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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUSI COCTABIIEHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHON 00Opa30BAaTENbHOM MPOTPaMMBbI
OCHOBHOTO 001Iero oopazoBanus, npenacrarieHHbIx B @I'OC OO0, a Takke Ha OCHOBE
dbenepanibHON paboyeld TporpaMMbl BOCIIUTAHUS M C YUYETOM KOHIIEHIUHU MpErojaBaHus
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTeNbHBIX —oOpraHu3anusx Poccuiickoii
Oenepanun.

[Iporpamma 1o XUMuM JaCT MPEACTABICHUE O LIEJAX, OOIIeH cTpaTeruu oOydeHus,
BOCIIUTAHUS U Pa3BUTHUSL 00YyYaIOLIUXCS CPEACTBAMU y4eOHOTO MpEIMETa, YCTaHABIUBAECT
o0s13aTeNbHOE MPEAMETHOE COJACpKaHUE, NPEIyCMaTPUBAET PpACIpPEACICHUE €ro Io
KJIacCaM U CTPYKTYpHUPOBAHUE MO pa3jesiaM U TeMaM MPOrpaMMbl [0 XMMUH, ONPEACIIIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIE XapaKTEPUCTHUKU COJEpKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIHHOCTh U3YYCHUSI XUMHUHU C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3€M, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEW OOydarommxcs,
omnpenensieT BO3MOKHOCTH MpeaMeTa [Uisl peanu3aluud TpeOOBaHUM K pe3yibTaTam
OCBOECHHMSI OCHOBHOM 0Opa30BaTeNbHON MpOorpaMMbl Ha YpPOBHE OCHOBHOIO OONIETO
o0pa3oBaHMs, a TaKKe TPEOOBAHMI K pe3yJibTaTaM OOy4YeHUS XMMHUHM Ha YPOBHE Liejied
U3y4EHUs INpeaMeTa U OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOW JAESITEIBbHOCTU
00yyaromerocsi o OCBOCHUIO y4eOHOTO COAECpKAHMSL.

3HaHWE XUMHHM  CIY’)KUT OCHOBOM 11t (OPMHpPOBAHHMS ~ MHUPOBO33PEHUS
oOyyJarouierocsi, €ro NnpejacTaBICHUN O MaTepUaJTbHOM E€AUMHCTBE MHpPA, BAXKHYIO POJb
UTPaoT QopMUpYEMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX dHEPTUU U 00
HBOJIIOLIMM BEUIECTB B MPUPOJE, O MYTAX PEHICHUs TII100aJbHBIX MPOOJIEM yCTOHYMBOIO
pPa3BUTHSL YEJIIOBEYECTBA — CBHIPHEBOM, DHEPre€TUYECKOW, IUIIEBOM M DKOJIOTMYECKOU
0€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH JIsi CaMOpa3BUTHS M (POPMHUPOBAHUS
KYJbTYPBI TUYHOCTH, €€ 00IIeH 1 PYHKITMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMUpPOBAaHME MBIIUICHHSI U TBOPUYECKUX CIOCOOHOCTEH
oOyyarouuxcs, HaBBIKOB ~ MX  CaMOCTOSATENBHOM  ydeOHOM  JesTeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M UCCIIEIOBATENIbCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B IPOPECCUOHAIBHON A TENbHOCTH;

3HAKOMUT CO CHEeu(pUKON HayYHOT'O MBIIUICHHUS, 3aKJ1a/IbIBAET OCHOBBI I[EJIOCTHOTO
B3TJISiJa Ha €IWHCTBO TMPHUPOJBI U HYEJIOBEKA, SBIACTCS OTBETCTBEHHBIM JTarloM B
(OpMHUPOBAHNHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYarOIINXCS;

CrIocOOCTBYET (hOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K IPHUPOJAE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMUYECKOE OOpa3zoBaHUE
00yJaroImXxcs.

JlanHple HampaBieHHs B OOyYEeHUM XUMHH 00€CleYuBaIOTCs  creuu(uxon
CoJlep)KaHusl y4yeOHOro MpeaMeTa, KOTOPBI SIBISETCA MeAarornyecky aaanTUPOBAHHBIM
oTpakeHneM 0a30BOM HAYKH XMMHUH HA ONPE/ICTICHHOM 3Tare €€ pa3BUTHS.



Kypc xumMum Ha ypoBHE OCHOBHOIO O00IIEro OOpa30BaHHS OPUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOIUMHUCS CHCTEMbl TMEPBOHAYANBHBIX TOHATUNA XHMHH, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTHECIBHBIX 3HAYMMBIX ITOHSATHM OpPraHUYECKOU
XUMUH.

Ctpykrypa coaepkKaHHS MpOrpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA Ha OCHOBE
CHUCTEMHOT0 MOAX0/1a K €€ n3ydeHuto. CoaepkaHue CKIaJbIBA€TCA U3 CUCTEMBI IOHATHI O
XMMHYECKOM DJIEMEHTE U BELLIECTBE U CUCTEMBI MOHATHI 0 XUMHUYECKOH peakuuu. O6e 3Tn
CUCTEMBI CTPYKTYPHO OPTaHM30BaHBI IO IPUHLHUITY IIOCJIEI0BATENBHOTO PA3BUTHS 3HAHUMI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaAK OCHOBBI BCErO €CTECTBO3HAHMS,

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

— Y4EHHS O CTPOCHHH aTOMA U XUMHYECKOM CBS3H;

— IPE/ICTAaBICHUN 00 3IEKTPOIUTUUECKOMN TUCCOMAIIMU BEILIECTB B PACTBOPAX.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA IMOCJIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (YHKUMHM OOBSICHEHHS M IPOrHO3MPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEM MPAKTUYECKOTO IIPUMEHEHMS U NIOJIYYEHHUs] U3y4aeMBbIX BEIICCTB.

OcBoeHue nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHUYECKON COCTABIIAIONIEH HAYYHON KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LIEHHOCTHOT'O OTHOUIEHUSI K HAYYHOMY 3HAHMIO M METOJaM NO3HaHMS B Hayke. M3ydeHue
XUMHH TPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHee U3YUYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kimacce» u «Pu3uka. 7 Kiaccy.

[Ipy u3ydyeHUH XUMHUHU MPOUCXOIUT (POPMHUPOBAHME 3HAHUUA OCHOB XUMHYECKOUH
HAayKl Kak oOOJaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JESTEIIbHOCTU
YeJIoBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJBTYphI. 3a7jaua yueOHOro rnpeaMera
COCTOMT B ()OPMHpPOBAHMM CHUCTEMbl XMMHUYECKHUX 3HAHUM — BaxkHEHIIUX (aKToB,
MOHSATUH, 3aKOHOB W  TEOPETHUYECKUX  TIOJIOKEHHWM, JIOCTYMHBIX  00O0OIIeHUMN
MHPOBO33PEHUYECKOTO XapakTepa, Si3blka HayKH, B NMPUOOIIEHWHM K HAYYHBIM METOJaM
MO3HAHUA MPU U3YYEHUH BEIECTB U XUMUYECKUX Peakluuid, B (GOPMUPOBAHUU U PA3BUTUU
MO3HABATEJIIbHBIX YMEHUH M HMX MNPUMEHEHHMH B Yy4eOHO-NO3HABaTEIbHOM U Yy4eOHO-
UCCIIEIOBATENIbCKOM  JIeATEIbHOCTH, OCBOCHHMU TMpaBUi 0€30MacHOro oOpaieHus ¢
BEILIECTBAMH B MIOBCEAHEBHOW KU3HMU.

[Ipy u3yyeHMM XUMHUU Ha YPOBHE OCHOBHOIO 00IIero oOpa30BaHMsS BaXHOE
3Ha4Y€HHE MPUOOPETH TaKUE LU, KaK:

— (QopMupOBaHHWE  HMHTEJUIEKTYaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO,  COTPYAHHUYECTBY, CaMOCTOSATEIBHOMY TMPUHATHIO  PELICHMIA,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMsSI Ha CUCTEMATHYECKOE MPUOOIIEHHE O0Yy4aroluxcs K
CaMOCTOATEJIBHOM TO3HABATEIbHOM JEATEIIBHOCTH, HAy4YHbIM METOJaM IIO3HAHWS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— obecrnieueHue yciaoBMA, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUarOIMMUCS OTIbITa
pa3HOOOpa3HOM AEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIFOUEBbIX HABBIKOB



(KJTHOYEBBIX KOMIETEHIMI), UMEIOIIMX YHUBEPCAJIbHOE 3HAUYECHUE JJI PA3TMUYHBIX BUJIOB
NEATEIIbHOCTH;

— (hopmupoBanue oOmIei HYHKIIMOHATFHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUN OOBSICHATH W OIEHUBATH SIBICHUS OKPYXKAIOIIET0 MHPA, HUCIONb3Ys
3HaHUS W OIBIT, MOJYYEHHbIE NPU HU3YyYEHUU XUMUHU, NPUMEHITh MX MPHU PELICHUU
po0seM B TOBCEAHEBHOM KU3HU U TPYAOBOMN JESATEIBHOCTH;

— (¢opMupoBaHUEe Yy OOyYarOUIUXCsl TYMaHUCTUYECKUX OTHOIICHUM, MOHUMaHUS
IEHHOCTH XUMHWYECKUX 3HAHUU IS BBIPAOOTKHM JKOJOTUYECKH II€JIECO00pPa3HOro
MOBEJICHUS] B OBITY U TPYJOBOH NESITEIBHOCTH B ILIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXarouen NpupoTHON CpEbl;

— pa3BUTHE MOTHBAaIlMA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIST U HANPABIEHHOCTH JaJIbHEUIIIEro 00y4YeHUsI.

OO1iee 4YMCIO YacoB, OTBEJACHHBIX [JISI M3YYCHHUS XUMUU Ha YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctaniseT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIEINIO), B
9 kiacce — 68 uyacoB (2 yaca B HECIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XMMUYECKUE IIOHATHSA

[Ipenmer xumun. Pormb XuMuuM B KM3HU 4YeliOBeKa. XUMHS B CUCTEME Hayk. Tenma u
BellecTBa. dusnueckue CBOMCTBa BENIECTB. ArperatHoe cocTosiHue BemiecTB. [loHsTue o
METO/Iax MO3HaHUA B XuMuU. HucTele BemecTBa U cMecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIEMEHThl. CHUMBOJBI XUMHUYECKUX SJIEMEHTOB.
[IpocThi€ U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Qgopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTtomMHas wmacca. OTHoOcUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO JIEMEHTA B COEIUHEHHH.

KommuectBo BemectBa. Mosb. MossipHas Mmacca. B3anmMoCBsI3b KOTUYECTBA, MACCHI U
YHCJia CTPYKTYPHBIX €AMHUI] BeriecTBa. PacueTsl mo hopmynaM XUMHUYECKUX COSTUHEHUM.

