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HHOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMHUW Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero o0Opa3zoBaHusl,
npeacraBieHabpx B DI'OC 00O, a takxke Ha OocHOBe (emepanbHOU paboueit
IporpaMMbl BOCIUTAHUS M C Y4€TOM KOHIICHIMU TMpEnojaBaHus y4eOHOTO
npenMmera «XuUMHs» B 00pa3oBaTelbHBIX —opraHuzanusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O LIENAX, OOIIe cTpaTeruu
oOy4eHHs, BOCIHUTAHMS U PA3BUTHUS OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeiMeTa,  yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIAMETHOE  COJAEpIKaHUE,
MpeAyCMaTpUBaET PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
pazjiesiaM ¥ TeMaM MPOrpaMMbl MO XHUMHH, OMNpPEIEseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCEAOBATEILHOCTh HM3YYEHUSI XUMHHM C YU4E€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYarommuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUI
K pe3yibTaTaM OOydYeHUs XMMHHM Ha YpPOBHE IeJiell W3y4deHUus mpeaMera u
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaromierocs Mo
OCBOEHUIO yU4E€OHOIO COJIEP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
00ydaroIierocs, ero NpeICTaBIeHui 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTrparoT HopMUpyEMBbIE XUMUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYyTAX PELICHUS TII00aTbHbIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTMYECKOW 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumun:

CIIOCOOCTBYET peaju3alii  BO3MOXKHOCTEM IS caMOpa3BUTHS U
dbopMHupOBaHUA KYJIBTYphl JIMYHOCTH, €€ oOmed u (PYyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON NeATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KakK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCUOHAILHOMN JICSITEIBHOCTH;

3HAKOMUT CO CIEeIM(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
I[EJIOCTHOTO B3MUIsila HA €IWHCTBO MPUPOJALI M  4YEJIOBEKa, SIBJISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
o0yyJarommxcs;



croco0cTByeT (HOPMHUPOBAHHUIO IEHHOCTHOTO OTHOUICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSAM, K TMPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHuEe 00ydarOIIUXCsl.

JlaHHbIE HaMpaBiIeHHUs] B OOYYEHUH XUMHHU 00€CTIEUMBAIOTCS CTIeU(PHUKON
colep)kaHusi y4eOHOTro IpeaMeTa, KOTOpbIM SBISETCS  IeJarornyecku
aJIalITHPOBAHHBIM OTpaXKEHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare
€€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOEHHME OOYYAIOIIMMHUCA CUCTEMBl MEPBOHAYAIBHBIX IMOHATUN XHUMUH,
OCHOB HEOPraHWYECKOM XMMHH U HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX ITOHATHN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl 0 XUMHHA CQOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 MoaxoJa K €€ uzydeHuto. CopepxaHue CKIaabIBACTCA U3 CUCTEMBI
MOHATUH O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE W CHUCTEMBI MOHATHUH O
XUMUYecKoil peakiuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MPUHIUITY TOCJEA0BATEIbHOTO PA3BUTHSA 3HAHUII HAa OCHOBE TEOPETUYECKHX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa Kak OCHOBHOTO 3aKOHa
XUMUMY;

— Y4YEHUs O CTPOEHUU aTOMa U XUMUYECKOM CBA3U;

— IpeACTaBICHUM OO0 3JIEKTPOIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS PacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJyYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT
OJTHOTO  YPOBHA K JpyroMy, BBbIIOJHSAS (QYHKOUM OOBSICHEHUS U
OPOTHO3UPOBAHUS CBOWCTB, CTPOECHHS MW BO3MOXXHOCTEH IPAKTHYECKOIO
OPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHnue mporpamMmbl MO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTAaBIIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHUIO
Y METOJaM MO3HaHUs B Hayke. M3ydueHne XUMUM MPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EeOHbIX MpeAMeToB: «OKpyXKarouumid MHUp»,
«bunonorus. 5-7 knacce» u «®Pu3uka. 7 Kimace».

[Ipy wW3yyeHMHM XUMHUHU NPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAayKd Kak o0JacTM  COBPEMEHHOIO0  €CTECTBO3HAHUS,
MIPAKTUYECKOM JEATENBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOHM KYJBTYpHl. 3afada y4eOHOTo NpeAMeTa COCTOMT B (POPMUPOBAHUU
CHUCTEMBl XMMHYCCKMX 3HAHMH — BaXKHEHIMMX ()aKTOB, IMOHATHH, 3aKOHOB H
TEOPETUYECKHUX TOJIOKEHUH, JOCTYIMHBIX OOOOIICHUIT MHUPOBO33PEHUYECKOTO
XapakTepa, si3plka HayKH, B MPUOOIIEHUH K HAyYHBIM METOJaM MO3HAHUS NPU



M3YYCHUU BEIIECTB M XUMHUYECKHX peakiuii, B (popMHUpOBaHMH U Pa3BUTUHU
MO3HABATENBHBIX YMEHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-HCCIIeIOBATENIbCKON JIeATEIbHOCTH, OCBOCHHU TMPaBUI 0€30MacHOro
oOpalieHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM KU3HU.

IIpy wu3yyeHHMM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
BaYKHOE 3HaYCHHE MPUOOPENN TaKUE 11U, KaK:

— (QopMupOBaHHE HHTEIUIEKTYalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAamnpaBJICHHOCTh OOy4YEHUs Ha CHCTEMATUYECKOE MpPUOOIIEHHE
oOy4JaronMxcsi K CaMOCTOSITEIbHOW MO3HABATEIbHOM JIESITEIbHOCTH, HAYYHBIM
METOoJIaM MO3HaHUs, (OPMUPYIOUTUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

—  o0ecnieyeHue  yCJIOBHMH,  CIOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyyarolMMUCSL ~ ONbITa  PA3HOOOpPA3HOM  JAESATENBbHOCTH, MO3HAHUS U
CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMH), HMEIOIINX
YHHUBEpPCAJIbHOE 3HAYCHHE JIsl pa3JIMUYHbIX BUJOB JI€ATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OLEHUBATH SIBICHUS
OKPYAIOILIEr0 MUPA, UCHOJb3ysl 3HAHUSA U OMbIT, MMOJYYEHHbIE TPU U3yYECHHUH
XUMHH, TPUMEHSATh WX TPH PEUICHUH TpoOJieM B TMOBCEIHEBHON XHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢opMupoBaHHE Yy OOy4aroUMXcsd TYMaHUCTUYECKUX OTHOLICHHH,
NOHMMaHUsl LEHHOCTM XUMHUYECKUX 3HAHUM JUIsl BBIPAOOTKH 3KOJOTHYECKH
11€JIECO00PA3HOrO MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbs U OKPYKAKOLIEH IPUPOJTHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCHHMTAHUI0 HAa OCHOBE YCBOEGHHMS OOIIEUYETIOBEUYECKUX LEHHOCTEM,
FOTOBHOCTM K OCO3HAHHOMY BBIOOpPY mpoduiss W  HaNpaBIEHHOCTH
JanbHEeNIero o0y4yeHus.

OOmiee 4yMcaO 4YacoB, OTBEAEHHBIX ISl M3YYEHHUS XUMHU Ha YpOBHE
OCHOBHOT0 00111ero o0pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 gaca B Hezent0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PuU3MUYECKHEe CBOMCTBA BEIIECTB. ATrperarHoe COCTOSTHUE
BenecTB. [loHsTHE 0O MeTOAAaX MO3HAHUS B XUMUU. YUCThIE BEIIECTBA U CMECH.
CniocoObl pa3zesieHust cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aK0H TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHoOcHUTeNbHas aTOMHasi Mmacca.
OTtHocuTeNnbHAsE MOJIEKYJIsIipHAsl Macca. MaccoBasi 10JIsi XMMHUYECKOT0 3J1eMEHTa
B COCJIMHECHUH.

KomnuectBo BemecrBa. Mosb. Monsgpras Macca. BzaumocssA3b
KOJINYECTBa, MAacChl M YHUCIa CTPYKTYPHBIX €IUHUIl BeliecTBa. Pacu€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

duznyeckue W XUMHYECKHUE SBJIICHHS. XHUMHUYECKas peakius U eé
NpPU3HAKUA. 3aKOH COXPAHEHUSI MAacChl BEIIECTB. XHMHUYECKHE YpPaBHEHHS.
Knaccudukanus xuMuyeckux peakiuii (COeIMHEeHUS, Pa3I0KEHUs, 3aMEIICHUS,
obmeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBujiaMu paboThl B 1abopaTopuu
U npuéMamMu oOpalieHus C J1abopaTOpHBIM O000PYIOBaHUEM, H3YYCHHE W
onucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsSHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUIEHUE W KOHJCHCAIMS BOJblI) U XUMUUYECKUX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEIHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHUCJIOTOM)
SBJICHUN, HAOJIOJACHUE M ONUCAHWE MPU3HAKOB MPOTCKAHUS XUMHUUYECKUX
peakiuii (pasyokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (ll) mpu HarpeBanuu, B3auMojehcTBHE
xenesza ¢ pactBopom conu meau (1), uzyuenue crnocoOoB pa3aeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTa,  (QWIbTPOBAHWE,  BBIMApPUBAHUE,  JTUCTUILIALIMS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA IMOBAPEHHOW CONM, HAOJIOJEHUE U
ONMUCAaHUE PE3yJbTATOB MPOBEACHUS OMNbITA, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MacChl, CO3/TaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucinopoa — aneMeHT U mpoctoe
BellecTBO. HaxoxaeHue kuciopona B mnpupoje, GU3nyeckue U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrnocoObl
MOJIYYEHHS] KHUCJIOpOJa B Ja0OpaTOpUd W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALMS KUCIOPOaA.



TemnoBoit 3 PexT XUMHUYECKON peakluy, TEPMOXUMHUUECKUE YPaBHEHHUS,
9K30- M 3HIOTEPMHUYECKUE pEeaKkUHH. TOIUIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/IyXa, YCWJICHHE MApPHUKOBOTO 3(pdeKkTa, pa3pyiieHrne 030HOBOTO CIIOSI.

Bopopon — snmemeHT m mpocroe BemecTBo. Haxoxknenue Bomopona B
npupoae, ¢GuU3MUECKMEe W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. Kucnotsl u conm.

MonsipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue CcBoucTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacelllieHHbIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 1107 BEHIECTBA B PpPAacTBOpe. XHWMHYECKHE CBOWCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpOB B MpUpOJE U B KU3HU ueloBeka. Kpyrosopor
BO/JIbI B IIpUpPOJIE. 3arpsi3HEHUE PUPOIHBIX BoA. OXpaHa U OUYMCTKA MIPUPOIHBIX
BO/I.

Knaccudukanus Heoprannueckux coeauHenuid. Oxcuapl. Knaccudukanus
OKCUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, aM{OTEpHbIE) U
HecoseoOpazyronue. Homenkiarypa okcuaoB. DU3HMYECKHE U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKHE U XUMUYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ouznueckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Howmenknarypa coneid. Pu3MYECKMEe M XHMHUYECKHE CBOMCTBA
conen. [Tomyyenue coineil.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAaHUS KHUCJIOpOJa B  BO3IYXE,
MoJy4yeHue, coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHUCJIOpOJA,
HAOJIIOZICHHE  B3aMMOJICHCTBUS  BEHIECTB C  KHUCJIOPOJAOM M YCJIOBHS
BO3HUKHOBEHUSI W TIpEKpamieHusi TopeHus (1mokapa), O3HAaKOMJICHHE C
oOpa3liaMi OKCHJIOB M OIIMCAaHHUE WX CBOWCTB, IIOJIydeHUE, CoOHUpaHue,
pacrio3HaBaHWE€ U W3Yy4YE€HHE CBOWCTB BOJOpOJa (FOpEHHUE), B3aUMOACHCTBHE
Bosopoja ¢ okcuaom Meau (I1) (Bo3MOXKHO MCITOIB30BaHNE BHUACOMATEPHATIOR),
HaOMroZcHNE O0O0pa3IoB BEMIECTB KOJWUYECTBOM | MOJb, HCCIEIOBAHUE
OCOOEHHOCTEW pPAcTBOPEHUS BEIIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENCIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOABl C METAUIaMU (HATPUEM M KaJbLHEM)
(BO3BMOXXHO HCIIOJB30BaHUE BHJICOMATEPUANIOB), UCCIEJOBAHUE O00pPa3loB
HEOPTaHMUYECKUX BEIIECTB PA3JUYHBIX KJIACCOB, HAOIIOJICHUE W3MEHEHUS
OKpAaCKA MHJUKATOPOB B pACTBOpax KHUCIOT H WIEJIOYEH, HU3y4YEHHUE



B3aumojiericTBusl okcuga menu (ll) ¢ pactBopom cepHOM KUCIOTBHI, KUCIOT C
METAJUIAMH, PEAKIUM HEUTPAIU3aLUH, [TI0Jy4YEHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTO MeTajula JpPyIMM M3 pacTBOpa COJHM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aad N0 Teme «BakHeWlne KiIacChl HEOPTaHWYECKUX
COEIMHEHU.

IMepuognueckuid 3akoH u Ilepuoauyeckass cucreMa XUMHYECKHUX
iemenToB JI. . MenaeneeBa. Ctpoenne atoMoB. XUMHYECKasi CBS3b.
OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie TOMBITKH KiIacCU(pUKAIMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METAILIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIE 00pa3zyloT amd¢oTepHbIC
OKCHJIbI ¥ TUIPOKCHUJIBL.

[lepnogmueckuit 3akoH. [leproanyeckas cucrema XUMAYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (OPMBI
Ilepnogmueckoin cucteMbl xumuyeckux dneMeHToB JI. M. Menaeneesa.
Ileprogpr u rpynmbl. PU3HYECKUNA CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB
[eproa v TPYyNIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbBIX saep. M3oTombsl. DIJIEKTPOHBI.
CrtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XMMHUECKUX JIEMEHTOB
[Tepuoanueckonr cucremsl . 1. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHUs pajnyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue Ilepmommueckoro 3akoHa wu llepmomnueckod  cuCTEMBI
XUMHUYECKUX DJIEMEHTOB IS Pa3BUTHUS HAayku U npaktuku. [. 1. MenneneeB —
Y4YEHBIN U TPAKIaHNH.

Xumuueckas cBs3b. KoBajeHTHas (MoyisipHas W HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLINH.
IIpoueccsl OKUCAEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue 00pa3loB BEUIECTB METAIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUIA LIMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, IPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIUNX TMPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mescnpeomemmnuie ceazu

Peanm3zanuss MexnpeaMeTHbIX CBA3€W NMPU U3YYEHUM XUMHUH B 8 Kjacce
OCYUIECTBJISIETCS. Yepe3 HCIO0JIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHATUW, SBIAIOMIMXCA CUCTEMHBIMU IS OTAEJbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OOmme ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4dHBIM (pakT, THIOTE3a,
TeOpws, 3aKOH, aHalW3, CHHTE3, KiIaccu(ukamus, TEPUOTUIHOCTD,
HaOJI0/ICHHUE, SKCIIEPUMEHT, MOJICTIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

@dusuKa: Marepus, aroMm, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIIbI, PaAUOAKTUBHOCTh, MOJEKYJa, JJIEKTPUYECKUN 3apsii, BEIIECTBO,
T€N0, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, ra3, (pU3MYECKHE BEJIMYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, ITAHETHI, 3BE311bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepnoanueckuii 3akoH. [leproandeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U HX
COCIMHEHU B COOTBETCTBHM C MOJIOKEHUEM 3JieMeHTOB B llepmoamueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
Y BUJIa XUMHYECKOU CBA3U.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IU4YHBIM KJlaccam
HEOPTraHUYECKUX COCAMHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XUMUYECKUX PEAKIUA MO Pa3IUuYHbIM MHpHU3HAKaM (110
YUCJY U COCTAaBY YYacCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIJIOBOMY 3PDEKTy,
10 UW3MEHEHHUIO CTEMEHEH OKUCICHMS XUMHUYECKUX DJIEMEHTOB, TIO
00paTUMOCTH, TIO YYaCTHIO Karaju3aropa). OK30- M JSHIOTEPMHUYECKUE
peaKIuu, TEPMOXUMUYECKUE YPaBHEHUS.

[lonsiTue 0 ckopocTn XuMU4eckor peakuuu. [loHstue 06 0OpaTHUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusx. [loHsTHE O TOMOTeHHBIX U
reTeporeHHbix peakuusx. llonstue o karanuze. lloHsiTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIMSIIONINE HAa CKOPOCTh XUMHUYECKOW peakuuu u
MOJIOKEHHE XMUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTEINILHBIE  PEAKIIMU, AJIEKTPOHHBIN  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocraBieHUE  ypaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMM C HCIOJIb30BaHUEM METOJAA
AJIEKTPOHHOTO OajaHca.

Teopust  JJIEKTPOJIMTUYECKOM  JUCCOLUALINM. DJIEKTPOJIUTHL U
HEAJICKTPOIUTHl. KaTuoHbI, aHMOHBI. MeEXaHU3M JUCCOLMALMA BEIIECTB C
pPa3IMYHBIMUA BUJAMH XUMUYECKOU cBsi3u. CteneHpb nucconnanuu. CuibHbBIE U
cia0ble 3JIEKTPOJIUTHI.



Peakunu wmoHHOro oOMeHa. YCIOBUS NPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TNOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBaHUI U COJIEd B CBETE NPEJICTABICHUNA 00 3IEKTPOJUTUYECKON
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHUE C MOJCIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPIaHMYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (TpauTa U anmasa), CIO0XKHBIX BELIECTB
(xmopuma HaTpuUs), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON
peakuuu  OT  BO3ACHMCTBUS  pa3aUYHbIX  (DAKTOPOB,  HCCIIEJOBaHHE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEILECTB, IIpoliecca JUCCOLMALMM KHUCIIOT,
1IeJI04€eil ¥ coJiel (BO3MOXKHO MCIOJIB30BAHUE BUAECO MAaTEPUAJIOB), IPOBEACHUE
ONBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEAKUU MOHHOTO OOMEHa
(oOpazoBanue ocajka, BbIJCIECHHUE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
(ropenue, peakuuu pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C MOMOIIbI) KAuYE€CTBEHHBIX pEaKUHUid Ha HOHBI,
pelIeHre 3KCIepUMEHTAIBHBIX 3a7a4.

Hemeranibl u MX cOeIMHEHUA

OOmiass xapakTepucTtuka ramoreHoB. OcCoOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENeHU OKUcaeHus. CTpoeHue U (PU3NUECKHe CBOMCTBA IPOCTHIX
BELIECTB — TAJOTCHOB. XHUMHUYECKHE CBOMCTBAa Ha IpUMEpE XJopa
(B3auMozielicTBUE C MeETaJUIaMH, HEMETallJlaMH, ILIero4amu). XJIOPOBOAOPOI.
ConsHas KucI0Ta, XUMUYECKUE CBOWMCTBA, ITOJIyYeHHUE, IPUMEHEHuE. [lelicTBre
XJIOpa U XJIOPOBOJIOPOJA Ha OPraHW3M 4YeJlOBeKa. BakHeWIne XJIOpHUabl U UX
HAaXO0XKJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka osnemMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHN OKUcieHus. CTpoeHue u pu3nyeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOpPOJAa M Cepbl. AJUIOTPOIHbBIE
MOAU(PUKALIMKI KUCIOPOAA U cepbl. XUMUYECKUEe cBoWcTBa cepbl. CepoBOI0OpPO/I,
CTpoeHHe, (u3NUecKue U XuUMHUYeckue cBoMcTBa. OKCHABI Cephl  Kak
OpPEICTaBUTENIN KHUCIOTHBIX OKCHAOB. CepHasi KHUCIIOTa, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). XUMUYECKUE PEaKlnu, JIEKAIIUE B OCHOBE IPOMBIIUIEHHOTO
crioco0a MoMy4YeHus: cepHOM KHUCIOTHL. [lpumenenne cepHort kuciotbl. Comnu
CEpHOI KUCIOTHI, KaYeCTBEHHAasI peaklus Ha cynabdar-uoH. Haxoxaenue cepbl
1 €€ COCIMHECHHUHN B MPUPOJE. XUMUYECKOE 3arpsI3HEHUE OKPYKAOUIECH CPEIbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKHUCICHHsS. A30T, pacnpocTpaHEHUE B
npupoze, pusndeckue U XumMuieckue cpoiictBa. Kpyrosopor azora B mpupoje.



