MHWHHUCTEPCTBO NPOCBEIMIEHUS POCCHMCKOM ®EJIEPAITUN
MuHuCTEpPCTBO 00pa30BaHKs U HAYKU YIMypPTckoi PecnyOauku
MynununajbHoe oopaszoBanue "'MoKruHcknil OKpyr MoKruHCKuil paioH
Yamyprckoi Pecny0auku"

MBOY "llazaasckasa OOH"

COI'JTACOBAHO YTBEPX/IEHO
3aMecTUTENb TUPEKTOPA I10 JIMpexTop IIKOJIbI
YBP

Yysamios O.A.
Cenesnena C. A, 1Ipukas Ne 78-I" ot «31» aBrycr 2023 r.

oT «30» aBrycra 2023 .

PABOYAS ITPOI'PAMMA

yueOHOoro npeamera «Xumus. bazoBblii ypoBeHb)

115t oOydaronuxcst 8-9 kiaccos

a. Ia3zsaa 2023






IMNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yabTaraM OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takke Ha ocHOBe eaepanbHOl paboueld MpPOrpamMMbI
BOCIUTAHUA U C YYETOM KOHIIEIIIIUU TIPENOIaBaHusl YUeOHOTO MpeaMeTa « XUMHS»
B 00pa3oBaTebHbIX opranuzamnusax Poccuiickoit denepanuu.

[Iporpamma mo xumum AA€T TPENCTABICHHUE O IENSIX, OOIIEH CcTpaTeruu
oOyueHus, BOCIUTAHUS ¥ Pa3BUTUA OOYyYAIONIUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHABIMBAECT o0si3aTenpHOE peIMETHOE COJIEpKaHue,
peaycMaTpuBaeT paclpesielieHue €ro Mo KiaccaM W CTPYKTYpUpPOBaHHE IO
paznenaM U TEeMaM MpPOrpaMMbl MO XHUMHH, OIpPEAENSeT KOJWYECTBEHHBIE U
Ka4eCTBEHHbBIE XapaKTEPUCTUKHU COJIepXKaHusl, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh  M3YYEHUS XUMHM C YYE€TOM  MEXKIPEOMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTMKM  Yy4eOHOro TMpoIlecca, BO3PACTHBIX
0ocoOeHHOCTEH  OOyyaromMXcs, OmpeaeiseT BO3MOXHOCTU MpeaMera IS
peanuzanuu TPeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a TaKXKe TPEOOBAHUU K
pe3yabTaram 0O0y4eHHs] XUMUU Ha YPOBHE IIeJIel U3y4eHUsI MTPeIMETa U OCHOBHBIX
BUJIOB Y4Y€OHO-TIO3HABATEIILHOU JEATEILHOCTU OOYdYaromerocsi Mo OCBOCHUIO
y4eOHOTO COZEp KaHUsI.

3HaHWE XUMHUHU CIY)KHUT OCHOBOW M (DOPMHUPOBAHUS MHUPOBO33PCHUS
oOyuJaromerocsi, €ro MpeacTaBICHU O MaTepUaIbLHOM €IUHCTBE MUPA, BAKHYIO
poiib UrparoT GopMUpYEeMble XHMHUEW NPEJCTaBICHUS O B3aUMOIPEBPAILICHUSIX
SHEPruu U 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX pelieHUs I100abHBIX
npoOjeM yCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYECKOMH,
MUIIEBOU W SKOJIOTHUECKON 0€30TacHOCTH, MPOOIIEM 3paBOOXPaHEHUS.

N3yuenue xumuu:

crnocoOCTBYeT  peaiu3aldd  BO3MOXKHOCTEH  JJii  caMOpa3BUTUSA U
dbopMUpOBaHUS KYJIBTYPhl JUYHOCTH, €€ 00111eH 1 (YHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMHUpPOBAHWE MBINUICHUS W TBOPUYECKUX CIMOCOOHOCTEH
o0OyJaromuxcsi, HaBBIKOB WX CAMOCTOSTENHHOM Yy4eOHOW JIeATEeITHhHOCTH,
OKCIIEPUMEHTANFHBIX M HCCIENOBATENbCKUX YMEHUM, HEOOXONUMBIX Kak B
MOBCETHEBHOM XKM3HU, TaK U B MPO(ECCUOHATBLHOM JEATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIS/Ia HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHON TPAMOTHOCTH OOYYArOIITNXCS;



CIIOCOOCTBYET bopMUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaj B
AKOJIOTUYECKOEe 00pa30BaHuEe 00yUYarOIIHUXCS.

JlanHbple HampaBiieHHsT B OOyYEHHH XHMHH OOECIEUYMBAIOTCS CIeUU(PUKON
colmepkanusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IEAaroru4ecKH
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMHUH Ha ONPEACIIEHHOM dTare e
pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIIMMUCS CUCTEMbl NMEPBOHAYAJIBHBIX MOHSITUNW XUMHUH, OCHOB
HEOPraHMYEeCKOM XHWMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSTHI
OpraHUY€CKON XUMUHU.

CrpykTypa comepkaHusi MPOTpaMMbl IO XUMUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTeMHOro mnoaxoaa kK e€ uizyudeHuro. CoaeprkaHue CKJIAIbIBACTCS U3 CUCTEMBbI
MOHATUH O XMMHYECKOM 3JIEMEHTE Y BELIECTBE U CUCTEMBI IIOHITUA O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl MO MPUHIIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUSI;

— Ilepuonnueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3H;

— TMOpeacTaBieHUN 00 SIEKTPOJMTHUYECKON AMCCOIMAIlMA BEIIECTB B
pacTBopax.

Teopervueckrue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OSMIUPUYECKU
MOJTyYCHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OTHOTO
YPOBHS K APYTrOMY, BBIONHSA (PyHKIIMKU OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U TIOYUEHUS N3y4aeMbIX
BEILECTB.

OcBoeHue mporpamMmbl 1O XHMHHM  CIOCOOCTBYET  (DOPMHUPOBAHUIO
MIPEACTABJIEHUS] O XUMHYECKOM COCTABIISIIOLIEH HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM MpUPONbI, LEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METO/IaM TO3HAHUS B Hayke. V3ydeHHE XMMHHM TNPOUCXOAUT C IPHUBICYCHUEM
3HAHUW W3 paHee HW3YUYCHHBIX YYEOHBIX MpeaMeToB: «OKpyXaroluid MUp,
«bunonorusd. 5—7 knacce» n «Pu3MKa. 7 KIacey.

[Ipy wu3ydeHMM XUMUU TPOUCXOAUT (POPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOM HAyKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NEATeIbHOCTH 4YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBHI.
3amaya y4yeOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHCTEMbl XMMHYECKUX
3HAaHUH — Ba)KHEHINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKHUX ITOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHNM K HayyHbIM METOJaM TIO3HAHUSA TIPU W3YYCHUH BEIIECTB H
XUMUYECKUX peaklvii, B GOPMUPOBAHUMU U PA3BUTHUU MO3HABATEIbHBIX YMEHUU U
WX TPUMEHEHUHW B Y4eOHO-MO3HABATEILHOW U y4EOHO-UCCIIEe0BATEIBCKOM
NEeSATENbHOCTH, OCBOCHHMU NpaBWJI 0O€30MacHOro oOpalleHHs C BEUIECTBAMU B
ITOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnrn XMMHUHU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE LI, KaK:

— (¢opMHUpOBaHUE WHTEIUICKTYaJIbHO pPa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY IMPUHSATHUIO PEIICHUH,
CroCOOHOM aIanTHPOBATHCH K OBICTPO MEHSIOITUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh  OOy4YeHHs Ha CHCTEMaTHYecKoe MpHOOIICHHE
00y4Jaronmxcsi K CaMOCTOATEIbHOW I103HABaTEIbHON JESATEILHOCTU, HAyYHBIM
METO/laM TMO3HaHUusA, (HOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0OecreyeHue yciaoBUi, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyHAIOIIUMHUCS
OMbITa Pa3HOOOPA3HON JEATEIBHOCTH, MO3HAHWUS W CaMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KITFOYEBBIX KOMIICTEHIINI), MMEIONINX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3ITUYHBIX BUJOB JIESITEIbHOCTH;

— (dopmupoBanue oO0mel (QyHKIUOHATBLHOM U  €CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATh M OICHUBATH SIBICHUS
OKPYXAaIOIIEro MHpA, MCIOIb3ysl 3HAHHUS U OIbIT, MOJYyYECHHbIE NPU HU3YUYECHUU
XUMUH, TPUMEHATh WX MPU PEHICHUU TMpoOJeM B TIOBCEIHCBHOW XKU3HH U
TPYAOBOU JIEITEILHOCTH;

— (¢dopmupoBaHne y OOydYaOMMXCS TYMAaHUCTHUYECKUX OTHOIICHHMA,
MOHVUMAHUS ICHHOCTH XHUMHYECKUX 3HAHWA I BBIPAOOTKH DKOJOTHYECKH
1esecoo0pa3Horo MOBENEHUST B OBITY W TPYAOBOM JEATEIBHOCTH B LETSAX
COXPAHEHHS CBOETO 37I0POBBS U OKPYKAIOIIEH IPUPOTHOMN CPEIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHWIO HAa OCHOBE YCBOEHHS OOILEYEIOBEYECKHX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQWISI U HANPABICHHOCTU JaJTbHEHIIIETO
00y4eHUsI.