@uU3NYECKUE U XUMUYECKUE SIBIICHHS. XUMHUUYECKasl PEaKIUs U €¢ MPU3HAKUA. 3aKOH
COXpAaHEHUSI MacChl BEHIECTB. XHUMHUYECKHE YypaBHEeHMs. Kiaccudukarus XUMHUYECKHUX
peakiui (CoeJMHEHUsI, pa3I0KEeHHUs, 3aMEeIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUUYECKOMU MOCYI0H, MpaBHIaMH pabOThl B JaOOpaTOPUU U MIPUEMaMU
oOpaiiieHus ¢ 1a00paTOpHBIM 000PYI0BAHUEM, U3YUYECHHUE U OMUCAHUE (PU3UUECKUX CBOMCTB
00pa3I0B HEOPTraHUUYECKUX BEIIECTB, HAOMIOIeHUE (PU3NUECKUX (IJIaBJICHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYyNKEe, KUIEHHE M KOHJIEHCAIUS BOJIBI) U XUMHUYECKUX
(ropeHue cBeuM, MpPOKaIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOACHCTBHE MeJIa C KHUCIOTOM)
ABJICHUN, HAOMIOJICHUE U ONHCAaHWE TNPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIIHi
(pa3ioxkeHue caxapa, B3aUMOJICUCTBUE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapusi, pa3iioKeHUe
ruapokcuaa meau (1) mpu HarpeBanuu, B3aMOJIEHCTBHE kKeje3a C paCTBOPOM COJIM MEJIU
(1), m3yueHuwe crmocoOOB pa3jeiCHUs CMECCH: C IMOMOIIBIO MarHuTa, (UIBTPOBAHUE,
BbITIAPUBAHUE, JUCTWUIAIUSA, XpomaTorpadus, MPOBEACHHE OYUCTKHA MOBAPEHHOW COJIH,
HAOJIIOJICHUE U OMHUCAHUE PE3YJbTATOB IMPOBEACHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs1 MacChl, CO3/IaHuE MOJEIIe MOJIEKYJ (IIIApOCTEPIKHEBBIX ).

BaxHelllnne nNpeacTAaBUTE/I U HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bozayxa. Kucimopoa — 35ieMEHT 1M POCTOE BEUIECTBO.
Haxoxnenue kucimopojga B TpUpoe, (U3NYECKHE W XWMHUYECKHE CBOMCTBA (peaKiuu
ropenus). Oxkcunpl. Ilpumenenue kucmopoga. CrnocoObl TONYYEHHS KHUCIOpoaa B
JabopaTopud W MPOMBINUICHHOCTH. KpyroBopoT kwuciopomga B mpupojae. O30H —
aJUIOTpONHasE MOU(DUKALIMS KUCIOPOa.

TennoBo#t >PdekT XUMHUECKOW PEeaKIuu, TEPMOXUMUYECKUE YPAaBHEHHS, DK30- U
HSHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroiab W METaH. 3arps3HECHHE BO3/yXa, YCUJICHUE
MapHUKOBOTO A (eKTa, pa3pylIeHHne 030HOBOTO CIIOSL.

Bonmopon — sneMeHT W mpoctoe BemiecTBo. HaxoxaeHue Boaopoaa B MPUPOJE,
bu3nueckue M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CrocoObl moiyuyeHus. Kucnotel u
COJIH.

MousipHbIit 006¢M ra30B. PacueTsl M0 XMMUYECKUM YPaBHEHHUSIM.



duznueckue CBOMCTBa BOJBI. Boma kak pactBoputelnb. PactBopsl. HackiieHHbie n
HEHACBIIIEHHbIE PacTBOPBI. PacTBOpHUMOCTH BeliecTB B BoAe. MaccoBasi 10Ji BELIECTBA B
pacTtBope. XuUMHUYECKHUE CBOMCTBAa Bonbl. OcHOBaHus. Ponb pacTBOpPOB B Mpupojie U B
XKU3HU YenoBeka. KpyroBopoT Bojbl B mpuUpoje. 3arps3HeHrue OpupoaHbix Boa. OxpaHa u
OYKCTKA MPUPOJHBIX BOJ.

Knaccuduxkanus neopranudyeckux coeauHeHuil. Oxcuapl. Knaccuduxaius okcumos:
cosneoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) U  HecoJeoOpa3yrolue.
Homenknarypa oxcunmoB. dusnyeckue M XUMHYECKHME CBOMCTBA OKCUIOB. llomydeHwme
OKCHUJOB.

OcHoBanusi. Krnaccudukaiyss OCHOBaHUN: MICIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Howmenxkiatypa ocHoBaHuil. @U3MUECKUE U XUMUYECKHUE CBOWCTBA OCHOBaHMM. llomyueHue
OCHOBAHUHU.

Kucnotel. Knaccudpukamus kucinor. Homenkmarypa kucior. @Pusznueckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHocT MetayuioB H. H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenknatypa coseil. Pu3znueckue HW XUMHYECKHUE CBOWCTBA COJIEH.
[lonyuenune comen.

['eHeTnyeckas CBA3b MEXKY KJlacCaMU HEOPTaHUYECKUX COEIUHECHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COAECPXKAHUS KHUCIOpOAa B BO3AYyXE, IMOJyYEHHUE,
coOupanue, paclio3HaBaHME W  M3YYCHHE CBOWCTB  KHUCIOpOJa,  HAOJIOJCHHE
B3aUMOJICUCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HMKHOBEHHS M MPEKPALICHUA
roperusi (TMoskapa), O3HAKOMJIEHHE C OOpa3laMu OKCHUIOB U OMNHCAHHUE HX CBOWCTB,
NoJlydyeHue, coOupaHue, pacro3HaBaHWE U HU3YyUYEHHE CBOMCTB BOJAOpoAa (TOpEHHE),
B3auMmojeiictBue Bogopoga ¢ okcugom  Meam  (II)  (Bo3MOXHO — HMCMONIB30BaHUE
BUJIEOMATEPUAITIOB), HAOO/IeHHE 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEIOBaHNE
0COOCHHOCTEH pacTBOPEHUsI BEIIECTB C Pa3JIMUYHONM PACTBOPUMOCTBIO, MPUTOTOBJICHHE
pacTBOPOB C OMPEIAEICHHON MAacCOBOW J0JIEM PAaCTBOPECHHOI'O BEIIECTBA, B3AMMOJICHCTBUE
BOJIbI C METAJIaMU (HATPUEM U KaJbIeM) (BO3MOXKHO HUCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCJIEIOBAaHUE OO0Pa3I[0OB HEOPTaHWYECKUX BEIECTB PA3IMYHBIX KIJIACCOB, HAOJIOACHHE
W3MEHEHUSI OKpPACKA WHIAWKATOPOB B pPACTBOpax KHCJIOT M LIEIOYEH, H3YUYEHHUE
B3auMoJielicTBusl okcuaa meau (I1) ¢ pacTBOpoM CepHOM KHUCIOTHI, KUCIOT ¢ METallJIaMu,
peaKkuuii HEeUTpaau3aluy, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHHE OJIHOTO
MEeTajula APYTUM M3 PacTBOPA COJIM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a]1a4 M0 TEME
«BaxHenue KJIacChl HEOPTaHUYECKUX COEUHEHUIN.

Iepuoanueckuii 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHUX JIeMeHTOB /I,
N. MenaeneeBa. CrpoeHune aromMoB. XuMHYeCKas CBA3b. OKHCIUTEILHO-
BOCCTAHOBUTEJIbHbIE PEAKIUNU

[lepBble TOMBITKH KIACCH(PUKANMKA XUMHUYECKUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJIOT€HbI, UHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpPbIE 00pa3ytoT aM(POTEPHbIE OKCHUIBI U TUIPOKCHIBI.

Ilepuonuueckuii 3akoH. lleprommueckas cucrema XUMUYECKUX diemeHtoB [[. .
MenneneeBa. KopoTkonepuonnas u anuHHonepuoHas ¢popmsel [lepuoandeckoid cuctemMbl



xumuueckux 3neMeHToB . M. MenneneeBa. Ilepuoapsl u rpynmbl. DU3MYECKU CMBICT
NOPSAJIKOBOTO HOMEpa, HOMEPOB MEPUOAA U FPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTtomHbIX snaep. M3oromsl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000704YeKk aToMoB mepBbiX 20 xumuueckux 3jeMeHTOB [lepuoamueckoi
cucremsl J[. 1. MenaeneeBa. XapakTepUCTHKAa XUMUYECKOTO 3JIEMEHTA IO €ro MOJIOXKEHUIO
B [Iepronnueckou cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH  W3MEHEHUs1  pajuyca  aTOMOB  XHMHYECKHUX  JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB MO IPyMIaM U MEPUOIAM.

3nauenue Ilepuommueckoro 3akoHa U llepmoanueckod CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl pa3BUTHUS HAyKH U NpakTUKU. [{. 1. MeHieneeB — y4eHbIN U rpakJaHUH.

Xumuueckass cBsi3b.  KoBaneHTHas — (MoJisipHass W HEMOJSpHas)  CBA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHUCJIEHUS U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpa3loB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THIAPOKCHIA
IMHKA C pacTBOpaMU KHCIOT U IIEJIOYEH, MPOBEACHUE OMNBITOB, WIUIFOCTPUPYIOIINX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUUid (TOpeHHe, peakuud pPa3iIokKEHUs,
COCIUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanuszamuss MeXnpeIMETHBIX CBsi3ed TMpU  H3YYeHHMM XUMHM B 8 Kjacce
OCYULIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
NOHATUH, SBJISIOIIMXCS CUCTEMHBIMHU Uil OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4dHbIM (hakT, TUnoTes3a, TEOpHs, 3aKOH,
aHall3, CHUHTE3, KJIacCU(pUKauus, NEPUOAUYHOCTb, HAOJIOJIEHUE, DSKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®duzuka: marepus, aToOM, 3JIEKTPOH, MNPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUYECKUM 3apsijl, BELIECTBO, T€I0, 00BEM, arperatHoe
COCTOSTHME BEILECTBAa, Tra3, (pU3MuecKkue BEIMYMHBI, EIWHHUIBI H3MEPEHMs, KOCMOC,
IUIaHEeTHI, 3Be€3b1, CoMHIIC.

buonorus: horocunres, nprxanue, ornocdepa.

['eorpadusi: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHbIE MOPOAbI, MOJE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKasi peaKkus

Ilepuonnueckuit 3axkoH. llepuommueckas cucrema xumudeckux sneMeHTtoB . N.
MenpaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHUYECKHX
AJIIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KaJblUs U UX COCAUHEHUN B COOTBETCTBHHM C
MOJIOKEHUEM 3JIEMEHTOB B [leprnonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHune BelecTBa: BUAbI XUMUYECKOW CBA3U. T[HIBl KPUCTAIMYECKUX PEUICTOK,
3aBUCHUMOCTbh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKOM PEMIETKH M BUAA XUMUYECKOU
CBSI3H.



Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHMYECKUX BEIEeCTB. XUMHYECKUE CBOMCTBA
BEILIECTB, OTHOCAILIMXCA K PA3IM4YHBIM  KJIacCaM HEOPraHWYECKUX COCAUHEHMH,
TE€HETUYECKas CBSI3b HEOPraHNYECKUX BEIECTB.

Knaccudukanus XUMHUYECKUX peaKIMid MO pa3IuYHbIM MpU3HaKaMm (M0 4YHUCTy U
COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO
CTENEHEH OKHUCIEHUS XHUMHUYECKHX DJEMEHTOB, IO OOpaTUMOCTH, TIO YYacTHUIO
KaTanu3aropa). IK30- U 3HIOTEPMHUECKHE PEAKIINHN, TEPMOXUMHUECKUE YPABHEHHUS.

[TonsiTue o ckopocTn XuMU4eckon peakiuu. [lousTue 06 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOre€HHBIX UM T'€TEPOTreHHBIX peakuusx. [lonsTue o
karanu3e. lloHsATHE O XMMHYECKOM paBHOBeCHH. DAKTOpPBI, BIUSIOINIME HA CKOPOCTH
XUMUYECKOWN peaKkUH U MOJO0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETFHO-BOCCTAHOBUTEINILHBIE PEAKIUHU, AJIEKTPOHHBIN OallaHC OKHUCIUTEIHHO-
BOCCTAHOBUTEIBLHOU peaxkiuu. CocraBiienue YPaBHEHUI OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUHN C UCIIOJBb30BAHUEM METO/1a AIEKTPOHHOIO OanaHca.

