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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTAaBJICHA HA OCHOBE TpEOOBaHWIl K PE3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON POTrpaMMBbl OCHOBHOT'O o011ero oOpa3zoBaHusl,
npeacraBieHabx B DI'OC OO0, a takxke Ha OocHOBe (emepanbHOU paboueit
IpOrpaMMbl BOCIUTAHUS M C Y4YETOM KOHIICTIMM IPENoJIaBaHusl y4eOHOro
npeaMmera «XUMHS» B 00pa3oBaTENbHBIX —OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumMuu Aa€T MPEACTABJICHHUE O IIENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIIMTAHHMS M Pa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00S3aTeIbHOE  NPEIMETHOE  COJACpIKAHUE,
MpEeAyCMaTPUBAET PACIpPEIETICHUE €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE IO
paszenraM M TemMaM MpOrpaMMbl MO XWMHUHU, OMPENEISeT KOJIMYECTBEHHbIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJIepKaHMUS, PEKOMEHYEMYIO
MOCJICIOBATEIbHOCTh M3YYEHHUS XUMHUU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKHM Y4e€OHOTO MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTeIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TPeOOBaHUIA
K pe3yibTaTaM OOydYeHHs XMMHUU Ha YPOBHE IeJiel H3ydeHUs NpeaMera H
OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOEHUIO yUE€OHOI0 COJIepP KAHUA.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeCcTaBjIeHu 0 MaTEPUAIIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UTrparoT HopMUpYyEMbIE XUMUEH MPEACTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIMU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHBIX
mpoOJieM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUUECKOM,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET peau3aliil  BO3MOXKHOCTEH IS CaMOPa3BUTHS W
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIHOHATBHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (hOPMUPOBAHUE MBIIIJIECHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CaMOCTOSITEIBHOM y4eOHOH J1eATEeNbHOCTH,



HKCIIEPUMEHTAJIBHBIX U HCCIENOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPOHECCHOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CINEeNM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI
[EJOCTHOTO B3IJIAJa HA EAMHCTBO TMPUPOJABI U  YeloBeKa, SIBISETCS
OTBETCTBEHHBIM 3TAarloOM B JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW rPaMOTHOCTH
oOyyJarommxcs;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TPHUPOJE, K UYEJIOBEKY, BHOCHUT CBOM BKJaa B
AKOJIOTUYECKOE 00pa3zoBaHuE 00yYarOIIUXCsl.

JlaHHble HaNpaBJeHUs] B 00YYEHUH XMMHU 00€CIIeUNBAIOTCS CIeU(PUKON
colepkaHusi y4eOHOro IpenMeTa, KOTOpBIM SBISETCS NEeAarornyecku
aJIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha ONpEACIEHHOM 3Tare
€€ pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHUsl OPUEHTUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHCS CHCTEMbI IMEPBOHAYAJIBHBIX IOHATUNA XUMUH,
OCHOB HEOPTraHUYECKOW XUMHUU M HEKOTOPHIX OTIEIBHBIX 3HAYUMBIX MOHSITHMA
OPTraHUYECKON XUMHH.

CrpyKTrypa cofepaHusi IporpaMMBbl 10 XUMHHM CPOPMUPOBaHA HA OCHOBE
CUCTEMHOTO Moaxoaa K €€ n3yyeHuro. CopeprkaHue CKIaAbIBACTCS U3 CUCTEMBI
HNOHATUH O XHUMHUYECKOM DJIEMEHTE M BEIIECTBE U CHUCTEMbl MHOHATUHA O
XUMU4eckol peakiuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OpPraHHW30BaHbl IO
MPUHIUIY TOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MPEACTABICHUI PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepmognueckoro 3akona J[. M. MeHneneeBa kKak OCHOBHOTO 3aKOHa
XUMUWY;

— YUYEHHUS O CTPOECHUU aTOMa U XUMUYECKOHN CBA3H;

— TMpPEACTaBICHUN 00 »SJIEKTPOJUTUYECKON JHUCCOLUAIMM BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS pacCMaTPUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
MOJIYYCHHBIX W OCMBICICHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEAOBATEILHO OT
OTHOTO YPOBHA K JpyroMy, BBIIOJHSAS (QYHKIUM OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOWMCTB, CTPOECHHS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHUS U TIOJyYEHUS] U3y4aeMbIX BEIIECTB.

