PEAKUWM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (pu3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJEICTBUE C METaUIaMH, HEMETAJUIaMH, IIejIo4aMu). XJIOpOBOIOPO.
ConstHast KHCIOTAa, XMMUYECKHE CBOMCTBA, IOJIyd€HHE, NpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IIPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3NUECKHUe CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOIa
U cepbl. XUMHUECKHE cBoMcTBa cepbl. CepoBOOpON, CTPOEHUE, (PU3UUECKUE U
XUMHAYECKHE cBOMCTBA. OKCHABI CEPhl KAaK NMPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kucnora, (QU3MYECKHE U XMMHUYECKHE CBoOicTBa (oOmMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. CONM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxneHue cepbl U €€ COeNMHEHUA B mpupojie. XUMHUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTETMIEHH OKHUCJIECHHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nUecKre 1 XMMUYECKUe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBanue HUTPATOB U COJieH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH CPelbl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu ¢dochopa, PuU3NUECKUEe W XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue pochaToB B KaueCTBE MUHEPATBHBIX yIO0OPEHUI.

OOmas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupoae. OKcuibl yriepoaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
addekrt. YronpHas KUcCIoTa U €€ coJid, UX (PU3NYEeCKue U XMMUUYECKUEe CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIIEBOAOPONOB (Yrojb, NPUPOAHBIA Ta3, He(DTh),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: XKHUpaX, OeJIKax, yrieBojgax — U Ux
poiaM B OKM3HM 4eJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX H
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, IOJyYEHUE U
npuMeHneHnue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpemuust (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOW KHUCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaronue (U3NUECKUEe U XUMHUYECKHE CBOMCTBa
rajJJoreHOB M MX COEIMHEHUN (BO3MOYKHO HCHOJIb30BaHUE BUAECOMATEPUANIOB),
O3HAKOMJICHHE ¢ o0paslamMyd XJOpUAOB (TaJIOTE€HUJOB), O3HAKOMJICHHE C
obpasmaMu  ceppl M €€  COEOIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3Y4EHUE XUMHUUYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOWCTBaMH a3oTa, (ochopa M HUX coequHEHUI (BO3MOXKHO HCIOIb30BAHHUE
BUJIEOMAaTepHaioB), o0pasliaMu a30THBIX U (PocPOpHBIX yIOOpeHUH, MOydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEaKlUUi Ha MOH aMMOHHUA U (pochaT-uoH U U3ydeHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MENIbIO
(BOBMOKHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM IMPOTHBOTas3a, MoJIyueHUue, COOMpaHue, paclo3HaBaHUE U U3Y4YECHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CWIMKAT-UOHBl M M3y4YE€HHWE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4u o treMe «BakHeHIe HeMeTauIbl U UX COSTUHEHUSY.

MeTa/iibl U UX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenaeneeBa u crpoeHusi atoMoB. CTpoeHrne MeTaJioB. Merajuindeckas CBs3b U
METAJUIMYECKass  KPUCTAJUIMYECKass  pElIETKa.  DJIEKTPOXUMHUYECKUH  pAl
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl ToJiydeHHs] MeTayuioB. [loHsATHE O KOpPpO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIILIIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B llepronnueckoi cucTeMe XMMHUYECKUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznvecKkre U XUMMUUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U kKaius). OKCUabl U



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumudeckux siaeMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kamplusg. Baxkseimme coenuHEHUS Kaiblus (OKCHJ, THUAPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJIFOMUHUIN: TIOJ1I0’)keHUE B [leproanyueckoi cucteMe XUMHUYECKHUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHAA U THJIPOKCH]IA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XHMHYCCKHE CBOMCTBA *kelte3a. OKCHIIbI, THAPOKCHIBI 1 conu skere3a (1) u xxenesa
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJICUCTBUS OKCHJIA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKLMI HAa MOHBI: MAarHus, KaJbLHWs, aJlOMUHU, [IUHKA, JKEJe3a
(1) u xene3a (111), meau (Il), HaOIrOACHUE W OMMCAHHUE MPOIIECCOB OKPAIMBAHUS
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCUJA [IMHKA, PEIICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 1o TeMe «BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

M3y4eHUE O0paslloB MaTepuajgoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Mesxcnpeomemmnbnie ceasu



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILECTBJISIETCSI 4Yepe3 HCIOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
MOHATHUM, TaK U MOHITUH, SBISIONIUXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHaiu3, CHUHTE3, KiIaccudukamus, TMEepUOJUIYHOCTh, HaOIIOACHUE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOIOT s, MaTepUaIb.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
HOJYNPOBOAHUKHU, IUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpPATIbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromIuXcCs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEAUI0, MOHUMAHMS 3HAUYCHUS XUMHUYECKOM HAyKW B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMAaIHEl o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr0 BOCTIMTAHUS :

MPEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEKIUNYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NEATeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHON JEATEILHOCTH MpHU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TMOBEACHUE M TOCTYNIKM CBOUX TOBAPHILEW C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKM WU COCTaBIISIOLINC
OCHOBY JIJIl TIOHMMaHUsI CYITHOCTH HAYYHOW KapTUHBI MUpA, MpelCTaBleHUus 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJIUMBIEC I OOBSICHEHHMS HAOIOJaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPBhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYMHBIMHU TEXHUYECKUMH CpPEICTBaMU HH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpPOBaHNSA KYJIHTYPbI 3/10POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOJUMOCTH  COOJIOZICHUSI TpaBWJ OE30MacHOCTH TPH  OOpamieHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWUW TI0 XWMHUHU, OCO3HAHHBIH BBIOOD
WHIWBUTYaJILHON TPACKTOPHH MPOIODKEHUST 00pa30BaHMsl ¢ y4ETOM JTUIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCHOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IIPaBIIT 0€30MIaCHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, & TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU M3YYCHUW XUMHH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, il MOBBIIICHUS
YPOBHS  DKOJOTHMYECKOM  KYJIbTYPhl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHLCS UM B IMO3HABATEIILHOM,
KOMMYHUKATHBHON U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampeaMETHBIX pPE3yJbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (aKT, CUCTEMA, TIPOIECC, IKCIICPUMEHT U JIPYyroe.), KOTOphIe
UCIIOJIE3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYCOHBIX MpeaMeTax W TO3BOJIIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOW KapTHMHE MUpa, U YHUBEpCaJbHbIC YueOHbIE NEHCTBUS (I1I03HABATEIbHbIE,
KOMMYHUKATHUBHbBIE, PETYJISATUBHBIE), KOTOpble oOecrnednuBaroT (OpMHpPOBaHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYILECTBJICHHIO Y4e€OHOM
NEeATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBeEpPCAJbHbIE YUeOHbIe AeiiCTBUSA

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHMS HCIIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBILUIEHUS NPHU OCBOEHUHU
3HAHMI: PACKPbIBATh CMBICII XUMUYECKUX MOHATUU (BBIACNIATh HUX XapaKTEpHBIE
OPU3HAKH, YCTAHABJIMBATh B3aUMOCBS3b C JAPYIMMH IOHSATHSIMH), UCIOJb30BATH
HOHSATHS 17151 OOBSICHEHUSI OTJENbHBIX (DAKTOB W SIBICHUHM, BHIOMpATh OCHOBaHUS U
KPUTEPUHU I KJIAaCCHU(PUKAIUU XUMUYECKUX BEIIECTB M XUMHUYECKHX pEaKiui,
yCTaHABIMBAaTh NPUYUHHO-CJICICTBEHHBIC CBS3M MEXKAY OOBEKTAMHU HU3y4EHUS,
CTPOUTD JIOTUYECKUE PACCYKJEHUS (MHIYKTHUBHBIE, I€TyKTUBHBIE, [10 aHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIHOYEHUS;

YMEHUE TPUMEHATh B IMPOLECCE IO3HAHMUS NOHATHUA (MpPEIMETHBIE MU
METaIpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh HIUPOKO MPUMEHSEMBIE B XUMHUH MOJCIbHBIC IPEICTABICHUS —
XMMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysla U ypaBHEHHE
XUMUYECKON PEeaKIuu — IPHU pEelIeHUU y4eOHO-TTO3HABATENbHBIX 33]a4, C Y4ETOM
3TUX MOJEIBHBIX INPEJICTABICHUN BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHBIC
OPU3HAKH U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATh  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEJCTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3y4aEMbIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBare/bcKue AeiCTBHA:

YMEHHME HCIIOJIb30BaTh IOCTABIEHHBIE BOMNPOCHI B KAa4ECTBE HMHCTPYMEHTA
NO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI JJsi (OPMHUPOBAHHS TUIIOTE3BI IO
IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3alld W MPOBEIAEHUIO
YYEHHMYECKHX OKCIIEpUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOATENIbHO MPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM IPOBEIEHHOTO OIIbITA, UCCIIEIOBAHMS, COCTABISTh OTUYET
0 TIPOZIeNIaHHOM paboTe.

Pa6ora ¢ nundopmanueii:

YMEHUE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO
pa3’IMyYHbIX BUAOB U (HOPM MPEACTABICHUS, OTYYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAsl ~ JIUTepaTypa XUMHUYECKOI'O COAEP)KaHUSA, CIPAaBOUHBIE
nocobusi, pecypcbl HHTepHeTa), KpPUTUYECKH OLEHUBATHh MPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX M MMO3HABATEJbHBIX 33/1a4 ONPEAEIEHHOI0 TUIA, IPUOOPETEHHE OMbITA B
001acTH  MCIMOJb30BaHUS  HUH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pPELIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JHharpaMMaMu,
apyrumu popMaMu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOLIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuajora W (WiaM) AUCKYCCHUM) IO
CylmlecTBy  oOcyxaaemMol  TeMmbl, (OPMYIUPOBaTh CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  NPEACTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEILHON
NEATENBbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh IPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XUMUYECKOIO dKCIEpUMEHTa (J1abOpaTOpHOIO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS y4e€OHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JNEATEIbHOCTM  IPU  PELICHUH
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJIeHHs,, OOMEH MHEHHUSMH, «MO3IOBbIE HITYPMbD», KOOPAWHALIUS
COBMECTHBIX JEWCTBUI, OIpPEACICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PerynsiTuBHBIC YHMBEpCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BEIOMpaTh Haubomnee 3(h(PexkTUBHBIE COCOOBI pelIeHUs] Y4eOHbIX U
[O3HABATENbHBIX 33Jad, CAMOCTOSTEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIA  AJITOPUTM JIEWCTBUU IIPU BBITOJIHEHUH 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUSAX,
OLICHMBAaTh COOTBETCTBHE IIOJIyUEHHOI'O pEe3yJibTaTa 3asBICHHON LENH, YMEHUE
MCII0JIb30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUU 3aIaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM ¢enepalbHOM pabdodeil mporpamMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTA IO  TOJIYYEHHIO HOBOTO  3HAHUS, €ro HMHTEPIPETALNH,
peoOpa30oBaHUIO U TPUMEHEHUIO B PA3JIMUYHBIX YUCOHBIX U HOBBIX CUTYaIIHUsX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECh
(oHOpOJHAS U HEOJHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEJIbHASI ATOMHAsI U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JJICKTPOOTPULATEIIBHOCTh, CTEIECHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKUE PEaKINH, TETIOBON 3P PEKT peakiuu,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aToma, aToMHas OpOUTallb, PaanyC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITUH H
MIPUMEHSITh 3TU MOHATHUS IPYA ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCNOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY [JIi COCTaBJeHUs (opmyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKHUCIEHUS  JAJEMEHTOB B  OMHApHBIX  COCIUHEHMUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEICIEHHOMY KJIACCY COCAWHEHUU IO
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAHUE NEPUOJNYECKONW 3aBUCUMOCTU CBOMCTB
XUMHYECKUX BJIEMEHTOB OT MX IOJOXEHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e ONUCHIBATH M XapakTepu3oBaTh TabamuHyto (opmy Ilepromnueckoi
CUCTEMBl XUMHYECKHUX OJJEMEHTOB: pa3inyarb MOHATHUS «TJIaBHAas
noarpynna (A-rpymnmna)» u «mnodoounas noarpynmna (b-rpymnma)», maibie u
OoJbIIMEe TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHCIOBBIMM XAPAKTEPUCTUKAMHM CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps[l siipa, OOIIee YUCIIO AIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHThI, HCOPTAaHMYECKHUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (10 YUCIY M COCTaBY YUYaCTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOATBEPAKasi ONMHCAHUE TIPUMEPAMU MOJICKYIISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XHUMHUYECKUX TIpPEeBpallleHuid B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIE OIEpaIliy MBICIUTEILHON JESITEILHOCTH — aHaIU3
W CUHTE3, CpaBHEHHWE, 0000IIeHHe, CHCTeMAaTHU3aInio, Kiaccu(UKaIuio,
BBISIBIICHHE TPUYUHHO-CIEICTBEHHBIX CBA3CA — JJISI U3YYEHUSI CBOWCTB
BEIIECTB W XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIC METO/bI
MO3HAHUs — HAOIOJIEHUe, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeloBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  moOCyooll |
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIHMSMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOUpaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHON MacCOBOM JI0JEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTh  XMMHYECKUE  HKCHEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB IIETOUEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(makmyc, heHondTaNenH, METUIIOPAHK U JPYTUe).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHH: XHUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHHSI, XUMUYECKasi peakilusi, XUMUYECKasl CBs3b, TEIIOBOM A(dexT
peaKkiuu, MOJb, MOJSPHBIA  OOBEM,  pacTBOp,  DICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIUTHYECKAS JTUCCOIMAINNS, PEAKIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX [MOHITUUH H
MPUMEHSIThH 3TU MTOHSTHUSI IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJII COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JUYHOrO COCTaBa, IPUHAMICKHOCTh BEUIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIGHTHAsl, HWOHHAs, METaUIMYecKasi) B HEOPraHMYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XUMUYECKON (popmyle, XapakTep cpeabl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCNUHEHUU, TUIl KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIECMOHCTPUPOBATh €ro IOHWMAaHWUE: OMNHUCHIBAaTh M XapaKTEpPU30BaATh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «rJaBHas nonarpynna (A-rpynma)» U «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMECIOTCI B TIEPUOJAMYCCKONM Tabauie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sjpa, OOIIee YHCIO DJJICKTPOHOB U
pacnpeiesieHue WX 10 DJEKTPOHHBIM CJIOSM), OOBSCHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB 3JIEMEHTOB U MX COCIWHECHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEHIECTB, IOATBEPKIAsA OMUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUM, TOATBEP)KIAONINX  CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  pPEaKIUui
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMHUUECKOU PEaKIINU;