Teopuss 3IEKTPOJIMTUYECKON JTUCCOLMALMU. OJEKTPOJMUTBI W HE3JIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. Me€XaHU3M JIUCCOLMAIIMYU BEIIECTB C PA3JIMYHBIMUA BUJAMUA XUMHYECKON
cBa3u. Crenenp guccounanny. CUIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakuuu noHHoro ooMeHa. Y ClIOBHS MPOTEKaHUS peaklMii HOHHOTO 0OMeEHa, MOJIHbIE
U COKpAIllCHHbIC MOHHBIE ypaBHEHUs peakiuil. CBOICTBA KUCIOT, OCHOBAHWI M COJIeH B
CBETE MpPEACTaBIECHUI 00 ANEKTPOJUTUYECKON aAucconuanuy. KauecTBeHHbIE peakluu Ha
HOHBI. [IoHsTHE O THAPOJIN3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METaJUIOB UM HEMETaIoB (rpadura W aiamasa), CIOXKHBIX BEHIECTB (XJIOpHUAA HATpus),
UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON PEaKUMU OT BO3ACUCTBUS Pa3IMYHBIX
(akTopoB, HMCCJIEJIOBAHHME  AJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEUIECTB, IMpollecca
JUCCOLIMAIMN KUCIIOT, IEJI0Yel U coyield (BO3MOYKHO MCIOJIb30BaHUE BUIEO MaTepUasoB),
IIPOBEJICHHUE OIBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peakluii HOHHOIO OOMeHa
(oOpa3oBanue ocajka, BBIJICJICHUE ra3a, 00pa3oBaHUE BOJIbI), OIBITOB, WLTIOCTPUPYIOIINX
IpPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (rOpeHue, peakiru paslioKeHHUs,
COCIMHEHMSI), PACIIO3HABAHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKuuii Ha HOHBI, PELICHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

Hemertanibl 1 UX cOeIMHEHUS

OO6mast xapakTepucTuka TrajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE
cTeneHn okucieHus. CTpoeHne M (uU3NUecKre CBOMCTBA MPOCTHIX BELIECTB — rajOreHOB.
XUMUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMOJEHCTBHE C METaulaMi, HEMETalIaMH,
niesioyamu). XsopoBoaopona. ConsHas KHCIOTa, XUMHUYECKHE CBOMCTBA, ITOJIy4YECHHE,
IpuMeHeHue. JlelcTBrue XJiopa U XJIOPOBOAOPOJAa Ha OPraHU3M 4YeloBeKa. Bakueniue
XJIOPUBI U KX HAXOXKAECHUE B IPUPOJIE.

OOmas xapakrepuctuka 37meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHue U (pu3nuecKkrue CBOMCTBA MPOCTHIX BEIECTB —
KHCIIOpOJa M Cephbl. AJUIOTPOINHbIE MOJU(PUKALKMUA KHUCIOpOJa M Cepbl. XHUMHUYECKHUE
cBoiicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3NUECKUE U XUMUYECKHe CBOMCTBA. OKCHIbI



cepbl KaK MPEJICTABUTENM KHUCIOTHBIX OKculoB. CepHas Kucinota, (U3MYECKUE U
XUMUYECKHE CBOWCTBA (00IMME Kak MPEACTaBUTENS Kjacca KUCIOT W CHenupUuIecKue).
XUMUYECKUE PEAKIINH, JICKAIUE B OCHOBE MPOMBIIIIEHHOTO CIIOCO0a MOJYyYeHUs! CEPHOM
kucJIoThl. [Ipumenenue cepHoil kucinotel. ColM CEepHOIl KUCIOTHI, KAYECTBEHHAs PEaKIMs
Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUM B TMpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIEH Cpelbl COSTUHEHUSIMU Ccepbl (KUCIOTHBIC OXKIIU, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CIOCOOBI €r0 NpeIOTBPAILECHHS.

OO1ast xapakTepuCTHKa 3IeMEHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCICHHs. A30T, paclpoCTpaHeHHE B Mpupoie, (pusmueckue u
xuMuieckue cpoiictBa. KpyroBopor azora B mpupone. AMMHaK, €ro (usmyeckue Hu
XUMHUYECKHUE CBOWCTBA, MOdydyeHUe W mnpuMeHeHue. Coiu aMMOHUS, UX (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MpuMeHeHune. KauecTBeHHast peakiys Ha HOHbI aMMOHHUA. A30THas
KHCJIOTa, €€ MOoJyYyeHre, PU3nIecKre U XUMHYECKHE CBOMCTBA (00OLIME KaK MpeICTaBUTENs
Kjlacca KuciIoT W crneuuduueckue). Mcrnonb3oBaHWe HUTPATOB M COJEM aMMOHHUSA B
KayeCcTBE MHHEpAIbHBIX YAOOpeHHH. XUMHUUECKOE 3arpsi3HEHUE OKpY’Kaollehd Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIW, 3arps3HEHHE BO3/1yXa, MOYBBI U BOJOCMOB).
®ocdop, amtorponHeie Moaudukauu dochopa, Pu3nUecKre U XUMHUYECKUE CBOMCTBA.
Oxcun ¢dochopa (V) u dochopHas kuciora, (GU3UUECKHE U XHUMHUYSCKHE CBOWCTBA,
nosryuenue. Mcnons3oBanue pochartoB B KauecTBe MUHEPATIBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka 37meMeHToB [VA-rpynmnbl. OcoO€HHOCTH CTPOEHUs! aTOMOB,
XapaKTEepHbIE  CTENEHM  OKHUCICHMs.  YTJIEpOJ,  aUIOTPONHbIE  MOAU(PHUKAIINH,
pacnpocTpaHeHUE B MpHUpojae, (PU3NYECKUEe M XHUMHUYECKHUE CBOWCTBA. AncopOuus.
Kpyrosopot yrinepoaa B npupoje. OKcuabl yriepoaa, ux (PU3NYecKHe M XUMHUYECKUE
CBOMCTBa, JEHCTBHE HA >KMBBIE OPraHU3MbI, MOJYYEHHE U MPUMEHEHHE. DKOJOTUYECKUE
npoOJeMbl, CBsi3aHHbIe ¢ okcuaoMm yriiepoda (IV), rumoresa rio0agbHOrO MOTETUICHHS
KJIMMaTa, MapHUKOBBIM d(hdeKxT. YroimpHas KucCIOTa U €€ CONMU, UX (U3NUECKHE U
XUMUYECKHE CBOMCTBA, MONydeHUEe U npuMmeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavanbHbIE MOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yraepojga (MeTaH, 3TaH, JTWIEH, AaleTWICH, 3TaHOJ, TJHIEPUH, YKCYCHas KHCIIOTA).
[TpupoaHbIC UCTOYHUKH YTJICBOJOPOJOB (Yroyib, MPUPOJHBIN Ta3, HEPTH), MPOAYKTHI HX
nepepaboTku (O€H3WH), UX POJb B OBITY UM MPOMBIIUIEHHOCTH. [loHATHE O OMOJIOTHYECKU
BAXKHBIX BEIECTBAX: JXKHUpaxX, OelKax, yrieBoJaXx — M HUX pOJM B KU3HU YeJIOBEKa.
MartepuaibHOe €JMHCTBO OPTAaHNYECKUX U HEOPTAHUYECKUX COCTMHEHUN.

KpemHunii, ero ¢usmveckne W XMUMHYECKHE CBOWCTBA, MOJYyYE€HHWE W TPUMECHEHHE.
Coenunenus: kpeMHusi B mpupoje. OOmme mnpeactaBieHus o0 oxcuae kpemaus (IV) u
KpeMHUeBOW KkucioTe. CHIMKaThl, UX HCIOJb30BAaHUE B OBITY, B MNPOMBIILICHHOCTH.
Baxxneiime cTpouTenbHble MaTEpUalbl: KEpaMHUKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300€TOH.
[TpoGiembl 0€30MacHOTO HMCIONB30BAHUS CTPOUTEIBHBIX MAaTEpUATIOB B IOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKCnepumenm:



W3y4yeHHEe OOpa3Il0oB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI,
MPOBEICHUE KAYECTBEHHBIX PEAKIMA HAa XJOPUI-MOHBI W HAOJIOJCHHWE TMPU3HAKOB HX
MPOTEKAHUS, OTBITHI, OTPAKAIOIINE (PU3NIECKHE W XUMHUUYECKHE CBOMCTBA TAJIOTEHOB M MX
COCTMHECHHM (BO3MOXXHO HCTIOJB30BAHKUE BHUICOMATEPHUATIOB), O3HAKOMIICHUE ¢ O0Opa3iaMu
XJIOPUJOB (TaJOTEHUJIOB), O3HAKOMJIEHHE ¢ oOpas3laMd cepbl U €¢ COCIMHCHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEepUaioB), HAOJIOJCHUE IIpoliecca OOYIIIMBaHUS
caxapa IOJ JE€WUCTBUEM KOHIEHTPUPOBAHHOW CEPHOW KHUCJIOThI, M3yYEHUE XUMHYECKHUX
CBOICTB pa30aBIeHHON CEPHON KHUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKkiuu Ha CyJbdaT-
HMOH M HaOJII0/ICHUE MpU3HAKa €¢ MPOTEKaHUsI, 0O3HAKOMJICHHE ¢ (PU3UYECKUMU CBOWCTBAMU
azora, (ochopa M HUX coeaUHEHHH (BO3MOXKHO UCIIOJIb30BAaHUE BHJICOMATEPUAIOB),
o0Opa3iaMu a30THBIX U POCHOPHBIX YI0OpEeHUH, MoJydeHue, coOupaHue, paclio3HaBaHUE U
M3y4YCHUE CBOWCTB AMMHAKA, MPOBEICHUE KAYECTBCHHBIX PEAKIIMHA HAa WOH AMMOHHS H
dbochar-uoH U U3ydeHUE  MPUBHAKOB  UX  MPOTEKaHUS, B3aMMO/ICHCTBHE
KOHIIGCHTPUPOBAHHOM  A30THOM  KHUCJIOTBI C  MeEAbl0  (BO3MOXKHO  HCHOJIb30BaHUE
BHUJICOMATEPHUAIIOB), H3Y4YEHHE MOJEICH KPUCTAUIMYECKUX PEIICTOK ajiMa3a, rpadwura,
dbymiepeHa, O3HAKOMJIGHHME C  TPOILIECCOM  aJCcOpOLMH  PACTBOPCHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM TMPOTHBOra3a, TMOJy4YeHUEe, CcoOupaHue,
pacno3HABAHUE WM W3YyYEHUE CBOWMCTB YTJIEKUCIOrO ras3a, IMPOBEACHUE KayeCTBEHHBIX
peakiuii Ha KapOOHAT M CHJIMKAT-UOHBI W M3y4YeHHE TMPU3HAKOB HUX IMPOTCKAHMUS,
O03HaKOMJICHUE Cc MPOYKIIHEN CHJIMKATHOU MIPOMBIIIEHHOCTH, pelieHne
SKCIIEPUMEHTAIBHBIX 3a]1a4 M0 TeMe «BakHeuIe HEMETauIbl U X COCTMHEHUS.