BocnurarenpHbIi TOTEHIUAT TPEAMETa « XUMUSD» PEaTu3yeTCs Yepes:

— MPUBJICYEHWE BHUMAHUS OOYYAIONIUXCS K I[EHHOCTHOMY acCIeKTY
M3y4aeMbIX Ha ypoKax SIBJICHHMM, OpraHu3aiuio paboThl ¢ ToJiydaeMoW Ha
YPOKE COIMAJIbHO 3HAUMMOM HHpOPMaIueld — MHUIIMUPOBAHKE €€ 00CYKICHHUS,
BBICKA3bIBaHHS OOYYaIOIIMMHUCSI CBOETO MHEHHS II0 €€ IOBOAY, BBIPAOOTKH
CBOETO OTHOIICHUS K HEM;



— JIEMOHCTpAlMi0  OOydYalIIMMCS ~ MPUMEPOB  OTBETCTBEHHOTO,
IPaXKJaHCKOTO TIOBEICHMUSI, TIPOSBIICHUS YEIOBEKOIIOOMS 1 T0OPOCEPACUHOCTH,
gyepe3 Mom0op COOTBETCTBYIOMIMX TEKCTOB IS YTCHHS, 3a1a4 IS PEIICHUs,
MPOOJIEMHBIX CUTYAITUi TSI OOCYKIACHUS B KIIACCE;

— MpPUMEHEHHWE Ha YPOKE HWHTEPAKTUBHBIX (QopM  paboThl C
00yYaroImMUMHCS: UHTEIUICKTYalIbHBIX UTP, CTUMYJIUPYIOIIUX MMO3HABATEIHHYIO
MOTHBAIMIO OOyYarOMMXCS; JAUIAKTHYECKOTO Tearpa, IJe IMOJyYCHHBIC Ha
YpOKe 3HAHUSA OOBITPHIBAIOTCS B TeaTPaJIbHBIX IOCTAHOBKAX; JIHUCKYCCHHA,
KOTOpBIE JAl0T OOYyYaromuMCs BO3MOXKHOCTh TPHOOPECTH OMBIT BEACHUS
KOHCTPYKTHBHOTO JIHAJIOTa; TPYNIOBON pabOTHl MM pabOTHI B Mapax, KOTOPhIC
ydaT oOyd4arommxcsi KOMaHIHOW paboTe W B3aWMOIEHCTBUIO C JIPYTHMH
00yJaroITUMHUCS;

— WHUIAAPOBAHUE W TOIACPKKY HCCIIEIOBATEIbCKON NeITeTbHOCTH
oOyJaromuxcsi B paMKax peaju3alii UMM HHIWBUAYAJIbHBIX W TPYNIOBBIX
WCCIICJIOBATEIbCKIUX TPOEKTOB, YTO JacT OOyYaroIIUMCS BO3MOXHOCTH
NpUOOpPECTH HABBIK CAMOCTOSATEIHHOTO PEIICHUS TEOPETUYCCKON MPOOIEMBI,
HAaBBIK TeHEpPUpOBaHUA © OQopmiIeHHS COOCTBEHHBIX WJEH, HaBBIK
YBAXUTEIHHOTO OTHOMICHUS K YYXHUM HAesIM, O(OpMIIEHHBIM B paborax
JPYTHX WCCIIe0oBAaTeNeH, HABBIK MyOIMYHOTO BRICTYIIICHUS TIEPE]T ayIuTOPUCH,
apryMEHTHUPOBAHUS U OTCTAaUBAHUS CBOCH TOYKH 3PCHHUS.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX JUISI HM3YyYEHUS XUMHUW Ha YPOBHE
OCHOBHOTIO 00111eT0 00pa3oBaHus, cocTabiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

PaGouas mporpaMma BOCIIUTAHUA OTPAKCHA B JIMYHOCTHBIX PC3YyJIbTaTaX.



COAEPXAHME OBYYEHMUSA

8 KJIACC

IlepBoHauya/IbHbIE XUMHYECKUE OHATHS

[Ipeamer xumuu. Ponp XUMUM B )KM3HU YEJIOBEKA. XHMHUS B CUCTEME HAyK.
Tena u BemecTtBa. Duznyeckue CBOMCTBA BEHIECTB. ATrperaTHoe COCTOSIHUE
BenlecTB. IloHaTue o MeTodax IMO3HAHUS B XUMHH. UHCThIE BelIECTBA U CMECH.
CnocoObl pa3neneHus CMeCei.

ATOMBI U MOJEKYNIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aJIeMeHTOB. [IpocCThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumudeckas ¢popmyiia. BaleHTHOCTh aTOMOB XUMHYECKHX JIEMEHTOB. 3aKOH
IOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTEIbHAS aTroMHas mMacca. OTHOCUTEIbHAS
MOJIEKYJIsIpHAsg Macca. MaccoBast 0JIsi XUMMHAYECKOTO 3JIEMEHTA B COCIMHECHUH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3auMocCBsI3bp KOIM4YECTBa,
MacCchl W 4YHCIA CTPYKTYPHBIX €OWHUIl BemecTBa. Pacuérel mo QopMynam
XUMHUYCCKUX COCAUHCHUM.

PU3UUECKHUE U XUMUYECKUE SBJICHUS. XUMUAUECKas PEAKIU U €€ MPU3HAKHU.
3aKOH COXpaHEHHWS MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccubuxarms
XUMHYECKUX PeakIuil (COCTMHEHUS, Pa3IOKCHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMMUYECKOM IMOCY/IOH, IpaBujaMu paboOThl B j1abopaTopuu U
npuéMamMu oOpalieHus: ¢ JabopaTopHbIM 000pPYAOBaHUEM, U3YUYEHUE U OMHCAHUE
bu3HUecCKuX CBOMCTB 00OpaslloB HEOPTraHWYECKHX BEIICCTB, HAOIIOACHUE
dbu3ndeckux (TUTaBICHUE BOCKA, TasHUE JIbJa, pacTHpaHHWE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCAIMS BOABI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICMCTBHE Mejia C KUCIOTOM) sIBJICHUM, HaOMI0IeHnEe U
OMHUCAaHKWE MPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peaklMil (pas3ioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHJIOM Oapusi, pa3ioKeHHE THAPOKCHIA
meau (II) mpu HarpeBanuu, B3auMonencTBre xene3a ¢ pactBopom conu menu (11),
U3y4YeHHEe CIOCOOOB pasfeieHus CMeCcei: ¢ MOMOIIbI0 MarHuta, (GUIBTPOBaHUE,
BBITIApMBAHUE, TUCTHILIALMS, XpoMmarorpadus, MPOBEICHHE OYUCTKU MOBAPEHHON
comv, HAOMIONEHWE W  OMHCAaHWE  PE3YJIBTaTOB  TPOBEIACHUS  OINBITA,
WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHHWS MACChI, CO3JIaHWE MOJICJIIEH MOJIEKYJI
(IIrapoCcTepKHEBBIX ).

Baxueiiue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 35IeMEHT U MPOCTOE
BeliecTBO. HaxoxaeHue Kuciopoga B TpuUpoae, (PU3NUECKUE W XUMHYCCKUE
cBoiictBa (peakiuu rtopenus). Oxcupabl. I[Ipumenenne xucimopona. CrocoObl



MOJy4eHUs] KHUCJIOpoJa B JA0OpaTOpUM U MPOMBIIUICEHHOCTH. KpyroBopot
Kucnopona B npupoze. O30H — aIoTpoIiHas MoAU(PUKaAILUs KUCIOPOAa.

TermnoBoil >PpeKkT XUMUYECKON peakuuu, TEPMOXHUMHUYECKHUE YpPaBHEHMS,
9K30- M DHIAOTEPMHUYECKHE peakuuu. TOIuMBO: yroinb M METaH. 3arpsi3HEHUE
BO3/yXa, YCUJIEHUE TAPHUKOBOTO 3 deKTa, pa3pyieHrne 030HOBOTO CIIOA.

Bonopon — »sneMeHT W mpoctoe BemiecTtBo. HaxoxkzaeHue Boaopona B
npupose, GU3MUEeCKMe MW XHUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosryyeHus. Kucnorsl u conu.

Mounsipablid 00bE€M ra30B. Pacy€Thl N0 XUMUYECKUM YPABHEHUSIM.

duznueckre CcBoWcTBa BoAbl. Boma kak pactBoputesb. PacTBOpHI.
HacelllleHHBIE M HEHACBIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTh BELIECTB B BOJIE.
MaccoBas 10Jisl BellecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BO/bL. OCHOBaHUS.
Ponps pacTBOpOB B mpuposie U B KU3HU 4esioBeKa. KpyroBOpoT BOABI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoA. OXpaHa U OUMCTKA IPUPOTHBIX BOJI.

Kiaccudukanus neopranmdeckux coeauHeHnit. Oxcuapl. Knmaccudukaruys
OKCHJIOB:  coyieoOpasyromue  (OCHOBHBIC,  KHUCJIOTHBIE, aM@oOTepHbIe) W
HecosneoOpazyomue. Homenkinarypa okcugoB. Dusnyeckue M XUMHYECKHE
CBOICTBa OKCUAOB. [lomydueHne oKCuaoB.

OcHoBanus. Krnaccubukanuss OCHOBaHWIA: MIENOYM W HEPACTBOPUMBIC
ocHoBaHus. HoMeHknarypa ocHoBaHuid. PU3NYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyenrne oCHOBaHUM.

Kucnorel. Knaccudpukauus kucnor. Homenknarypa kucinotr. dusznueckue u
XMMHUYECKHE CBOMCTBa KHCHOT. Psaa axkruBHoctm MetamioB H. H. bekerona.
[Tony4yenue Kucior.

Conu. Homenknarypa coseil. @u3znueckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comnen.

['eneTnyeckas cBsA3b MEXKAY KIACCAMU HEOPTaHUYECKUX COCIUHECHUMN.

Xumuueckuit IKCnepumenm:

KAYECTBEHHOE OIIPEACIICHUE COAEPKaHUs KUCIOpPOAa B BO3/yXE, IIOJyUYEHHUE,
coOupaHue, pacrno3HaBaHME U M3YYEHUE CBOMCTB KHUCIOpOJa, HaOIIOIECHUE
B3aUMOJICHCTBHSl BEIIECTB C KHUCIOPOJAOM M YCIOBUS BO3HUKHOBEHHS U
NpeKpalleHus ropeHust (moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUAOB U
OMKCAaHUE WX CBOWCTB, MOJNIy4eHHE, COOMpaHMe, pPACTO3HABAaHUE M U3YUYCHUE
CBOMCTB Bozopoaa (ropeHue), Bzaumoneiictsue Bojmopoaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BAHKME BUJEOMATEPHANIOB), HaOMIOIeHUEe 00pa3lioB BELIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBaHUE OCOOEHHOCTEW PACTBOPEHHSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHOU
MacCOBOM JOJIEM pACTBOPEHHOIO BELIECTBA, B3AUMOICHCTBUE BOJBI C METANIAMU
(HaTpueM W KajdblMeM) (BO3MOXHO HCHOJb30BaHHWE BHJIEOMATEPUAIIOB),



UCCIIEZIOBaHNE O00pa3lloB HEOPraHWYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOI0eHNEe U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcuaa meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCJIIOT C METaUlaMH{, DPEaKIUW HEUTpaau3alud, NOJy4eHHUE HEPAaCTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OAHOIO METAJUIa APYTMM H3 PacTBOpa COJIM, PEUICHUE
JKCIEPUMEHTAIIBHBIX 3a7ad 10 Teme «BaxHelmme Kiaccel HEOPraHMYeCKHUX
COCIMHEHUN.