coOnrofaTh  MpaBWia  TMOJIb30BAHUS XUMHYECKOW  TMOCYIOM U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIONMIMEC  KAYECTBECHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PacClO3HABaTh OIMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHMS M HMOHBI M3YUYCHHBIX METAJIOB, MPHUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TO3HAHHUS —
Ha0JII0/ICHUE, MU3MEpPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId M
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
KoanuecTBo 4acoB DJIEKTPOHHbBIE CnHcOK UTOTOBBIX Cnoco06 oneHku
HaumenoBanmue
No Koutpouas- | [paktu- | (uudpposbie) IUVIAHUPYEMBbIX Pe3yJIbTaTOB HTOIOBLIX
a3/1eJI0B M TeM
n/o p Bcero | upie yecKue 06pa3OBaTeJ]],H],[e C YKAa3aHHUEM ITAINOB HUX IJIAHUPYEMBIX
MPOrpamMMbI
porp padoThI padoThl | pecypchl (popmupoBanus pe3yJabTaToB
Paspnea 1. llepBoHauajibHble XMMUYECKHE TOHATHS
- pacKpbIBaTh CMBICII YceTHBIN 0npoc;
OCHOBHBIX XMMHYECKHX - IpaKTH4ecKas
MOHATHI: cMech (omHOpoaHAas | paboTa
W HEOAHOPOIHAs);
XUMHUS — p )
- IPUMEHATHh €CTECTBEHHO-
Ba)kHast 00J1aCTh
Hay4YHbIC METObI TO3HAHUS —
€CTECTBO3HAHMS U bubmoteka IJOK
1.1 N 5 2 HaOJII0ICHHE, U3MEPCHHE,
MPaKTUYECKON https://m.edso0.ru/7f41837c
MO/IEJIMPOBAHUE, IKCCPUMEHT
e TENbHOCTH o .
(peanbHBINA 1 MBICTICHHBIN);
YelroBeKa
- CIIeZIOBAThH MpaBUIIaM
MMOJTH30BaHUS XUMHUYUECKOMN
IOCY/10H U JJaOOpaTOpHBIM
00opy0BaHUEM
- packphiBaTh CMBICH | - YCTHBIH OIIPOC;
OCHOBHBIX XUMUYECKUX | - PEIICHUE pacueT-
MOHATHI: aToOM, MOJEKyla :
BemecTsa i 5 > yJa, | HBIX 3ajJad4,
12 | xuvmaeckie 15 1 bu6mmoreka [JOK XUMHUYECKUU DIIEMEHT, IPOCTOE | - caMOCTOSTEIbHAS
https://m.eds00.ru/7f41837¢ | BemECTBO, CIIOKHOE BEIIECTBO, | paGoTa;
peakuuu ;
XUMUYECKas PeAKIHS, | _ xopTposbHAS
KJaccu pukanus PeaKtmi: | yagora

pCakin COCAMHCHUS, PCAKIIUU



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

Pa3IOKCHHS, peakuun
3aMeIIeHUs, PeaKiuu OoOMEHa,
BAJEHTHOCTh, OTHOCHUTEILHAS
aTOMHasT W MOJIEKYJIsIpHAs
Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIpHAs Macca,
MaccoBast IOIA XHUMHYECKOI'O
SJIEMEHTa B  COEIUHEHHUH,
- BBIYUCIIATH OTHOCHUTEJIBHYIO
MOJICKYJIIPHYIO W MOJISIPHYIO
Macchl BEIIECTB, MaCCOBYIO
JIOJIF0  XMMHYECKOI0 DJIEMEHTA
nmo ¢opmyiae  COCTUHEHHS,

IIPOBOJUTH pacy€rsl o
YPaBHEHHIO XUMHYECKON
peaxkuuu;

- HCIOJIB30BaTh XHMHYECKYIO
CUMBOJIMKY JJIsl COCTaBJIEHUS
(dbopMyI BEIIEeCTB U YpaBHEHHH
XUMUYECKUX PEAKLU;

-  WUIIOCTPUPOBATh B3aUMO-
CBSI3b OCHOBHBIX XMUMHUYECKUX
MOHATUM W MPUMEHATh OTH
MTOHATHS npu OIKMCAaHUU
BEIIECTB U UX NIPEBpALLCHUI

Uroro no pazneny

20

Pa3nen 2. BaxkHeluue npeacTaBuTe 1M HEOPraHUYeCKMX BelleCTB

2.1

Boznyx.
Kucnopon.
[Tonsitre 06

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

- PaCKpbIBaTh CMBICH MOHSATHI
9K30- ¥ SHAOTEPMUYECKUE
peaKIiu, TeIIoBOM 3P eKT

[IpakTrueckas
pabora;
- YCTHBIN OIpoC;



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

OKCnaax

peaKIum;

- OIIPEAENATh TPUHATICKHOCTD
BEIIECTB K OIPENCIEHHOMY
KJIaCCy COECIUHEHUH 11O
bopmynawm,

- WCIOJB30BaTh XUMHYECKYIO
CHMBOJIUKY [UUISI COCTaBJICHHS
(dbopMyI1 BeleCTB U ypaBHEHU I
XUMUYECKUX PEAKLU;

- CJIeZI0BATh npaBuIaM
oOpalieHusi ¢ BeleCTBaMU B
COOTBETCTBUM C  HMHCTPYK-
OUSMH 1[0  BBINOJHEHUIO
1a00paTOpHBIX  XHUMHYECKUX
OMBITOB MO TMOJY4YCHUIO H
COOMpaHuIo ra3000pa3HbIX
BEIICCTB