MeTaJJibl M MIX COeIMHEHUSI

OO6miasi xapakTepUCTUKA XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUM MX
noJjiokeHuss B Ilepumoguueckoit cucreme xumuueckux siemeHToB JI. M. MenaeneeBa u
ctpoeHusi aroMoB. CTpoeHHE MeETAIOB. MeTalnueckas CBs3b W METalIMYecKas
KpUCTAJUIMYECKAsE  pEIICTKA.  OJJEKTPOXMMHUYECKMM  PSAI  HANPSDKEHUW — METAJUIOB.
du3znyecKue U XMMHUYECKUE CBOMCTBA MeTauioB. OOIIME COCOOBI MOTYUYEHUS] METAILIOB.
[ToHaTHE O KOPPO3UM METANIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3uu. CIuiaBbl
(cTanb, 4yTyH, TIOPATFOMUHUM, OPOH3a) U UX PUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[[lenounsie Metamibl: mnoNokeHue B Ilepuognyeckol CcHCTEME XUMHYECKHX
aneMeHToB [l. 1. Menneneesa, CTpoeHrE UX aTOMOB, HaX0XIAECHUE B ipupoae. Pusnyeckue
U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kaiaus). OKCUabl U THAPOKCUIBI HATPUS U
kanus. [[puymeHeHne mea0YHbIX METAJIIIOB U UX COCTMHEHMUI.

[IlemoyHO3eMENBHBIE METAJIIBI MATHUKW M KAJIBLMK: TMOJIOKEHUE B [lepuomnyeckon
cucTemMe XuMu4eckux aiemMeHToB 1. 1. MenpaeneeBa, CTpoeHHE UX aTOMOB, HAaX0XJCHUE B
npupoje. Duznueckne M XUMHYECKHE CBOMCTBA MarHusi W Kalblus. Baxueuiue
COCAMHEHUS KalbIusa (OKCHI, THUIPOKCHI, cojiu). JKECTKOCTh BOABI M CIOCOOBI €¢
YCTpaHECHUS.

AntoMuHui: nosioxkenue B Ileproandeckoil cucteMe XUMUYecKux syemeHtoB [l. U.
MenpaeneeBa, CTpOCHHME aTroMa, HAXOXJICHWE B mpupoae. Du3znueckne M XUMUUYECKHE
CBOMCTBa aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA W TUAPOKCH 1A ATFOMUHHUS.

Kenezo: nmonoxenue B Ilepuogumueckoi cucremMe XumMuueckux siaemeHToB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoje. Ou3nueckue 1 XUMUYECKUE



cBoiicTBa xkenesza. Oxkcunbl, Tuapokcuasl U coiu xenesa (II) u xenesa (III), ux cocras,
CBOMCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMu METAJIOB M CIUIABOB, MX (DU3NYECKUMU CBOMCTBAMH,
U3y4eHUE  Pe3yibTaToOB KOppO3uu METaJJIOB (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOJICHCTBHSI OKCHAA KajbIlUs W HATPUS C BOJOU
(BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOWCTB JKECTKOW BOJBI,
mpoliecca TOpeHUsl Kelie3a B KUCIOpoJe (BO3MOKHO HCIOJIb30BAHUE BHUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUsI KaYECTBEHHBIX PEaKlUi HAa MOHBI: MAarHus, KajblUs, aJIOMUHUSA,
munka, skeneza (1) u sxenesa (I1), memm (Il), HaOmoaeHME M OIHMCAHHME IPOLIECCOB
OKpalllMBaHUS IUIAMEHU MOHAMM HATpUs, Kalus W KadblUUd (BO3MOYKHO MCIOJB30BAHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBAaHNE AaM(OTEPHBIX CBOWMCTB THJAPOKCHIA ATIOMUHUA H
T'MIPOKCUJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1a4 10 TeMe «BakHelnue MeTauibl
U UX COCIUHEHUS».

XuMus U OKpY:KaWINas cpeaa

BemecTtBa u wmarepuansl B IOBCEIHEBHOM JKH3HM 4eEJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XHUMHUYECKMX peakiuii B ObiTy. IlepBag mnomomis mpu
XUMUYECKUX 0KOTraxX U OTPaBJICHUSX.

XHAMHMUYECKOE 3arps3HEHUE OKpYXaroled cpenbl (mpenenbHas — AOMyCTUMAs
KOHIIEHTpauus Bemiects, aanee — [1J1K). Posib xumMun B pelieHnu 3KOJI0rHYeCKUX IpooieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB MaTepHaioB (CTEKJO, CIUIaBbl METaIOB, IOJHMMEpHbIE
MaTepHabl).

Mesrcnpeomemnbnie céasu

Peanuszamuss MeXnpeIMETHBIX CBsi3ed TMpU  H3YYeHHMM XUMHM B 9 Kiacce
OCYULIECTBJISIETCS Yepe3 UCIOIb30BaHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
NOHATUH, SBJISIOIIMXCS CUCTEMHBIMU JJI OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH, TEOpHS,
aHall3, CHUHTE3, KJIacCU(pUKaUusi, NEPUOAUYHOCTb, HAOIIOJIEHUE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, NAapHUKOBBIK 3(DdeKT, TexHoIorus,
MaTepHabl.

®duzuka: marepus, aToOM, 3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsi, NPOBOJHUKH, MOJIYNPOBOJAHUKH,
TUDJIEKTPUKHU, (DOTOIIEMEHT, BEIECTBO, TEJO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpPUCTAIUIMUECKAsl penieTka, CIUIaBbl, (U3HUEcKUe
BEJIMYMHBI, €AMHUIIBI U3MEPEHHUSI, KOCMHUUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3B€3/1bI, COJHIIE.

buonorus: ¢poTocunres, AbixaHue, bnocdepa, skocucTreMa, MUHEPAIbHbIE YA0OpEHUS,
MUKPOAJIEMEHTbI, MAaKPOIJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOAbI, MOJIE3HbIE
VICKOIIA€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS IMPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTHTAIOTCSI B XOA€¢ OOYyYEeHHS XUMHU B CIMHCTBE YyYeOHONW W BOCIHUTATEIHLHOMN
JESATEIbHOCTH B COOTBETCTBUM C TPATUIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, MPUHATHIMU B OOIECTBE MpaBUJIAMU U HOpMaMu
MOBEJCHUS U CIOCOOCTBYIOT IpoIleccaM CaMONO3HAHUs, CaMOPa3BUTHSA U COLMAIM3ALUN
00yJaronmxcsl.

JInyHOCTHBIE PE3yJbTAThl OTPAXKAIOT FTOTOBHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIECHHOCTHBIX OPUEHTAIMI M pacCIIMpPEHHUE OMbITa ACATEIBHOCTU Ha
€¢ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS:

LEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HaCJI€JIMI0, IOHUMAaHUsl 3HAUYCHUS] XMUMHYECKONW HAyKW B JKM3HU COBPEMEHHOTO
00111ecTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON MH(POpMaIIUEl O MEPEIOBbIX JOCTHKEHUIX
Y OTKPBITUSAX MUPOBOM U OT€YECTBEHHOW XUMUU, 3aMNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMSA:

MPECTABICHUS O COLIMAJIBHBIX HOPMax U MpaBWJIaX MEXIUYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE, = KOMMYHUKATHUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIEI0BATEILCKONW, TBOPUECKOM M JIPYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM NE€ATEbHOCTH NMPHU BBINOJHEHUU YUYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBINOJHEHUM XHUMHYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aUMOIIOHMMAHHWI0O M B3aWMMOIIOMOIIM B TMpolecce H3TOH y4eOHOM
JEATEeIIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOC MOBEJACHUE U MOCTYNKH CBOMX TOBapHUIIEH C
MO3UILIMY HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MUPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOW peakivd,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJIAIOIIME OCHOBY IS
MOHUMAHUSI CYIIHOCTH HAy4YHOM KApTUHBI MHpPA, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SIX 4YeJIOBeKa C MPUPOIAHON Cpenoi, o
POJIM XUMHUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEbHBIC MOTHUBBI, HAIllpaBJEHHbIE HA TMOJYYE€HHUE HOBBIX 3HAHHWM MO XUMUU,
HEOOXOMMBbIC NIJI1 OOBICHEHUS HAOJIOJAEMbIX MPOILIECCOB U SIBJICHUM, MO3HABATEILHOM,
WH()OPMAITMOHHOW M YWUTATEIhCKOW KYJIbTYpPhl, B TOM YHCJIC HABBIKOB CaMOCTOSITEILHOMN
paboThl C y4eOHBIMH TEKCTAaMHU, CIIPABOYHOW JUTEPATYPOM, MOCTYIHBIMU TEXHUYECKUMHU
cpencTBaMu MHGOPMAIIMOHHBIX TEXHOJIOTH;

MHTEpeC K OOYYEHHIO U MO3HAHUIO, TI0003HATETbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD K
CaMOOOpa30BaHMIO, MPOCKTHOM W HUCCIEIO0BATENbCKON AESTENbHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBIEHHOCTH W YPOBHS O0yUCHHUS B TaJbHEHIIIEM;



4) popmMupoBaHuUs KyJbTYPbl 310POBbSI:

OCO3HAHWE LEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 KU3HU, OCO3HAHUE TOCIICICTBUN W HEMPHUATHE BPETHBIX
MPUBBIUEK (YIOTPEOJICHUS aIKOTOs1, HAPKOTUKOB, KypEeHHUsI), HEOOXOJUMOCTH COOIOCHUS
npaBuil 0€30MaCHOCTU MPU OOpaIIeHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY M peaibHOMN
YKWA3HU,

5) Tpya0BOr0 BOCIIUTAHUSI:

UHTEpPEC K TMPAKTUYECKOMY H3YUYECHHIO Mpodeccuid U TpyAa pa3iMuyHOTO poja,
YBAKEHUE K TPyAYy U pe3yibTaram TPYIAOBOW AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUSI TPEAMETHBIX 3HAHMI MO XWUMHH, OCO3HAHHBIM BBIOOpP WHIWMBHAYaJbHOU
TPACKTOPHUH MPOJOJIKEHHUS 00pa30BaHUS C YUYETOM JIMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XMMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycremHon npodeccuoHaIbHON
NESATEIbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUW, TOTOBHOCTh aJanTHPOBATHCS B
npodeCCUOHAIBHON Cpeie;

6) 3K0J10rHYecKOro BOCIIUTAHUSI:

HKOJIOTHYECKHU I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIC KaK MCTOUYHUKY >KHU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO U 0OE30MaCHOIO
oOpaza ’KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIOJIEHHU TpaBmil O€30MacHOro
MOBECHUS MPU paboTe C BEIIECTBAMU, a TAKXKE B CUTYAIUSAX, YTPOXKAIOIIUX 3I0POBBIO U
JKU3HHU JTIOCH;

CIIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJyYaeMble MPU U3YUYECHUU XUMUH, ISl PEIICHUS
33724, CBS3aHHBIX C OKPYXarolled NPUPOAHOM CpEeNoM, Uil TOBBILICHUS YPOBHSA
HKOJIOTHYECKOM KYJIbTYpbl, OCO3HAHUS TT100aTBHOTO XapaKTepa dKOJOTUYECKUX MPoodsieM U
MyTE€ MX PEUICHUs MOCPEICTBOM METOJOB XUMHHM, SKOJIOTHUYECKOTO MBIILUICHUS, YMEHUS
PYKOBOACTBOBATHCS UM B IO3HABATEIILHON, KOMMYHUKATUBHOW M COLIMATIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocTtaBe meranpeaMeTHbIX pe3yJbTaTOB BBIJACISIOT 3HAYUMBIC sl (DOPMUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHSATHS (3aKOH, TEOpHsl, MPUHIIMI, THUIOTe3a, (aKT,
cUcTeMa, MPOLECC, AKCHEPUMEHT U JPYroe.), KOTOpbI€ HUCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYEOHBIX TMPEIMETaX M IMO3BOJSIOT HAa OCHOBE 3HAHWUW W3 ATHUX MPEAMETOB
dbopmMupoBaTh MpEACTaBICHUE O IIEJIOCTHOM HAy4YHOW KApTUHE MHpA, U YHHUBEpCaIbHBIE
yueOHbIe JAeicTBUS (TTO3HABaTEIbHbIE, KOMMYHUKATHUBHbBIC, PETYJISITUBHBIC), KOTOpHIE
obecreunBarOT (HOPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U
OCYIIECTBIICHUIO YU€OHOM NEeITeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBUA:

