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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE OCHOBHOrO OOIIEro oO0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pazoBaTeIbHOM IpOrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxe Ha ocHOBe (penepalibHON paboueit
MporpaMMbl BOCIIUTAHUS M C Y4YETOM KOHIEMIMM MPENojaBaHusi y4eOHOro
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHuzauusx Poccuiickoi
denepauni.

[Iporpamma nmo xumum naéT MpeACTaBICHHE O LENAX, OOIeld CcTpaTeruu
oOy4eHUsl, BOCIHTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEJACTBAMH Y4eOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHUe,
npenycMaTpUBaeT pacipe/iesieHue ero mo kKjiaccaM M CTPYKTYpUPOBAaHHE I10
pazzneiiaM M TeMaM MPOTpaMMbl MO XUMHUH, OMPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU cojepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh M3YYEHUSI XUMHUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0yYaroluXCcs, ONpeaeiasieT BO3MOXKHOCTA MpeAMeTa JJid
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TPeOOBaHUMN
K pe3ysJbTaTaM OOy4YeHHUS XMMHUU Ha YpOBHE IIeJIEH H3ydeHHs MpeaMeTra u
OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIBLHOU NEATEIIBHOCTH OO0YYaroIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUHU CIYKUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCTaBIeHNUl 0 MaTEPUATLHOM E€JUHCTBE MHUPA, BAKHYIO
poJIb UrparoT GOpPMHUPYEMbIE XUMHEH MPEICTABICHUSI O B3aMMOIIPEBPALICHUSIX
SHEPrur U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TJI00ATbHBIX
po0JieM YCTOMYMBOTO PA3BUTHS UEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHECHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3aldd BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed W (QyHKIIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4JaromuXxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesTEIbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIENIOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(HECCHOHATLHOM JCSITEIILHOCTH;

3HAKOMHUT CO CHEU(HUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOrO B3IJIla HA E€IWHCTBO MNPUPOABI M YEJIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOCcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOM BKIaJg B
HKOJIOTMYECKOE 00pa3oBaHUE OOYyHAIOIIMXCS.

JlanHbie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepKaHMsl y4eOHOro TpeAMeTa, KOTOPbIM SBJISETCA  IEIaroruyecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAyKW XMMHUM Ha ONpPECIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIIET0 0O0pa30oBaHUsSI OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOUIMMHCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSITUU XUMUH,



OCHOB HEOPraHWYECKOM XMMHUM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX TMOHSATUM
OPraHUYECKON XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ uzydeHuro. CoaepKaHue CKIabIBACTCS U3 CUCTEMBbI
MOHATUH O XUMHUYECKOM OJJIEMEHTE M BEIIECTBE W CHUCTEMBI TOHATHUA O
xumuyecko peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBI TI0
MPUHIIMITY TOCIEIOBATENILHOIO PAa3BUTHS 3HAHUKW HA OCHOBE TEOPETHUECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YYE€HHUS O CTPOCHUU aTOMa U XUMUUYECKOMN CBA3U;

— TpeAcTaBiICHUN 00 DIEKTPOJMTHYECKON JUCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCIEAOBATEIBLHO OT
OJIHOTO YpPOBHS K JIpYTOMY, BBINOJHIS (DYHKIMH  OOBSCHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO
IPUMEHCHHUS U TIOJIYUCHUSI U3yIaeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEJCTABICHUd O XUMMYECKOM COCTaBISIONIEH HAy4YHOW KapTUHBI MUpPa B
JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO
U METOJiaM IMO3HaHMs B Hayke. M3yueHue XUMUM MPOUCXOJIUT C MPUBICUCHUEM
3HAHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaOMHUA MUDPY,
«buonorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHUM XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHYECKOM  HAyKM Kak  00JlacTM  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KAaK OJHOr0 U3 KOMIIOHEHTOB
MUPOBOM KyJNbTYphl. 3ajladya y4eOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKUX 3HAHMM — BaXKHEHIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IO3HAHUS TPH
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiii, B (OPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUW W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOT0
oOpalieHus ¢ BEIIECTBAMHU B TTOBCEIHEBHOM JKU3HM.

[Ipy w3ydYeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAUEHUE MPUOOPENN TaKUE LEIH, KaK:

— (GOopMHpPOBAaHUE HWHTEUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM0o00Opa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHITUIO PEIICHUN,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HAmNpaBJIEHHOCTh OOY4YEHHs] Ha CHUCTEMAaTHUYEeCKOE MpUOOUIEeHUE
OOy4JarommXcs K CaMOCTOSITEIbHON MO3HABATEIBHON NESITETbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUS, (OPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEHN K
XUMUU;

—  of0ecrieyeHWe  YCIIOBHIA, CIIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOydJarOmMMHCS ~ OMBITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE ISl PA3TUYHBIX BUAOB JCSITEIbHOCTH;

— (¢dopmupoBaHue 00IIEeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOU
rPAMOTHOCTA, B TOM YHUCJE YMEHUU OOBACHITH W OLICHHUBATh SIBICHUS



OKPYXAaIOLIEro MUPa, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYECHHbIE NPU U3YyYEHUU
XUMHH, TPUMEHATh MX NpPU PEUIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOM NEATEIBHOCTH;

— (dopmupoBaHue y OOyyarolUMXCS TyMaHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUU i1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYNOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPY’KAIOIEHW IIPUPOJIHON CPEMbI;

— pa3BUTHE MOTHBALUMU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpoduiass U  HaNpaBIE€HHOCTH
JanbHeuIero o0yyeHusl.

OO61uiee 4yMcnO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpOBHE
OCHOBHOT'O 00111€T0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKUE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsATHE 0 MeTOax MO3HAHUA B XUMHUHU. UUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pazeneHust cMeceil.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckass (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA coOcTaBa BemiecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAsi Macca. MaccoBast 40JIsI XMMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. MonspHass mMacca.  BzauMocBsizb
KOJIMYECTBA, MACChl M YHWCIA CTPYKTYPHBIX E€IWHMI] BEUIeCTBA. Pacuérbl mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nYecKue M XHUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss Hu e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKHUE YpaBHEHMUSI.
Knaccuduxanys XuMrU4ecKux peakiuil (CoeIMHEHNS, Pa3JIOKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHYECKOHW TMOCYIO0MU, MpaBWIaMu paboThl B 1abopaTopuu
u mpuéMamu oOpamieHuss ¢ JabopaTOpHBIM O0OpYyAOBaHHWEM, H3yYCHUE U
onmucaHue (HU3MYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3ndeckux (MIaBlieHue BOCKa, TassHUE JIb/Ia, paCTUpaHUe caxapa
B CTYIIKE, KWIIEHUE W KOHJIEHCAIUs BOJbl) U XUMHUYECKUX (FOpPEHHUE CBEYU,
MpPOKAJIMBAHUE MEIHOM TMPOBOJIOKH, B3aUMOJICMCTBUE MeJIa C KUCJIOTOMN)
ABJICHUN, HAONIOJIEHWEe M OINHCAHUE TNPHU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakuuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJCHCTBHE
*xenesa ¢ pactBopoM cosi meau (1), n3yueHne cioco0oB pasziesieHusi CMECei: ¢
NOMOIIBI0O ~ MarHuTa,  (QWIBTPOBAHWE,  BBbIMAPUBAHHME,  JUCTHILUISALINA,
xpomaTtorpadus, MPOBEIACHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
ONMMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxmeHnue kucimopoga B MpuUpoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTtBa (peakumnu ropenus). Oxkcuabl. Ilpumenenue kucnmopona. CrnocoObl
MOJIYYEHUs KHUCIOpOoJa B J1a0OpaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopozaa B mpupoje. O30H — atoTponHas MoAUGUKAIIHS KUCIOPOIa.

TermoBoit 3 PexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHCHUS,
9K30- U SHJIOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUe
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — smemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupojie, (GU3NYECKHE W XHUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonydeHus. Kuciorsl u comnu.

MornsapHblit 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.

@dusnyeckue CBOMCTBa BOAbl. Boma kak pactBoputens. PacTBOphI.
Hacelliennbie 1 HEHACBIIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BEIIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHMYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOPOB B MPUPOAE U B KU3HU 4YesnoBeka. KpyroBopot
BOJIbI B PUPOJIE. 3arpsA3HEHUE NPUPOIHBIX BOJI. OXpaHa U OUMCTKA MPUPOIHBIX
BOJL.