Ilepuoguuyeckuii 3axkoH u Ilepumoamuyeckass cucreMa XHMHYECKHX
nementoB JI. W. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAs CBA3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIHU

[lepBble MOMBITKKA KIAacCU(DUKAIIMKM XUMHUYECKUX dJIeMEeHTOB. [loHsiTne o
rpynmnax CXOAHBIX D3JEMEHTOB (ILEJOYHbIE M IIEIOYHO3EMENbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIE ra3bl). DJIEMEHTbI, KOTOpbIE 00pa3yoT aM(pOTEpHbIE OKCUABI
Y TUAPOKCHIBI.

[Tepunonnueckunt 3akoH. Ileproanueckas cucteMa XUMUYECKUX 3IEMEHTOB /1.
N. Menneneena. KoporkonepuoaHnas u nnmuaHonepuoanas popmsel [lepuoanueckoi
cucreMbl xumuudeckux odemeHtoB JI. M. Menneneesa. Ilepuonbl U IpyIimsl.
@uU3NYECKHUI CMBICII IOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX snep. M3oTomnbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ O0O0JIOUEK aTOMOB  MepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepuoguueckon cucremsl J[. M. MennpeneeBa. XapaKTEpUCTHKA XUMHUYECKOIO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckoit cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca arOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAUINYECKUX CBOMCTB I10 I'PYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB ISl Pa3BUTUA Hayku WM npaktuku. [l. M. MenneneeB — yd€HbIA U
IrPpaKIAHUH.

Xumuueckasi cBs3b. KoBasleHTHas (mosisipHass W HENOJSIpHAsl)  CBSI3b.
ONEKTPOOTPULATEIBHOCTh XUMUYECKHUX IEMEHTOB. LIOHHAas CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Iporiecchl OKUCIIEHNS M BOCCTAHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIM.

Xumuueckuit IKCnepumenm:

u3yuyeHue oOpas3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJIECHCTBUE
TUAPOKCHJIA IIMHKAa C pacTBOpaMU KHCJIOT M IIEJIOYEH, IPOBENCHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakuuu pa3ioKeHHUs, COETUHEHN).

Mestcnpeomemmnuwie ceasu

Peanu3anus MeXnpeIMETHBIX CBSI3€d NpPH W3Y4YEHHMM XUMUM B § Kiacce
OCYILECTBIISIETCA Yepe3 MCIOJIb30BaHUE KaK OONIMX €CTeCTBEHHO-HAYyYHbIX



IIOHATUM, TAK U MOHATUH, ABJISIOLIMXCS CUCTEMHBIMU IS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYy4YHOI'0 [IMKIIA.

OO0uue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAay4dHbIA (DAKT, TUIOTE3a, TEOpus,
3aKOH, aHaliW3, CHUHTE3, KiaccuuKanuusi, MNEePUOJUYHOCTb, HAONIOCHHE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETIb, SIBICHUE.

@dusuka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIIbl, PAJIMOAKTUBHOCTh, MOJICKYJA, 3JICKTPUUECKUM 3apsij, BEUIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHHE BEIEeCTBa, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: orocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TTOPO/IbI, MTOJIE3HBIE
MCKOITA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKasl peaKUMs

[Tepunonnueckunt 3akoH. Ileproanueckas cucteMa XUMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHUU CBOICTB
XMMHUYECKUX DBJIEMEHTOB TEPBBIX TPEX TMEPHUOAOB, Kalusl, KaJdbLUHUS M UX
COCIMHEHUA B COOTBETCTBHM C IIOJOKEHUEM 3JeMEeHTOB B llepmoamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUIbl XMMHUYECKOW CBSI3U. THIBI KPHCTANIMYECKHX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAJIMYECKON PELIETKU U
BHJIa XUMUYECKOU CBSI3U.

Knaccudukarus m HOMEHKIATypa HEOPTAHHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBAa BEWIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJIACCaM HEOPraHWYECKHUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukaims XuMUYECKUX PeakIuii 1o pa3IudHbIM IpU3HaKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKIHUH BEIIECTB, MO TEIJIOBOMY 3h(dEKTy, Mo
WU3MEHEHUIO CTENEHEW OKHUCIICHUS XMMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). JK30- U SHIOTEPMUUYECKHUE PEaAKIUU, TEPMOXUMHUECKUE
YPaBHEHUSL.

[Tonsitue o ckopoctu xumuueckod peakuuu. IloHarue o0 oOpaTuUMbIX U
HEOOPATUMBIX XMUMUYECKUX peakiusX. [[oHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusax. [lonstue o karamuse. [lonsitne 0 xumMuyeckoMm paBHOBeCcUU. PaAKTOPHI,
BIIASIOIINE HAa CKOPOCTh XHMHUYECKOM pEaKUUU U IOJ0KEHUE XHUMHUYECKOIO

PaBHOBECHSI.
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIINTEIIbHO-BOCCTAHOBUTEIIBHOM ~ PEAKIUU. CocraBneHue  ypaBHEHMI

OKHUCJIUTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ C HCIIOJBb30BaAHUCM MCTOAA
QJICKTPOHHOTO OajaHca.



Teopus 3IEKTPOTUTUUECKON AUCCOIUALNN. DIEKTPOIUTHI U HEINEKTPOIIUTHI.
Karnonsl, aHnoHsl. MexaHuU3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuuecko cBs3u. CreneHp nuccounanuu. CUIbHBIC U ClIa0bIe JIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. YCioBHSI MPOTEKAHUSI peaklMii HOHHOTO OOMEHa,
MOJIHbIE W COKpallléHHble HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMM U CcoJedl B CBET€ TMPEACTaBICHUNA OO0 DIEKTPOIUTUUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsATHE O rHApOIU3E COJei.

Xumuueckuit IKChepumenm:

O3HAKOMJIEHUE C MOJEISAMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHWYECKHUX
BEIIECTB — METAUIOB M HEMETaUIoB (rpadgura M ajMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIENOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeakiuu
OT BO3JICUCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHHE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, NPOLECCAa AWCCOLMALMU KHUCIOT, WIENOYEN W COJer
(BO3MOXKHO ~ MCIOJIb30BAaHUE  BHUJEO MAaTepualioB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAHHWS  peakiuii  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajika, BbIACIICEHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COCIUHEHUs), paclO3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C IOMOINBIO KAUeCTBEHHBIX pPEAKIMWA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/ibl M X COeIMHEHMS

OO6miass xapakTepucTuka rajqoreHoB. (OCOOCHHOCTHM CTPOEHHSI aTOMOB,
XapakTepHbIE CTENneHu OKHcieHus. CTpoeHue M (PU3UYECKHE CBOICTBA MPOCTHIX
BEIIECTB — TajOreHOB. XHMMHUYECKME CBOWCTBA Ha I[pPUMEPE  XJIOpa
(B3aUMOJICMCTBUE C METallaMHM, HEMeTalylaMH, IejodyaMu). XJIOPOBOAOPO/I.
ConsiHas KucioTa, XMMUYECKUE CBOMCTBA, MOJYyYEHHE, NpUMEHEHHE. JlefcTBHE
XJOpa U XJOPOBOJAOPOJa HAa OPraHU3M YeJOBeKa. BaxkHeWine XJIOpUIbl U HX
HAaXO0XJICHUE B PUPOJIE.

O6mrast xapakrepucTtrka 37MeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue W (PU3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOIHBIE MOAUDUKAIIUA KUCIOPOIa
U cepbl. XUMHUYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKUe CcBOMCTBA. OKCHUIIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusmyeckrue ¢ XUMUYECKHE CBOMCTBa (00IIME Kak
NpEACTAaBUTENI Kjlacca KUCIOT U crnenuduueckue). XUMUYECKHUE peaKIuu,
JeXallie B OCHOBE MPOMBILUIEHHOIO CIOco0a MOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoi KUCAOThI. CONM CEpHOM KHUCIIOTHI, KAY€CTBEHHAS peaKus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHHH B TpHpone. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOUIEH Cpenbl COEAMHEHUSAMHU cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6mast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpOCTpaHEHUE B MPUPOJIE,
busnueckue u XuMUIecKkrue cBoicTBa. KpyroBopot azora B mpupoze. AMMHUaK, ero
busnuecKkue U XMMUYECKHUE CBOMCTBA, MOJIydeHue u npuMenenue. Coiau aMMOHUS,
ux puznyueckre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHHA. A30THasi KHUCJIOTa, €€ MoiyuyeHue, GU3NYeCKue U XUMHUYECKHUe
CBOMiCTBa (00mMe Kak TMPEACTaBUTENS Kilacca KUCIOT W CHernuduyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMSI B Kauye€CTBE MHMHEPAIbHBIX
ynoOpeHuil. XuMU4YeCKOe 3arps3sHEHUE OKPY>KaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUE BO3JAyxa, MNOYBbl U BOJ0oEMOB). Docdop,
ayuiorponHbeie Momudukanuu (ocdopa, Puznueckue M XUMUYECKUE CBOICTBA.
Okcun dochopa (V) m docdhopHas kuciaora, (GU3MISCKHE H XUMHUYSCKHC
cBoiicTBa, monydeHue. lcnonb3oBanue ¢ocharoB B KadecTBE MHUHEPATbHBIX
yI0OpEeHHUI.