YMEHHUSI HUCIOJIb30BATh MPHUEMBbI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUM 3HAHUIA:
pacKpbIBaTh CMBICI XWMHUYECKMX TMOHATHM (BBIAENATh HMX XapaKTepHbIE MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JAPYIMMH T[OHSTUSMHU), HCIOJIb30BaTh TMOHATHUS IS
00BACHEHMS OTAENbHBIX (DaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS M KPUTEPUH IS



KJIACCU(PUKALMU XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIUBATh IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKIY OOBEKTAMU H3YyUEHHUS, CTPOUTH JIOTHUECKHUE PACCYXIACHUS
(MHIYKTUBHBIE, 1€TyKTUBHBIE, [I0 aHAJIOTUH), AEJIaTh BbIBOJbI U 3aKIIOYECHMUS;

YMEHHME MPUMEHATb B  IpOLECCe T[O3HAaHWUA NOHATHA  (TpeaMETHBIE U
METaNpeIMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yEMblE B XHMHUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSIEMble B XHUMHH MOJICIbHBIC TPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA), XUMHUYECcKasd (popmysia U YpaBHEHHE XUMHUYECKON
peakuuu — MpU PELIEHUH Y4YEOHO-TIO3HABATENBHBIX 33Ja4, C YYE€TOM 3THUX MOJEJIbHBIX
IIPEACTABICHUN BBIABIAATE M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKA HM3Yy4aeMbIX
OOBEKTOB — XHUMUYECKUX BEIIECTB U XUMHYECKHX pEakUuid, BBIIBIATH O00IINE
3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBA3M M NPOTUBOPEUYHsS B H3y4aeMbIX
IIPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBare/bCKHe AeHCTBUA:

YMEHHE UCITOIb30BaTh ITOCTABICHHBIE BOIIPOCHI B KAUYECTBE MHCTPYMEHTA ITO3HAHNUSA, 4
TaK)K€ B KayeCTBE OCHOBBI Ul (POPMHpPOBAHUS TUIIOTE3Bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETEHUE ONBITA MO IUIAHUPOBAHUIO, OPraHU3alUU U MPOBEACHUIO YUEHUYECKHUX
DKCIIEPUMEHTOB, yMEHUE HaOII0JaTh 3a  XOJOM  IMpoIecca,  CAMOCTOSITENBHO
IPOrHO3UPOBATh €r0 pe3ybTaT, (OpMyIUpoBaTh OOOOLICHHSI U BBIBOJBI IO pE3yJibTaTaM
IPOBEJCHHOIO OMbITA, UCCIIEI0OBAHUS, COCTABIATH OTUET O POAETIaHHON padoTe.

Pabora ¢ unpopmanmeii:

yYMEHHE BBIOMpaTh, aHAJTU3UPOBATh M HUHTEPIPETUPOBATh MH(POPMALUIO Pa3IMUHBIX
BUJIOB M ()OPM TIPEACTABICHUS, IOJYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs
JaUTepaTypa XUMHYECKOIO COJIEp)KaHus, CIpaBOYHble MocoOus, pecypchl HHTepHera),
KPUTHUYECKU OLIEHUBATH MTPOTUBOPEUMBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YyMEHUE MPUMEHSTh pa3IU4YHble METOJbl W 3alpochl MpU TIOHCKE M OTOOpe
uH(pOpMaIMU U COOTBETCTBYIOIIMX AAHHBIX, HEOOXOJUMBIX JJI BBINOJTHEHHUS YYEOHBIX U
MO3HABATENIbHBIX 3aJa4 OMNPEACJICHHOIO THMAa, NPUOOPETeHHE OmbiTa B 00JacTH
UCIOJIb30BaHUsl NH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJCHUE KYJIbTYpOu
AKTUBHOTO KCIIOJb30BaHUS PA3IMYHBIX IMOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BHIOUPAThH
ONTUMAaNIbHYIO0 (HOPMY MpEACTaBICHUS HHPOPMALIUKA U WUTIOCTPUPOBATH pPEIIaeMble 3aaun
HECJIOKHBIMU CXEMaMHU, TUarpaMMamu, IpyruMu (popmamu rpaduky 1 UX KOMOMHAIUSMU;

YMEHHE MCIIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHON U UCCIIE0BATENbCKOM
NESATENIbHOCTH HMH(OPMALIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEIBCKOTO XO34iCTBAa U
TPAHCIIOPTa HA COCTOSTHHUE OKPYKAIOIIEH NPUPOJHOMN CPEBI.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

yMEHUSl 3aJlaBaTh BOIPOCHl (B XojA€ Auanora U (WiIM) AMCKYCCHHM) IO CYUIECTBY
o0cyxm1aemMoil TeMbl, (OPMYJIHPOBATH CBOM MPEAJIOKEHHS] OTHOCHUTENIBHO BBIOJHEHUS
MPEJIOKEHHON 3a]1a4u;

YMEHHs NPEACTABIATh IOJYYEHHBIE PE3YyJIbTAThl MO3HABATEIBHOU IEATEIBHOCTH B
YCTHBIX Y IIMCBMEHHBIX TEKCTaX; J€JaTh IIPE3CHTALUIO PE3YyIbTaTOB BBINOJIHEHUS



XUMHUYECKOTO 3KcrepuMeHTa (1abopaTOpHOTO OMbITa, J1abOpaTOpHOW paboTHI IO
MCCIJIETOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHUSI Y4EOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIbHOU
U HCCIIEIOBATEIbCKON NEATETbHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE
ydeTa O0IMX WHTEPECOB U COTIIACOBAHUS MO3UINN (00CYyXICHHS, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMBbD», KOOPJAHHALIMSI COBMECTHBIX JIEUCTBHI, ONPEACIICHHE KPUTEPUEB TIO
OILICHKE KaueCTBA BBIIIOJIHEHHOW PabOThI U IPYTHUE).

PeryasiTuBHbIC YyHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE  CaMOCTOSITENIbHO  OMNPENENATh UEIU  JIEATEIbHOCTH, IIJIAHUPOBATb,
OCYIIECTBJISITh, KOHTPOJUPOBATH M TpU HEOOXOJUMOCTH KOPPEKTUPOBATH  CBOIO
NeSITENIbHOCTD, BbIOMpaTh Hambonee HPGEeKTUBHBIE CIMOCOOBI pEUICHUs YYeOHBIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEIbHO COCTABJIATh WM KOPPEKTHUPOBATH MPEAJIOKEHHBIN
aJITCOPUTM JIEHCTBUM MpPU BBHINOJIHEHUU 33JaHUM C y4y€TOM IOJIyYE€HHs HOBBIX 3HAHHUM 00
U3y4aeMbIX OOBEKTax — BEILIECTBAX U PEAKIUSAX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO
pe3ynbTaTa 3asBICHHOM UEIH, YMEHHE HCIIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraéMble B YCIOBUM 3aJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJIbTATOB IO OCBOEHHIO 0053aTEIBHOTO COJEp)KaHus,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOM pabodeil NnporpaMMoM, BBIIEISIOT: OCBOEHHbBIE
0o0Oy4arolMMHUCsl Hay4yHbI€ 3HAHMSA, YMEHMUSI U CIOCOOBI AEHCTBHM, crenupuyeckue s
NpeIMETHON 00J1acTh «XUMUS», BUIIBI ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UMHTEPHpETalH, NPeoOpa3oBaHUI0O W NPUMEHEHUI0 B Pa3JIMYHBIX Y4YE€OHBIX M HOBBIX
CUTYyaIUsX.

K koH1y oOyuenus B 8 ki1acce npeaMeTHbIE pe3yJabTaThl HA 0a30BOM YPOBHE JJOJIKHbI
OTpaxaTh C(HOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

e pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [MOHATUH: aToM, MOJEKya,
XUMUYECKUNA 3JIEMEHT, IMPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh
(omHOpOAHAsT M HEOAHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs AaTOMHas |
MOJIEKYJIIpHAasl Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJISIpHas macca, MaccoBas
JI0JIi XUMHUYECKOI0 JIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM, OKCHJI, KHCIIOTA,
OCHOBAaHME, COJb, AJEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHUCJICHMS, XMUMHUYECKas
peakuus, Kiaccuukanus peakuui: peakiuu COeAUHEHUS, Peakluh Pa3ioKEHuUs,
peakuuu 3aMellleHus, peakluud OOMeHa, 3K30- W DSHIOTEPMHUYECKHE pPEaKIuH,
TeIuI0BOM 3(h(dEKT peakuuu, sSapO aTroMa, JJICKTPOHHBIM CIIOH aToma, aTOMHas
opbutanb, paauyc aToma, XHMHUYECKas CBA3b, IMOJSpHAs U  HEMOJIpHas
KOBAJICHTHAsI CBSI3b, MIOHHAS CBS3b, MOH, KATUOH, AaHHOH, PACTBOP, MaccoBasi A0S
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIlUs) B pacTBOPE;

e WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATHA U MPUMEHSATh 3TH
MOHATHUS IPU ONMCAHUU BEIIECTB U UX MPEBPALICHUMN;

e HCIOJb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY [JIsi COCTaBlieHHUs (OpPMYJ BEHIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUN;



OTIPEJIEISITh BaJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHUSIX, CTCTICHD
OKHUCJICHHSI DJIEMEHTOB B OWHAPHBIX COCAUHEHUSX, MPUHAJICKHOCTH BEIIECTB K
ONPENEICHHOMY KJacCy COEIMHEHHM Mo QopMyliaM, BUJ XUMHYECKOW CBS3HU
(KOBaJICHTHAs! U MIOHHAs1) B HEOPTAaHUYECKUX COCIMHEHUSX;

packpeiBate  cMmbici  Ilepuommueckoro  3akona J[. N Menneneena:
JEMOHCTPUPOBATh NOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT WX mojioxkeHus B [lepuoguueckoil cucreme, 3aKOHOB COXPAaHEHUS
Macchbl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUY€HHs, 3aKOHa
ABorazapo;

OMKCHIBATh U XapakTepu3oBaTh TaOMMuHyto Gopmy Ileproguyeckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHS «TJIaBHas noArpynna (A-rpymnmna)» u
«mmobounas moarpynmna (b-rpymma)», manbie W OoJbIIME MEPHUOMBI, COOTHOCUTH
o00o3HauyeHusi, KOTOpble wuMelTca B Tabmune «llepuoguueckass cucrema
xuMuueckux 3nemeHToB JI. M. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEpUCTHKAMHU
CTPOEHHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij siapa, OOIIee YHCIIo
AIIEKTPOHOB U PACIPEICIICHUE UX IO AIEKTPOHHBIM CJIOSIM);

KJIacCUUIIMPOBATh ~ XMMHUYECKHUE  DJIEMEHTHI, HEOPraHWYECKHE  BEIICCTBA,
XUMHUYECKUE PeaKIUU (TI0 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKIIMH BEIIECTB, MO
TerIoBoMy P heKTy);

XapaKTepu30BaTh (OMUCKHIBAThH) O0IINE XMMHUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX
KJIaCCOB, TMOJTBEpKJasi OINUCAHUE TpUMEpaMU MOJIEKYJSAPHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHil;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOTO COCTAaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUUECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl BELIECTB,
MacCCOBYIO JIOJII0 XMMHUUYECKOTO 3JIeMEeHTa 1o (opMmylie COCIMHEHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, NMPOBOJWTH PACUYEThl MO YPABHEHUIO XUMUYECKOU
peakuuu;

MPUMEHSITH OCHOBHBIE OIEPAllU MBICIUTEIBHON AESTEIbHOCTH — aHAIN3 U CUHTE3,
CpaBHEHHE, OOOOIIEHHEe, CHUCTEeMAaTH3alMI0, KJIACCU(PUKAIIUIO,  BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3E€M — /IS U3YYEHUS CBOMCTB BEIIECTB M XUMUUYECKUX
peakIuii, eCTeCTBEHHO-HAyYHbIE METOJIbl MO3HAHUS — HAOJII0JCHUE, U3MEPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBI U MBICIICHHBIN );

CJIEIOBaTh TMpaBUJiaM TIOJIb30BAHUS XUMHUYECKONM TIOCYJIOM H J1abOopaTOpHBIM
o0opyioBaHUEM, a TaK)Ke MpaBuiaM oOpallleHHs C BEIIECTBAaMU B COOTBETCTBUU C
WHCTPYKIUSIMA TI0 BBINMOJHEHUIO J1A0OPATOPHBIX XHUMHYECKUX OIBITOB TIO
MOJIYYCHUI0O W COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHUCIOPOAA),
MPUTOTOBJICHUIO PACTBOPOB C OIPEAEICHHON MAacCOBOW J0JEH pPacTBOPEHHOIO
BEILIECTBA, I[UIAHUPOBATH U NPOBOJUTH XUMHUYECKHUE DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHK U JPYTrue).