Knaccuduxanus Heoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(pOTEpHbIE) U
HecoseoOpaszyronue. Homenknatypa okcuaoB. Du3myecknue W XUMHYECKHUE
CBOMCTBA OKCUJIOB. [losrydueHrue okCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHU: HIENOYM M HEPACTBOPUMBbIE
ocHOBaHUA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryuenrne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetamnoB H. H. bekerosa.
ITony4yenue Kucior.

Conmu. Homenknartypa coneil. @PU3MYECKME M XHUMHYECKHUE CBOWCTBA
coneu. [lonydyenue comneu.

I'eneTnyeckas CBsI3b MEXKY KJIIACCAMH HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpEJCICHUE COACpkKaHUS KUCIOpoAa B  BO3IYyXeE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIIOJICHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHus (MOoXKapa), O3HAKOMIICHHE C
oOpa3liaMu OKCHUJIOB M OIMCAaHWE WX CBOWCTB, TOJIydeHUE, COOHpaHHUE,
pacno3HaBaHWE M HM3YYCHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJCHCTBUE
Bogopoaa ¢ okcusoM Meau (II) (Bo3MOKHO MCIIOIB30BAHUE BUACOMATEPUAIIOB),
HaO/oieHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOCHHOCTEW pPACTBOPEHHUS BEHIECTB C PA3IUYHONM  PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINMPEAECIEHHON MACCOBOM HOJIEM PACTBOPEHHOIO
BEILECTBA, B3aMMOJICHCTBUE BOJbl C METAUIaMH (HATPUEM U KaJIbI[UEM)
(BO3BMOKHO HCIIOJIb30BAHUE BHUIEOMATEPHATIOB), UCCIEIOBaHUE OOpa3loB
HEOPraHMYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB, HAOJIOACHUE W3MEHEHUS
OKpacKd MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYe, U3y4yeHue
B3aumMojeiicTBusl okcuga Meau (II) ¢ pacTBopoM cCepHOM KHCIOTHI, KUCIOT C
METaJUlaMH, pEaKkIMid HEUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO METa/la JPyTMM U3 pacTBopa COJM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4y N0 TeMme «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XUMHYECKHX
sjemenToB JI. . MenneaeeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIaCCH(PUKANMKA XUMUUYECKHX dIeMeHTOB. [loHaTHe o
IPYIINaxX CXOJHBIX AJEMEHTOB (ILEIIOYHBIE U MIEIOYHO3EMENbHBIE METAJLIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQpOTepHBIC
OKCHJIbI i THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [lepuonnueckas cucteMa XMMAYECKAX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas u JIHHHONEpHOIHAS (OPMBI
[Tepuoguueckoit cuctembl xumuyeckux odiaemeHtoB J[. M. Menzaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOIO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI SJIEMEHTA.

Crtpoenne atomoB. CocTaB aTrOMHBIX saep. M30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cucrtemsl JI. M. Menaeneesa. XapakTrepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOJIoKEeHUIO B [lepuonnyeckon cucreme /1. . Menneneesa.
3aKOHOMEPHOCTH W3MEHEHHUs pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonnueckoro 3axkoHa U llepuonnyueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. {. 1. Mennenees —
Y4EHBIN U IPaXKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (TojisipHass W HEMOJspHAs) CBSI3b.
DIIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
ITpouieccrl OkucIeHUsI U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHrue 0oOpas3IoB BEIIECTB METAIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCHIA IIMHKA C PACTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUN
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHMUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU U3YYEHUM XUMHUM B 8 Kjacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BAaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOMIUXCS CUCTEMHBIMU [IJI1 OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaliW3, CHHTE3, KilacCUPUKamus, TEPUOJUUYHOCTD,
Ha0JII0IeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJIENb, SIBJICHHE.

dusznka: marepusi, atoM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIBI, PAJAUOAKTUBHOCTB, MOJIEKYJA, JJIEKTPUUYECKUW 3apsii, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIEeCTBa, ra3, (pU3MYECKHue BEIUYUHBI,
€UHULIBI UBMEPEHUS, KOCMOC, IUIaHETHI, 3BE31bI, COHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpocdepa, MUHEpaAbl, TOPHBIE TOPOIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYECKas peaKuus

[Tepuonnueckuit 3axkoH. [leppoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
. . MengeneeBa. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTHA B M3MEHEHUU CBOMCTB
XUMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, Kalaus, KaIbLUA U UX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BUAbI XUMUYECKOW CBSI3U. THIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALUIMYECKONW PEIIETKU
U BUJa XUMHYECKOU CBSA3H.

Knaccudukamms ©“  HOMEHKIATypa  HEOPTaHMYECKHX  BEIIECTB.
XHWMUYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCIMHEHNM, TCHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukarnums XuMUYECKHX peakiuid MO Pa3INdHbIM MpU3HaKam (1o
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEMIECTB, MO TEIIIOBOMY A (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKHUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). OK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHECHUS.

[lonsiTue o ckopoctu xumuueckou peaknuu. [lonsaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMUMHYECKHX peakuusax. [loHsTHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBleHHE  ypaBHEHUU
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ~ DIEKTPOJIUTHYECKOW  JUCCOLMALMU. DIIEKTPOITUTHI 151
HE3JICKTPOJINThL. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pa3IUYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHnb auccornuanv. CUIbHBIC U
cia0ble 3JIEKTPOJIUTHI.

Peakiiun wonHOro o6OmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpall€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJCTABJICHUN 00 AJIEKTPOIUTHYCCKON
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiMu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOTHOCTH PACTBOPOB BEIIECTB, MpOlEcCa AUCCOLMAIMUA KHUCIIOT,
miesioue u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAJIOB), TIPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIINX MPHU3HAKW MPOTEKaHUS PEAKIMi MOHHOTO OOMEHa
(oOpazoBaHme ocajaka, BBIJICIEHHUE Traza, OOpa30BaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIIHIA
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA), pacrio3HaBaHuE
HEOPraHUYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX pPEAKLHM Ha HWOHBI,
pelIeHne SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6miast xapaktepucThka TanoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoenue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJopa
(B3anMozeiCTBUE C METaIJaMU, HEMETa/IaMH, LIeJdo4aMH). XJIOPOBOAOPOI.
CosnsiHas KUCI0Ta, XMMUYECKHE CBOMCTBA, MOJydYeHUE, TpUMeHeHue. [eiicTBue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4esioBeKa. BaxHeline XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mrast  xapaktepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCIOpPOJAa H  cepbl. AJUIOTPOIHbIE
MOAU(UKAIIMKA KUCIOPOIa U cepbl. XUMUYECKre cBoicTBa cepbl. CepoBOI0pO,
CTpoeHue, ¢GU3MYEeCKHe U XUMHYecKne cBoucTBa. OKCHUIBI CEephl  Kak
MPEACTaBUTENN KHUCIOTHBIX OKCUIoB. CepHas KHCIIOTa, (U3MYECKUE U
XAMHYECKHE CBOWCTBA (0OIMME Kak TPEACTAaBUTENS Kilacca KHCIOT W
cnerupuyeckne). XUMUIECKUE PEaKINH, JSKAIIUe B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil kucinotel. [IpumeHenue cepHoil kucinotel. Conu
CCPHOM KHCIOTBI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCIMHEHUHN B MPUPOJEC. XMMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEW CPEIbI
COEIMHEHUSAMU Cepbl (KUCIOTHBIE TOXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTEMEHU OKUCIEHHS. A30T, paclpoCTpaHEHUE B



npupojie, GU3nYecKre U XUMUYECKHe CBoMCTBA. KpyroBopoT a3ota B mpupo/e.
AMMHak, ero Gpuznueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U IPUMEHEHHUE.
Conu amMmoHUs, HX (PU3MYECKHE U XUMHUUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTtBeHHast peakuusi Ha MOHbI aMMOHHUS. A30THAasl KUCIIOTa, €€ MOJIYyUYEHHE,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOUIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBanue HUTPATOB M CoOJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUYECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COeAMHEHUAMM a30Ta (KUCJIOTHBIE TOXKIH, 3arPsI3HEHUE BO3AyXa, MOUYBbI
u BosoéMoB). docdop, amnorponubie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  dochopHas xkucnora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, ostyueHue. Mcnonb3oBanue ¢pochatoB B
KaueCTBE MUHEPAJIbHBIX yI00OpEHUH.