- CAaMOCTOSITeIIbHAS
pabora

2.2

Bonopon.
IToustue o
KHUCIIOTaX U COJISIX

bubmioreka [IOK

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

- PacKpbIBaTh CMBICII TTOHATHI
MOJISIpHBIN 00BEM, KUCIIOTA,
COJIb;

- HWCHOJIb30BaTh XHMHYECKYIO
CUMBOJIMKY JJii COCTaBJICHUS
(dbopMyI1 BeleCcTB U ypaBHEHU I
XUMUYECKUX PEAKLIHI;

- pacKpbIBaTh CMBICI 3aKOHA
ABorazipo

IIpakTueckas
paboTa;

- YCTHBIN OIIpOC;

- pelieHue
pacueTHbBIX 3a/1a4;
- CAMOCTOSITeJIbHAS
pabora

2.3

Bopga. PactBopsl.
[Tonsitre 06
OCHOBAHUAX

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢

- paCKpbIBaTh CMBICJI ITIOHATUSA
OCHOBAaHHUE;

- BBIYUCJIATH MaCCOBYIO JOJIO
BEIIIECTBA B pacTBOPE;

[IpakTrueckas
pabora;

- YCTHBIN OIpoC;
- peleHue



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

- CIIEZI0BATH MIPAaBHJIaM
oOpallleHHs C BEIIeCTBAMU B
COOTBETCTBHH C UHCTPYKIIHUS -
MU IO IPUTOTOBIIEHUIO
pacTBOPOB € ONPEAEIEHHON
MacCOBOH J10JI€ pacTBOPEH-
HOT'O BEIIECTBA

pacyeTHBIX 3a/1a4;
- KOHTPOJIbHAS
pabota

OCHOBHEIE
94 KJIACCBI 1 1

HGOpFaHI/I‘l CCKUX
COEUHEHUN

bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢

- pacKpbIBaTh CMBICII IIOHATUN
OKCHJ, KMCJIOTa, COIlb,
OCHOBAHME;

- IPOTrHO3UPOBATH CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT MX
Ka4eCTBEHHOI'O
BO3MOKHOCTH
XUMHUYECKUX IPEBpAICHUN B
pa3IMYHBIX YCIOBUSAX;

- IJJAHUPOBATh U IPOBONTH

COCTaBa,
MPOTEKAHHUSI

XUMHUYECKU € SKCIIEPUMEH THI
10 PAaCIO3HABaHUIO PACTBOPOB
IeJI04eil U KUCIIOT ¢
MTOMOIIBIO HHIUKAaTOPOB
(;rakmyc, penondranens,
METHJIOPAHXK U IPYTHE)

[IpakTtrueckas
pabora;

- YCTHBIN OIpOC;

- CaMOCTOsITeIbHAs
pabora;

- KOHTpOJIbHAS
pabora

Hroro no pazueiy 30

Pasnen 3. Ilepuoaudeckuii 3akon u [lepuoanyeckasi cucreMa Xu MHYeCKHX

1eMmeHTOB JI. U. MenneneeBa. CTpoeHue aToMOB. XUMHYECKAas CBA3b.

OKHCJINTEIBLHO-BOCCTAHOBUTEIbHBIE pPe€aKuun

31 [Tepuoanueckuii .

3aKOH "

bubmioreka [IOK

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

- PacKphIBaTh CMBICI MOHSATHI
AIpO  aTroma, JJIEKTPOHHBIN

YceTHBIN O1poc;
- CAMOCTOSITENIbHAS



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

Ileprnonnueckas
cucrema
XUMHYECKUX
anemenToB /JI. U.
Meneneena.
Crpoenne aToma

cion aToma, aToOMHas
opOuTalb, paguyc aToma;

- pacKpbIBaTh CMBICI
[Tepuonuyeckoro 3akona J[. 1.
MenpeneeBa: 1eMOHCTPUPO-
BaTh MOHUMAaHUE MEePHUOUYEC-
KO 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX
nostoxkenus B Ilepuonnueckon
CUCTEME;

- OIHUCHIBATb H XapaKTepu-
30BaTh TaOMU4YHYH  (opmy
[Tepuonnyeckoit CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJIaBHas
noarpynna (A-rpymnma)» u
«mobounas noarpynna (b-
rpymnmna)», maible U OoiblIne
MEPUOJIbI, COOTHOCUTH 0003HA-
YEHHS, KOTOpbIE HMMEIOTCS B
Tabnuie «ITepuognueckas
cUCTEeMa XMMHYECKHX DJIEMEH-
toB J[. WM. MengeneeBa» ¢
YUCIIOBBIMU XapaKTEePUCTH -
KamMu CTPOCHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB
(coctaB m 3apsa sgpa, oOiree
YHUCI0 3JICKTPOHOB u
pacrnpeneneHue ux mno
AJIEKTPOHHBIM CJIOSIM)

pabora

3.2

Xumuueckast

bu6mmoreka [JOK

- pacKphIBaTh CMBICI MOHSATHI

- YCTHBIN OIpoC;




CBA3b.