K koHIly 00yueHus B 9 kjacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
OoTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

PACKpBIBAaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: XMMUYECKUI JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHOH, AaHHMOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO,
BaJICHTHOCTb,  3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas
peaxius, XUMHYECKasl CBsI3b, TEIUIOBOM AP (EKT peakiiuu, MOJIb, MOJIIPHBIA 00BEM,
pacTBOp, DBJEKTPOJIUTBI, HEANEKTPOIUTHI, DSJIEKTPOJIUTUYECKAs JAUCCOLMALINS,
peakuuu MOHHOrOo OOMeHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTUMbIE U
HeoOpaTuMble peakuuy, OKHCJIUTEIIBHO-BOCCTAHOBUTENBHBIC peakuuy,
OKHUCJIUTENIb, BOCCTAHOBHUTENIb, OKHCIECHHUE W BOCCTAHOBJIEHHE, aJUIOTPOIIHUA,
aMm(pOTepHOCTh, XWUMHUYECKass CBSI3b (KOBAJCHTHAs, HOHHAs, MeETaJTM4ecKasi),
KpUCTAJUIMYECKasl PEUICTKa, KOPPO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XUMUYECKON
peakumu, NpeAesbHo aonyctumas konuentpauus [1/1K Bemecrtsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MIPUMEHSATH 3TH
NOHATHUS IIPYU ONMCAHUU BEIIECTB U UX NPEBPALICHUMN;

UCIIOJI30BaTh XHMHYECKYIO CHMBOJIUKY JUISI COCTaBJIEHUS (OpMYN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCJIEHUS XHMHYECKUX 3JEMEHTOB B
COCIMHEHHAX PA3IMYHOTO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIaCCy COEIMHEHUH 1o GopMysam, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHA,
MeTaJuInYecKasi) B HEOPraHMYECKUX COCAUMHEHUSX, 3apsij MOHA MO XUMHUYECKOU
dbopmyre, xapakrep cpeAbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COEIMHEHUM,
THUII KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIici  [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAaHHE: ONMHUCHIBATH U XapaKTEpU30BaTh TAOIMYHYIO
dbopmy lleproguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: Pa3invaTh MOHATHS
«rnaBHas noAarpynna (A-rpynna)» u «nodoudnast noarpymnmna (b-rpynna)», Maneie u
OoniblllIu€  MEpUONbl, COOTHOCUTH OOO3HAUEHMs, KOTOpblE HUMEIOTCA B
NepPUOANYECKON TalnHIle, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsij sjapa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpeiesieHue UX 1o JEKTPOHHBIM CII0SIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHEHUH B Mpeesax MalblX MMePUoIOB U
IJIABHBIX TOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XMMHUYECKHE  DBJIEMEHTbl, HEOpPraHWYeCcKHe  BEIIEeCTBa,
XUMHUYECKHE peakiuu (110 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIMK BEUIECTB, MO
TeioBoMy d3(P(dEKTy, MO0 HW3MEHEHHMIO CTENEeHEH OKHUCICHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEIU(PUUYECKHEe XMMHYECKHE CBOMCTBA
OPOCTBIX W CIOXKHBIX  BEHIECTB, MOATBEP)KIAs ONHMCAHHE IpUMEpPaMU
MOJIEKYJIIPHBIX ¥ MOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;



COCTABJISITH YPABHEHUS JJIEKTPOIUTHYECKOM IOUCCOLMAMU KHUCJIOT, IIEJI0OYed u
COJIeH, TOJHBIC U COKPAIICHHbBIE YPaBHEHUS PEaKuii HOHHOTO 0OMEHA, YpaBHEHUS
peaKkuuii, IOATBEPKAAIOIINX CYLICCTBOBAHUE TI'E€HETUYECKONW CBA3HM MEXKIY
BEILECTBAMHU Pa3JIMYHBIX KJIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKUCIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMN ITOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OajaHca ITUX PEAKIIHiL;

IPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOXHOCTH
POTEKaHUSI XUMHUYECKUX MMPEBPAICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIYMCIIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYI0O W MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa M0 (opMyJie COECIUHEHUS, MAacCOBYIO
JIOJIF0 BEUIECTBA B PAcCTBOPE, MPOBOAMTH PACUCTHl MO YPABHEHUIO XHMHUYECKOU
peakuuu;

coONI0aTh MpaBWia IOJb30BaHUS XUMUYECKOM MOCYAOW M JabOpaTOPHBIM
00OpyI0BaHUEM, a TAKXKE IpaBUjia OOpAIICHUs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU 1O BBINOJIHEHUIO JAO0OPATOPHBIX XMMHMYECKHUX OIBITOB 110
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);
IPOBOJUTh PEAKUUHU, MOATBEPKAAIONIME KAYE€CTBEHHBIA COCTAB PpPa3JIMYHBIX
BEILECTB: PACMO3HABATh OINBITHBIM IyTEM XJOPHUA-, OpOMUI-, HOAMI-, KapOOHAT-,
docdar-, cummkar-, cyiabdpaT-, THIPOKCHUI-UOHBI, KATHOHbBI aMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHUYECKHX
BEILECTB;

NPUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTENbHON AESTENbHOCTA — AHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEeHNE, CUCTEMAaTU3alllIO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSA3EU — I M3YYEHHs] CBOWCTB BEUIECTB U XMMHUUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHbl€ METOJAbl MO3HAHUS — HAOJIOACHHE, W3MEpPEHUE, MOJEINPOBaHUE,
HKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3neun 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexka [JOK
' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMudeckue 15 1 bub6mnoreka [IOK
' peaKkuuu https://m.eds00.ru/7f41837c¢
Wroro mo pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmoreka [JOK
2.2 8 1
U CONSX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK
' OCHOBAaHHSAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMH4ecKas CBS3b. Bu6morexa LIOK

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

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

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

[TPOT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XUMHYECKHE PeaKIIHN
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMHU B pACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e 6 bubnmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCIMHECHHUS
OO6m1ast xapakTepruCTUKA XUMUYECKHUX
2.3 aseMeHTOB VA-Tpynmsl. A30T, pocop 1 ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mas XxapaKTepUCTUKA XUMHYECKHUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [IOK
' . Py ' po https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no paszneny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

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



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB DJIeKTPOHHbBIE
Jara
Kontpo IIpakTu uudposbie
Nen/m | Tema ypoka U3YYeHH
Bcero | abHbIE yeckue a oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
IIpeamer xumuu. Poib XuMuu B )KM3HU YeaoBeKa. Tenna u bubmorexa LHOK
1 pe ' ' 1 https://m.edsoo.ru/ff0d21
BEIIIECTBA
Oc
bubnuorexa [JOK
2 [ToHsiTHE O METO/IaX MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
e
bubnuorexa [JOK
[Ipa eckas padora Ne 1 «IIpaBuna pa6o aboparo
3 P KT‘HLI K& pabot PaBiiia paboTbl B J1AbOpaTopHi 1 https://m.edsoo.ru/ff0d23
U TIPUEMBI 00paIeHus ¢ JIa00paTOPHBIM 00OPYAOBAHUEM dc
bu6nuorexa [JOK
4 Yuctele BeniecTBa U cMecu. CriocoOb! pazfienieHus cMeceit 1 https://m.edsoo.ru/ff0d26
ca
N bubmmorexa [JOK
I1 6ota Ne 2 «P
5 pakTudeckas pa OTVa «Pa3znenenne cmeceit (Ha mpumepe 1 httos://m.edsoo.ru/ff0d28
OUYMCTKH OBApEHHOM COJN)» o8
bubmmoteka [IOK
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c
XUAMHYECKHUE PIICMEHTHI. 3HAKU (CHMBOJIBI) XUMHYECKHUX bubmorexa HOK
7 ’ 1 https://m.edsoo.ru/ff0d2b
AJIEMEHTOB
e8
bu6nunorexa [JOK
8 [IpocThie U ClI0KHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a

6C



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

but6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa BEMIECTB. XUMHUUYECKas (hopMyIia bubmorexa LHOK
10 ' pMyJa. https://m.edsoo.ru/ff0d2e
BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB a6
OTtHocuTenbHas atToMHast Macca. OTHOCUTENbHAS bubmorexa LHOK
11 ' https://m.edsoo.ru/ffod32
MOJICKYJIIpHas Macca 3
bubnnorexa [JOK
12 MaccoBas J10J151 XMMUYECKOT'0 JIEMEHTA B COEIMHCHU U https://m.edsoo.ru/ff0d35
Oc
bubmnorexa [JOK
13 KonnuectBo BemecrBa. Moib. MossipHast macca https://m.edsoo.ru/ff0d52
30
bubnuorexa [JOK
14 Pu3nyecKue 1 XUMUYECKUE SBJICHUSA. XUMHUYECKAsI PEAKLIHS https://m.edsoo.ru/ff0d37
fa
bu6nunorexa [IOK
15 [Ipu3Haky u ycnoBus IPOTEKaHUS XUMUYECKUX PEaKIINil https://m.edsoo.ru/ff0d3a
16
bubmmoteka [IOK
16 3aKOH COXPaHEHMs MAacChl BEUIECTB. XUMUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b
88
Brruucnenust konmdecTBa, MacChl BEIIECTBA TTO YPAaBHEHUSIM bubmorexa [JOK
17 o P https://m.edsoo.ru/ff0d57
XUMHYECKHUX PEaKIIHid 08
Knaccudukanus XuMu4ecKkux peakiui (CoeTnHeHus bubmorexa TIOK
18 P ’ https://m.edsoo.ru/ffod3f
pa3IoXKeHUs, 3aMeIlleHus, OOMeHa) 34
19 M. B. JlomoHOCOB — y4ueHBIH-dHIIUKIONIEANCT. O000IEeHnEe U bubnmnoreka [JOK