O6mas xapakrepucthka 31eMeHTOB [VA-rpynmnbel. OcCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIEHHs.  YIIEpOA,  aJUIOTPOIIHbIE
MOMU(UKAIIUU, PACTIPOCTPAaHEHUE B TMpUPOAE, (U3UYECKUE U XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrnepona B mpuponae. OKCuapl yriepona, ux
dbu3uYeckue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE W NpPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yoiepona (IV), rumotesa rmo0ansHOTO MOTEIIICHUS KITUMaTa, ITapHUKOBBIN 3(PQEKT.
VYronpHas kucimora U €€ Ccold, WX (PUINUYECKHE W XUMUYECKHE CBOMCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yrepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, TaHOJ, NIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble UCTOYHUKHU YIIEBOAOPOIOB (Yroib, HPUPOIHBIN Ta3, HeDTh),
OPOAYKTHl UX mepepaboTku (OEH3MH), UX POJb B OBITY U HPOMBIILIEHHOCTH.
[TonsaTre 0 OMOTOrUUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrlieBoJax — U UX
polin B KU3HM UeloBeKa. MarepuaibHO€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmyeckue MU XUMUYECKUE CBOMCTBA, IMOJYyYE€HUE U
npuMenenne. CoenuHeHuss KpemHus B mnpupone. OOuue mnpeacTaBieHUus o0
okcuge kpemuus (IV) um xkpemuueBoil kucnore. CUIMKATHI, UX HCIOIL30BAHUE B
ObITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpobnemMbl Ge301MacHOro0 MCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3yYCHHE OOpa3I[OB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI,
MIPOBE/IEHNE KAaYECTBEHHBIX PEAKIUi Ha XJIOPHUA-UOHBI U HAOIIONEHNUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYECKUe M XHUMHUYECKHE CBONCTBA
rajoreHoB MW WX COCAMHEHUN (BO3MOXKHO HCIMOJB30BaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOPUIOB (TaJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMu ceppl W €€  COCQUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HAOMIOMCHHE Tpollecca OOYITIMBAHUS caxapa MOoJ JACHUCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCIOTBl, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHUCJIOTHI, IIPOBEACHUE KaYeCTBEHHOM peakuuu Ha
cynb(dar-uoH U HaOMIOACHUE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
dbusnueckuMu cBoWcTBaMu a3oTa, ¢dochopa W WX COeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BHUJEOMATEpHAIOB), oOpasmamMu a30THBIX U (POCHOPHBIX
yaoOpeHull, moiydyeHue, coOMpaHHe, paclO3HABAHME M M3YyUYEHHUE CBOMICTB
aMMHaKa, MpoBeJICHUE KAUeCTBEHHBIX pPeakIuii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOMU
A30THOM KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHAEOMATEPUATIOB),
U3y4YCHHE MOJEJIe KPHUCTAUIMYECKUX pemeEToK anmasa, rpadura, QyiepeHa,
O3HAKOMJIEHHE  C  TPOIECCOM  aJcopOIMM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasza, MojiydeHue, coOupaHue,
pacmo3HaBaHWE W  M3YYEHHE CBOMCTB  YIIEKHCIONO Tra3a, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHME C TMPOAYKUMEH CUJIMKATHOW MPOMBILIIEHHOCTH,
pelieHrne HKCIEPUMEHTAIbHBIX 3ajlad Mo TeMme «BakHeline HeMeTallibl U HX
COCMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrast xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux TnonoxkeHus B llepuoamueckor cucremMe XuMudyeckux siaemeHtoB I, .
MenpeneeBa u cTtpoeHus aroMoB. CTpoeHHE METAIUIOB. MeTamnyeckas CBsI3b U
METAJNIMYECKasi  KpUCTAUIMYECKass  PemI€TKa.  DICKTPOXUMUYECKUU Pl
HANPsDKeHU MeTauioB. GU3NUecKue U XUMUYECKHUE CBOMCTBA MeTaiioB. O0rue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHHH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTauibl: MOJOXKEeHUE B llepuonnueckor cUCTEME XMUMUYECKHUX
anementoB JI. M. MennaeneeBa, CTpO€HHE HUX aTOMOB, HAXOXKICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl U



TUAPOKCUABI Harpuss W Kanus. [IpuMeHeHue IIeNOYHBIX METauloB M HX
COEIMHEHUM.

IIlenoyHO3eMENBbHBIE METAMJIbl MarHMi MW KaJblMWA: TOJOXXEHHE B
[lepnopnueckoit cucrteMe xumuueckux sneMeHToB [[. M. Menaeneesa, ctpoeHune
UX aTOMOB, HaXOXJeHUe B npupojie. Pu3ndeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueimme coequHeHUs Kaiblusl (OKCHUI, THUIPOKCHJ, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJroMUHUI: TI0ON0XKEeHUE B lleproanyeckoil cucteMe XuMHIECKUX JIEMEHTOB
J. . Menneneesa, crpoeHne aroma, HaxOoKJIE€HHE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIFOMUHUS. AMDOTEpHBIE CBOWCTBAa OKCHA U THIPOKCHUIIA
AJTIOMUHUSL.

Keneso: nonoxxenue B [leprognyueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa, CTpoeHHME aroMa, HaxOXAeHHWE B mpupone. Pusmyeckue u
XHMHYECKHE CBOMCTBA kele3a. OKCHIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOTYy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMd METa/UIOB M CIUIaBOB, UX (DU3UYECKUMHU
CBOMCTBaMH, H3YyUYEHHE  PE3YJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA
KaJdbllid M HaTpus C BOAOH (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHUAIIOB),
HCCIIEJIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPHAOB), MPU3HAKOB  IMPOTEKAHUS
Ka4€CTBEHHBIX PEaKI[Mii HAa MOHBI: MarHWs, KajblUs, allOMUHUS, [IUHKA, JKejie3a
(I1) u xene3a (III), menu (II), HaGnroneHue M oNMUCaHUE MPOIECCOB OKPAIIMBAHMS
IUTAMEHU MOHAMU HATpUs, Kallusig M KaiblUs (BO3MOXKHO HCIIOJIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCCIIeIoBaHre aM(pOTEPHBIX CBOMCTB TUIAPOKCHAA ATIOMUHUS
Y TUAPOKCUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 33/1a4 10 TeMe «BakHeunmme
METAJIJIbI U UX COCTUHECHHUS.

XuMHuS M OKpPY:KaKIIAs cpeaa

BemectBa um marepuanibl B NMOBCEAHEBHOW KU3HM 4YeoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiuid B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHas I0MyCTUMAast
KOHIIeHTpanus BemiecTs, ganee — [1/IK). Ponb xuMuu B pereHnn sKOIOTHYECKUX
npooIieM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe O0pa3lloB MaTepuaioB (CTEKJIO, CIUIABBl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnuie ceasu



Peanuzanuss MeXnpeAMETHbIX CBA3€d NpU H3yuyeHUU XUMHHM B 9 Kiacce
OCYILECTBIISIETC Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
NOHATUMN, TaK W TOHSITHIA, SBISIOUIMNXCS CUCTEMHBIMU JJISI OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE TMOHSATHUS: Hay4dHbIM (DakT, ruUmoresa, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOEHNE,
OKCIIEPUMEHT, MOJICIIMPOBaHNE, H3MEPEHHUEe, MOJeb, SBICHHUE, TMapHUKOBHIM
3¢ dekT, TeXHOIOT S, MaTEPUAIbI.

dusmka: martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAaJUOAKTUBHOCTb, MOJEKYNa, 3JIEKTPUUYECKUN 3apsil, MNPOBOJHUKH,
NOJMYIPOBOJAHUKY, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTh, KpUCTAIITMYECKasl
peméTka, CruiaBbl, (PU3UYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHsS, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHbIC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE
MCKOIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3VYJIBTATHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHMSI TPOrPaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHUs JOCTUTAIOTCA B XOAc¢ OOy4YeHHUsT XMMHUU B €IMHCTBE y4eOHOU U
BOCIHUTATEJIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUUCKUMU
COI[MOKYJBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMH B
oOIecTBe NpaBWJIaMH ¥ HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUS U COITUATN3ALINN 00yYarOIINXCSI.

JIugyHOCTHBIE  pE3yJAbTaThl  OTpPa)XarOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUd U
paclMpeHre OnbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyyHOMY HACJIEIUI0, TOHUMAaHUS 3HAYEHUS XUMHUYECKOW HayKh B KU3HU
COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BIAAETh TOCTOBEPHOW HMH(MOpManuen o
NEPEAOBBIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COLMAJIBHBIX HOPMax M MpPaBUIAX MEXKIMNYHOCTHBIX
OTHOILIEHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATENIbCKOM, TBOPUYECKOM W JPYrUX  BHAAX
NESTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOM AESATENBHOCTH MPH
BBITIOJIHCHUW y4E€OHBIX, I[103HABATEIbHBIX 3aJla4y, BBHIIOJHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX TPOCKTOB, CTPEMIICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIM B TIPOIleCCe OTOM Yy4eOHOW JesATEeTHbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TMOBEACHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH M COCTaBJISIOIIHE
OCHOBY [JIsl TIOHUMaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOIHON CPEAO, O PO XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HANPABJICHHBIC HA TMOJYYEHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOAUMBIC HJi OOBSICHCHHUsS HAOIIOIAaeMBIX IPOIICCCOB U SIBICHUH,
M03HABATEIHLHOM, MHMOPMAIMOHHOW M YWUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOW paboOThl € Yy4YeOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATypoOll, MOCTyMHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOyYEeHHUI0O U IMO03HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K CaMOOOpa30BaHWIO, TMPOCKTHOM H  HMCCIEA0BATEIHCKOM
NeSTENTHPHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIEHHOCTH M YPOBHS OOy4deHUS B
JIaJIbHEUIIIEM;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KWU3HHU, OTBETCTBCHHOIO OTHOILICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3ZHAHUE TOCIEICTBUNA WU
HEMPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOIICHUS aJKOTOJIsl, HAPKOTUKOB, KypeHHs),
HEOOXOAUMOCTH COONIONCHHUS TpaBmwiI O€30MacHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOU KU3HU;

5) Tpy1oBOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUCHHIO MPOPECCUid M TPyAa Pa3IMdHOTO POJa,
YBAXEHUE K TPyAy W pe3yiabTaraM TpPYIOBOM AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHUS TMPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJVMBUIYaJIbHONU TPACKTOPUU MPOAOTKEHUS 00pa30BaHUS ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon nmpohecCHoHaIbHON IeITEIIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTD JIAITHPOBATHCS B TPOPECCHOHAIBHOM Ccpeie;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCOO0pa3HOe OTHOIIEGHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emlie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICMXHUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuil 6€30MaCHOTO MOBEACHUS MIPU PaboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIIUX 3I0POBBIO U KU3HHU JIFONICH;

CrIOCOOHOCTH TPUMEHSTHh 3HAHWS, MOJIy9aeMble MPU U3YUYECHUU XUMHH, IS
pelLIeHus 3a/1a4, CBSI3aHHBIX C OKPYKAOIIEH IPUPOIHOU CPEOH, ISl MIOBBILICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMs [IOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOoOJIeM M TMyTed UX PEIICHUS MOCPEIACTBOM METOIOB XHUMMH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B INO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU IPAKTHUKE.