AMMuak, ero pu3nUecKre 1 XUMUYECKUE CBOMCTBA, MOIyYCHUE U IPUMEHEHHE.
Comu aMMoHMs, MX (U3MYECKHME M XUMHYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT W crneuuduieckue). VMcnonb3oBaHue HUTPATOB W COJIEW aMMOHHUS B
KaueCcTBE MUHEPAIbHBIX YA0OpeHuN. XUMHUECKOE 3arpsi3HEHHE OKPYKaroIIeH
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsiI3HEHNE BO3/yXa, MOYBBI
u BojioéMoB). docdop, amnorponubie Moaudukanuu docdopa, puzndeckue u
xumuyeckue cBoictBa. Oxcun docdhopa (V) u  dochopnas xkucnora,
du3nyueckre U XMMUYECKUEe CBOMCTBA, noxydyeHue. Mcnonb3oBanue docdaros B
KauyecTBE MUHEPATbHBIX YA0OpEHUH.

Obmass  xapakrepuctuka 3neMeHToB |VA-rpynmel.  OcoOeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIICHUA. YTIEpO[, aUIOTPOIHbIE
Moau(UKayK, pacupoCcTpaHEHWE B MPHUPOAC, (UINYECKUE U XUMUYECKUE
cBoricTBa. Ancop6uusa. KpyroBopot yriepona B mpupoje. OKcuasl yriepoaa,
X (pu3mveckre W XMMHYECKHUE CBOMCTBA, ACHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYECKUE TPOOIEMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoga (1V), rumoresa riao0ambHOTO TOTEIUICHUS KIMMAaTa, MapHUKOBBIN
spdekr. VYrompHas KucIOTa U €€ conM, UX (U3MUECKUEe U XHUMUYECKUE
CBOMCTBa, MOJy4YyeHUE W NpuMeHeHue. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHavyasibHble TIOHATHST OO0 OpPraHMYECKUX BEIHIECTBAX Kak o
COEIMHEHUSIX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIeH, 3TAHOJ, TJIUUEPHH,
YKCyCcHast ~KucioTa). [IpupomHble WMCTOYHHUKH  YTIIEBOAOPOIOB  (YroOJib,
MPUPOIHBINA a3, HeTh), MPOIYKTHI UX NepepabOTKU (OEH3MH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJOTHYECKH BAXKHBIX BEIIECTBAX: JKHUPaX,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yelnoBeka. MaTepualibHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAHMUECKUX COCAMHECHUN.

Kpemunii, ero ¢usmyeckne U XUMHUYECKHE CBOICTBA, MOJYYCHHE U
npuMmeHnenue. CoequHeHUs] KpeMHUs B npupone. OOmue mnpeacraBieHus o0
okcuze kpemuus (1V) u kpemuueBoit kuciaore. CHIMKAThI, UX UCIIOJIH30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHAIIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. I[Ipobiembr 6€30macHOTrO UCTOIb30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHCJIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIIUil Ha XJIOPHUI-HOHBI M HAOIIOACHNE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKarorue PU3NISCKUE U XUMUIECKUE
CBOWMCTBA TaJOTCHOB M WX COCAMHECHHUH (BO3MOXXHO HCIOJB30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslamMu XJOpUJI0B (TaJlOreHUIOB),



O3HaKOMJIEHHE ¢ oOpa3namMu cepbl U €€ COeOUHEHUSIMH (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEpHUanoB), HaOMOJEHUE TMporecca OOyTIUBaHUS
caxapa IIOJ JEUCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KHCIIOTBI, H3Y4YEHUE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoH H HaONMIOJIeHHe TMpu3HaKa e&
IPOTEKaHMs, 03HaKOMJIEHHE C (PU3UYECKUMHU CBOMCTBAMHU a30Ta, (hochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U QPOCPOPHBIX yIOOpEHHUA, TOJydeHHe, cOOUpaHne, paclio3HaBaHUE U
U3YYEHHUE CBOMCTB aMMHaKa, IPOBEJCHHUE KAYECTBEHHBIX PEaKUUil HAa HOH
aMMoHUSI W ¢ochaT-MOH U U3YYEHUE TPU3HAKOB HUX TMPOTEKAHMS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIEH KPUCTALIMYECKUX
pemi€ToK anMmasa, rpaduTa, (QymiepeHa, O3HAKOMJIEHHME C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
MIPOTHUBOra3a, MOJy4YeHHE, COOMpaHUe, Paclo3HABAHHE U H3YYEHUE CBOMICTB
VIJIEKUCIIOrO Ta3a, MPOBEJEHUE KAayeCTBEHHBIX peakuuid Ha KapOOHaT U
CUJIMKAT-UOHBl W H3YyYECHUE IPU3HAKOB HX IMPOTEKAHUSA, O3HAKOMIIEHUE C
IPOAYKIUEN CWIMKATHOM NPOMBILIIJICHHOCTH, PELIEHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 110 TeMe «BaxkHenIme HeMeTauIbl U UX COCITUHEHUSY.

MeraJuibl U X COeJMHEHHUS

OOmiass XapakTepUCTUKAa XHMHUYECKUX JJIEMEHTOB — METauIOB Ha
OCHOBAHUHU UX NOJIOKEHHU B [lepruonnueckon cucremMe XMMHYECKHUX DJIEMEHTOB
. 1. MenneneeBa u cTpoeHus: arToMoB. CTpoeHHE MeTaioB. MeTtamndeckast
CBSI3b M METAJUIMYECKAsh KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKUMN Psif
HalpsKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mume crocoObl monyyeHuss MeTawioB. [IoHATHE O KOPpPO3UMM METAIIIOB,
OCHOBHBIE CIOCOOBI 3amUTBl UX OT Koppo3uu. CmaBbl (CTajlb, YYTYH,
TIOpPATIOMUHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemoynpie  MeTtamwibl: nosoxkeHne B [lepuogmueckoin  cucreme
xuMu4eckux aneMeHToB /. 1. MenzaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B npupojae. Puznyeckne M XUMHUYECKHE CBOMCTBA (Ha NpUMEPE HATpPUSA H
kanmus). OKcuabl M TUAPOKCHIBI HAaTpus M Kanus. [IpruMeHeHHe IeTOoYHBIX
METAJUIOB U UX COCAUHECHUMU.

[[lenoyHO3€MENBHBIE METAJUIBI MAarHud W KAJIbLUW: IIOJIOKEHHUE B
Ilepuoanueckort cucreme xumuueckux sneMmeHtoB JI. . Menpaeneesa,
CTPOEHHE MX aTOMOB, HaxOXxzAcHUE B mpuponae. DU3MYECKUE U XUMHUYECKUE
CBOMCTBA MarHus W Kaibliusa. Baxuelume coeauHeHUs] Kajablus (OKCHI,
TUAPOKCHU]I, COJN). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTPaHCHHS.

AmomuHuii: nosiokeHue B llepuonnueckoil cucremMe XMMHUYECKHUX
aneMenToB JI. 1. MenneneeBa, cTpoeHuEe aTroMa, HAXOXKICHUE B IIPUPOLE.



dusnueckne W XUMUYECKHE CBOWCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUSI.

Kenezo: nonmoxenue B llepuoanueckor CHCTEME XUMUYECKUX IJIIEMEHTOB
. . Menneneesa, CTpoeHHE aTOMa, HAXO0XKACHUE B npuponae. Puzndeckne u
XUMUYECKUe cBoMcTBa xene3a. OKcuabl, THApOKCcHabl u conu xkenesa (l1) u
xenesa (111), ux cocras, cBOMCTBA U MTOTyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C O00Opa3llaMud METalIOB U CIUIABOB, UX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KaJIbI[Msl U HATpUsl C BOJAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUATIOB),
HCCIIEIOBAHNE CBOMCTB KECTKOW BOJIBI, ITPOLIECCA TOPEHUS KEIE3a B KUCIOPOIE
(BO3BMOXKHO HCIIOJB30BaHWE BHUJACOMATEPHUAIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUSA, [IMHKA, )Kee3a
(1) wm xenesa (Il), meau (IlI), HaOmIONMEHWE ¥ OMNHMCAHHE IIPOIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMM HATpHsl, Kaduss U Kaiblus (BO3MOXKHO
WCIIOJB30BaHUE BHUCOMATEPHUATIOB), HCCIeAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA LMHKA, PEIICHUE AKCIEPUMEHTAJIbHBIX
3a/1a4 1o TeMe «BakHele MeTallIbl U KX COCUHEHHUSD.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa n Marepuainbl B IOBCEJHEBHOM JKM3HU 4elnoBeka. be3zomnacHoe
UCIIOJIb30BAHUE BEIIECTB U XUMHUUYECKHUX peakiuii B ObiTy. [lepBas momoris mpu
XUMHYECKUX 0KOTrax U OTPaBIICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeeibHas JomyCcTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumuum B penieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4yeHue o0pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, OJIMMEPHBIE
MaTtepuabl).