O6mass  xapakrepuctuka dsieMeHToB [VA-rpynmel.  OcobeHHOCTH
CTPOCHHMSI aTOMOB, XapaKTEPHBIC CTECIICHU OKHUCJICHUS. YTJIEPOJl, ajNIOTPOITHbIC
MoauUKaAIMK, PacCpOCTpaHEHHE B TpUpoJe, (DU3NUYECKHE U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B mpupoae. Okcuasl yriepoaa,
uX (U3MYECKUE M XUMHYECKHUE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
MOJIydEHUE W TIPUMEHEHUE. DKOJIOTHYECKUE TPOOIEMBbI, CBSI3aHHBIE C OKCHUJIOM
yraepona (IV), rumoreza rino0anipbHOr0 MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
addekr. YrompHas kuciaora u e€ coiau, UX (U3HMYECKHE M XUMHUYECKHE
CBOMCTBa, IMOJydYeHHEe U TpuMeHeHue. KauecTBeHHas peakuus Ha kapOoHart-
noHbl. Mcrnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUAX yriiepoja (MeTaH, 3TaH, STUJICH, AllETWIEH, 3TaHOJI, TJMLEPUH,
yKCycHasi KuciioTa). [lpuponHble HCTOYHUKH  YriIeBOAOPOJIOB  (yroJib,
PUPOJIHBIN Ta3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npomblnieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKr Ba)KHBIX BEIIECTBAX: KUPaX,
Oenkax, yriaeBoJax — M UX POJIM B KM3HU 4eloBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJIYyYCHHE U
npumeHenne. CoenuHeHuss KpemHus B mpupoxae. OOmue mnpencraBieHuss o0
okcuae kpemuus (IV) u kpemHueBoi kuciaote. CHUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHeil1ine cTpouTenbHbIE MaTEpUAIIbl: KEPaMUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [Ipobdiempl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaUeCTBEHHBIX PEAKIUi Ha XJIOPU/-HOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckne U XuMUYECKUE
CBOMCTBAa TaJOI€HOB W HMX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJICHHE C oO0pa3iaMu XJIOPUIO0B (TaJOTeHUOB),
O3HAaKOMJICHME C o0pa3umamMu cepbl U €€ COEOUHEHHSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEPUANIOB), HAOIIOJEHNE TMpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3YYEHHUE
XUMUYECKUX CBOWCTB  pa30aBICHHONM CEpHOM  KHCIOThHI, MPOBEJACHUE
KaueCTBEHHOW peakiui Ha CcynbpaT-uoH ¢ HaOMIOIeHWe TMpu3HaKa e€
MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢hocdopa U ux
coeIMHEHUH (BO3MOXKHO HCIIOJb30BaHUE BHUIEOMATEpHUaAlIOB), oOpa3lamMu
a30THBIX U (PoCchHOPHBIX YIOOpPEHUM, MOJyUYeHne, COOMpaHue, pacro3HaBaHue U
M3yYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



ammoHusi u  (QocdaT-uOH W  U3yYEHUE TNPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUANIOB), HW3YUYEHHUE MOJEICH KPUCTATUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMKM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W W3YYCHUE CBOMCTB
YIIAEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl M M3YYCHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM MPOMBIINUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3aza4d no reme «BakHel11e HeMeTallIbl U UX COCIUHEHUA)).

MeTajibl M X COeINHEHUSA

OO6miass xapakTepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucteMe XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnyueckast
CBSI3b U METAJUIMYECKAsi KPUCTAIIMUECKAs] PEIETKa. DIEKTPOXUMUYECKUN Pl
HanpspKeHU MeTamioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alMUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHNE B OBITY M IPOMBIIIJIEHHOCTH.

[[lenounble  MeTauibl: TosiokeHWe B Ilepuoauueckoid  cucTeMe
xuMHuueckux 31eMeHToB /. 1. MeHneneeBa, CTpO€HHUE UX aTOMOB, HAXOXKJICHUE
B mpupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuapl U THAPOKCHIBI HATpus W Kaius. [IpuMeHeHue MIeToYHbIX
METAJUIOB U UX COEIUHEHUH.

[[lemouyHO3EeMENBHBIE METalIbl MarHud W KaJIbLMKA: TIOJOXXEHHUE B
[Tepuonuueckoit cucreme xumuueckux osnemeHTtoB J[. M. Mennaeneesa,
CTPOCHME HX aTOMOB, HaxoXJeHue B npupoaec. Ouznyeckne u XUMHYECKHE
CBOWMCTBa MarHusg W Kalbliud. BakHeilllne coeIUHEHUS KalblUs (OKCHU],
TUAPOKCHU, coJin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMuHui: mosiokeHue B Ilepronnyueckoil cuUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHME aroma, HAXOXKJICHHUE B MPHUPOJIE.
dusnyeckne M XUMHUUYECKHE CBOMCTBAa amtOMHHHSA. AMQOTEpHBIE CBONCTBA
OKCHUJIa U TUAPOKCHUIA ATFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJICHUE B mpupoae. Ousnyeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, THAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, CBOWCTBA U MOITYYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMHd METAJIOB U CIUIaBOB, UX (PU3HMYECKUMU
CBOWMCTBaMH, HW3Yy4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlMs M HATpUs C BOJIOW (BO3MOXKHO HCIIOJB30BAaHME BHICOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOBI, MPOIIECCA TOPEHHUS JKEJI€3a B KUCIOPOAE
(BO3MOKHO HCIIOJIb30BAaHUE BHUJECOMATEPHUATIOB), TMPU3HAKOB MPOTCKAHUSA
KaYECTBCHHBIX PEAKIIMK HA MOHBI: MarHusl, KaJblHs, ATFOMUHMS, [IMHKA, KEIe3a
(I) u xenesa (III), memu (II), HabGmOgEeHWE W ONMHCAaHHWE MPOIIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kajausg U KajablMsd (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHAIOB), HCCICAOBaHHE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA ATFOMUHUSI U TWAPOKCHUAA IIMHKA, PEIICHHE SKCIIEPUMEHTAIbHbIX
3a1a4 1o TeMe «BakHelmure MeTaIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKOINAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOM JKU3HM 4elloBeKa. be3omacHoe
HCITOJIb30BaHUE BEIIECTB U XUMUUYECKHUX peakinuii B ObITy. [lepBas momomp npu
XUMHYECKUX 0KOTaxX M OTPABICHUSIX.

XUMHUYECKOe 3arpsi3HeHUE OKPYXKAIoe cpepl (MpeneiabHast J0myCcTuMas
KOHIIeHTpamusi  BemiectB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3oB MAaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Mescnpeomemmunie ceéazu

Peanuzanmss MEXNpeaIMETHBIX CBS3€H NMPH WU3YYCHHH XMMHUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIONh30BAHUE KaK OOIIMX E€CTECTBEHHO-HAyYHBIX
NOHSTHH, TaK W TOHATHW, SBISIOMIUXCS CHCTEMHBIMU JUIS  OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme eCTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIN (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCUPUKAIUs, NEPUOANMYHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIIMPOBAaHNUE, M3MEpPEHUE, MOJC/b, SBJICHUC, TMapHUKOBBIN
3¢ PeKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusnka: Marepus, aToMm, JJICKTPOH, IMPOTOH, HEWTPOH, HMOH, HYKJIH]I,
W30TOIIbI, PaJUOAKTUBHOCTh, MOJICKYNA, BJICKTPHUYCCKUIN 3apsiji, MPOBOIHUKH,
TOJYTIPOBOJIHUKH, JUAJICKTPUKH, (POTOSTIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe€  COCTOSIHME  BEIIECTBA, ra3, pacTBOp,  PacTBOPUMOCTb,
KPUCTAJLTMYECKAss PEIIETKA, CIUIaBbl, (HU3WYCCKUE BEIUYHMHBI, CAUHHIIBI
U3MEpEeHHsl, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJHIIE.