CUCTeEMAaTHU3anus 3HaAaHUN

https://m.edsoo.ru/ff0d40



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

c4

Kontposbnas padora Nel o Teme «BeriecTBa 1 XUMHUYECKHE

bubmuorexa [JOK

20 https://m.edsoo.ru/ff0d42
peaKIum 90
Bo3ayx — cmech razos. Cocras Bo3ayxa. Kucinopox — bubmmorexa [JOK
21 yx ’ yRa. https://m.edsoo.ru/ff0d44
3JIEMEHT U MpocToe BemecTBo. O30H 86
du3nuecKue 1 XUMHUYECKHUE CBOMCTBA KUCIIOPOJa (peakiuu bubmmorexa [JOK
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonstue 06 okcugax 14
CrniocoOslI mostydeHus: KUCIopoa B 1abopaTopuu u bubmorexa LOK
23 https://m.edsoo.ru/ff0d49
MpOMBINUICHHOCTH. [IpuMeHenne kucnopoia 7a
TennoBoii 3 PeKT XUMUIESCKOH pEeaKINH, ITOHATHE O bubmmorexa [JOK
24 TEPMOXMUMHYECKOM YPaBHEHUH, FK30- U SHIOTEPMHUUECKUX https://m.edsoo.ru/ff0d47
peaxImsx 90
TonnuBo (HeQTh, yroyb U MeTaH). 3arpsi3HEHNE BO3AyXa bubmorexa LHOK
25 YT ' RS, https://m.edsoo.ru/ff0d4c
CIOCOOBI €ro MpeAoTBpaIleHus 4a
bubmmoteka [IOK
[TpakTiueckas pabota Ne 3 o Teme «Ilomyuenue u
26 p p zlq https://m.edsoo.ru/ff0d4a
coOupaHue KHCIIOPO/1a, H3ydeHUE er0 CBOMCTRBY o2
Bonoponx — anmeMeHT u mpoctoe BemecTBo. HaxoxaeHue B bubmorexa [JOK
27 P P ' https://m.edsoo.ru/ff0d4d
npuponae do
. bu6nunorexa [JOK
dusnyeckue U XUMHIECKUE CBOKWCTBA BOJIOPO/IA.
28 https://m.edsoo.ru/ff0d4d
[Ipumenenue Bogopoaa do
bubmmorexa [{JOK
29 [TonsiTHE O KUCIOTAX U COTIX https://m.edsoo.ru/ff0d50
d2
30 Crioco0OsI TOTy4eHHS BOJOPO/1a B JIa0OpaTopuun bubnuorexa [JOK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

https://m.edsoo.ru/ff0d4d
do

[IpakTuueckas padora Ne 4 o treme «Ilonyuenue u

bu6nmoreka [IOK

31 . https://m.edsoo.ru/ffOd4f
coOupaHue BOAOPOJIa, U3YICHHUE €r0 CBOMCTBY 42
bubnunorexa LIOK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTaAPO https://m.edsoo.ru/ff0d54
2e
Berauciienust 00b€Ma, KOJIMYECTBA BEIIECTBA T'a3a MO €ro bubsmorexa [IOK
33 ’ . https://m.edsoo.ru/ffod55
U3BECTHOMY KOJIMYECTBY BEIIECTBA WK 00BEMY 20
Beraunciienust 00bEMOB T'a30B 10 YPaBHEHHUIO PEAKIIUU Ha bubmorexa [IOK
34 , YPavs P https://m.eds00.ru/ff0d57
OCHOBE 3aKOHA OObEMHBIX OTHOIIICHHIA T'a30B 08
bubmnorexa [JOK
35 du3nyecKue 1 XMMUYECKUE CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d58
7a
bu6nuoreka [JOK
36 CocraB ocHoBanwii. [TorsiTue 06 MHANKATOpax https://m.edsoo.ru/ff0d59
e2
Bona kak pactBoputenb. HacwleHHBIC 1 HEHACBIIIICHHBIC bubmorexa [JOK
37 g P P i https://m.edsoo.ru/ffod5b
pacTBOphl. MaccoBas 10JIs BEIIECTBa B pacTBOPE 40
[IpakTuueckas padora Ne 5 o teme «lIpurorosnenue bubmuoteka [IOK
38 PAcCTBOPOB C OMPEISIICHHON MacCOBOM JI0JIeH pacTBOPEHHOTO https://m.edsoo.ru/ff0d5e
BEIIECTBAY ba
but6mmorexa [IOK
KonTpomnsHas padborta Ne2 mo teme «Kucnopoa. Bogopos.
39 P P POA. Boa0poA https://m.edsoo.ru/ff0d63
Bonaay»
42
but6mmorekxa [{IOK
40 Oxkcuapl: cocTaB, KaccuduKalys, HOMEHKIaTypa https://m.edso0o.ru/ff0d66

4e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HonyquHe 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX, OCHOBHBIX 1

but6mmoreka [IOK

41 https://m.edsoo.ru/ff0d66
aM(}OTEepHBIX OKCHUJIOB 4e
bub6nmoreka [IOK
42 OcHoBaHUs: COCTaB, KjIaccu(pUKaIis, HOMCHKIaTypa https://m.edsoo.ru/ff0d67
ca
bub6nmoreka [IOK
43 [Tonydyenune n XMMUYECKHE CBOMCTBA OCHOBaHU I https://m.edsoo.ru/ff0d67
ca
bubnnorexa [JOK
44 Kucnotsl: coctas, kitaccudukanms, HOMCHKIIATypa https://m.edsoo.ru/ff0dfe
e2
bubmnorexa [JOK
45 [TonyuyeHne u XMUMHYECKUE CBOMCTBA KUCIOT https://m.edsoo.ru/ffOdfe
e2
Couu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI TIOTYICHHUS bubmorexa LHOK
46 p " ypa, v ’ https://m.edsoo.ru/00ad9
XHMHYECKHE CBOMCTBA
474
[Tpaktuyeckas padora Ne 6. Perenue sxcnepuMeHTanbHbBIX bubnmnoreka HOK
47 3a1a4 o TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9
COCJIMHEHMI b7c
['eHeTHYecKas CBSA3b MEXIY KJlacCaMU HEOPTaHUIECKUX bubmorexa HOK
48 . Y p https://m.edsoo.ru/00ad9
COCIMHEHUI
as0
bu6nunoreka [JOK
49 O0o001IeHre U cCHCTeMaTH3alus 3HaHUI https://m.edso0.ru/00ad9
cb2
but6mmorexa [{IOK
KontponbHas padora Ne3 no Teme "OCHOBHBIE KJIaCChHI
50 P P o https://m.eds00.ru/00ad9
HEOPTaHWYECKUX COCTMHCHUI ela
51 [TepBble MOMBITKY Ki1accU(DUKAIIMA XUMHUUECKHUX 3JIEMEHTOB. bubmuoreka [IOK

ITonsarue o rpymmnax CXOAHbIX 3JICMCHTOB

https://m.edso0.ru/00ad9



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

ffa

Ilepuoanueckuii 3akoH u [lepuoanyeckas cuctema

bubmuorexa [JOK

52 https://m.edsoo.ru/00ada
XuMH4Yeckux djemeHnToB . Y. Menaeneera 59¢
bub6nmoreka [IOK
53 [Tepuonpl, rpymImbl, TOATPYIIITHI https://m.edsoo.ru/00ada
52c
bub6nmoreka [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX szep. M3oTomnsl https://m.edsoo.ru/00ada
342
bubmuorexa [JOK
CtpoeHue 3JIeKTPOHHBIX 000710Y€K aTOMOB 3JIECMEHTOB
55 . https://m.edsoo.ru/00ada
[Tepnoguueckon cucremsl JI. 1. Menaeneesa 6be
bubnuorexa [JOK
XapakTepucTUKa XUMUUECKOT0 3JIEMEHTA 110 €TI0 MOJIOKEHUO
56 . https://m.edsoo.ru/00ada
B [Iepuoanueckoii cucreme /. 1. Menneneera 824
3nauenue [leproandeckoro 3akoHa Jjisl pa3BUTUS HAYKU U bubmuoreka [{OK
57 npakTuku. [. 1. MenneneeB — y4€Hbll, Ie1aror u https://m.edsoo.ru/00ada
TpaXJaHuH 96e
bubmmoteka [IOK
58 DNEKTPOOTPULIATEIBHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00ada
ab8
bu6nuorexa [JOK
59 Nonnas xumuyeckas CBs3b https://m.edsoo.ru/00ada
c34
bu6nunorexa [JOK
60 KoBanenTHast nosnspHas XuMudeckast CBs3b https://m.edsoo.ru/00ada
ab8
bubmmorexa [{JOK
61 KoBaneHnTHas HenoysipHas XUMHAYECKas CBSA3b https://m.edsoo.ru/00ada
ab9
62 CTeneHb OKUCICHUS bub6mmoreka [IOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00ada
e28

bu6nmoreka [IOK

63 OKHCIIATETbHO-BOCCTAHOBUTEIIBHBIC PEAKITUN 1 https://m.edsoo.ru/00adb
076
bubnunorexa LIOK

64 OxucauTeNnu U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb
076

65 KonTponbnas padota Ned o reme «CtpoeHue aToma. 1 Egggﬁ;fg;gﬁg()a db

XuMuyeckas CBSI3b»

486
bubnnorexa [JOK

66 PesepBHeIit ypok. O000IICHNE U cHUCTEMAaTH3AIUs 3HAHUI 1 https://m.edsoo.ru/00adb
33c
bubmnorexa [JOK

67 PesepBHblit ypok. O6001IeHNE U cUCTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/00ad9
cb2
bu6nuoreka [JOK

68 PesepBHblit ypok. O6001IeHNE U cUcTeMaTU3alus 3HAaHUN 1 https://m.edsoo.ru/ff0d61
c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udppoBbIe
Tema ypoka Kontpo IMpakTu pi | uudp
n/n Bcero JbHBIE yecKHe U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
. Bbu6moreka [JOK
[Tepuonnueckuii 3akoH. [leprnonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux asiemenToB JI. . Meneneena b50e
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XUMUYECKUX
2 . 1 https://m.edsoo.ru/00ad
3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB b6b6
bubmuoreka [JOK
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 https://m.edsoo.ru/00ad
b7e2
. bubmuoreka [JOK
Buapl XuMH4eCKOM CBSI3U U TUTIBI KPUCTATUNIMYECKUX
4 . 1 https://m.edsoo.ru/00ad
pemteToK
bac6
5 Kontponbnas padora Nel no teme «IloBTopenue u 1 1
yrayOJieHre 3HaHWH OCHOBHBIX Pa3JIesioB Kypca 8 kiaccay
Knaccudukanus XuMHUUECKUX peakluil 0 pa3IuyHbIM bubmorexa [JOK
6 1 https://m.edsoo.ru/00ad
MpU3HAKaM bcho
. bu6mmoreka [JOK
[ToHsiTHE O CKOPOCTH XMMHUYECKOHM peakiuu. [lonarue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIUIX be0a
[TonsiTne 0 xuMuUeckoM paBHOBecHH. DAKTOPHI, BIUSIOIIIE Bbubmoreka LIOK
8 Ha CKOPOCTh XUMUYECKOW PEAKIIUH U MOJIOKEHUE 1 https://m.edsoo.ru/00ad
XUMHUYECKOIO PaBHOBECHUS c28c
9 OKHCITUTEITbHO-BOCCTAHOBUTEIIBHBIC PEAKITUT 1 bubmorera I[JOK
p https://m.edsoo.ru/00ad