METAINPEAMETHBIE PE3VYJ/IBTATHBI

B cocraBe wMmeTanpenIMETHBIX pe3yJIbTAaTOB BBIACISAIOT 3HAYUMBbIC JJIS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIIICHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (akT, CUCTeMa, WPOIECC, DSKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAaHMH W3 ATHUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCaIbHbIC YueOHbIC AEHCTBUS (I03HABATEILHEIE,
KOMMYHUKATHUBHbBIC, PETYISTUBHBIE), KOTOpbIE 00eCneunBarOT (OpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

YMEHHUS HCTOJB30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XUMHUYECKHX TMOHATHH (BBIACIATH WX XapaKTepHBIC
MPU3HAKY, YCTAHABIWBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOIH30BAThH
MOHATHS ISl OOBSICHEHUS OT/AENbHBIX (DaKTOB M SBJICHUMN, BRIOUPATh OCHOBAHUS U
KPUTEPUHU IJIs1 KIAcCU(DUKAIMU XUMUYECKHX BEIIECTB U XMMHUYECKUX pPEaAKIUH,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, 10 aHAJIOTHUN),
JIeaTh BHIBOMIBI M 3aKITFOUEHUS;

yMEHHE TMPUMEHATh B TPOIECCE TMO3HAHUA TOHATHS (NIPEAMETHBIE H
MeTarnpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC TIPEACTaBICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKas ¢GopMmyna U YypaBHEHUE
XUMUYECKOW PEaKIMK — MPHU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBbHBIX TMPEJACTABICHUI BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIE
NPU3HAKK M3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECCTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEYUS B U3yUYaEMbIX MPOIECCaX U SIBICHUSX.

ba3zoBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HCIONb30BaTh IMOCTABIECHHBIE BOMPOCH B KAye€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3BI 110 TIPOBEPKE
MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NPUOOPETEHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYCHMUECKUX OKCIEPUMEHTOB, yMEHHE HaONonaTh 3a XOJAOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibrar, (opMyJIUpoBaTh 00OOIICHUS U
BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHOTO ONbITA, UCCIICOBAHUS, COCTABISITh OTYET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH M MHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3JIMUHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4YHO-TIOMYJISIpHAsT ~ JINTEpaTypa XUMHUUYECKOTO COJCpPKaHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh NPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHUE NPUMEHATh PA3NIUYHbIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUIsl BBIOJIHEHHUS
y4eOHbIX M MO3HABaTEJIbHBIX 33J1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0acTi  MCMONIb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOI'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy TpencTaBieHus HHGOpPMAIUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd HECIOKHBIMU CXEMaMH, JUarpaMMami,
OpyrumMu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHaJU3UpOBaTh B Mpolecce Yy4yeOHOM u
UCCIIEZIOBATENIbCKOM /1EATEIbHOCTH MH(OPMALIMIO O BIUSHUHU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SUCTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOTHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/aBaThb BOINPOCHl (B XOA€ Juaiora U (Wiau) AMCKYCCHUH) TIO
CYLIECTBY  OOCyXk/JaeMoil  TeMmbl, (OpPMYJIHPOBATH  CBOM  IPEAJIOKECHUS
OTHOCUTEJIFHO BBIMOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  TNPEACTAaBIATh  MOJYYEHHBbIE  Pe3yabTaTbl  MO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jelarb M[pPe3eHTALUI0
PE3yAbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO 3KCIepUMEHTa (71a00paTOpHOrO OIbITa,
1abopaTopHOi pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO IIPOEKTA);

yMEHUS Y4yeOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIIENOBATENIbCKOM  JESATENbHOCTH  NPHU  PELICHUH
BO3HUKAIOIIUX MpPOOIeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
no3unuit (oocyxaeHusi, o0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAWHAIUSA
COBMECTHBIX JICUCTBMI, OIpENeNeHne KpPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHUBepPcaJbHbIEe YUYeOHbIe 1elCTBUA:

YMEHHUE CaMOCTOATENIbHO ONPENENSATh LENH JESITEbHOCTH, IIJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOKO
JeATeNIbHOCTh, BEIOUpaTh Hanbosee 3PGeKTUBHBIC CIIOCOOBI pPEIICHUsT YUeOHBIX U
NO3HABATENbHBIX 33Ja4, CAMOCTOSATEIbHO COCTABIATh WIM KOPPEKTUPOBATH
NPEMIOKEHHBIM  QJITOPUTM  JIEWCTBUA TPHU BBINOJHEHWM 33JaHUM C Y4YETOM
MOJYYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OObEKTaX — BEIIECTBaX U PEaKLUsX,
OIICHUBATh COOTBETCTBHUE TMOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW eI, yYMEHHE
UCIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJiaraeMble B YCJIOBUU 3aJJaHUH.

MPEJMETHBIE PE3YJ/IBTATbI

B coctaBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTe€IbHOIO
COJIEp’KaHMsI, YCTAaHOBIIGHHOTO JaHHOW (enepanbHON pabodeil mporpaMMon,
BBIJICTIIIOT: OCBOGHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBui, cnenuduueckue A IpeAMETHOH oOmacth  «XUMHUS», BHJIBI
NEATEIbHOCTH IO  IOJIYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yabTaThl HA 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH y OOYJAIOITUXCS YMEHUI:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX IOHSATHUI: aroM, MOJIEKYIIa,
XUMHUYECKUIA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMEChH
(omHOpOAHAS U HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JII XMMHYECKOTO 3JIEMEHTA B COSIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHCIICHMsI, XMUMHUYECKasi peakius, Kiaccuukamus peaxkiuid: peaxiuu
COCIMHEHUS, PEaKUUH PA3JIOKEHUS, PEaKIUU 3aMElICHUs, pPEaKIuu
oOMeHa, 9K30- U SHIOTEPMHUYECCKHUE PEAKIINHU, TeTUIOBOUN 3((EKT peakinu,
AJIPO aToMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTallb, PaInyC aToma,
XUMHUYECKasl CBSI3b, MOJISIPHAS WM HEMOJSIPHAs KOBAJIEHTHAs CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(IpolieHTHasi KOHIIEHTpAlIKsI) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TH OHATHUS MIPU ONUCAHUY BEUIECTB U UX MPEBPALLICHUI;

e UCIMOJB30BaTh XHUMHYECKYID CHUMBOJMKY JUIsI COCTaBJICHHUS (popMyl
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIM;

e OTPENCIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
NPUHAJIEKHOCTh BEMIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBatb cMmbica Ilepuomnueckoro 3akona [J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IOHMMAHUE MEPUOANYECKON 3aBUCHMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX nojiokeHUs B [lepuoamueckoil cucreme,
3aKOHOB  COXPAaHEHUsT MacChl  BEIECTB, IIOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTaJIpo;

e OMNHUCHIBATH M XapaKTepu3oBaTh TabMuuHyro ¢opmy Illepuogmaeckon
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3jIiMyaTh TMOHATUS  «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobouynas noxarpynna (b-rpynmna)», Mansie u
OoJbllIe TEPUOAbl, COOTHOCHUTH OOO3HAUECHHS, KOTOpPHIE HMMEIOTCS B
tabmume «llepuogmdueckass cucrema Xumudeckux odnemeHtoB JI. .
MeHeneeBa» ¢ YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsj siApa, o0IIee YUCIO JIEKTPOHOB
U pacrpeiesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUUYECKHE BEIECTBA,
XUMUYECKHE peaknuu (M0 YUCIY U COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY D (DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEILIECCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTEKAaHWS XHWMHYECKHX [MPEBpAICHUI B
Pa3NUYHBIX YCIOBUSAX;

e BBIUUCIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJieMeHTa 1o (opmyie COeIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MNPOBOAUTH PACUYETHI IO
YPABHEHHUIO XUMUYECKOW PEAKIUU;

e IPUMEHSTH OCHOBHBIE ONEpPAlMU MBICIUTEIILHON JEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTU3alnIo, KiaccUu(uKaluio,
BBISIBJICHUE MPUYUHHO-CIICJACTBCHHBIX CBS3€H — JJIsl M3Y4YEHUSI CBOMICTB
BEIIECTB M XUMHUYECKUX PpEAKLHM, €CTECTBEHHO-HAYyYHBIE METObI
MO3HAHUs — HaONIOIeHNEe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ),

e (ClIEOBaTh  IpaBWIaM  MOJIb30BAHUS  XMUMHUYECKOM  MOCYyAOM U
nabopatopHbiM 00OpyIOBAaHWEM, a TaKXKe TMpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH IO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOHUPaHUIO
razoo0pa3HbIX BelEeCTB (BOAOpPOAA M KHUCJIOpPOJAA), NPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  JKCIEPUMEHTHl 0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHIity 00yueHus B 9 kjacce mpeIMETHBIE Pe3y/IbTaThl HA 0230BOM YpOBHE

JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOITUXCS YMEHUH:

e pPAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHITUH: XUMUYECKUU
DIIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIGHTHOCTh, DJJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUSI, XUMHUECKasi PeaKIys, XUMUUECKasl CBsI3b, TEIJIOBOM A deKT
peakuuu, MOJib, MOJSPHBIM  00bEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIUH HOHHOTO
oOMeHa, Karaiu3arop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W