buonorust: dorocunres, apixanue, 6uocdepa, IKOCUCTEMa, MUHEPATIbHBIC
yII0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

I'eorpadms: atmocdepa, rumpocdepa, MuHEpanabl, TOPHBIC IOPOJIHI,
MOJIC3HbIE HCKOIIaeMbIE, TOTLIIMBO, BOJIHbBIC pecypchl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPAMMbl OCHOBHOI'O OOIIEro
o0pa30oBaHus JTOCTUTAIOTCS B XOJ€ OOYyYEeHMs] XHUMHHM B €JUHCTBE y4eOHOH U
BOCIUTATENIBHON  JEATEIBHOCTH B  COOTBETCTBUM C  TPAJAUIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUU 00 yJarOIIUXCHl.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOy4YaroNIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTALMH W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMoOTHYeCKOro BOCIIUTAHUA:

[EHHOCTHOTO  OTHOILIEHUS K  OTE€UYECTBEHHOMY  KYJbTYpPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACJIECAWIO, TTOHUMAHUS 3HAYCHUS XUMHUUYECKOU
HAyKHd B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopManMer o TEePeNOBBIX JOCTIKCHUSX U OTKPBITUAX MHPOBOH W
OTCUECTBEHHONW XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHHIX 00
YCTPOWCTBE MUpa U 0OIIECTBRA;

2) rpaIaHCKOr0 BOCIIUTAHMS:

NPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBWIAX MEXKINYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTU B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOMCCIIEI0BATEIbCKOM, TBOPYECKOW M JPYTUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HONW COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YY€OHBIX, MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHHH XUMHYECKUX
AKCIIEPUMEHTOB,  CO3JaHUU  Y4E€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHUMAHHWIO M  B3aUMOIIOMOIIM B  Tpolecce OTOM  ydueOHOMU
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJICICTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MMO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW pEaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIIITHOCTH HAyYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPUPOJIbI, B3aUMOCBS3IX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHUBBI, HAllPABJICHHbIC HAa TOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOJWMble mJisi OOBSCHEHUS HAOII0IaeMbIX MPOLECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIILCKOW KYIbTYpPHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoOThl € Yy4YEeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoi, JIOCTyHNHBIMHU  TEXHUYECKUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYCHHMIO M TIO3HAHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM0OOpa3OBaHUIO, IMPOEKTHOM UM  HUCCIIEI0BATEIbCKOM
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHs 00Y4YCHUS B
JTaJIbHEUIIIEM

4) popMupoOBaHNS KYJbTYPHbI 310POBbS:

OCO3HAHWE LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 >KM3HHU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YIMOTPEOJICHUS QJIKOTOMsl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUsI TMpaBuwy  OE30MAaCHOCTU  MpHU
oOpallleHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY U PeabHOM KU3HU;

S) TPyA0BOr0 BOCIIUTAHUS:

HWHTEpEC K MPAKTUUYECKOMY HU3Y4YeHUIO mpodeccuid M Tpyna paziudyHOTO
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOM JNEATEIbHOCTU, B TOM YHCIIE
Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHUHU, OCO3HAHHBIA BHIOOD
WHJVMBUAYaIbHOW  TPACKTOPUM TMPOAOJDKEHHS 00pa3oBaHHs C  Yy4E€TOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, YyCIemHoH TpPoPeCCUOHANBHONW IEATeIbHOCTU U Pa3BUTHUS
HEOOXOJUMBIX YMEHUM, TOTOBHOCTH aJalTHPOBATHCA B MPOdeCcCHOHATBHON
cpene;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU I1eJIeco00pa3HOe OTHOIIEHUE K MPHUPOJE KaK HUCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTHU 370pPOBOT0O
u Oe3omacHoro obpasa >KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEACHMSI MpU PadbOTe ¢ BEIICCTBAMM, a TakKXKe B
CUTYaIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSI, TTOJIydaeMble MTPU U3YyUYEHUU XUMUH, TS
peleHus 3ajad, CBSI3aHHBIX C OKpPYXaWIIed TPUPOTHON cpemou, i
MOBBIIICHUSI YPOBHSI JKOJOTMYECKOM KYJIBTYpPbl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJeM U TMYTeH HUX PEIICHUS IOCPEICTBOM
METOJ0B XUMHH, IKOJIOTUYECKOTO MBIILUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B MO3HABATEIIbHON, KOMMYHUKAaTUBHOM U COLUMAIBHOW MIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocrtaBe meranmpeIMETHBIX pE3YyJIbTATOB BBIICISIOT 3HAYMMBIC JUIS
dbopMupoBaHusT MHUPOBO33PEHUS OOIICHAyYHbIE TOHATHSA (3aKOH, TEOpHs,
OPUHIMII, TUMOTe3a, (akKT, CUCTEMa, MPOILECC, AIKCIEPUMEHT H JPYroe.),
KOTOpBIE HCIOJIL3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIOT HAa OCHOBE 3HAHMM M3 JTHX TPEeIAMETOB (HOpMUPOBATH
NpEe/CTaBlIieHne O I[EJOCTHOM HaydyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JeHcTBUs (ITO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU IEATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

YMEHUS HCIOJIb30BATh MPUEMBI JOTUUECKOTO MBILIUJIEHUS MPU OCBOCHUU
3HAHUMN: PACKPHIBATh CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEPHbBIC
MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATUSIMH ), UCIIOJIb30BATh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCH(UKAIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peaKkiuii, yCTaHaBIMBAaTh MPUYUHHO-CJIEACTBEHHbBIE CBA3U MEXKIY OOBEKTaMHU
W3YUYEHHUSI, CTPOUTH JIOTUYECKHE PACCYX IEHUSI (MHIYKTUBHBIE, /€IYKTUBHBIE,
10 aHAJIOTHUH), eJaTh BEIBOJbI U 3aKJIIOYECHUS,

yMEHUE MPUMEHSTh B TMpOILleCcCE€ MO3HAHUS MOHATUA (NIPEAMETHBIE U
METanpeMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B
XUMUH, NpeoOpa3oBbIBaTh MIUPOKO MPUMEHSAEMbIE B XHMHUU MOJICJIbHbBIC
MPEACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (opmyia
U YpaBHEHUE XMMHMYECKON peaKIuu — MPHU PEIICHUH Y4eOHO-I03HaBaTEIbHBIX
3aa4, C y4€TOM OTUX  MOJICTBHBIX MPEACTAaBICHUN  BBIABISTH U
XapaKTEepU30BaTh  CYUIECTBEHHBbIE MPHU3HAKK H3Yy4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX pEaKIui, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIE CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Ba3oBble uccienoBaTe/ibCKie AeiiCTBUSA:

yYMEHHUE HMCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAaKXe B KaueCTBE OCHOBBI s (DOPMUPOBAHUSI THUIIOTE3bI IO
MIPOBEPKE MPABMWILHOCTH BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHne ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OSKCIIEPUMEHTOB, YMEHHME HaOJI0aTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 pe3yibTaT, POPMYIUPOBATH 000OIIEHHUS
U BBIBOJIBI IO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BHUJOB W (OPM TMPEACTABICHUS, TMOJy4aeMyl U3 pPas3HbIX
UCTOYHUKOB (HAY4YHO-TIOMYJISIpHAsI JIMTEpaTypa XUMHYECKOTO COJIepIKaAHUS,
CripaBOYHBIE TocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TIPUMEHSITh Pa3IMYHbIC METOIbI U 3aMPOCHI NPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITTOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETCHHUE OTIBbITA
B 00JIaCTH UCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIQJICHUE KYJBTYPOW aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOUCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMY TMpeaCTaBICHUS
uHGOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOKHBIMU CXEMaMH,
auarpaMmMamMH, IpyruMu ¢popmMamu rpadvku U UX KOMOUHAIIUSIMU;

yMEHHE HCIOJIb30BaTh M aHAJIM3UPOBaTh B IIpollecce Y4eOHOU u
UCCJIE0BATEIBCKOM NEeATENbHOCTU uH(pOpMAIIIIO 0 BIIUSIHUU
IPOMBILIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOWIEH IPUPOTHON CPEIBI.