Mesxcnpeomemmnuwie ceasu

Peanu3zanuss MexnpeaMeTHbIX CBS3€l MpU U3yYEHUU XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. Yepe3 HCIOJIb30BAaHUE KaK OONMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W TIOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJI1 OTAEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'0 IIUKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIA (aKT, TUTIOTE3a, 3aKOH,
TEOpHUsl, aHaJINU3, CHUHTE3, KIacCH(PUKAIMS, TEPUOIUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJEib, SIBJICHHE, MapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MAaTEPHUAITHI.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHU]I,
U30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUYECKUM 3apsij, MPOBOIHUKH,
MOJIYTIPOBOIHUKH, JUAJEKTPUKH, (HOTOIEMEHT, BEIIECTBO, TEJNO, OOBEM,



arperaTHo€  COCTOSIHME  BEIEeCTBa, Tra3, pacTBOpP, PpPacTBOPUMOCTb,
KpUCTAJTTMYECKasi pemérka, CIUIaBbl, (U3WYECKUE BEIUYMHBI, €IUHUIIBI
MU3MEPEHHUsI, KOCMHUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CONHIIE.
buonorus: ¢porocunrtes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPATLHBIC
yI00pEeHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.
['eorpadusi: armocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.
B 00yuennu xumuu 00JbI10€ 3HAUEHHE UMEET SKCIIEPUMEHT.
[IpenyiaraemMplil B porpamme Mo XMMHUHM MEPEUYECHb MPAKTHYECKUX padOT
ABJISIETCS.  PEKOMEHJOBAaHHBIM, YYUTENIb JI€JIA€T  BBIOOp  MPOBEIACHUS
1abopaTopHbIX pabOT U OMBITOB C y4ETOM HMHIUBUAYAIBHBIX OCOOEHHOCTEU
oOyuaromuxcs. [lpakmuyeckue pabomuvl NpPOGOOSAMCA C UCNOJIL30BAHUEM
co8peMeHHbIX  npubopod u  obopyoosanusi yeumpa «Touka pocmay.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

[InanupyemMble  pe3yJbTaThl ONHUPAIOTCS HAa  BeayllMe LeJeBble
YCTAHOBKHM, OTPAKAIOIIME OCHOBHOW CYIIHOCTHBIA BKJAJ H3y4aeMOM
OporpaMMbl B Ppa3BUTHE JIMYHOCTU OOYyYaIOLIUXCS, HMX CHOCOOHOCTEH C
UCIIOJIb30BaHUEM 000py10BaHMs LIeHTpa « Touka pocTtay.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHMSI MPOTrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUsl JOCTUTAIOTCA B XOJ€ OOy4YeHHUS XMMHUU B €IUHCTBE Y4EOHOU U
BOCIIUTATENBHON  JEATEIBHOCTH B COOTBETCTBHUM C  TPaJAWLMOHHBIMU
POCCUNCKUMH COLUMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
MPUHATBIMU B OOLIECTBE MpaBUJIAMU M HOPMaMH TOBEACHHS U CIIOCOOCTBYIOT
MPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLUATU3ALNH 00YYarOIIHUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOUIUXCs
PYKOBOJICTBOBATbCSl CUCTEMON TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MOHUMaHUs 3HAYCHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOM
uHpopMmalell 0 TMepefoBbIX JOCTIDKEHHSIX M OTKPBITHSIX MHUPOBOM H
OTEUECTBCHHOM XUMHUHU, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHMUIX 00
yCTpOHCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BATENbCKOW, TBOPUYECKON W JIPYTrUX
BUJIAX JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOITOHMMAHWI0O ¥  B3aWUMOIIOMOIIM B  TpoIecce dOTOM  y4eOHOM
NEATEIBbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IOBEIECHHE M IOCTYIKH CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA
ITOCJIEACTBUAN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSA'

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW U COCTaBIIAIOIINE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUSA MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOTHOM CPENOU, O POJIM XMMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;



[T0O3HABATEJIbHBIE MOTHBBI, HAlPABJIECHHBIE HA IOJIYYEHUE HOBBIX 3HAHMI
M0 XHUMHUHU, HEOOXOauMbIe IJs1 OOBSCHEHUS HAOIIOAEMBIX IMPOLIECCOB U
SBJICHUH, MMO3HABATEIbHON, MH(DOPMAIIMOHHOW U YUTATENBCKON KYJBTYphI, B
TOM YHUCJIE HAaBBIKOB CaMOCTOSTEIbHONM pabOThl € Y4YEOHBIMH TEKCTaMH,
CIPABOYHOM  JINTEPATypoOM, JOCTYIHBIMM  TEXHUYECKUMH  CpPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHHIO M IO3HAHMIO, JIIOOO3HATENIbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CcaM000pa3oBaHUIO, NPOEKTHOM U  HCCIEI0BATEIbCKON
JEeSTENIbHOCTH, K OCO3HAaHHOMY BBIOOpY HAIpPaBICHHOCTH U YPOBHS 00Y4YEeHUsI B
JIaJIbHCUIILIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBII 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUN U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YMOTpeOJEHUs alIKoroyis, HapKOTHKOB,
KypeHusi), HEOOXOJMMOCTH COOJIOJEHUs TMpaBuUil  OE30MacHOCTH  MpHU
oOpalieH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY HM3YUYEHHUIO MpoQeccHil U Tpyaa pa3IudyHOro
poJia, yBaKEHHE K TPYly U pe3yJbpTaTaM TPYIOBOM JNEATEIBHOCTH, B TOM YHCIIE
Ha OCHOBE INPUMEHEHUS MPEAMETHBIX 3HAHUM 10 XMMHUHU, OCO3HAHHBIN BBHIOOD
UHAMBUIYAJIbHOM  TPAaeKTOpUM MPOJOJDKEHHMs 00pa3oBaHHMs C  Y4ETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U
NOTpeOHOCTEN, YCHEeNHOW NPOPECCUOHANBHON JEATEIbHOCTH M Pa3BUTHUS
HEOOXOJMMBIX YMEHUH, TOTOBHOCTh aJalTHPOBATHCS B MPO(ecCHOHATBLHON
cpexne;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHHWE K MPUPOAE KAaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHMS, IOHUMAHUE LIEHHOCTU 370POBOrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3nYeCKOMY U MCUXUUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBusl 0€30MacCHOrO MOBEAEHUS MpH padoTe C BEIIeCTBaMHU, a TaKXKe B
CUTYALMSX, YTPOXKAIOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJyYaeMble IPU U3YUYECHUN XUMUH, IS
pelIeHusl 3a/1ad, CBS3aHHBIX C OKPYXarolled TMPUPOJHOU Cpenou, s
MOBBILICHUSI YPOBHS SKOJOTMUYECKOM KyJIbTYpbl, OCO3HAHHUSA TJ00ATbHOTIO
XapakTepa 5KOJOTHYECKHX MpoOJeM M MyTed HX peleHUs MOCPEeICTBOM
METOJIOB XMMUH, SKOJIOTMUECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B [103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMAIIbHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOICHAyUYHbIE TIOHATUS (3aKOH, Teopusl,



MPUHIUI, THUMOTe3a, (akT, CHCTeMa, NPOIECC, SKCIEPUMEHT H JApPYyTroe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHMW M3 OTUX MPEAMETOB  (POPMHUPOBATH
IIPEACTABICHHE O LEJOCTHOM HAy4YHOW KApTHHE MHUpPA, U YHUBEPCAIbHBIC
yueOHble JAeWcTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PErYJSTUBHBIC),
KOTOpbIEe oOecrneunBaloT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUYEOHOU JEATEIbHOCTH.

Ilo3naBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUS

Ba3oBble Jiornyeckue AeficTBHA:

YMEHUSI KCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUSI TIPU OCBOCHHUH
3HAHWI: PaCKPHIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTCPHbIE
MIPU3HAKH, YCTAHABIMBATH B3AaUMOCBS3b C IPYTUMHU TIOHATHSIMH ), UCIIOJIB30BAThH
MOHATHUS JUTsI OOBSICHEHUS OTACIBHBIX (DaKTOB M SIBJICHUH, BRIOUPATh OCHOBAHUS
U KPUTEPUH I KIacCU(UKAIMU XHMHYCCKHUX BEIIECTB W XUMHUYCCKUX
peaKIuii, yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3U MEXIY OOBCKTaMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHIYKTUBHBIC, NCTyKTHBHBIC,
10 aHAJIOTHH ), ICATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHBIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIIOJIb3yeMbI€ B
XUMUH, MpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
IIPE/ICTABIICHUS — XUMUYECKUM 3HAK (CUMBOJI AJIEMEHTA), XUMU4YecKasi popMmyna
U ypaBHEHUE XUMHUYECKON pPEaKIMU — MPH PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3ajay, ¢ Yy4€TOM DOTUX MOJCIBbHBIX TPEJCTABICHUNA  BBIABISATH U
XapaKTepHU30BaTh CYIIECTBCHHBIC TMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKAX  BEIIECTB M  XUMHYECKHX  PEAaKIUW, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3y4aeMbIX MPOIeccax U SBICHUIX.

Bba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE HCIOIh30BaTh MMOCTABICHHBIE BOMPOCH B KaUYeCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXKe€ B KAayeCTBE OCHOBBI JUIsi (DOPMUPOBAHHS TUMOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETeHNE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH U TMPOBEICHUIO
YUYEHMUYECKUX DJKCIEPUMEHTOB, YMEHHE HAONI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIIbHO TIPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIHPOBATH 000OIICHUS
Y BBIBOJIBI 10 pe3yjbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHUS, COCTABIISTH
OTUéT O MPOJICIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHAJTW3UPOBATH W HHTEPIPETHPOBATH HH(POPMAIIHIO
pasIMYHBIX BUAOB W (GOPM TPEACTABICHHS, IOJIy4aeMyl0 |3 Pa3HBIX
WUCTOYHUKOB (HAYYHO-TIOMYJISIpHAsT JIMTEpaTypa XUMHUYECKOTO COJICpP KaHMS,



CIIpaBOYHBIE MMOCOOWs, pecypchl MHTepHeTa), KPUTHYECKH OIEHUBATH
MIPOTUBOPEUYNBYIO M HEOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE TIPUMEHSIThH Pa3INIHBIC METOBI U 3aIPOCHI TIPHU MTOUCKE U 0TOOpE
nH(OpPMAITUU U COOTBETCTBYIONIUX JTAHHBIX, HEOOXOIUMBIX JJIS BBITOTHCHUS
y4eOHBIX U MMO3HABATENIbHBIX 3a]1a4 OMPEACIIEHHOIO TUIIA, TPUOOPETEHUE OIbITa
B 00JIaCTH HKCIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpOW aKTHUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTUMAIBHYIO (OPMY MpPEACTABICHHUS
uH(pOpMaIIMU U WUTIOCTPUPOBATH pElIacMble 3aJa4ll HECIOXKHBIMH CXEMaMH,
IuarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOUHAIUSMU;

YMEHUE WCIIONBh30BaTh W aHAJIW3WPOBATH B TMpoIecce ydeOHOH U
HCCIIE0BATENIbCKOM JEATEeIIbHOCTH uHDOpMaIHIO 0 BIIMSIHUU
MIPOMBIIJICHHOCTH, CEJIhCKOTO XO3SIIICTBAa W TPAHCHOpPTa Ha COCTOSHUE
OKPYXaroIIEH MPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE YYeOHbIe JeHCTBUS:

YMEHHMS 3aJaBaTh BOIMPOCHI (B XOoJ€ Auanora u (Wiu) IUCKYCCUHU) TIO
CYLIECTBY 00CYyXJaeMoll TeMbl, (OpPMYJIUPOBaTh CBOM  MPEMJIOKECHUS
OTHOCHUTENBHO BBIMIOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

YMEHUSI TPEACTABIATh [OJIYYECHHBIE pPE3yJNbTaThl  IO3HABATEIbHOU
NEATEIbBHOCTY B YCTHBIX M MHCHBMEHHBIX TEKCTAaX; J€JaTh IPE3CHTAIUIO
pE3ybTAaTOB  BBIMOJHEHUS XMMHYECKOTO HKCIIEpUMEHTa (J1abopaTOpHOIo
OTIbITa, JIAOOPATOPHOU PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO
IPOEKTA);

YyMEHHSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABAaTEIbHOM M  HCCIIEOBATEIIbCKON  JIEITEIbHOCTH TPU  PEIICHUU
BO3HUKAIOUIUX MPOOJIEM HA OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS
no3uruit  (oOCyxneHus, OOMEH  MHEHUSIMH, «MO3TOBBIE  IITYPMBbI»,
KOOpAWHAIIUS COBMECTHBIX JEHCTBUH, OMpPENCIICHHE KPUTEPUEB IO OIICHKE
KavyeCcTBa BBIIOJIHEHHON pabOThI U Apyrue).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CaMOCTOSITENIbHO OIPENENATh LUEIU JIEITEIbHOCTH, TIJIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBAThH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
NeSITeIbHOCTD, BRIOUpaATh Hanbosiee 3PheKTUBHBIE CIIOCOOBI peIIeHUsT YICOHBIX
U T03HABATEJIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTAaBISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIN AJTOPUTM JECUCTBUM IPU BBINOJHEHUHM 33JaHUM C YYETOM
MOJTyYeHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asiBJICHHOMN 11e€JId, YMEHUE
UCIIOJb30BaTh W aAHAJIM3UPOBATh KOHTEKCTHI, TMIpeajiaraéMble B YCIOBUH
3aJIaHUMN.

NPEAMETHBIE PE3YJIBTATHI



B cocraBe mpeaMeTHBIX pe3yabTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
COJIep’KaHus, YCTAaHOBJICHHOTO JAaHHOM (eaepaibHOl paboueil mporpamMmon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIONIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUM, creuudpuyeckue Uil MTpeAMETHOW o0nactu «XUMUsS», BHJIbI
NEATEIIBHOCTH IO TMOJIYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K koniy oOyudenus B 8 Kjacce mpelMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

e PACKPBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIIbHAS ATOMHasI
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas JOJIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
AIEKTPOOTPUILIATEIBHOCTh, CTEIIEHb OKUCICHUS, XUMUUYECKasl pPeakius,
KJ1accuUKaIUsl peaKIUi: peaKui COSTUHECHUS, PEaKIIUK Pa3I0KEeHHUS,
peaKkIuy 3aMeIleHUs, peakliuu OOMEHa, K30- M JHAOTEPMUUECKHUE
peakimu, TEIIoBor 3P GEKT peakiuu, SApo aToMa, JIEKTPOHHBIN CIIOM
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYECKash CBS3b,
NOJISIpHAs W HEMOJspHAs KOBAJICHTHAs CBS3b, MOHHAsA CBSI3b, HOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JOJsi BellecTBa (TPOIEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX IOHSATUU U
MPUMEHSTH ATU TTOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUI;

e HCIOJIb30BaTh XHWMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (HopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

e OMNpENENsATh BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHAPHBIX
COCIMHECHUAX, MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KIAacCy
COCIMHEHUI MO (QopMysiaM, BUJ XHUMHYECKOW CBs3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHHUUECKUX COCAMHEHUSX;

e packpsiBaTh cMbIca Ilepuommueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOJUYECKON 3aBHCUMOCTH CBOWCTB
XUMUYECKHUX AJIIEMEHTOB OT MX noJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHMSI MACChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTaJIpo;

e OIKCHIBATh M XapakTepU30BaTh TaOMWuHyto ¢opmy llepuoamueckoit
CHUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iuvaTh TIOHSITUS «IJIaBHAs
noarpynna (A-rpynmna)» u «nodounas noarpymmna (b-rpymnmna)», masnsie
U OOJIBIIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabune «llepuoguyeckas cucrema Xxumudeckux ssemeHToB JI. .



K

MenneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsia  supa, oOIee Yucio
AJIEKTPOHOB U PACIIPEACICHUE UX M0 JIEKTPOHHBIM CIIOSIM);
KJIacCUPUIIUPOBATh  XMUMHYECKHE  DJIEMEHTHI,  HEOpraHMYECKHe
BEIIECTBA, XUMUYECKUE pEaKINH (TI0 YUCTY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIEeCTB, M0 TEIIOBOMY YD PEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEpXKJasi  ONHUCAHUE  IpUMEpamMu
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIIUN;
IPOrHO3UPOBAaTh CBOMCTBA BEHIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXXKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUUCTIATh OTHOCHTEIBHYIO MOJEKYISAPHYI0 M MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o (dopmyie
COCMHEHHS, MacCOBYIO [IOJII0 BEIIECTBA B pPAacTBOPE, MPOBOAUTH
pacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHSATH OCHOBHBIC OTICPAIIMA MBICITUTEIIHON JCSITCIBHOCTH —
aHaJIU3 W CHUHTE3, CpaBHEHUE, O0000IIEeHHEe, CHCTEMaTU3alHIO,
KJIacCU(UKAIMIO, BBISIBICHUE MPUYMHHO-CIEJACTBEHHBIX CBSI3eU — IS
U3YYCHHUS] CBOWCTB BEIIECTB M XUMHYECKUX pPEaKIUl, €CTeCTBEHHO-
Hay4yHbIE  METOJIbl  TO3HAHUS —  HAONIOJEHHE, HU3MEpPEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICIICHHBIN);

clieloBaTh  IpaBUjiaM  TIOJIb30BAHUS  XUMHUYECKOM TMocyAol U
JTa00paTOpHBIM 00OpPYJOBAaHUEM, a TaKkKe IMpaBWiiaM oOpalieHusl ¢
BCIIECTBAMH B COOTBETCTBHH C WHCTPYKIUSAMH II0 BBIMIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB IO TMOJYYCHHUIO W COOMPAHUIO
ra3oo0pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBIECHUIO
pacTBOPOB C  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTh XUMHUUYECKHE DKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C IOMOIIBIO
WHIMKATOPOB (JTaKkMyc, (peHoNIPTaienH, METUIIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUA: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WUOH, KaTHMOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0’KHO€ BEIIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHCJICHHS, XMMHMUYECKas peakius, XUMHUYEeCKas CBsA3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJSPHBIA O00BEM, PacTBOP, DJIEKTPOJIHUTHI,
HEDJICKTPOJIMUTHI, DJICKTPOJUTHYECKAsT TUCCOLUAIIMS, PEAKIIUU NOHHOTO
oOMeHa, KaTalau3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIINH,



OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHUE M  BOCCTAaHOBJICHHUE,
aloTponus, amMQpoTepHOCTh, XUMHYECKas CBA3b (KOBaJCHTHas,
WOHHAs, MeETaJuIM4ecKas), KpPUCTANINYECKass pEIIETKa, KOPpO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peaKkiuu, MNpeaeiabHO
nonycrumas konnentpauus [1JIK Bemectsa;

WJUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPU ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JIsi COCTaBJICHHS (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONpPENENIATh BAJEHTHOCTh W CTEINEHb OKHUCJIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPHUHAJIEKHOCTD
BEILIECTB K OMNpEACIEHHOMY KIJIACCy COEIWHEHHUI mo (opMyiamM, BHUJ
XUMUYECKON CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKasi) B
HEOPraHWYECKUX COCIMHEHUAX, 3apsi] MOHA MO0 XMMHUYECKON popMmyiie,
XapakTep cpeAbl B BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COEIUHEHHI,
THUI KPUCTAJUTMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona [[. M. Menpeneera u
JEMOHCTPUPOBATh €ro MOHUMAHHE: OIHUCHIBATH W XaPAKTEPU30BATh
TabnnunHyto popmy [lepuoanyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaUYEHUs, KOTOpbIE HMEIOTCS B MNEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU CTPOCHHS AaTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YUCIO JJICKTPOHOB U
pacrpeniefieHe UX M0 JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U MX COCAUHEHUN B
npezesiax MajblX MEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  DJIEMEHTbl,  HEOPraHWYECKUe
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
pEeaKIMK BEUIECTB, M0 TEIIoBOMY d(PdeKTy, Mo M3MEHEHHUIO CTEICHEH
OKHUCJICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U CIEIMPUICCKUE XUMUYECKUE
CBOWCTBA MPOCTBIX M CIOXHBIX BEIIECTB, IMOJATBEPKJas OMNUCAHHE
MpUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHN COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIIN;

COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKONW JAMCCOLUMALUU KHUCIIOT,
LIEJI0YEeN W COJIEM, IOJIHBIE U COKpAIIEHHBIC YPaBHEHUs pPEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMS  peakluil,  MOATBEPKIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;