HeoOpaTHMbIe PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHME W  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJ€HTHAs, MOHHAs,
METAUINYECKasi), KpUCTAUIMUECKasi pelIETKa, KOPpPO3Us METAIUIOB,
CIUIAaBbl, CKOPOCTh XUMHUUYECKOM pEaKUUH, MPEAeTIbHO JAOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TOHATHUA H
MPUMEHSThH ATU TOHATHUS MPU ONUCAHUU BEILIECTB U UX MPEBpAICHUN;
WCIOIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBiieHHs (Hopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEAENIEHHOMY KJIAcCy COEOUHEHUH Mo (popMyaaM, BHA XHUMHYECKOU
CBA3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKOW (opmyle, XapakTep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKHX COECIMHEHUM, TUIT KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

packpeiBath cMmbicn Ilepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHWCHIBATh M XapaKTEPU30BAThH
Tabnuunyo Qgopmy Ilepuoanueckoit CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paziuuarh TOHATHS «IJIaBHasg mnoarpynmna (A-rpynma)y U «mnododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME TEPUONBI, COOTHOCHUTh
0003HA4YCHMS, KOTOpPhIE HWMEIOTCS B TMEPUOAUYECKOM Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMHU  CTPOCHUSI  aTOMOB  XHUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YUCIO DJIEKTPOHOB H
pacrpeiefieHue HMX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCIUHCHUI B
npezenax MajiblX MEePUOIOB M IVIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPXKIasi OIMUCAHUE
MpUMepaMH MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBIIITh YPABHEHUS DJIEKTPOJMTHYECKONM JUCCOLMALMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO



oOMeHa, YypaBHCHHs pEakKIWid, TOATBEPKIAAOIINX CYIIECTBOBAHHE
TEHETUICCKON CBSI3M MEX/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH
MOCPEICTBOM COCTABJICHUS JICKTPOHHOTO OanaHca 3THX PEaKIni;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYSCKHX MPEBPAIICHUN B pa3IMUHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKYISIPHYIO i MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIONI0 XHMHYECKOTO »JJeMEHTa Mo (opmyrne CoenuHeHUs,
MacCOBYIO [IOJII0 BEIIeCTBA B PAaCTBOPE, NPOBOAWTH PACUYETHI IO
YPaBHEHUIO XMMHYECKOHN peaKIlnu;

coOroaTh MpaBwiia MOJIL30BAHUS XUMHYECKON TTOCYION U JJab0paTOPHBIM
obopynoBaHuEM, a TakXKe IpaBujia oOpalleHuss C BeleCTBaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TIO BBINIOJHCHHUIO JIAOOPATOPHBIX
XAMHYECKHX OIBITOB 110 TOJYyYEHUI0O H COOHMpaHHWIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa U YITIEKUCIIOTO Ta3a);

MPOBOAUTH  PEAKIWUH,  TOATBEPKIAIONINE  KAYCCTBEHHBIM  COCTaB
pa3IMYHBIX BEIICCTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapOonar-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIIBHON NEATEIbHOCTH — aHATHN3
U CHHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMATH3aIlMi0, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XAMHYECKUX pEeaKIMid, €CTeCTBEHHO-HAyYHbIC METOABl TO3HAHUS —
HAOJIOZICHUE, W3MEpEHHe, MOJACIUPOBAHUE, SKCIICPUMEHT (peajabHBIA U
MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB U
KonTpouabsHble
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pa3gen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5
' IIPAKTHUYECKOU NEATENBHOCTU
4eJI0BeKa
Bemectsa 1 xuMudeckue
1.2 15 1
peakuun
Hroro no pazneny 20

Pa3znes 2. BaxkHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bosnyx. Kucnopoa. Ilonstue

2.1 6
00 oxcumax
59 Bonopoa.Ilonsitue o kucinorax 2
' U COJISIX
)3 Bona. PactBopsr. [lonsitie 06 5 |

OCHOBAHHAX

OcHOBHBIE KJ1acChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe (Lu(ppoBbIE)
o0pazoBaTe/IbHbIE pecypcehl

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubanoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubanoreka [IOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

Paznea 3. [lepuonnyeckuii 3akon u [lepuognyeckas cucrema xumnueckux djaemMenToB . U. MenjaesneeBa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKmuu


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

[leprognueckuii 3aK0H U
Ilepnonnueckas cucrema

3.1
XUMu4Yeckux 3ymemenToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIUTEIFHO-BOCCTAHOBUTE

JIbHBIC pCAKIIUU

Hroro no paszneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢
bubmmoreka IJOK
https://m.edsoo.ru/7f41837¢



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

9 KJIACC

KoanuyecTBo 4yacoB

HaumeHoBaHue pa3iesoB U TeM
NPorpamMmbl Bcero

Ne i/

Pa3znes 1. BemecTBO M1 XUMHMYECKHE PeaKIIUN

[ToBTOpeHue u yrmybrneHue 3HaHui

1.1 5
OCHOBHBIX Pa3/IeIoB Kypca 8 kjiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4
' peakuuii
13 DNEeKTPOIINTUYECKAS TUCCOLHALINSL. 2
' XUMHYECKHE PEaKIMK B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M BX COeAUHEHUS
21 OO11as XxapakTepUCTUKa XUMHYECKHX 4
' aneMeHToB VIIA-rpynnsl. I'anorenst
OO01mas XxapakTepUCTUKa XUMHYECKHIX
2.2 aneMeHToB VIA-rpynmsl. Cepa u € 6
COECIUHEHUS
OO1as xapakTepuCTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, hochop u ux 7

COCOUHCHUA

KoHTpoJbHbI
e pabdoTbI

IMpakTuyecku
e padoTbI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBare/ibHbIE

pecypcebl

bubanoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6

bub6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m f41
6


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
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

OO011as XxapakTepUCTUKa XMMHYECKUX
2.4 aneMmeHToB [VA-rpynmel. Yroiepon u
KPEMHUH U UX COCIVHECHHUS

Hroro no pazneny

Pa3gen 3. MeTra/LiIbl M UX COeIUHEHUSA

3.1 OO01mue cBOiCTBAa METAJLIOB

3.2 Baxuetinme MeTaIUIbI U UX COEOIUHEHUS

Hroro no paszneny

Pasnen 4. Xumus U OKpyKawIas cpeaa

4.1 BemecTBa u MaTcpualibl B ) KU3HU YCIIOBCKaA

Hroro no pasnemny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

25

16

20

68

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m f41
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubmoreka [IOK
https://m.edsoo.ru/7f41a63
6



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




INHOYPOYHOE IINTAHUPOBAHUME
8 KUIACC

Ne

. Tema ypoka

[Ipenmer xumuu. Posib Xxumuu B
JKU3HM yenoBeka. Tena u BelecTsa
[TonsiTne 0 MeTOMax MO3HAHUS B
XUMUH

[TpakTuaeckas padora Ne 1 «IIpasuiia
paboThI B 1a00paTopuul U MPUEMBI
oOpamieHus ¢ 1ab0paTOpPHBIM
000pymoBaHuEM»

Yucteie BemecTBa U cMecH. CriocoObl
paszesieHus: cMecen

[TpakTrueckas padora No 2

5 «Paznenenne cmecelt (Ha mpumepe
OYUCTKH TIOBAPEHHOMN COJIH )»
XUMHUYECKUE AEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

7 [IpocThle U coKHBIE BENIECTBA
8 ATOMBI U MOJIEKYJIbI

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE

Koaun4gecTrBo yacos

Bcero

KoHTpoJbHBI
e padoThbI

IpakTn4yecku
e padoTbI

Jlara
H3y4YeHU
|

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubanoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubnuoreka [IOK
https://m ffod2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubmuoreka [IOK
https://m.edsoo.ru/ff0d28¢8

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2be8

bubaunoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [IOK

https://m.edsoo.ru/ff0d2a6¢
Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH OCTOSHCTBA COCTaBa
BEIECTB. XUMHUUECKas (hopmyra.
BaneHTHOCTh aTOMOB XUMHYECKHX
JIIEMEHTOB

OTHOCHTEIbHAS aTOMHAS Macca.
OTHOCUTETBHAS MOJICKYJISIPHAS Macca
MaccoBast 1019 XUMHYECKOTO
DJIEMEHTA B COCIMHCHUH

KomxnuecTtBo BemtecTBa. Moib.
MounsipHast Macca

dusnyeckyue U XUMUYECKUE SIBIICHUS.
XuMHUecKas peakuus

[Tpu3Haky U yciaoBHsI IPOTEKAHUS
XUMHUYECKHUX PEaKIUil

3aKOH COXpaHEHHUS MaCChl BEUIECTB.
XHUMHUYECKHE YPABHEHUS

BrraucieHus KoquyecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSM
XUMHYECKUX PEAKLIHI

Knaccudukanus xuMudecKkux
peakiuil (CoOeTUHEHUs, Pa3I0KEHUS,
3aMEIICHHs, OOMEHA)

M. B. JlomoHOCOB —
YYEHBIN-PHIUKIONEIUCT.
O0001eHNEe U CUCTEMAaTH3 AU
3HAHWI

KontponpHas pabora Nel o teme
((BCHICCTBa U XUMHUYCCKHUE PCAKIIUN»

bubanoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubnuoreka [IOK
https://m.edsoo.ru/ff0d323¢
bubmoreka [IOK
https://m.edsoo.ru/ff0d350¢
bubanoreka [IOK
https://m.edsoo.ru/ff0d5230
bubmnoreka [IOK
https://m.edsoo.ru/ff0d37fa
bubmoreka [IOK
https://m.edsoo.ru/ff0d3al 6
bubnuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmoreka [IOK
https://m.edsoo.ru/ff0d3{34

bubanoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4290



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

21

22

23

24

25

26

27

28

29

30

Boznyx — cmech razos. Cocras
BOo3ayxa. Kuciopom — sneMeHT u
npocroe BemectBo. O30H

PU3NYECKUE U XUMUUYECKHE CBOMCTBA
KHCJIOpoa (peaKIuu OKUCIICHUS,
ropenue). [louarue 06 okcumax

CriocoObI moy4eHus KUcIoposa B
1abopaTopUu U MPOMBIIITIEHHOCTH.
IIpumeHeHue kucnopona