KoMMyHUKaTHBHBbIE YHHUBEPCAJbHbIC YUeOHbIe 1eliCTBUSA:

YMEHHMS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora W (Wik) IUCKYCCHH) MO
CYLIECTBY 0OCyXkHaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHBIE pE3yJbTaThl I[O3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JenaTh HpPE3CHTALMIO
pE3yJAbTATOB BBIMOJIHEHUS XHUMHUYECKOrO SKCIEpUMEHTa (J1a0opaToOpHOro
OTIbITA, JIAOOPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHUSA Y4YEOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEIOBATEIIbCKON  JIESITENbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJIEM HAa OCHOBE ydéTa OOIIMX WHTEPECOB U COTJIACOBAHMS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHEe KPUTEPUEB MO OILICHKE
Ka4yeCTBA BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHA:

YMEHUE CaMOCTOSITEIBHO OMpPENEsATh UEIN JIeSITeIIbHOCTH, TIaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATHh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHUSI YUEOHBIX
U MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEIbHO COCTAaBJISITh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA ANTOPUTM JEUCTBUU MPHU BBINOJHEHUN 33JaHUN C YYETOM



MOJTyYEHHUS HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLIEHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asiBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeIiaracéMble B YCIOBUHU
3aJJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO

coJlepKaHMsl, YCTaHOBJIEHHOTO JaHHOHN (enepasbHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE O0YUYalOIIMMUCA HAaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBui, cnenuduyeckue IS TpPEeAMETHONM o00macTu  «XuMHUS», BUIBI
JNEATENbHOCTA MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro MHTEPIpETALNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTh y OOYYAIOIIUXCS YMEHHUI:

e PACKpBIBaTh CMBICIT OCHOBHBIX XUMUYECKUX MOHITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASI U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas
Macca, MaccoBas JO0Jd XHUMHYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBI ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAaHME, COJIb,
3JIEKTPOOTPULIATENLHOCTD, CTENIEHb OKUCICHUS, XUMUUYECKasl pEaKIIUs,
KJaccu(puKaIus peakiuii: peakiiuyu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 2K30- U DHJIOTEPMUUYECKHUE
peakIuu, TerioBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHAas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAs W HENOJsIpHAash KOBAJEHTHAsl CBSI3b, MOHHAs CBS3b, HOH,
KaTHOH, AHWUOH, pPAacTBOpP, MaccoBas JOJs BellecTBa (MpPOIEHTHAs
KOHIICHTpAaIIMs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
IPUMEHATH 3TU HOHITHUS NIPYU ONUMCAHUM BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyI
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIUM;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy
COeIMHEHUN 1o (QopmyliaM, BUJ XUMHUUYECKOW CBSI3M (KOBAJICHTHAs U
VMOHHAs1) B HEOPIraHUYECKUX COCTUHEHUSX;

e packpeiBath cmbica llepuonnueckoro 3akona [[. M. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IIOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh TabIMuHyl0 Gopmy Ilepuoamdeckoii
CHCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3jauyaTh IIOHATUS «TJIaBHas
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
U OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabmune «llepmonmdeckas cucrteMa XHMHYECKHX diemeHTtoB J[. .
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XAMHYECKUX DJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KJIacCU(UIMPOBATh  XUMUYECKHE  DJIEMEHTHI,  HEOPraHUYECKUe
BELIECTBA, XUMUYECKUE PEAKLIUH (110 YUCIY U COCTaBY YUaCTBYIOUIUX B
pEaKklUy BELIECTB, M0 TEIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOIMCTBA BEIIECTB
pa3IUYHBIX ~ KJIACCOB,  NOJATBEpXAas  ONUCAHUE  NPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;
OPOrHO3UPOBATH CBOMCTBAa BEHIECTB B  3aBUCUMOCTH OT HX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPAILEHUHN B Pa3IMYHbIX YCIOBUSX;

BBIUUCISATh OTHOCHUTENIbHYIO MOJIEKYISIPHYIO M MOJISIPHYIO Macchl
BEUIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOro »3JeMeHTa 1o (opmyre
COEIMHEHHUS, MAacCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, MPOBOJIUTH
pacy€Thbl O YPaBHEHUIO XUMUYECKOM peaKIuu;

OPUMEHSITh OCHOBHBIE OIEpPAlMUd MBICIUTEIBHON JIEATETbHOCTH —
aHalM3 M CHHTE3, CpaBHEHHE, 0000IeHne, CUCTeMaTH3aluIO,
KJaccu(UKAIMIO, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3EH — s
U3Y4YEeHHs] CBOMCTB BEUIECTB M XMMHUYECKHUX PEAKIUN, €CTeCTBEHHO-
Hay4yHble  METOJbl  TMO3HaHUS —  HaONIOJeHHe, HU3MEpPEHHE,
MOJIETUPOBAHKE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH);

cleloBaTh  MpaBWjaM  TOJb30BaHUS XMMHUYECKOW TMOCYIOHW U
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus: ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
razo00pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUTOTOBICHHIO
pacTBOpPOB C  OMNpeNeNEéHHOM MaccoBOM J0Jell  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATH M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IMIEJOYEH U  KHCIOT C  TOMOIIBIO
WHIUKATOPOB (JTakMyc, heHodTanenH, METUIOPaHXK U JIPyTHe).

KOHIly 0OyueHusi B 9 KJjacce TpeIMETHbIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBIC] OCHOBHBIX XUMHWYECKUX MOHATUN: XHUMHUYECKHIA
AJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’KHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHCJICHUS, XUMHYECKas peakius, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuur, MOJb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SIEKTPOIUTUYECKAS TUCCOLUALINS, PEAKIIUM HOHHOIO
oOMeHa, KaTanu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKHCICHHE U  BOCCTAaHOBIICHHUE,
aioTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJUIM4ecKas), KpUCTAJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUU, MPEAEIbHO
nonyctuMasi konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATUUA U
OPUMEHSATH 3TU HOHSITHUS PU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;
UCIIOJIb30BATh XMMHUYECKYIO CHMBOJIMKY JUIsl COCTaBieHUs (opMmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpPEAEsATh BAJECHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMIECKHOCTH
BEILECTB K OMNpEAeIEHHOMY KJIacCy CO€IUHEHUU 1o ¢GopmyiaM, BUJ
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METaJUIMuecKas) B



HEOPTraHUYECKUX COCTUHEHUSX, 3apsi] MOHA N0 XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PAaCTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
THUII KPUCTAUINYECKOU PEIIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIci llepuognueckoro 3akona J[. M. MenpaeneeBa u
JEMOHCTPUPOBATh €ro MNOHMMAHHE: ONHUCHIBATh U XapaKTEepPU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUUECKHX 3JIEMEHTOB:
pasznuyarth MOHATHUS «TJlaBHas noArpynmna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpymnma)», manabie u OOJbIIME TEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOPbIE HUMEIOTCS B IMEPUOJUYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHMS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsia sAlpa, oOlIee YHUCIO DJIIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npejaesiax MajblX MEPUOJIOB U TJIABHBIX MOATPYMII C YYETOM CTPOCHUS
WX aTOMOB;

KJacCu(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYEeCKue
BEIIECTBA, XUMUYECKUE PEAKIINH (110 YUCITY U COCTaBY YYacCTBYIOUIUX B
peakiuy BEIIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIHUE U CHEU(UISCKUE XUMHYECKUE
CBOMCTBAa TMPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPXkAasi OIMKHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKON HUCCOLMALMHU KHUCIOT,
IEJIOYEW W COJIEH, MOJIHBIE M COKpAIEHHBIC YPABHCHUS pEaKIUu
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHil,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE I€HETUYECKOUN CBSI3M MEXIY BELIECTBAMH PA3THMUYHBIX
KJIACCOB;