HBIE PEAKLINU

OKHUCIIUTEIBLHO-
BOCCTAaHOBHUTENb-

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

XUMUYECKas CBS3b, MOJISIPHAS U
HEMNoJIsIpHas KOBaJICHTHas
CBSI3b, HOHHAas CBS3b, HOH,
KaTHOH, aHHOH,

- ONpenensiTh BaJCHTHOCTh
aTOMOB 3JIEMEHTOB B
OMHAPHBIX COCIMHCHUSX,
CTEICHb OKHCIICHHUS DJIEMEHTOB
B OWHApHBIX COCIUHECHHSIX,

MNPUHAJIC)KHOCTh BCHICCTB K

orpenenéHHOMY KJIaccy
coefuHeHU 1O opmynam,
BU/]T XUMHUYECKOU CBSI3U

(koBaJleHTHAasT ¥ MOHHas) B
HEOPraHMYECKUX COCANHEHHSIX

- CAaMOCTOSITeIIbHAS
pabora;

- KOHTPOJIbHAS
pabota

Wroro mo paznemny 15
Pe3epBHOE Bpems 3
OBLIEE

KOJIMYECTBO 68
YACOB I10

I[TPOT'PAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie | IlpakTnueckue (pp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 1 bubmotexa [JOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmotexa [JOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [IOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa LIOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.eds00.ru/7f41a636
KPEMHHI U UX COSTMHEHUS
Wroro no pazneny 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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxkaounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypchbl

1 IIpenmet xumun. Poibp XuMHH B )KU3HU 1 bubmmoreka LIOK
yesjoBeKa. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTe 0 MeTOaX MTO3HAHUS B XUMHUHU 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d227e
[Tpaktnueckas padora Ne 1 «IIpaBuia

3 paboThI B JTAOOPATOPHH M ITPUEMBI 1 1 bubmmorexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITOCOOBI 1 bu6mmoreka [JOK
paszesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Pa3genenue cmeceit (Ha mpumepe 1 1 brbmorexa [TOK

A . pumep https://m.edsoo.ru/ff0d28c8
OYHUCTKH MOBAPEHHOMN COJIH)»
bubmioreka [IOK
6 A 1
TOMBLH MOJICKYIIB! https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOXKHEBIE BEIIECTBA 1 bubmorexa HOK

P https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUeHHE 1 butmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [JOK
10 Xumuueckas popMyia. BaaeHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAs aTOMHAs Macca. bubmoteka IJOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYIECKOT' O bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ff0d350c
13 KoamuectBo BemecTBa. Moib. bubmotexa [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne U XUMUISCKNC SIBICHUS. bubmioreka [IOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs IPOTEKAHUS bubmuorexa [IOK
XUMUYECKUX PEaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUS MacChl BEILIECTB. bubmotexa [JOK
XUMHYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konmuecTsa, Macchbl
17 BEIIECTBA MO YPAaBHEHUSIM XUMUUECKUX bubmmorexa [IOK
H . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanuss XUMUIECKUX pPeaKIuii
18 (coenuHeHUs1, pa3JIOKEHUS bubmiorexa LIOK
! P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKJIOEUCT 0606y eHue u bubmioreia LTOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3allusl 3HAHUH
20 Kontponphas pabora Nel o reme bubmuoreka LIOK
«BemecTBa 1 XUMHUECKHUE pEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bosnyx — cMech razos. Cocras bu6mioteka LIOK

Bo3ayxa. Kuciaopong — aneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BemectBo. O30H

duznyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIopoa (peakuu OKHCIEHUS bubmorexa [OK
TIOpOAd (peakdt g ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOwI moTydeHust KUCIopo/a B
23 nabopaTOpUU U MPOMBIIIJICHHOCTH brbmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoi 3¢dekT XuMuIecKou
24 peakiuu, MOHATHE O bubmmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TommuBo (HeTh, Yroiib U METaH).
25 3ar SISHCIEI/IC(1;03 yia CIOCOOBI Zro bubmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «[lomy4enue u cobupanue Kuciopoaa bubmmorexa [IOK
Y . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
97 Bonopon — 3neMeHT u mpocroe bubmmotexa [IOK
BelecTBo. Haxoxaenue B mpuponae https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XUMHYECKHE CBOMCTBA bu6moreka [JOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
29 II
OHITHC O KHCHOTAX 1 cOIX https://m.edsoo.ru/ff0d50d2
30 CriocoObl IOJIy4eHHsI BOIOPO/IA B bubmoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 mo treme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue BOA0Opoaa,

H3Y4YEHHUE €ro CBONCTBY»

https://m.edsoo.ru/ff0d4f42
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MounsipHblil 00bEM ra3oB. 3aKoH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncaenns o0bEMa, KOIHMYECTBA
33 BEII[ECTBA T'a3a M0 €ro N3BECTHOM bubmiorexa LIOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UJIU 00BEMY
Beraucienust 00bEMOB ra3oB 1Mo
34 ABHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA brbmorexa [TOK
P R peakh . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 ®du3znyecKkne 1 XMMUYECKUE CBONCTBA bubmotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHwuii. [loHsiTHE 00 bu6mmoreka [JOK
MHIMKaTOpaxX https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. Hackienabie
37 u HiHaCBIpeHHBII; aCTBOPBI MH;CCOBaH bubmmorexa [IOK
N P PRI https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B pacTBOPE
[Ipaktueckas padorta Ne 5 mo teme
38 «IIpuroroBiieHre pacCTBOPOB C bubmotexa [JOK
OIpeenEHHON MacCOBOM 10JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILLIECTBA»
39 KonTtponbsHas padora Ne2 o teme bubmuorexa [JOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, KJIacCupUKaims, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue 1 XuMHU4YECKHE CBONCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHus: cOCTaB, Kiaccupuranus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyuenue u XuMH4YECKUE CBOMCTBA bubmuoreka LIOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxanus, bu6moreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyyeHnue u XuMHYECKHE CBOWCTBA bubmmotexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPa,