PaCKphIBaTh CYITHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHil
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MIPOTHO3HMPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XMWMHUYCCKHUX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJIIPHYIO MAacChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHUYECKOTO OJJIEeMEHTa 1o ¢opMylie
COCIMHEHHS, MacCOBYIO JIOJIIO BEIIECTBA B pPAacTBOPE, MPOBOIUTH
pacuéThI 10 YpaBHEHUIO XUMUYECKON PeaKIny;

coONroMaTh TpaBuUia TOJB30BAaHUA XUMHUYECKOW TOCYIOH U
nabopaTOpHEIM 000pYy/IOBaHWEM, a TakK)Ke MpaBWia OOpAIIEHUS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIUSAMH TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB IO TOJYYECHUIO W COOMPaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIIMW, TOATBEPXKAAIONINE KAYCCTBEHHBIM COCTaB
pPasIUYHBIX BEIIECTB: pPACMO3HABATh ONBITHBIM IyTEM  XJIOPHI-,
Opomua-, wuomuna-, kapObonar-, ¢docdar-, cunukar-, cyiubdpar-,
THJIPOKCHJI-MOHBI, KATHOHBI aMMOHHS W HOHBI M3yYCHHBIX METAJIIOB,
IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX BEIECTB;
NPUMEHATH OCHOBHBIC OIEpPAIlMN MBICIIUTEIBHON JEATCTbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMAaTU3AIHIO,
BBISIBJICHHE TIPUYUHHO-CJICICTBEHHBIX CBSI3CH — ISl M3yYCHUS CBOWCTB
BEIICCTB M XHUMHYCCKHX pPEaKIUi, eCTCCTBEHHO-HAYyYHBIC METObI
Mo3HaHUS — HaOJIOZCHHUE, U3MEPEHHE, MOJICTUPOBAHHE, IKCIIEPUMEHT
(peasibHBIMA " MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
HaunmMeHoBanme KosaunuyectBo 4yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/IbHbIE pecypchl
nporpamMmsbl padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMUYECKHE NOHATHUS
XuMus — BaKHas 2(C ucnons3oBaHueM
00J1aCTh €CTECTBO3ZHAHUS 060py0BaHHS bu6mmoreka [JOK
1.1 . 5 «
U IIPAKTUYECKOU uentpa ‘“Touka https://m.edsoo0.ru/7f41837c
NEATEIIbHOCTH YEJIOBEKA pocra”)
12 BemrecTBa 1 XUMHUYECKHE 15 1 bu6mmoreka [JOK
' peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nen 2. Baxkneiimme npeacras

HUTEC/IN HEOPraHUYE€CKUX BEIIECTB

51 Boznyx. Kucnopon. 6 bubnunoreka [JOK
ITonsarme 00 okcumax https://m.edsoo.ru/7f41837c
1(C ucronp3oBaHHEM
99 Bonopona.Ilonstue o 3 000py10BaHHUS bu6mmorexa [JOK
KHMCJIOTaX M COMIAX neHTpa “Touka https://m.edso0.ru/7f41837¢c
pocra”)
1(C ucnosnb3oBaHNEM
53 Boga. PacTBopsl. c L 000pyI0BaHHUS bu6mmoreka [JOK
[TonATne 06 OCHOBaHMSX uenrpa “Touka https://m.edso0.ru/7f41837c
pocta”)
24 OCHOBHBIE KJIACChI 11 1 1(C ucnons3opanuem | bubmuorexa IIOK



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

HEOPraHUYECKUX 000pyI0BaHUs https://m.edsoo.ru/7f41837c
COEIMHEHU I uentpa “Touka
pocta”)
Hroro mo pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3zb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

Ilepuonuueckuii 3aKOH U
[lepuonuueckas cuctema
3.1 XAMHUYECKHX DJIEMEHTOB 7
. . Menneneena.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

CrpoeHue aToma

XuMH4YeCcKas CB3b.

3.9 OkucauTenbHO- g 1 bubmuoreka [JOK
' BOCCTAHOBHTEJILHEIE https://m.edso00.ru/7f41837¢c
peaknuu
bu6mmoreka [JOK
4
TOTOTI0 paspeity 15 https://m.edso0.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa HOK

https://m.edsoo0.ru/7f41837¢c

5(C ucmonp30BaHHEM
OBILEE KOJIMYECTBO -

YACOB IIO ITPOTPAMME 68 4 uentpa “Touka

pocTta”)



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

9 KVIACC

HaumeHoBanue KosnunyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ c 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 Bubmmorexa LIOK
' p . https://m.edso0o.ru/7f41a636
XUMHUYECKHUX PEaKIHi
ONEKTPOIUTHYECKAS 1(C ucrionp30BanHeM
13 JICCOLHAITNS. g 1 000py/I0BaHHUS bu6mmoreka [JOK
' XUMHUYECKUE PEAKIUU B uentpa “Touka https://m.edsoo.ru/7f41a636
pacTtBopax pocra”)
Hroro no pazneny 17

Pasnena 2. HemeTausibl 1 X COeIUHEHUSA

OO1m1ast XxapaKTepUCTHKA

1(C ucnonp3oBaHueM

Bbubnmoreka IIOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 obopyzoBamHs 1
uentpa “Touka https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens »
pocta”)
OO01ast XapakTeEPUCTUKA
P P bu6mmorexa [IOK

2.2 XUMHYECKHUX DIIEMEHTOB 6

VIA-rpynnel. Cepa u eé

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

COCAMHCHUA

OO01as xapakTepucTHKa

1(C ucnonb3oBanuem

53 XHUMHYECKHUX AJIEMEHTOB . 000pya0BaHus bu6mmoreka [JOK
' VA-rpymmsl. A3or, nentpa “Touka https://m.edsoo.ru/7f41a636
pocdop u ux coeuHEHHUS pocta”)
OO6m1as XxapakTeprucTruKa
XUMHYECKHX HJIEMEHTOB 2(C %CHOHBOBaHHeM Bt LOK
24 | IVA- . Vraepo 00Opy/0BaHHA romorTera
rp}:nm,l riepotH 8 nentpa “Touka https://m.edso0.ru/7f41a636
KpEMHUH U UX pocta”)
COEIMHEHNS
Hroro no pazgeny 25
Pa3znen 3. MeTaajibl 1 HX COeAMHEHUA
31 OO01ue cBoMCcTBa 4 bu6mmoreka [IOK
' METAJIJIOB https://m.edso0o.ru/7f41a636
2(C ucnonp30BaHUEM
3.9 Baxneiinine MeTaisl U 16 000py10BaHHUS bu6mmoreka [JOK
' HUX COEIUHEHUS uentpa “Touka https://m.edsoo.ru/7f41a636
pocTta”)
Hroro mo pazneny 20
Pasznea 4. Xumus 1 oOKpysKamomas cpeaa
41 BemectBa u marepuassl B 3 bu6mmoreka [JOK
' ’KU3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubnuoreka [JOK



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.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

7(C ucrnosbp30BaHHEM
obopymoBaHus
uentpa “Touka

pocta”)



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




HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
N
Tema ypoka DJIeKTpPO e OBbIE
n Mayp KosmuecTBo yacos ACKTPOHHbIC LHPPOBLI
/ o0pa3oBaTejibHbIE PeCypPChI
n
Kont 1|
Beero POJILHBbIE pPaKTHYeCKHe
padoThI padoThI
[Ipenmer xumuu. Posb xumuu B L bubnuoreka [JOK
YKU3HM 4esoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTogax MO3HAHUS B 1 bubmmorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227e
1(C
ITpakTryeckas padora Ne 1 «IIpaBuna HCIIONB30BAHNE
paboThI B 1a00OpaTOPUU U IPUEMBI 1 M bubnmnoreka [JOK
oOparieHust ¢ J1abopaTopHBIM o0opynoBaHus https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM) nentpa “Touka
pocra”)
Yucreie BemecTBa 1 cMecu. CriocoObl L but6mmoreka [IOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 6ota No 2 He
aKkTudeckas pabora Ne
«If)as eJIeHNe cﬁeceﬁ (Ha mpumepe 1 HETOTIP SO || BuGmmorexa LIOK
a . p p M https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIM )» o0opyaoBaHus
1eHTpa “Touka



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

pocta”)

6 ATOMBI 1 MOJIEKYJIBI bubmmorera LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHTHI. 3HAKU bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie U ClI0KHBIE BEIIECTBA brbmmorexa LTOK
p - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE bubmmorexa [JOK
YIPHOS yH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
L Xumuueckas popmyna. BaieHTHOCT bubmmorexa LOK
0 pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubmmorexa [JOK
1 OTHOcHTENbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 107151 XUMHUYECKOTO bubmmoreka [IOK
2 3JIEMEHTA B COEUHEHUU https://m.edso0.ru/ff0d350c
1 KommaectBo BemecTBa. Moub. bu6mmoteka [IOK
3 MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 dOu3nyecKre U XUMAYECKUE SBICHUS. bubmuorexa [JOK
4 XumMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
1 IIpu3Haky u ycinoBUs NPOTEKAHUS bubmuoreka LJOK
5 XUMHYECKUX PEAKIUH https://m.edsoo.ru/ff0d3al6
1 3aKOH COXpaHEHHS MACChI BEILIECTB. bu6muoreka [JOK
6 XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
1 Beruucnenus koauuecTBa, Macchl bubnuotexa [JOK
7 BEILIECTBA 10 YPABHEHUSIM https://m.edsoo.ru/ff0d5708



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

XUMHYECKHUX PEaKL Ui

Knaccudukanus XuMHYECKUX
peakiuil (CoeuHeHus, pa3IoKeHuUs,
3aMelIeHus, oOMeHa)

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIii-
sHImKIoneauct. O0o0IEeHne U
cucTeMaTu3alus 3HaHui

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d40c4

KonTponbnas paborta Nel mo teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

BOSI[YX — cMech ra3oB. CocTaB
BO3yXa. KI/ICJIOpOI[ — OJICMCHT U
IIpOCTOC BCUICCTBO. O30H

bubnnoreka IIOK
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA
KHCIopo/ia (peakinu OKUCICHHUS,
ropenue). [lonarue 06 okcumax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

Crioco0pl MostydeHus: KUCI0po/ia B
1a00paTOPUM U MIPOMBIIIIICHHOCTH.
[TpumeHnenue kucnopoaa

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

TennoBoii 3¢ ekt xumuueckoin
peaxkuuu, MoHsATUE O
TEPMOXHUMHUYECKOM ypaBHEHUH, IK30-
U DHIOTEPMUYECKUX PEAKLIUAX

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

Tomnuso (HedTh, yroib U MeTaH).
3arpsA3HeHne BO3/lyXa, CIOCOObI €ro
MpeI0TBPALECHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