PacKpbIBaTh CYHIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX IMPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO0 »dJeMeHTa 1o (opmyne
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pacTBOPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaklny;

coOmoaTh MpaBWia TOJb30BAHUS  XMMHUYECKOW TIOCYIOM U
nabopaTopHbIM O0OpYJOBaHUEM, a TaKXKe IMpaBwia OOpalieHHus C
BEILIECTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMPaHHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKLHH, TOJATBEPKIAIOIINE KAueCTBEHHBI COCTaB
pPa3IMYHBIX BELIECTB: pPAaClO3HABaTh OMNBITHBIM NYTEM  XJIOPHI-,
Opomua-, womua-, KapoOonat-, ¢Qocdar-, cunmkar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHSI U MOHBI M3YYEHHBIX METaJUIOB,
IPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIbHOU JIESITENbHOCTH —
aHalmM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTeMaTH3AlIIUIo,
BBISIBIICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJI1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIui, €CTECTBEHHO-HAYUYHbIE METOJIbI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IIVIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBo yacoB
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIE IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MOHATHSA
XUMHs — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS s 5 bubnuorexa [JOK
' U NIPAKTHYECKOU https://m.edsoo.ru/7f41837¢
JIESITEILHOCTH YEJI0BEKA
12 BemecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3zpnen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB
)1 Bo3znyx. Kucnopon. 6 bubnuoreka [JOK
' ITousarue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonaopoa.Ilonsitue o g ! bubnuoreka [IOK
’ KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopbl. 5 1 ! bu6mmoreka [JOK
' ITousitre 00 OCHOBAHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI
bu6mmoreka [JOK
2.4 HEOPraHUYECKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucrema xummnueckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3.1 XUMHWYECKUX DIIEMEHTOB
7 https://m.edsoo.ru/7f41837¢

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

39 OKHCIUTETHHO- g : bu6moreka [IOK
' BOCCTAaHOBHUTCIIbHBIC https://m.edsoo.ru/7f41837¢
peakuuun
bu6mmoreka [IOK
Hroro no pazneny 15
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa OK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 68 4 5



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

9 KUIIACC

HaunmenoBanue KoJsmyecTBo 4yacoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeEM KoHTpoJbHBbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUuMHYeCKHEe peaKIUH
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH s : bubnuoreka [IOK
) OCHOBHBIX Pa3/IeIoB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OCHOBHBIE
bu6moreka [IOK
1.2 3aKOHOMEPHOCTH 4
. https://m.edsoo.ru/7f41a636
XUMHUUYECKUX PeaKInil
DJIEKTPOJIUTHYECKAS
13 IIUCCOLINALIN. g 1 ! bu6mmoreka [IOK
' XUMUYECKUE PEAKIIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU S
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
2.1 XUMHAYECKHAX DJIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorensr
OO0111ast XapaKTepUCTHKA
P P bu6mmoreka [JOK
2.2 XUMHUYECKUX BJIEMEHTOB 6

VIA-rpynner. Cepa u e€

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

COCTMHEHUS
OOmast xapakTepuCTUKa
)3 XUMHUYECKHX JIEMEHTOB ; bu6mmoreka [{OK
' VA-rpymmsl. A3oT, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COCTMHCHHUSI
OO11as XxapakTepucTUKa
XUMHYECKHX DJIICMEHTOB Eub 110K
nonmorexa
2.4 IVA-rpynnel. Yriepon u
p}:n PO 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHECHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OO6mue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
30 Baxneiime MeTamibl 1 16 bubnuorexa [JOK
' WX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumusi v oOKpy:Kamomas cpeia
41 BemecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpemst 3 bubmorexa OK
P p 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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ne KoauyecTBo yacoB
DJIeKTPOHHbIE
n Hara undposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
/ Beero U3y4eHusl o0pa3oBaTejbHbIE
padoThI padoThl
n pecypcsl
[Ipenmer xumuu. Poms xumun B bu6moreka [IOK
1 JKM3HU 4yejoBeka. Tena u 1 https://m.edsoo.ru/ff0d2 1
BEIECTBA 0Oc
bu6mmoreka [IOK
[TonsaTue o MeTo1ax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMUHU
e
[TpakTrueckast pabora Ne 1
bu6mmoreka [IOK
«IIpaBmita paboThI B 1ab0paTOopuun
3 .. 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI 0OpaIeHUsI C e
J1a00paTOPHBIM 000PYTI0BAHUEM) T
bu6mmoreka [IOK
YucTeie BEIeCTBA M CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoObl pasneneHus cMmecei ca
[IpakTrueckas padora Ne 2 bubmuoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKU TTOBAPEHHOM COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI M MOJICKYJTBI
y 1 https://m.edsoo.ru/ff0d2a



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

6¢

XUMHUYECKUE DIIEMEHTEI. 3HAKU

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JICMEHTOB e
bu6moreka [IOK
8 [IpocThlie u cnokHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moteka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YYEHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
bu6moreka [IOK
BelecTB. Xumudeckas hopmysa.
10 https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB .
XUMHUYECKUX DJIEMEHTOB -
OTHOcHUTENbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHOcuTeNnbHAsA MOJIEKYIIPHAS https://m.edsoo.ru/ff0d32
Mmacca 3c
bu6mmoreka [IOK
MaccoBas 107151 XHMHYECKOTO
12 https://m.edsoo.ru/ff0d35
AJIEeMEHTa B COCTMHCHUHT 0c
bu6 K
KomnuecTBo BemecTa. MoJb. nommorexa O
13 https://m.edsoo.ru/ff0d52
MousipHast macca
30
bubmuoreka [JOK
du3nYeCKre U XUMUYECKUE
14 https://m.edsoo.ru/ff0d37f
SIBJICHUS. XUMHUECKasl PeaKIus .
15 | Ilpu3Haku U ycloBHs NIPOTEKAHUS bubnuoreka LIOK



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
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

XUMHUUYECKUX PEaKLNil

https://m.edsoo.ru/ff0d3a
16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XUMHUYCCKHE https://m.edsoo.ru/ff0d3b
YpaBHEHMUS 88
Beruncnenus koandecTBa, MacChl bu6moreka [IOK
17 | BemecTBa 1o ypaBHEHUIM https://m.edsoo.ru/ff0d57
XUMHYIECKHX PEaKIHi 08
Knaccudukanus xumuaecknx
. bu6moreka [IOK
peakuii (CoeTuHeHus,
18 https://m.edsoo.ru/ff0d3f3
pasNoKeHUs1, 3aMEIESHNUS, 4
oOMeHa) 4
M. B. JlomoHOCOB — yu€HBIi- bubnuorexa [JOK
19 | osuHuuxnoneauct. O6061meHNE 1 https://m.edsoo.ru/ff0d40
CHCTEMaTH3AIUS 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK
20 | «BemecTBa U XUMHUYECKHUE https://m.edsoo.ru/ff0d42
peaKIun» 90
Bo3nyx — cmecs razos. CoctaB bubnuorexa LIOK
21 | Bosayxa. Kucinopoa — 31eMeHT u https://m.edsoo.ru/ff0d44
npocroe BeuecTBo. O30H 8e
Ou3nyecKue U XUMHUIECKUe
. bubmuoreka [JOK
CBOICTBa KUCIIOpOAa (peaKkiuu
22 https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonsarue 14
00 okcumax T
23 | Crnoco0bl momy4YeHus: KUCIOpoaa bubnuoreka [JOK



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
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

B JabopaTopuu
IpoMbILIEHHOCTH. [IprMeHnenne
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TennoBoit 3¢ dexT XuMIIecKoit

peaxkiuuu, IOHSATHE O bubnuorexa [IOK
24 | TepMOXMMHUYECKOM YpaBHEHUHU, https://m.edsoo.ru/ff0d47
9K30- U DHIAOTEPMUYECKUX 90
peaKIusIx
Tonnuso (HedTh, Yroiab U MeTaH). bubnuoreka [JOK
25 | 3arpssHeHue BO3ayXa, CIiocoOb https://m.edsoo.ru/ff0d4c
€ro TPEI0TBPAIICHHSI 4a
[IpakTueckas padora Ne 3 o
bu6mmoreka [IOK
teme «[lonmydyenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €T0 5
CBOMCTB» B
Bonmopon — snemeHT u mpocToe bubnuorexa [JOK
27 | BemectBO. HaxoxaeHue B https://m.edsoo.ru/ff0d4d
npupoIe do
dOu3nYecKUe U XUMUYSCKUC bubnuorexa [JOK
28 | cBoiicTBa Bojgopoaa. [Ilpumenenne https://m.edsoo.ru/ff0d4d
BOJIOPOJA do
bubmuoreka [JOK
29 | TloHsaTHe O KUCIOTaX U COJIAX https://m.edsoo.ru/ff0d50
d2
CriocoObl MoTy4eHus BOJAOPO/Ia B bubmmotera [JOK
30 yi p https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