TemuoBoit 3 dekT XuMuIecKoi
peakuuu, MOHATHE O
TEPMOXUMUYECKOM yPaBHEHUH, IK30-
U DHJIOTEPMHUYECKUX PEAKIUIX
TomnuBo (HeTh, yroiab U METaH).
3arpsi3HeHue Bo3/1yXa, ClocoObl €ro
MPEeIOTBPALLICHUS

[TpakTuaeckas padota Ne 3 o Teme
«[lomyuyenne u cobupanue
KHUCJIOpOJa, U3YyYEHHE €r0 CBOMCTBY»
Bonopon — anemeHT u npocroe
BenlecTBo. HaxoxaeHue B mpupose
Du3NYECKUEe 1 XUMHYECKHE CBOMCTBA
Bosiopoza. [Ipumenenue Bogopoaa

[lousaTHe 0 KUCIIOTaX U COJIAX

Crioco0bI ToNTy4eHust BOOpO/ia B
naboparopuu

bubanoreka [IOK
https://m ff0d44

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmoreka [IOK
https://m.edsoo.ru/ff0d4790

bubanoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4dd0
bubanoreka [IOK
https://m ffod4
bubaunoreka [IOK
https://m.edsoo.ru/ff0d50d2
bubnuoreka [IOK
https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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36

37

38

39

40

[TpaxTrueckas padora Ne 4 o teme

«Ilonydyenue u cobupanue BoJ10poa,

W3YUYCHHE €r0 CBOMCTBY

MounsipHblii 00bEM ra3oB. 3aK0oH
ABoraapo

Brruncienus o0néMa, KOIMYECTBA
BEIL[ECTBA ra3a 10 €ro U3BECTHOMY
KOJTMYECTBY BEIIECTBA WIH 00BEMY
Brruncaenus 00bEMOB ra3os I10

YPaBHEHHIO PEaKIIMH HA OCHOBE
3aKOHa 0OBEMHBIX OTHOIIICHH T'a30B

dusnyeckre 1 XUMUYECKHUE CBOIMCTBA

BOJIBI
Cocras ocHoBanuii. ITousitue 00
MHJUKATOpax

Bona xak pacTBOpUTEIIb.
Hacrimennsie 1 HeHACBIITCHHEIC

PaCTBOPBHI. MaccoBas J0JIs1 BEIECTBA

B pacTBOpE
[TpaxTrueckas padora Ne 5 o teme
«IIpuroroBieHue pacTBOPOB ¢
OnpeIeaEHHON MacCOBOM JOJEH
PaCTBOPEHHOTO BENIECTBAY

KontponpHas padora Ne2 o teme
«Kucnopon. Bonopoa. Boga»
Oxkcuppl: cocTaB, KiaccuuKanus,
HOMEHKJIaTypa

bubanoreka [IOK
https://m ff0d442
bubmuoreka [IOK
https://m ff0d542
bubmuoreka [IOK

https://m.edsoo.ru/ff0d55a0

bubanoreka [IOK
https://m.edso0.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a
bubmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubaunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubnuoreka [IOK
https://m fi 42
bubmoreka [IOK
https://m.edsoo.ru/ff0d664¢


https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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50

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB

OcHoBaHHS: COCTaB, KIacCUPUKAIHS,
HOMEHKJIATypa

[Tonydenue u XuMHU4YECKHUE CBOMCTBA
OCHOBaHUN

Kucnotsl: cocras, knaccudukanus,
HOMEHKJIaTypa

HOqueHI/Ie 1 XMMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI MOTyYeHUs, XUMUYECKHE
CBOICTBa

[TpakTrueckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 33139 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COCIUHEHMIDY

I'eHeTnueckas CBsA3b MEKIY
KJIACCAMH HEOPTaHUYECKUX
COCAUHCHHI

O0o001IcHNE U CHCTEMAaTH3aIUs
3HAHUU

KontponpHnas pabora Ne3 no teme
"OCHOBHBIE KJIACChI HEOPTaHUYECKHUX
coeauHEHUI"

bubanoreka [IOK
https://m fi 4
bubmuoreka [IOK
https://m fi a
bubmoreka [IOK
https://m.edsoo.ru/ff0d67ca
Bbubmuoreka [IOK
https://m.edsoo.ru/ff0dfee2
bubmuoreka [IOK
https://m.edsoo.ru/ff0dfee2
Bbubmuoreka [IOK

https://m.edsoo.ru/00ad947
4

bubanoreka [IOK
https://m.edsoo.ru/00ad9b7¢

bubnuoreka [IOK
https://m.edsoo.ru/00ad9as50

bubmuoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [IOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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
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60

[TepBbie mOMBITKY KiIaccUpUKAITIT
XUMHUYECKUX JIeMEHTOB. IloHsaTHe o
TPYMIIAaX CXOJIHBIX 3JIEMEHTOB

Ilepunonuyeckuii 3aK0H U
Ilepnonuyeckas cucrema
XUMHYecKux anmemMeHToB J1. U.
Meunneneena

Ilepuonpl, rpymIibl, MOATPYIIIBI

Crpoenue aromoB. COCTaB aTOMHBIX
sanep. N3otormsl

CrpoeHue 3EeKTPOHHBIX 000104YEK
aToMoB 3J1eMeHTOB [lepuoanyeckoi
cucteMmsl J1. 1. MeHaeneeBa

XapakTeprucTuKa XUMHUYECKOTO
3JIEMEHTA 110 €ro IT0JI0KESHHUIO B
[Tepuoguueckoii cucreme /. W.
Menpaeneena

3unauyenue [lepruoanueckoro 3akoHa
JUISl pa3BUTHS HAYKW U TIPaKTUKA. 1.
N. MenneneeB — y4€HbIN, egaror 1
rpak1aHUH
DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XHMUYECKHUX DJICMECHTOB

Honnag xumMudeckas cBsI3b

Kosanenrtnas MoJiApHast XUMHU4YCCKast
CBA3b

bubanoreka [IOK
https://m ff:

bubnuoreka [IOK
https://m.edsoo.ru/00adasS2¢c

bubnuoreka [IOK
https://m 2

bubaunoreka [IOK
https://m.edsoo.ru/00ada342

bubmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubanoreka [IOK
https://m.edsoo.ru/00ada824

bubaunoreka [IOK
https://m.edsoo.ru/00ada96e

bubanoreka [IOK
https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
https://m 0Oadac34

bubmoreka [IOK
https://m.edsoo.ru/00adaabg



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61
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65

66

67

68

KoBanenTtHas HenosmsipHas
XUMHUYECKasi CBS3b

Crenenp OKUCIICHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE
pCaKnu

OKHUCITUTEIN U BOCCTAHOBUTEITH

KontponsHnas padora Ned o Teme
«CrtpoeHue aroma. X¥UMUYeCcKas
CBSI3b)

O0600111IEHNE U CUCTEMATH3AIIHUS
3HAaHUH
O0001IeHNE U CHUCTEMATH3AIU
3HAHUU
0O0001eHne 1 cCUCTEMAaTH3 AN
3HAHWI

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68

bubaunoreka [IOK
https://m.edsoo.ru/00adaab9
bubnuoreka [IOK
https://m.edsoo.ru/00adae28
bubnuoreka [IOK
https://m.edsoo.ru/00adb07
6

bubaunoreka [IOK

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

bubnuoreka [IOK

https://m.edsoo.ru/00adb48
6

bubmuoreka [IOK
https://m

bubmuoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubanoreka [IOK
https://m fi 1



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosnvecTBo yacoB JJIeKTPOHHbIE
Jara
Ne undgpoBbie
Tema ypoka KonTpoiabHbl IpakTnyecku H3y4YeHH
n/n Bcero oOpa3oBare/ibHbIE
e padoThI e padoThbI A
pecypchl
[Tepuognyeckuii 3aKoH.
[lepunonnyeckas cucrema ] bubnmuoreka [{IOK
XUMHUUYecKkux 3nmemMeHToB 1. 1. https://m.edsoo.ru/00adb59¢
Menpneneesa
3aKOHOMEPHOCTH B U3MECHCHHUH bubmoreka [JOK
2 CBOMCTB XMMHUUYECKHUX JIEMECHTOB 1 https://m.edsoo.ru/00adb6b
MEePBBIX TPEX NEPUOJIOB 6
Knaccudukaius 1 HOMEHKIAaTypa | bubmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabl XumMu4ueckol CBSI3U U TUIIBI | bubmuoreka [IOK
KPUCTAJIIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel o Teme
«IToBTOpeHue u yrimyoneHue 1 1
3HaHUI OCHOBHBIX Pa3/esiOB Kypca
8 Kiacca»
Knaccudukanus xumuaeckux | bubmoteka [JOK
pEeaKIUii MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMHUYECKON
bubaunoreka [IOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1
https://m a a
TETEPOTeHHBIX PEAKIIUIX
g [ToHsiTHE O XUMUYECKOM 1 bub6moreka [IOK

paBHOBecuH. DAKTOPBI, BIUSAIOIINE https://m.edsoo.ru/00adc28¢


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMUYECKON peaKuuu
Y TIOJI0KEHHE XUMHUYECKOTO
paBHOBECHS
OKHCIUTENBHO-BOCCTAaHOBUTENIBHBI
€ peakuuu

Teopust 7IEKTPOTUTUYECKOI
nucconanuu. CUibHbIE U C1a0ble
AIIEKTPOIIUTHI

HoHHBIE ypaBHEHHS peakui

XUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBAHUU B CBETE NPEACTABICHUI
00 2IEKTPOTUTHIECKOM
JUCCOLaln

XUMUYECKHE CBOMCTBA COJIEN B
CBETE MpeACTaBICHUH 00
ANEKTPOJMTUYECKON JTUCCOLHAIUN

[TonsiTne 0 rumponuse conen

O0001EeHUE U CUCTEMATHU3ALUSA
3HAHUHN

[Tpaktuueckas padora Ne 1.
«Perienue skcriepuMeHTaNbHbBIX
3a7ad»

KonTponbehas pabora Ne2 no Teme
«DNEKTPOIUTHYECKAS

bu6muoreka [IOK

https://m adca

bub6moreka [IOK
https://m.edsoo.ru/00adcd68

bubmoreka [IOK
https://m.edsoo.ru/00add44
8

bu6muoreka [IOK

https://m.edsoo.ru/00adds5d
8

bub6moreka [IOK
https://m.edsoo.ru/00add8b
2

bu6muoreka [IOK
https://m .ru/00a
4

bub6moreka [IOK
https://m.edsoo.ru/00addd1
2

bubaunoreka [IOK
https://m f

bu6muoreka [IOK
https://m.edsoo.ru/00addecO


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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nucconanusg. XuUMA4YECKHUE
pPEaKIUH B paCTBOpaX»

OO01mas xapakTepUCTHUKA TaJIOTeHOB.
XUMHUYECKHE CBOMCTBA HA IPUMEPE
XJopa

Xnoposonopo. CossiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MOIYUYEHHUE,
MpUMEHEHNE

[TpakTrueckas pabota Ne 2 o teme
«ITonmyueHne COMAHOM KUCITOTHI,
U3y4YeHHUE €€ CBOMCTB
Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIINi, €CJIN OIUH
W3 pEeareHTOB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA HIIEMEHTOB
VIA-rpynmel

AnnoTtponHbie MOAU(GUKALIUU CEPHI.