[TpakTrueckas padota Ne 3 o Teme

1(C

but6mmoreka [IOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

6 | «lIlomydyeHue u coOupaHue KHCIOPO/Ia, ucnonp3oBanue | https://m.edsoo.ru/ff0d4ae2
W3YyYEHHUE ETO CBOMCTB) M
000pyIoBaHUs
neHTpa “Touka
pocta”)
2 Bonopon — anemeHT u nmpocroe bubmmoreka [IOK
7 BelecTBO. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4ddo
2 du3nYecKre U XMMUYECKHEe CBOMCTBA bubnuorexa [JOK
8 Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
2 [ToHsATHE O KUCIIOTAX U COJIIX bubmmorexa [JOK
9 https://m.edsoo.ru/ffod50d2
3 CriocoOblI 1osryyeHHst BOI0poia B bubnmnorexka HOK
0 nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
1(C
I[Mpaktuyeckas pabora Ne 4 1o Teme MCTIOJIE30BaHNC
3 «ITomyuenue u cobupanue Boj10poJia M bubmmorexa LOK
1 i onp AOPOJE, oGopynosarms |  https://m.edsoo.ru/f0d4fa2
W3yYEHHE €ro CBOHCTBY w
ueHrpa “Touka
pocta”)
3 MossipHblii 00BEM ra30B. 3aKOH bubmuoreka [JOK
2 ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBa
3 BEIIECTBA ra3a 110 ero M3BeCTHOM bubmmorexa [JOK
3 B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB 1Mo
3 ABHEHMIO PEaKIMK Ha OCHOBE Bubmmorexa [IOK
4 P pealtt https://m.edsoo.ru/ff0d5708

3aKOHA 0OBbEMHBIX OTHOIIEHUH ra30B



https://m.edsoo.ru/ff0d4ae2
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WHJIUKAaTOpax

3 dOu3nuecKkue U XUMUYCCKHE CBOMCTBA bu6nuoreka [IOK

5 BOJIBI https://m.edsoo.ru/ff0d587a
3 CocraB ocHoBanui. ITonsitue 00 bubmuorexa [JOK

6

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.

3 HaceplmeHHbIe 1 HEHACBIIIICHHEIE bubmuorexa [JOK
7 pactBopbl. MaccoBas 70Jis1 BEecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
1(C
[IpakTuueckas padota Ne 5 o reme HCIIONB30BAHIE
3 «IIpuroroBiieHre pacTBOPOB C M bubnuotexa [HOK
8 OIIpeACIEHHON MaCCOBOU AOJIEH oOopynoBanust | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY nentpa “Touka
pocta’)
3 KonTponbnas padora Ne2 o teme bubnmnorexka HOK
9 «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
4 Oxkcupl: cocTaB, KjIacCupUKaIus, bu6nuoreka [IOK
0 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
4 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
1 ’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bu6nuoreka [IOK
2 HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
4 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6muoreka [JOK
3 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
4 Kucnotsr: cocras, kmaccudukanms, bubnuotexa [JOK
4 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6nuoreka [IOK

5 KHCIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

4 cnocoébllj OJI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IC bubnnorexa HOK

6 . 4 ’ https://m.eds00.ru/00ad9474
CBOIMCTBa

1(C

[Ipaktuueckas padota Ne 6. Perenue HCIIONB30BAHIE

4 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME M bubnnoreka IIOK

7 «OCHOBHBIE KJIaCChl HEOPIAHUYECKUX oOopynoBanust | https://m.edsoo.ru/00ad9b7c
COEIMHEHUI neHrpa “Touka

pocrta”)

4 I'eneTnyeckas cBA3b MEXKAY KilacCaMu bubnmnorexka HOK

8 HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50

4 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK

9 3HAHUH https://m.edso0.ru/00ad9ch?2
KonTtponsHasg padora Ne3 1o Teme

> "OCI:E))BHLIG KJ'IpaCCBI HEOPraHHYECKUX bubnnorexa LIOK

0 . P https://m.edsoo.ru/00ad9ela
coeIUHEHNH
IlepBble MONBITKH KIaCCU(PUKALIUU

> xnﬁnqecxnx DIIEMEHTOB ?[OHHTI/IG 0 bubnnorexa LHOK

1 ’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
Ilepuonuueckuii 3aKOH U

> Hepno MUECKas CUCTEMA XUMHUYECKUX bubnnorexa LHOK

2 pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /1. . MenaeneeBa

> Ilepuoasl, TPYIIEI, TOATPYIIIEI bubnnorexa LIOK

3 PHOJBL, TPYHTIRL, HOATPY https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
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4 snep. Mzoronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I109eK
> aToOMOB 3J1eMeHTOB [ lepuoanyeckoit bubmorexa LHOK
5 pron https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepruCcTUKAa XUMHUYECKOTO
5 3JIEMEHTA M0 €r0 MOJIOKEHUIO B bubmuorexa [JOK
6 [Tepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nayenue [leproauueckoro 3akoHa
JUISL pa3BUTHUsI HAYKU U MIPAKTUKH. []. bubnnoreka HOK
N. MenaeneeB — y4€HbIi, EIAror 1 https://m.edsoo.ru/00ada96e
TpaKJIaHUH
5 DNEeKTPOOTPULIATEIIBHOCTh ATOMOB bubnuoreka [JOK
8 XUMHYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
° HNonHnas xumuyeckas CBs3b brbmmorexa LTOK
9 https://m.edsoo.ru/00adac34
6 KoBasieHTHas1 monsipHas XuMU4eCKas bubnmnorexka HOK
0 CBSI3b https://m.edsoo.ru/00adaab8
6 KoBanenrtnas HenonspHas bubmuoreka LJOK
1 XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
6 CrerneHb OKHCIICHUS bubmorexa LOK
2 https://m.edsoo.ru/00adae28
6 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
3 peakuuu https://m.eds00.ru/00adb076
0 OxkucIuTenu U BOCCTAHOBUTENH Bubmmorexa [IOK
4 https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada342
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KonrponsHas padora Ne4 o reme
0 «CtpoeHue aroma. XuMudeckas 1 bubmmorexa LIOK
5 P ’ https://m.edso0.ru/00adb486
CBSI3b»
6 PezepBHblit ypok. O6o011eHue 1 L bubnuoreka [JOK
6 CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.ru/00adb33c
6 PezepBublit ypok. O6o00111eHNE U 1 bubnuoreka [JOK
7 CUCTEMATHU3AINI SHAHUN https://m.edsoo.ru/00ad9ch?
6 PezepBHblit ypok. O6o011eHne 1 1 bubnuoreka [JOK
8 cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
6(C
UCIOJIb30BaHUE
OBLIEE KOJIMYECTBO YACOB I1O0 68 M
[NPOTPAMME 000py10BaHUS

uenrpa “Touka
pocra’”)



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

Ne DJIeKTpoHHbIe HU(pPOBbIE
KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypchbl
n | Tema ypoka
/ Bcero Konrpoabie IIpakTuyeckue padoThl
1| padoThI
Ilepuoanuecknii 3aK0H.
Ilepuonuueckas cucrema bubnuoreka [JOK
XAMHYECKHX dJIeMEHTOB /I, 1 https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
W3MCHCHHUU CBOMCTB bu6mmoreka [JOK
XUMHUYECKUX IIIEMEHTOB 1 https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus n
HOMEHKIATYPa 1 bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Buipl xuMuueckou CBs3U U
TUTIBI KPUCTATUTMUECKUX 1 bubmorexa HOK
. https://m.edsoo.ru/00adbac6
peLETOK
Konrtponsnas padora Nel
o teme «IloBropenue u
yri1yOJaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca
8 Kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Knaccudpukanus

6 XUMHUYECKUX PEaKIUi 1Mo bubmotera [JOK
https://m.edsoo.ru/00adbcb0
Pa3IMYHBIM MPU3HAKAM
ITonsTHe 0 ckOpoCcTH

7 XUMHUYECKOHN pEeaKlnu. bubmmorexa [IOK
IloHsTHE O TOMOT€HHBIX B https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
IlousaTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,

3 BJIMSIIOIIKME HA CKOPOCTh bubnuorexa [JOK
XUMHYECKOHN peakiuu u https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHS
OKHUCIUTEITbHO-

9 BOCCTaHOBHUTEJIbHBIC bubmorexa HOK

https://m.edsoo.ru/00adcade
peakuumn
Teopus
AIEKTPOIUTUUECKON bubnuotexka [JOK

10
aucconuanyu. CHIIbHBIC U https://m.edsoo.ru/00adcd68
Cl1a0bIe AIIEKTPOIUTHI

11 HNonHble ypaBHEHUS bubnnorexa [JOK
peakuui https://m.edsoo.ru/00add448
XUMUUYeCKHe CBOMCTBA

12 KHCIIOT M1 OCHOBaHUM B bu6mmorexa [{OK

CBeTe MpecTaBIeHul 00
JJIEKTPOJIUTUYECKON

https://m.edsoo.ru/00add5d8
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JUucconranum

XUMHYECKHAE CBOMCTBA
CoJIell B CBETE

13 | mnpencraBneHmit 00 bubmorexa LHOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON
JUCCOTTHAITUT

14 [TonsiTue o runponuse bubnuoreka [JOK
coJent https://m.edso0o.ru/00add9d4

15 O0600mmeHue u bubmuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora No 1.

16 «Pemmenue 16(C MCHOIE30BAHNCM bubmuorexa [JOK
JKCIIEPUMEHTAIBHBIX 0 Of%ggﬁ:};;i;?;ma https://m.edsoo.ru/00addbfa
3a1au»

KonTponbHas padora No2
o TeMe

17 «QJIEKTpOIUTHYECKAs bu6nuorexa [IOK
JTACCOINAIIHSL. https://m.edsoo.ru/00addecQ
XHWMHYECKUE PEAKIUH B
pacTBopax»

OO01mmas xapakTepucThKa
rajoreHoB. XMMHYECKHE bu6mmoreka [JOK

18 .

CBOMCTBA Ha IIPUMEPE https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopoxa. ConsHas bubmuorexa [IOK

KHCJI0Ta, XUMHYCCKHUEC

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



https://m.edsoo.ru/00add8b2
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CBOMCTBA, IIOJIy4ECHHUE,
IIPUMEHEHNE

[IpakTuyeckas padora Ne 2
o teme «llonyuenue

1(C ucnonb3oBaHuEeM

bu6mmoreka [JOK

20

COJISTHOM KHUCJIOTHI, 060‘PYHOBaHM H?fITpa https://m.edsoo.ru/00ade348
. . Touka pocra”)

n3ydeHue e€ CBOHCTB

Brruucienus mo

51 | YPABHCHHAM XMMHECKUX bubnuoreka [IOK
peaKkuuii, €ciii OJUH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

99 OO6m1ast XxapakTepucTruKa bubnuoreka [JOK
aneMeHToB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHsle
MOIU(UKAIIH CEPBI.