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

[Ipaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOJIOpOJa, U3yUEHUE ETO )
CBOUCTBY =
MousipHbiit 00BEM razoB. 3aKOH bubmiorexa HOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus 00€Ma, KOJIMYeCTBa
bu6moteka [IOK
BEIIECTBA I'a3a [0 €r0 H3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WITH 0
00BEMY T
Brraucienust 00MOB ra3oB o
bu6moreka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUH 08
ra3oB _
bu6moreka [IOK
dusnyeckre 1 XUMHUYECKHE
35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BObI
7a
CocraB ocHoBauuii. [loustue 00 Bubmaorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHJIUKATOpax
e2
Boga kak pacTBopuTeb.
bubmuoreka [JOK
HacrplleHHble 1 HeHACKIILICHHBIE
37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o
13 IIpakTtuyeckas pabora Ne 5 o bubnuoreka [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



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

C ONpeAcIEHHOM MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponasnas pabora Ne2 no teme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopona. Bona» 4
bu6moreka [IOK
Oxcuppl: cocTaB, KilaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIATypa
4e
[Tonyyenue n xXumMu4eckue bubnuoreka [IOK
41 CBOIICTBA KUCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(UKaus, HOMEHKIIaTypa ca
bu6mmoreka [IOK
[Tosnydyenne u XuMHU4YeCcKue
43 . . https://m.edsoo.ru/ff0d67
CBOICTBa OCHOBaHMIA ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(uKanus, HOMEHKIIATypa 5
bubmuoreka [JOK
[Tonyuenue n xuMu4eckue
45 s https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCIIOT 5
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl nosyyeHwus, https://m.edsoo.ru/00ad94
XMUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa LIOK



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
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

Pemrenne skcniepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
Tc

I'enermueckas CBI3b MCKOY

bu6mmoreka [{OK

48 | KJIaccamMu HEOPraHWYECKUX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000111eHNE U CUCTEMATH3ALIUS bubmaorexa LIOK
49 . https://m.edso0.ru/00ad9c
3HAHUU
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [IOK
50 | "OcHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6mmoreka [IOK
KJ1accu(PUKaIUU XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsTHE O TpynTIax £a
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoauueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYecKuXx daeMeHToB 1. Y. 26
Menneneesa -
bubmuoreka [JOK
53 | Ilepuonsl, rpynmsl, NOATPYIIIbI https://m.edsoo.ru/00adas
2c
bu6mmoreka [JOK
Crpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3oTomsl

42



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
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

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepunoanueckoit cucremsr /1. U. be
MeHpeneeBa o
XapaKkTepuCTUKa XUMHYECKOTO
bu6moreka [IOK
SJIEMEHTA II0 €T0 MOJ0KEHUIO B
56 N https://m.edsoo.ru/00ada8
[Tepnoanueckoii cucreme J1. U. 2
MeHneneeBa o
3nauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHA JUIS Pa3BUTHS HAYKH U
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6o
YVYEHBIH, IeIaroT U IPaxTaHuH _
DJIEKTPOOTPUIIATETBLHOCTD
bu6mmoreka [IOK
aTOMOB XMMHUYECKUX DIIEMEHTOB/
58 N https://m.edsoo.ru/00adaa
Bcepoccuiickas mpoBepoyHast bs
pabota T
bu6mmoreka [IOK
59 | HMounas xumnyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6moreka [IOK
KoBanentHas nonsipHas
60 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b8
bubmuoreka [JOK
KoBanenTHas HenoJssspHas
61 https://m.edsoo.ru/00adaa
XUMHYECKas CBA3b
b9
bubmunoreka IIOK
62 | CreneHb OKUCIECHUS 1

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



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/00adae28

28

OKHUCIIUTEIIBLHO-

bu6mmoreka [IOK

63 1 https://m.edsoo.ru/00adb0
BOCCTaHOBHUTEJIHHBIC PEAKIIHH 76
bu6mmoreka [IOK
64 | OxwucnuTen 1 BOCCTAHOBUTEIIHN 1 https://m.edso0.ru/00adb0
76
bubmmoreka [{OK
65 | HWrorosas koHTpoJbHAs paboTa. 1 https://m.edsoo.ru/00adb4
86
. bu6moreka [IOK
Pesepsusblil ypok. O000IIIEHNE 1
66 P M \I,H 1 https://m.edsoo.ru/00adb3
CHCTEMATH3AaLMs 3HAHUI 1
. bu6mmoreka [IOK
Pese ok. O0001EeHE U
67 PBHEIH YpOK \I,H 1 https://m.edsoo.ru/00ad9c
CHCTEMATHU3ALNS 3HAHUI b2
. bu6mmoreka [IOK
P 1 ypok. O0001ieHue u
68 | CoCPPHPIMIP fu 1 hitps://m.edsoo.ru/ff0d6 1
CHUCTEMATHU3AaLMs 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 63

I10 ITPOTPAMME



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 KUIIACC

Ne KoanuecTBo yacon
DJIeKTPOHHbIE
[ara uudposbie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero H3yUYeHusi oOpa3oBaTtejibHbIE
/ paGoThI padoThI
pecypcbl
n
[lepnoanyeckuil 3aK0H.
bu6moreka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI.
e
N. Menpeneena
3aKOHOMEPHOCTH B
. bu6moreka [IOK
W3MEHEHNUH CBOWCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKUX DJIEMEHTOB p
MEPBBIX TPEX MEPUOTOB h
Knaccudukaums u BuGmuorexa [IOK
HOMEHKIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKHUX BEIECTB 2
Bunel xumMuueckou CBSA3U U Bubmuoreka ITOK
TUIIBI KPUCTATUTUYECKUX 1 https://m.edsoo.ru/00adbac
pEIETOK 6
KontponbHas padora Nel
o teme «IloBTopenue u
yriayOlieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kkiacca»



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

Knaccudukarus bubnuorexa [JOK
6 XUMHUYECKUX PEAKIUH 110 https://m.edsoo.ru/00adbcb
pa3IMYHBIM IPU3HAKAM 0
[TonsaTHE 0 ckOpOCTH
. bu6mmoreka [{OK
XUMHUYECKON PEaKIUU.
7 https://m.edsoo.ru/00adbe9
ITousiTe 0 TOMOTE€HHEIX U
a
reTEPOTCHHBIX PEAKIUIX -
TlousiTie 0 XUMHYECKOM
paBHOBecuH. DAKTOPBHI,
bu6moreka [IOK
BJIMSIFOIIME HA CKOPOCTh
8 . https://m.edso0.ru/00adc28
XUMHUYECKOHW PEaKIuu 1 .
II0JIOKEHNE XUMHUYECKOI'O -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTAHOBUTEJILHBIC https://m.edsoo.ru/00adcad
peaknuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOTUTUYECKOM
10 https://m.edsoo.ru/00adcd6
mucconuanuy. CHIbHBIE U g
cia0bIe AJIEKTPOJIUTHI -
bubmuoreka [JOK
WNoHHble ypaBHEHUs
11 . https://m.edsoo.ru/00add44
peakiui g
XHUMHUYeCKHEe CBOMCTBA
. bubmuoreka [JOK
KHUCIJIOT ¥ OCHOBaHUU B
12 https://m.edsoo.ru/00add5d

CBETE MpEeCTaBICHUN 00
EKTPOJIUTUYECKOM

8



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
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

JUuccolanu

XUMHYECKHE CBOUCTBA
COJIeH B CBETE

bu6mmoreka [{OK

13 MpeACTABICHUI 00 https://m.edsoo.ru/00add8b
BIEKTPOJTUTHYECKON 2
JIMCCOITUAITIT
bu6moreka [IOK
[TonsiTue o ruaponuse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00addd|1
CUCTeMAaTH3aIlis 3HAHUH 5
[TpakTuueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3aJa49y -
KontponbHas padoTta Ne2
o TeMe
bu6moreka [IOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
rajoreHoB. XUMHUYECKUE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha IpUMeEpe )
Xjaopa h
19 XnopoBogopoa. ConsHast bubnuoreka [JOK