46 CHOCOéBII)HOJ'I )eHI/I}I XI/IMI/I‘:Z(I:)KI/IC bubmorexa HOK

. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padorta Ne 6. Perenue

47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«OCHOBHBI€ KJIaCChl HEOPIaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIIMH CHUIN

48 I'enernueckast CBSI3b MEX1Y KlaccaMu bubmmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O06o001IeHrEe U CUCTEMAaTH3aIUs 3HAHMI

m H https://m.edso0.ru/00ad9ch?2
KonTtponbsnas padora Ne3 mo reme
50 "OCHOBHBIE KJIaCCHI HEOPraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHCHUM
[lepBbie MONBITKY KJIaCCU(PUKALIUH
51 XHMHYECKHUX 3JIeMEHTOB. IlorsaTue o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepnonnueckuii 3aKoH 1
bu6moreka [JOK
52 [Tepuonuueckas cucTeMa XUMHY ECKHX
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. MenzaeneeBa
buo OK
53 [Tepuoapl, rpymnmbl, HOATPYIIIBI nosmorexa L1

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [JOK

>4 snep. 3oTombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 060J‘IO‘~ICKV BuGmiorexa LIOK
55 aToMOB 35ieMeHTOoB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepucTuKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKECHUIO B bu6moreka [JOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leppoanueckoro 3akoHa JJis
57 pa3BUTUS HAyKH U nipakTuku. 1. W. bubmuorexa [IOK
MenneneeB — y4€HbIH, Ieaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DJIEKTPOOTPULATEIIEHOCTh ATOMOB bubmotexa [JOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 VIoHHas XHMHHECKas CBA3k https://m.edsoo.ru/00adac34
50 KoBasieHTHAas osipHast XUMHYECKAst bubmmoteka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOIsIpHAsT XUMUY eCKast bubmotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneitb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIHTEIbHO-BOCCTAHOBUTEILHBIC bubmoteka [JOK
peaKkuuu https://m.edso00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonTtponwsnas padora Ned o teme bubmotexa [JOK
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«CtpoeHune atomMa. XMMHUYECKas CBSA3b»

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

66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
cucTeMaTHh3aIus 3HaHU https://m.edso0.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmotexa [IOK
CHCTEeMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKUX DJIEMEHTOB 1 bubmorexa [TOK

B} https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMudeckoi CBSI3H U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHUE 3HAHUMA 1 1
OCHOBHBIX pa3IeoB Kypca 8 Kjaccay

6 Knaccudukanus xummaeckux 1 bubmioreka [IOK
peaKuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHEe O CKOPOCTU XUMUUYECKOU

7 eakuuu. [IoHsITHE O TOMOrE€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TreTEepPOreHHBIX PEaAKITUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUSIONIME HA CKOPOCTh 1

XUMHYECKON PE€aKkouu U MMOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XHUMHUYECKOIr0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2JIEKTPOIUTHUECKON
10 I/IC(F))O na I/II/IpCI/IJILHBIe U cia0ble bubmiorera ITOK
A 1AL https://m.edso0.ru/00adcd68
ANEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKIAi bubmorexa LHOK
P peart https://m.edsoo.ru/00add448
XHUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHHI B CBETE MIPEICTABICHUN bubmorexa [IOK
pun https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOMN IUCCOITUALINN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peaCcTaBICHU 00 Bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOMN TUCCOIUALINH
14 ITonaTue o rugponnse comneit bubmrorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 OO6o001IeHNe U CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Perrenne sxcriepuMeEHTAIBHBIX bubmorexa [IOK
P https://m.edsoo.ru/00addbfa
3aaay
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TU CCOLIUALIUS Bubmiorexa HOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUH B PACTBOPAX)
OO6m1ast XxapakTepUCTHKA TaJOr€HOB.
18 XuMHYECKUE CBOMCTBA HA IIPUMEPE bubmorera TOK
P P https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposoapopo. ComnsiHasi KUcCioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOIMCTBA, MOTy4YCHHE,
MPUMEHEHUE

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

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue coONSIHOM KUCIOTHI,
- . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus mo ypaBHEeHUSIM
21 XUMHUYECKUX eazpnﬁ €CJIM O/IUH U3 brbmorexa [TOK
PEATIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO011ast XapakTepUCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUN CEPHI.
93 Haxoxnenue cepbl U €€ coeqMHEeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3nYeCKue 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunepl cepbl. CepHast KHCIIOTA,
25 ¢buznyecKknue 1 XUMHUYECKHUE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIloco0a
26 MOJYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIel cpeapl CoeNNHEHUSIMU
Cephl
97 Beruucnenne MmaccoBoi 1071 BbIXO/a bu6mmoreka [JOK
MPOAYKTA PEAKIUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IpUpoJe, GU3HUECKHUE U
XUMHYECKUE CBOKCTBA