93 Haxoxnenue cepsl u eé bub6nuorexa [IOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA
cephl
CepoBog0opo1, CTPOCHIIE,

24 chI;quCKIEe u anmqecxne bubmmorexa [JOK

. https://m.eds00.ru/00ade802
CBOHCTBa
Oxkcuppl cepsl. CepHas

o5 | KucIOTa, buznueckue u bubmuorexa [IOK
XHMHYSCKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIpUMEHEHHE

26 | XuUMHYECKHE PEaKInH, bubmuorexa [JOK



https://m.edsoo.ru/00ade348
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JeKalue B OCHOBE
IIPOMBIIIJIEHHOTO crlocoda
MOJy4YECHUST CEpHOM
KHCIOThI. XUMHUYECKOE
3arpsi3HEHUE OKPYKaroLeit
Cpelbl COeIMHEHUSIMU CEPhI

https://m.edsoo.ru/00adec8a

Brrunciienne MmaccoBoi

27 OJIM BBIXOJIa MMPOAYKTa bubamorexa [OK
a /la HPOALYK https://m.edsoo.ru/00adec8a
peakmu
OOm1ast xapaKTEepUCTHKA
31eMeHTOB VA-TpyIbL.
28 | A3sor, pacrpocTpaHEHHE B bubamorexa LOK
> Pacpoctp https://m.edsoo.ru/00adeea6
npupoae, GpuzndecKue u
XUMHUYECKHE CBOWCTBA
AMMHuak, ero ¢puznueckue
29 | ¥ XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.eds00.ru/00adf004
MOJIy4YeHUe U IPUMEHEHHE
[IpakTuueckas padora Ne 3
30 | moTeme «Ilomyuenue 16(C HCTIONE30BAHUCM bubnuorexa [JOK
aMMMaKa, U3y4eHue ero 0 O‘I‘)WIOBaHHﬂ ue”HTpa https://m.edso0.ru/00adf180
. Touyxka pocra’)
CBOMCTB»
A3oTHas KHCI0Ta, €€
31 | ¢usnyeckre U XUMHYECKUE bubmmorexa LIOK
. https://m.edso00.ru/00adf306
CBOICTBA
32 Hcnonb3oBaHnne HUTPATOB bubmuorexa [JOK

M COJIE aMMOHMUS B

https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adf306
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Ka4yecTBE MUHEPAIbHBIX
ynoOpenuit. XuMuieckoe
3arpsI3HEHUE OKPYIKarOIIEeH
Cpenbl COeANHCHUAMU
a3ora

dochop. Oxeun pochopa
(V) u pochopHras kuciora,

bu6mmoreka [IOK

33
(hbU3UYECKHEe U XUMUYECKUE https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YeHHE
Hcnons3oBanue dpocdaTo
B KaueCTBE MUHEPATbHBIX Eub OK

34 | ynoOpenuii. 3arpsizHeHue noimoreka L

N https://m.edsoo.ru/00adfc20
MIPUPOTHON CpeIbl
dbocharamu
Yraepon,

35 | PACHPOCTPaHCHHE B bubnuorexa [JOK
npupoje, puzndeckue u https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux
(bu3nuecKre U XUMUYECKHE Bu6 OK

36 | cBolicTBa. DKOJIOTHYECKHE nommotexa L

5 https://m.edsoo.ru/00adfebe
MPOOJIEMBI, CBSI3aHHBIE C
okcuzom yriepona (1V)

37 VYronbHas KuciaoTa u eé bubmuorexa [JOK
coJ https://m.edso0.ru/00ae006¢

38 | IIpaktuyeckas pabora Ne 4 C nenoms3oranmen Bubmorexa LIOK

000pyI0BaHUs IIEHTPA

https://m.edso0.ru/00ae027¢
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o teme "[lonyuenue
YIJIEKUCIIOTO Tas3a.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

“Touka pocta”)

39

HepBOHaanBHBIe IIOHATUA
00 OpraHUYECKUX
BEIIIECTBAX KaK O
COCIMHEHUAX yriiepoaa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COCIMHEHMS

bu6mmorexka [IOK
https://m.edsoo.ru/00ae080a

41

[IpaxTuueckas padora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
no TeMe «Baxxuetinme
HEeMeTaJlJIbl U UX
COCJIMTHEHMUSI»

1(C ucnonp3oBaHreM
000pyI0BaHUS IIEHTPA
“Touka pocta”)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbHas padorta Ne3
no TeMe «Baxxuetinme
HEMETAIUIBI U UX
COCIMHEHMUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

43

OO6m1ast XxapakTepucTruKa
XAMHYECKHUX DJIEMEHTOB —
MeTaI0B. MeTaaanuecKkast
CBSI3b U METAJNINYECKAs

KpucTtaJlim4eCcKas peméTKa.

duznueckue cBoiicTBa
METAJLJIOB

bu6mmorexa [{OK
https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA

44 METaJLJIOB. bubmuoreka [JOK
DIIEKTPOXUMHUYECKUH P https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
Oo6mmue crocoOb!

MOJTyYEHUSI METaJIIOB.
CmuiaBbl. Beraucienus mo

45 ABHCHMSAM XMMHYECKUX bubmmorexa HOK
P . https://m.eds00.ru/00ae1156
peaKkIui, eciii OJIMH U3
PEareHTOB COJCPIKUT
puMecHu

46 [TonsTHE 0 KOppO3UKU bubnuorexa [JOK
METAJJIOB https://m.edso0.ru/00ae1278

bu6mmoreka [IOK

47
[Henormsie MeTanet https://m.edso0.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUIBI bubnuoteka [JOK
HATpHUS U KaJIUsl https://m.edso0o.ru/00ae14b2

€JI0YHO3EMEJIbHBIC

49 I\LETaJIJIBI — KaJbIIUH U bubmorexa HOK

. t https://m.edso0.ru/00ae15e8
MarHui

50 Baxneiine coequHeHNS bu6mmorexa [IOK
KaJIbIIHs https://m.edsoo.ru/00ael5e8

51 O600mmenue u
cUcTeMaTH3aInsI 3HaHWH

59 KEcTkocTh BOALI U bu6mmoreka [JOK

CrocoObI €€ yCTpaHeHUs

https://m.eds00.ru/00ae1886
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[IpakTuyeckas pabora Ne 6

1(C ucnonb3oBaHuEM

bubmuoreka [JOK

53 o TeMe "KECTKOCTH BOIBI
. I[” 060‘PYHOBaHM ue,:’HTpa https://m.edsoo0.ru/00aelae8
1 METOJIbI €€ yCTpaHeHUs Touka pocra”)
bubmuoreka [JOK
54 AnroMuHun
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOMCTBA bubnuorexa [JOK
OKCHJIa U TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edso0.ru/00ae1d86
OKcHIBI, THAPOKCHIBI U
57 | conwm xenesa I()I I) u xenesa bubmmorexa HOK
an https://m.edsoo.ru/00ae35e6
58 O0006111eH1E U
CHCTEMATH3alHs 3HAHUI
[IpakTnueckas padora Ne 7.
Pemenne
59 SKCHEPUMEHTAIBHBIX 33724 16(C HCIOIb30BaHNEM bu6mmoreka [IOK
o Teme «Baxxneiiie 0 O‘I‘)YHOBaHHH ue”HTpa https://m.edsoo.ru/00ae3de8
Touxka pocra’)
METAJUIBI U UX
COETMHEHHS
Brruncnenuns mo
YpaBHEHUSM XUMHUYECKUX
60 peakuuil, eciiv OH U3 bubnnoreka [JOK

peareHToB J1aH B U30BITKE
WJTU COJIEPKUT MPUMECH.
Brruncnenus MmaccoBou

https://m.edso0.ru/00ael1750



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

JIOJIM BBIXO/1a MPOAYKTA

peakiumn
61 O6o06menne u ) 1
CUCTEMaTHU3aIlusl 3HAHUM
KontponbHas padota No4
1o teMe «Baxuenmume
62 1
METaJUIbl U UX
COCJIMHCHHU S
BemectBa u marepuassl B
63 | moBceaHEBHOMU KHU3HU 1 bubmmorexa [JOK
A https://m.eds00.ru/00ae3f50
YeJioBeKa
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp x¥muu B pelieHun 1 bubnuorexa [JOK
AKOJIOTHUECKUX MPOOIEM https://m.edso00.ru/00ae4270
Pe3epBHbIil ypok.
66 | o 60g eHHeyE 1 bu6mmoreka [IOK
= . https://m.edso00.ru/00ae0dOa
CUCTEMaTHU3alus 3HAHUU
Pe3epBHbIit ypok.
o | o 60g eHHeyE . BuGmiorexa LIOK
B . https://m.edsoo.ru/00adb33c
CUCTEMaTH3aIUs 3HAHUH
Pe3epBHbIit ypok.
68| o 602 eHI/IeyE 1 bubmuorexa [JOK
B . https://m.eds00.ru/00ad9ch2
CUCTEMaTH3aIis 3HAHUH
OBLIEE KOJIMYECTBO 68 7(C ucnonp30BaHUEM
YACOB I10 ITPOTPAMME 000pyI0BaHUS IIEHTPA



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

“Touka pocra”)







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
» Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB U.I'., Ciiankos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

VYpoku xumuu B 8 kiacce. Metonuueckoe nocodue. ['abpuensa O. C.,
OctpoymoB W. I'., CnangkoB C. A., AkcénoBa N.B., AO MU3natenscTBO
"IIpocBemienue"

Ypoku xumun B 9 kiacce. Mertonuueckoe nocodue. ['abpuensa O. C.,
OctpoymoB W. T'., CnangkoB C. A., AkcénoBa N.B., AO MU3natenscTBO

"IIpocBemienue"

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET
https://resh.edu.ru/