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

KHCJI0Ta, XUMHUYCCKHUC
CBOMCTBA, ITOJIy4ECHHUE,
IIpUMEHEHNE

https://m.edsoo.ru/00ade10
4

[Ipaktuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [{OK

20 . https://m.edsoo.ru/00ade34
COJISHOM KHCJIOTHI, g
W3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bubmoreka [IOK
YpaBHEHHUSM XUMHUYECKHIX
21 . https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJTUH U3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl .
AnOTpONHBIE
MO IU(UKAITUN CEPBHI.
N bu6mmoreka [IOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCJIMHEHUH B MIPUPOJE. .
XuMudeckue cBoiicTBa a
cephl
CepoBo10pO1, CTPOCHHUE, bu6mmoreka [JOK
24 (hU3UYECKUEe U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOMCTBa 2
Oxcuppl cepol. CepHas
bu6mmoreka [JOK
KHUCTIOTa, (PU3HUECKUE U
25 https://m.edsoo.ru/00adea2

XUMHNUYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



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

XUMHUYECKUE PEaKI1H,
JIEKAIIME B OCHOBE
IIPOMBIIIJIEHHOTO criocoda

bu6mmoreka [{OK

26 | mnoJdy4eHUs CepHOU https://m.edsoo.ru/00adec8
KUCIOThL. XUMUYECKOE a
3arpsI3HEHUE OKPYKarolen
Cpellbl COeTMHEHHUSIMU CEPBI
Brrancienne MmaccoBoit bu6moreka [IOK
27 JIOJIX BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakimn a
OO01as XxapakTepucTuKa
31E€MEHTOB V A-TpyIIbI. bubnuorexa [JOK
28 A3OT, pacCIpOCTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoje, pusndeckue u 6
XUMUYECKHE CBOWCTBA
AMMHmak, ero pusuyeckue bubnuoreka [JOK
29 1 XUMHYECKHE CBOMCTBA, https://m.eds00.ru/00adf00
MOJIy4YeHUE U IIPUMEHEHHE 4
[TpakTruueckast padota Ne 3
bu6mmoreka [IOK
o teme «llomydyenue
30 https://m.edsoo.ru/00adf18
aMMuaka, U3y4eHue ero 0
CBOMCTB» -
ABOTHas KUCIIOTa, €€ bubmuoreka [JOK
31 ¢bu3nyeckrue 1 XUMHUYECKUE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnuoreka [JOK
32 | Hcnonp3oBaHUE HUTPATOB 1

https://m.edsoo.ru/00adf51



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
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCTBE MUHEPATbHBIX
ynoOpeHuii. XuMu4ecKkoe
3arpsI3HEHUE OKPYXKaroIen
Cpelbl COEAMHEHUAMU
azoTa

[ee]

®docdop. Oxenn pochopa
(V) u pocdopHas kucnora,

bu6moreka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYecCKre U XUMUICCKHE a
CBOWCTBA, MMOJy4CHHUE -
Hcnonws3oBanne docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arps3HEHHE https://m.edsoo.ru/00adfc2
HPUPOIHON CPEIbI 0
dbocdharamu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoje, puznueckue u .
XMUMHYECKUE CBOMCTBA -
Oxcunpl yriaepoaa, ux
buznueckue 1 XuMU4ecKue bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
poOJIeMbl, CBSI3aHHBIE C e
okcuzoM yriepoaa (IV)
. bu6mmoreka [JOK
YronpHas KucioTa u eé
37 https://m.edso0.ru/00aec006

COJIn

C



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

[Ipaktuyeckas padora Ne 4
o reme "[lonydenue

bu6mmoreka [{OK

38 YTJIEKHUCIIOTO ra3a. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha e
kapOoHaT-uoH"
[TepBoHauanbHBIEC TOHATHUS
bu6moreka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O .
COCIMHEHUSX YTepo/ia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEIMHEHUSI
a
[TpakTuueckas padota Ne 5.
Pemenne
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 . https://m.edso0.ru/00ae0bf
no teMe «BaxkHenmnne 5
HEMETaJJIbl U UX B
COEIUHEHUS
Kontponbhas padoTa Ne3
. bu6mmoreka [IOK
o teme «Baxueiine
42 https://m.edsoo.ru/00ae0el
HEMETAIUIBI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHAYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaIoB. Merauindeckas https://m.edso0.ru/00ae103

CBA3b U METAJLJIIMYCCKaA

KpucTallinyecKas peméTKa.

€
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dusznueckue cBoiicTBa
METAJIJIOB

XHUMHYECKHE CBOUCTBA

bu6mmoreka [{OK
METAILJIOB.
44 . https://m.edsoo.ru/00ael 15
DNEeKTPOXUMHUYECKUHN PSiJ p
HaNpsHKEHU METaJIOB h
OO6mue crmocoObl
MOJTYYCHUST METaJIOB.
CnnaBsl. Berancnenus mo bu6moreka [IOK
45 YpPaBHEHUAM XUMUYECKUX https://m.edsoo.ru/00ael 15
peaKkuuii, €Clii OJIMH U3 6
peareHTOB COJICPIKHUT
npuMecu
bu6moreka [IOK
[TonsiTue o koppo3uu
46 https://m.edsoo.ru/00ael27
METaJJIOB g
bu6moreka [IOK
47 Illenounbie METaJIIbI https://m.edsoo.ru/00ael14b
2
OKcHUIbl ¥ THAPOKCHUIBI bubmorera [IOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U KaJUs 5
[lenoyHO3EMENBHBIC bubnnoreka [JOK
49 METaJIbI — KAIbIIMHU U https://m.edsoo.ru/00ael5e
Maraui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbI[HS

https://m.edsoo.ru/00ael Se



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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[ee]

O06o061IeHNE U

51
CHCTeMaTH3alus 3HaHUH
. bubnuoteka [JOK
KécTkocTh BOABI U
52 .. https://m.edsoo.ru/00ael 88
CHOCOObI €€ yCTpaHeHUs p
[IpakTiueckas padora Ne 6 bubnuoreka [IOK
53 o TeMe "JKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAHEHHUS " 8
bu6moreka [IOK
54 AmomMuHMi https://m.edsoo.ru/00aelc6d
4
AmMmdoTepHbIe CBOCTBA bubmmorexa IOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THIPOKCHIA 4
bu6mmoreka [IOK
56 Kenezo https://m.edsoo.ru/00ae1d8
6
Okcupl, THAPOKCUIBI 1 bubnuorexa [JOK
57 cosmm xkene3a (II) u xxenesa https://m.edsoo.ru/00ae35e
(III) 6
53 O06006111EHNE U
cUcTeMaTh3alys 3HaHUI
[TpakTuyeckas pabora Ne 7.
bu6mmoreka [JOK
Pemenne
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxxHelme

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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

MCTAJJIBI U UX
COCAUHECHUA»

Beruucnenus no
YpaBHEHUSAM XUMHUYECKHUX
peaKkuuid, €Clii OJUH U3
peareHTOB JaH B H30BITKE

bu6moteka [IOK

60 https://m.edsoo.ru/00ael75
WA COACPIKUT MMPUMECH. 0
Briuucienus maccoBou -
JIOJTU BBIXOJIa TIPOIYKTA
peaxIu
61 O0600mIeHne n
cucTeMaTH3alys 3HaHu!
2 Hrtorosast KOHTpoJIbHASA
pabota
BemiectBa u matepuansl B bubnuorexa [JOK
63 MMOBCEIHEBHOM KU3HA https://m.edsoo.ru/00ae3f5
JeJI0BEKa 0
bu6moreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 5 https://m.edso0.ru/00ae427
OKpYXKaIoIen cpepl 0
bubmuoreka [JOK
Ponbs xumuu B perieHun
65 https://m.edsoo.ru/00ae427
9KOJIOTHUYECKHUX TIPOOIeM 0
PesepBHbIi ypok. bubnuoreka [IOK
66 O06001IeHuE U https://m.edsoo.ru/00ae0d0

CHCTEeMaTHu3alus 3HaHuH

a



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
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

PesepBHbIi ypoK. bubnuorexa [JOK
67 O06001menue u 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHul c
PesepBHblIii ypok. bubnuorexa [JOK
68 O06001menue u 1 https://m.edsoo.ru/00ad9cb
cHCTEMAaTH3aIis 3HaHUH 2
OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