Haxoxnenue cepol u e€
COCIMHEHUI B IPUPOJIE.
XUMHUYECKHE CBOMCTBA CEPBI
CepoBoopo, CTpoeHue,
bU3NYEeCKUE U XUMUYECKHE
CBOMCTBa

Oxcuppl cepsl. CepHast KUCIIOTa,
duznIeCcKre U XUMUYCCKUC
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIeKAIINE B
OCHOBE MTPOMBINIJICHHOTO CII0c00a

bubaunoreka [IOK
https://m addfe?

bub6moreka [IOK
https://m.edsoo.ru/00ade104

bu6moreka [IOK
https://m.edsoo.ru/00ade348

bubaunoreka [IOK
https://m.edsoo.ru/00ade488

bu6muoreka [IOK
https://m.edsoo.ru/00ade64a

bub6moreka [IOK
https://m.edsoo.ru/00ade64a

bubanoreka [IOK
https://m.edsoo.ru/00ade802

bu6muoreka [IOK
https://m r 2

bubmoreka [IOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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MOJTyYEHUS! CEPHOM KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpesibl
COCTMHEHUSIMU CEPBI
Brruncnenue maccoBoi 1051u
BBIXOJIa MMPOJYKTa peakluu
OO011ast XapaKTepUCTHKA IIEMEHTOB
VA-rpynmnsl. A30T,
pacrnpocTpaHeHue B IPUPOJIE,
¢du3nUecKre 1 XuMHUIECKHe
CBOMCTBa

AMMHak, ero puzndeckue u
XMMHYECKHE CBONCTBA, TOJIy4EHHE
U IPUMEHEHUE

[IpakTtrueckas padora Ne 3 o Teme
«lTomyuenne ammuaka, U3y4eHue
€ro CBOWCTB»

A3oTHas KuCIoTa, e€ hU3nIecKue u
XUMHYECKHE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJEU
AMMOHHMSI B KAYECTBE MUHEPATHHBIX
yaoOpeHuii. XuMHu4yecKoe
3arpsI3HEHUE OKPYKAOLIEH CPEIbl
COCITMHEHUSIMU a30Ta

®ocdop. Oxcun dhochopa (V) u
docdopHas kucnora, GpuznIeCcKue
1 XUMHUYECKHE CBOMCTBA,
MOJTyYeHUe

bu6muoreka [IOK
https://m.edsoo.ru/00adec8a

bubanoreka [IOK
https://m.edsoo.ru/00adeeca6

bubmuoreka [IOK
https://m.edsoo.ru/00adf004

bubmoreka [IOK
https://m.edsoo.ru/00adf180

bubaunoreka I[IOK
https://m.edsoo.ru/00adf306

bubaunoreka [IOK
https://m adf51

bu6muoreka [IOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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Hcnonbs3zoBanue Gocdaros B
KavueCTBE MUHEPATbHBIX
ynoOpeHuid. 3arps3HeHNE
pUPOAHON cpebl hocharamu
VYoepon, pacpocTpaHEHUE B
npupoje, Gu3udecKue u
XHMHYECKHE CBOMCTBA

Oxcuapl yrnepoaa, ux Gpusnueckue
1 XMMHYECKHE CBOMCTRBA.
DKOJIOTHYECKUe TPOOIIEMBI,
CBSI3aHHBIE C OKCHUJIOM YTJIepoja
Iv)

VYronpHag KUCIIOTa U €€ COIU

[IpakTuyeckas padora Ne 4 o reme
"TloryyeHue yriaeKkucioro rasa.
KagecTBeHHas peakius Ha
KapOoHaT-uoH"

[TepBoHauanbHBIE TOHATHS 00
OpraHMYECKHUX BELIECTBAaX KaK O
COEIMHEHUSX yIiIepoaa

erMHI/Iﬁ n €Tr0 COCANHCHUA

ITpakTuueckas pabota Ne 5.
Pemenue sxcriepuMeHTaIbHbIX
3a1a4 no teme «Bakueiime
HEMETAJIbI M UX COCIUHCHUSI

bub6muoreka [JOK
https://m.edsoo.ru/00adfc20

bubaunoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6muoreka [IOK
https://m.edsoo.ru/00adfebe

bubanoreka I[IOK
https://m.edsoo.ru/00ae006¢

bubaunoreka [IOK
https://m.edsoo.ru/00ae027¢

bub6muoreka [IOK
https://m.edsoo.ru/00ae054¢e

bu6muoreka [IOK
https://m.edsoo.ru/00ae080a

bub6moreka [IOK
https://m.edsoo.ru/00ae0bf2


https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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KontponpHas pabora Ne3 no teme
«Bakuenmume HeMeTaIbl ¥ UX
COEIMHEHU S

OO01m1ast XxapaKTepUCTHKA
XHMUYECKHUX IIEMCHTOB —
METaI0B. MeTaandecKkas CBI3b U
MeTaAJTHYECKast KpUCTALTHYECKAst
pemérka. du3nyeckue CBOMCTBa
METaIoOB

XUMHYECKHE CBOMCTBA METAJIJIOB.
DNEeKTPOXUMHUECKUN PSif
HaIpsSKEHUH METAIIIIOB

O61me crnocoObl MOTy4YeHUs
MeTaaoB. CiuiaBel. Berauciaenus
M0 YPAaBHEHUSIM XUMHUECKUX
peakiui, eciau OA1H U3 PEarcHTOB
COZIEPKUT MPUMECH

IIonstue o KOPPO3un METAJIJIOB

[[lenouynbIe METAIIIBI

Oxcuapl ¥ THAPOKCUABI HATPUS U
KaJINs

[llenouno3emMenbHBIC METAJIIBI —
KaJbIIUNA U MarHui

Baxueiiniie coeqMHEHNS KaJIbIIUs

0O0001eHne 1 cCUCTEMaTH3 A
3HAHUH

bubanoreka [IOK
https://m 1

bubaunoreka [IOK
https://m.edsoo.ru/00ae103¢e

bubaunoreka [IOK
https://m.edsoo.ru/00ael156

bu6muoreka [IOK
https://m aell

bubaunoreka [IOK
https://m.edsoo.ru/00ael1278
bubmuoteka [JOK
https://m.edsoo.ru/00ae14b2
bubnamoreka [IOK
https://m.edsoo.ru/00ael14b2

bub6moreka [IOK
https://m.edsoo.ru/00ael5e8

bubmoreka [IOK
https://m.edsoo.ru/00aelSe8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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JKEcTroCTh BOABI M CIIOCOOBI €€
yCTpaHEHUS

[Tpaktuueckas padora Ne 6 o Teme

"YKECTKOCTEH BOJIBI 1 METOABI €6
ycTpaHeHus"

ATTOMUHUH

AmMpotepHbIe CBOMCTBA OKCUIA U
TUAPOKCHUIA

Keneso

OKCHITBI, THIPOKCHIIBI ¥ COJTU
xenesa (I1) u xenesa (I1I)

O0001EHUE U CUCTEMATU3ALUSA
3HAHUH

[TpakTuueckas pabora No 7.
Pemenue skcnepumMeHTAIBHBIX
3aJ]1a4 110 TeMe «BaskHeume
METaJIbl U UX COEAUHEHHUS

Brruucienust mo ypaBHEHUSIM
XUMUYECKUX PEAKIIMi, €CJIM OTUH
U3 PeareHTOB JaH B U30BITKE WU
COJIEPKUT MpUMeCcH. Brruncinenus
MacCOBOM JI0JIM BBIXOAA IPOAYKTA
peakuuu

O0001eHNEe U CUCTEMATH3 AL
3HAHUU

bubaunoreka [IOK
https://m 1

bubaunoreka [IOK

https://m acla

bu6muoreka [IOK
https://m.edsoo.ru/00aelc64
bub6moreka [IOK
https://m.edsoo.ru/00aelc64
bub6moreka [IOK
https://m.edsoo.ru/00ae1d86
bubmuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6moreka [IOK
https://m.edsoo.ru/00ael1750


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
https://m.edsoo.ru/00ae1750
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KontponpHnas pabora Ned4 o teme
«BakHenmme MeTaIbl 1 UX
COETMHEHUS

BemecTa u marepuaisl B
MMOBCETHEBHOM JKN3HU YEJIOBEKA
XHUMHYECKOE 3arpsi3sHEHUE
OKpY>KaroIen cpebl

Ponb xuMuum B permennn
HKOJIOTMYECKHUX PobeM
O0o001IcHNE U CHCTEMAaTU3aIUs
3HAHUH

0O0001IeHre U cCUCTEMAaTH3 AL
3HAHUM

O0o001IeHNE U CHCTEMaTU3aIUs
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68

bu6muoreka [IOK
https://m ae3f’
bubmoreka [IOK
https://m.edsoo.ru/00ae4270
bubaunoreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae0d0a
bubmoreka [IOK
https://m.edsoo.ru/00adb33c
bubmuoreka [IOK
https://m.edsoo.ru/00ad9cb2


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-METOANWYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPHUAJIBI JUISI VYYUEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon W.I"., Cnagkos C.A.,
AxnmonepHoe obmiectBo «M3narenscTBo «IIpocBemienue»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon U.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://m.edsoo.ru/7f41837¢