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

cade

Teopus anexkTponuTUuecKon quccoruanuu. CUibHbIe U

bu6mmoreka [JOK

10 https://m.edsoo.ru/00ad
ci1a0ble AIIEKTPOJIUTHI
cd68
bu6mmoreka [JOK
11 HonHbie ypaBHEHUS pEaKIIUi https://m.edsoo.ru/00ad
d448
. . bubmuoreka [JOK
XHMMHYECKUE CBOWCTBA KHCIIOT U OCHOBAaHUH B CBETE
12 . . https://m.edsoo.ru/00ad
HPEeICTaBICHHUH 00 3JICKTPOIUTHUCCKOMN TUCCOUAIINN d5d8
. . . bubnuorexa [JOK
XHMMHYECKHE CBOMCTBA COJICH B CBETE MPEACTAaBICHUIN 00
13 . https://m.edsoo.ru/00ad
AIIEKTPOJIMTUICCKON JTUCCOITUAITTT
d8h2
bu6mmoreka [{OK
14 [TonsiTHE O TUAPOIU3E COJICH https://m.edsoo.ru/00ad
dod4
bu6mmoreka [JOK
15 O06o001IeHre U cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad
dd12
bu6mmoreka [JOK
[TpakTnueckas padora Ne 1. «PerreHne skCriepuMeHTATbHBIX
16 P P P https://m.edsoo.ru/00ad
3a1a9» dbfa
Konrtponbnas padota Ne2 o reme «neKTpoauTHyecKas bubmorera [JOK
17 https://m.edsoo.ru/00ad
qucconuanus. XUMHUECKUe Peakiiy B pacTBOPax» deco
OO01as xapakTepruCTHKa TAJIOTCHOB. XUMHUECKHE CBOMCTBA bubmiorexa HOK
18 paseIep ' https://m.edso0.ru/00ad
Ha TIpUMepe XJIopa dfe2
. bu6mmoreka [JOK
Xnoposogopo. CossiHast KHCIIOTa, XAMUYECKHE CBOMCTBA,
19 https://m.edsoo.ru/00ad
MOJTydeHUE, IPUMEHEHHE
el04
20 [Mpaktugeckas padora Ne 2 o reme «[lomydenne costHON bu6moreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

KHCJIOTBI, U3yYEHUE €€ CBOMCTBY»

https://m.edsoo.ru/00ad
€348

Breraucnenus 1o YpPaBHCHUAM XUMUUYCCKHUX peaKHI/IfI, €CJIn

bu6mmoreka [IOK

21 https://m.edsoo.ru/00ad
OJIMH U3 PEareHTOB JJaH B U30bITKE
e488
Bbu6morexa [JOK
22 OO01mas xapakTeprcTuka 31eMeHToB VIA-Tpymib https://m.edsoo.ru/00ad
e64a
AnnorpornHsie Moaudukanuu cepsl. HaxoxneHnue cepsl u e¢ bubmorexa [TOK
23 . ) . https://m.edsoo.ru/00ad
COCIMHEHUH B MPUPOC. XUMHUECKUE CBOMCTBA CEPhI 0644
CepoBonopon, crpoeHue, GPU3NIeCKue 1 XUMHIECKUE bubmorexa [JOK
24 _ ’ ’ https://m.edsoo.ru/00ad
CBOICTBa
e802
Oxcuppl cepbl. CepHasi KUCI0Ta, PU3NYECKUE U XUMUYECKUE bubmoreia HOK
25 . ' ’ https://m.edsoo.ru/00ad
CBOMCTBA, TPUMEHEHUE
ea28
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE TPOMBIIILLIEHHOTO bu6mmoreka [JOK
26 crioco0a MmoTydeHHs CEPHOM KHCIOThL. XMMHYECKOE https://m.edsoo.ru/00ad
3arpsi3HEHUE OKPYKAIOLIEH CpeJlbl COETUHEHUSIMU CEPBI ec8a
bu6mmoteka [IOK
27 Brrunciienne MaccoBoi 1071 BBIXOAA MPOJIYKTA PEAKIIUN https://m.edsoo.ru/00ad
ec8a
OO01mas xapakTepuCcTHKa 3JIeMeHTOB VA-Tpymnmbl. A30T, bubnuoteka [JOK
28 pacrpocTpaHeHHe B IPUPoJIe, GU3NMUECKUe U XUMHUYECKHUE https://m.edsoo.ru/00ad
CBOMCTBa eeab
. bu6mmoreka [JOK
AMMHaK, ero Gu3NIecKue 1 XUMHUIECKUE CBONCTBA,
29 https://m.edsoo.ru/00ad
MOJTYYCHHUE W IPUMEHECHHE
foo4
bu6mmoreka [IOK
[TpakTuueckas padota Ne 3 mo Teme «llomyuenue ammuaka,
30 P P y https://m.edsoo.ru/00ad

W3Y4YEHUE €r0 CBOMCTBY»

f180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

Bbub6nmoreka [JOK

31 A30THas KUCI0Ta, e¢ GU3NIECKUE M XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad
306
Hcnonb30BaHrE HUTPATOB U COJIE aMMOHUS B KAUECTBE bubnnoreka [HOK
32 MUHEPATBHBIX YA0OpeHHH. XUMUYECKOe 3arpsI3HEHHE https://m.edsoo.ru/00ad
OKpY>KaroIlIel Cpeibl COCAMHEHUSIMH a30Ta 518
Bbubmmorexa [JOK
docohop. Oxenp pochopa (V) u pocdopHas KuciaoTa,
33 $op A docgopa (V) u(l) $op https://m.edsoo.ru/00ad
buznyecKkue 1 XMMHUYECKHE CBOICTBA, MTOJIyYeHHE 634
bubmuoreka [JOK
Hcnons3oBanue GpocdaroB B Ka4eCTBE MHHEPAITBHBIX
34 N . https://m.edsoo.ru/00ad
yno0peHuit. 3arpsi3HeHne IpupoIHOM cpesl hocharamu £c20
VYrnepon, pacnpocTpaHeHue B IpUpoe, Pu3ndeckue u bubmorexa HOK
35 POZ, pactip . P PHPOE, https://m.edsoo.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxkcupsl yraeposaa, ux GU3nYecKue U XMMHYECKHUe CBOMCTBA. bubnuorexa [JOK
36 DKoJjorudeckue mpoOIeMbl, CBI3aHHBIC ¢ OKCHUIOM yIiIepo/ia https://m.edsoo.ru/00ad
(v) febe
bu6nmoreka [JOK
37 VYronbHas KUCIOTA U €€ CONU https://m.edso00.ru/00ae
006¢
[Ipaktuueckas padora Ne 4 mo teme "llonyuenue bubmuorexa [JOK
38 yriaekucioro rasa. Kauectsennas peakiius Ha kapOoHaT- https://m.edsoo.ru/00ae
noH" 027e
[TepBoHavanbHbBIE TOHITHS 00 OPraHMYECKHUX BEIIECTBAX bubmorexa [TOK
39 P P https://m.edsoo.ru/00ae
KaK O COEJJMHEHUAX yriepoja
054e
bu6mmoreka [JOK
40 Kpemuuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
a1 [TpakTtuyeckas padora Ne 5. PerieHue skcrepuMeHTalbHbBIX bubnuoreka [IOK

3aJa4 1o TemMe «BaxHelne HeMeTaluTbl U UX COCANHCHUA»

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



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

0bf2

KonTtponbnast pabora Ne3 no reme «BaxxHelre HeMeTaIbl

bu6mmorexa [IOK

42 https://m.edsoo.ru/00ae
U UX COCTUHCHUS 0e18
OO0m1as XxapaKTepUCTUKa XUMHYECKUX dJIEMEHTOB —
bubmuoreka [JOK
MeTaJlJIOB. MeTalmnyeckas CBs3b M MeTaJlTndecKas
43 . . https://m.edsoo.ru/00ae
KpUcTajuinueckas pemerka. Ousndeckue CBOCTBa 1036
METaJIJIOB
XUMHUYECKHEe CBOMCTBA METAJIOB. DICKTPOXUMHUUCCKUN PSiT bubmorexa [OK
44 . ’ p p https://m.edsoo.ru/00ae
HaIpsHKEHUH METaIOB 1156
O6mmue ciocoOb! momy4eHust MeTauioB. CIuTaBblL. bubnnoreka [JOK
45 Briuucnenus no ypaBHEHUSAM XUMUYECKUX PEAKIUH, €Clin https://m.edsoo.ru/00ae
OJIMH U3 PEArEHTOB COJEPHKUT TIPUMECH 1156
bu6mmorexa [IOK
46 [ToHsiITHE O KOPPO3UHU METAILIIOB https://m.edso0o.ru/00ae
1278
bu6mmoreka [JOK
47 [IlenounbIe MeTaIIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 Oxcupl ¥ THAPOKCH/IBI HATPUS U KaJIHs https://m.edsoo.ru/00ae
14b2
bu6mmoteka [IOK
49 [llenouno3eMeNnbHBIC METAIBI — KAJIbIIUH U MarHuu https://m.edso0.ru/00ae
15e8
bu6mmoteka [IOK
50 Baxneinmme coenmHEHNS KaJIbITHI https://m.edsoo.ru/00ae
15e8
51 O06o00mIeHre 1 cHCTeMaTH3alys 3HaHUI
\ \ bu6mmoreka [IOK
52 JKeécTkocTh BOJIBI M CTTOCOOBI €€ YCTpaHSHUS 1

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



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

1886

[IpakTudeckas padora Ne 6 mo reme "YKECTKOCTH BOJIBI U

bu6mmorexa [IOK

53 . " https://m.edso00.ru/00ae
METO/Ibl €€ YCTPaHEHUS
1ae8
bu6mmorexa [IOK
54 AnroMUHHN https://m.edsoo.ru/00ae
1c64
Bbu6morexa [JOK
55 AmpoTepHbIe CBOWCTBA OKCUIA U THAPOKCUIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [{OK
56 Keneso https://m.edsoo.ru/00ae
1d86
bu6mmoreka [{OK
57 Oxcwupl, ruapokcu sl u conu sxenesa (1) u sxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O06o0011eHre U cUCTeMaTH3aIs 3HAHHUHA
[Tpaktuyeckas paborta Ne 7. Pemenue skcnepuMeHTaIbHbBIX bubmorexa LIOK
59 . https://m.edsoo.ru/00ae
3az1a4 1o TeMe «BaxkHeline MeTaibl U UX COSTUHEHUS» 3de8
Brruncnenus no ypaBHEHUAM XUMHUYECKHUX PEAKLIUN, €CIIH bubnnoreka [JOK
60 OJIMH U3 PEareHTOB JaH B U30BITKE WU COJCPIKUT MPUMECH. https://m.edsoo.ru/00ae
Beruncnenus MaccoBOi 10U BBIXOJA MPOAYKTa PEaKIUU 1750
61 O06o0011eHre U cucTeMaTH3aIs 3HAHHUHA
62 KonTponbnas padota Ned o teme «BakHelrie MeTamibl 1
UX COCIMHEHUS»
bu6mmoteka [IOK
63 BemectBa 1 Matepuasl B IOBCEJHEBHON KU3HU YEIIOBEKA https://m.edso0o.ru/00ae
3f50
. bubmuorexa [JOK
64 XVMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpesibl

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



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

4270

bu6mmoreka [JOK

65 Posib XuMuM B pelieHnn 3KOJIOTHYECKHUX MPoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [JOK

66 PesepBHbIi ypok. O0001IeHHE U CUCTEMATH3AIU 3HAHUH 1 https://m.edso00.ru/00ae
0dOa
Bbu6morexa [JOK

67 PesepBHblit ypok. O600ImeHNe U cUCTEMaTH3alus 3HAHUN 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka [{OK

68 PesepBHbIii ypok. O600IIeHNE U cCHCTEMATH3aLUs 3HAHUN 1 https://m.edsoo.ru/00ad
9ch?2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2