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

AmMuak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOKCTBA, MOJTYYECHHUE U bubmorexa [TOK
> THOTYH https://m.edsoo.ru/00adf004
MPUMEH CHUE
[Ipaktueckas padorta Ne 3 o teme
30 «Ilonyuenne aMMHaKa, U3y4eHUE €ro brbmorexa [TOK
. - MY https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KHCIIOTa, € PU3nYeCcKHue u bubmuorexa [IOK
XMMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonbp3oBanue HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAIBHBIX

32 no0peHnii. XUMHYECKOE bubmorexa HOK
yAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIIbl
COCMHEHUSMH a30Ta
®Dochop. Oxenn pochopa u

33 (boc:li))o pHaSI KI/ICJ'I((I))Ta (bq)lfau(q\e/:)cxne u brbamorexa [IOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Hcnonbs3zoBanue gpocdaros B

34 KaueCcTBE MUHEPAJIbHBIX yI100pEHUI. bubmuorexa [JOK
3arpsi3HeHHe IPUPOIHOM CPEb https://m.edsoo.ru/00adfc20
¢dbocdaramu
Yraepoa, pacnpocTpaHeHHE B

35 pH 1(3) e gmsnzecxie U XUMUYECKHE bubmorexa [TOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMcCTBa
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKoNoruyeckue npoodieMsl,
CBsi3aHHBIE ¢ OKcuaoM yrieponaa (1V)

37 VYronbHas KUCIOTA U €€ COJH bubmorexa [JOK
https://m.edso00.ru/00ae006¢c
[Ipaktuueckas padota Ne 4 o Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KavecTBeHHas peakuus Ha kKapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHaYaIbHBIE TTOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoja
40 KpeMHuii 1 ero coeHeHuUs bubmioreia LTOK
https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Bakuelmme HeMeTallJIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponbnas pabora Ne3 o reme

42 «BakHeimme HeMeTaJlTbl U UX bubmorexa TIOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtammdeckas CBsI3b U bubmoteka [JOK
METaJUIMYeCcKasi KPUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBoricTBa
METaJJIOB
XUMHUECKHE CBONCTBA METAJIJIOB.

44 DNEeKTPOXUMUUYECKHUH psJl bubmmorexa [IOK

HANPsLKEHUN METAJIOB

https://m.edsoo.ru/00ael1156
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O61ue criocoObl MoTy4YeHus
MetajuioB. CruiaBbel. BerduciieHus 11o

45 aBHEHUAM XUMHYECKHUX PEAKIIUN bubmorexa HOK
yp PeAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH M3 PEareéHTOB COJCPKUT
MPUMECH
46 TToHaTHE O KOPPO3UU METAIIIOB bubmiorera TTOK
pp https://m.edso0.ru/00ae1278
bubmioreka [IOK
47
[lenounbie merauel https://m.edsoo.ru/00ael4b2
48 OKcuUIbI ¥ TUAPOKCUABI HATPHS U bubmmorexa [IOK
KaJus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuorexa [IOK
KaJIbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelimme coequHeHns KaabIus bubmorexa HOK
A 1 https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CHCTEMATA3AIHS
3HAaHUH
59 JKEcTKOCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTnueckas padorta Ne 6 mo reme
53 "YKEcTKOCTh BOIBI U METOMBI €6 bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [JOK
54 A
JTOMITHITH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHA H bubmorexa [IOK
THIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keteso bu6mmoreka [JOK

https://m.edso00.ru/00ae1d86
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Oxcunibl, THAPOKCUABI M COJIHU XKee3a

bu6mmoreka [JOK

> (I u xxenesa (M1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
[Ipaktuueckas padota Ne 7. Pemienue
59 JKCIIEPUMEHTAJIBHBIX 3a7a4 MO TEME bubmuotexa [JOK
«BaxHelnme MeTabl U UX https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UM bubmuorexa [IOK
COJICPKUT MpUMecH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOH JIOJIH BBIXOJ[a MPOAYKTa
peakuu
61 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
Kontponshas padora Ned mo reme
62 «BakHelmme MeTaIbl U X
COCITUH CHHUSI»
63 BemectBa u Mmarepuaisl B bu6mmorexa IIOK
MMOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso00.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPo0IeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O0001IeHNE 1 bubmorexa [IOK
cHUCTEeMAaTH3alus 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001ICHNHE 1 bubmotexa [JOK
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cucTeMaTU3alMA 3HAHUN

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

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMAaTHU3AallMA 3HAHUN

bubmoteka IJOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YYHEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AknronepHoe o6miectBo «M3narenscTBo «IIpocBemienne»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

AKHI/IOHCpHOG 06HICCTBO «H3parenbCcTBO «HpOCB@HlGHI/IC»

METOIUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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