OcBoeHnue mporpaMMmbl MO XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO
IPEICTAaBICHUS O XUMHUYECKOM COCTaBJISIONIEH HaydHOW KapTHHBI MHpa B



JIOTHKE €€ CUCTEMHOM MPUPO/IbI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO
Y METOJiaM MO3HaHUs B Hayke. M3yueHne XuMuu mpouCcXOUT C MPUBIICUCHUEM
3HAHUM W3 paHee HM3YyUYECHHBIX Y4EeOHBIX MpeaMeToB: «OKpyKaroumi MHup»,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIaccy.

[Ipy wu3yyeHMHM XUMHUU MPOUCXOIUT (POPMUpPOBAHME 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JIacTh  COBPEMEHHOTO  €CTECTBO3HAHUS,
MPAKTUYECKOM JEATEeIbHOCTH YeJIOBeKa W KaK OJHOTO W3 KOMIIOHEHTOB
MHPOBOW KYJIBTYpHl. 3ajada yd4eOHOTO MpeaMeTa COCTOMT B (POpMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHWA — BaKHEHIMX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUHN, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUECKOTO
XapakTepa, si3bIka HayKd, B IPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MPHU
U3YYCHUH BEIIECTB M XMMHUYECKUX pEeaKiHii, B (POpPMUPOBAHUU U PA3BUTUU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUU B Y4eOHO-IIO3HABATEIBHOW U
y4eOHO-UCCIIeI0OBATEIbCKONM JIEATEIbHOCTU, OCBOCHUM TMpPaBWI 0€30MacHOro
oOpallleHHsI C BEIIECTBAMU B MOBCEHEBHOMN KU3HHU.

[Ipy u3ydyeHHMM XMMHHM Ha YpPOBHE OCHOBHOIO OOHIEro 0oOpa30BaHUS
BAXKHOE 3HAYEHUE MPUOOPEIIN TaKUE 1IEITH, KaK:

— ¢GOopMHpOBaHUE HWHTEJUIEKTYaJIbHO PAa3BUTON JIMUHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY IPUHSITHIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HampaBJIEHHOCTh OOyYEeHHMs] Ha CHCTEMaTU4YecKoe MpHOOIIeHUE
0o0y4Jaronmxcsi K CaMOCTOSITEIbHOM MO3HABATEILHON JIESITEIbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (OPMHUPYIONTIUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  ol0ecnieyeHue  yCJIOBHMH,  CIHOCOOCTBYIOIIMX  HPHOOPETEHHIO
OoOyJaroIMMUCs  OMbITa  Pa3HOOOpa3HOW  JEATEeTbHOCTH, TO3HAHUS W
CaMOITO3HAaHUs, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUM), HWMEIOIIUX
YHUBEPCAIBHOE 3HAYEHUE JIJIS1 PA3JIMYHBIX BUIOB ACATEILHOCTH;

— ¢opmupoBanue o00meH (QYHKIIMOHATBHOW W €CTEeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUM OOBICHATh U OLIEHUBATH SIBJICHUS
OKPY’KaIOIIEero MUpa, UCMOJIb3ysl 3HAHUS U OIBIT, MOJTYYEHHbIC MPU U3YUYECHUU
XUMUH, TPUMEHATh MX TPH PEIICHUH TPOoOJeM B TOBCEAHEBHOW XU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (¢dopmupoBaHre Yy OOYyYaIOMUXCA TYMAHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IEHHOCTH XWMHYECKUX 3HAHUW JI BBIPAOOTKH 3KOJIOTHUYECKH



IIEJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOH JACSITEIHHOCTH B IEIAX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH IPUPOTHON CPEIBL;

— pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCTIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY Tipoduiss W  HaNpaBJICHHOCTH
JaabHENIero o0y4eHusl.

OOGmiee yuca0 4YacoB, OTBEAEHHBIX JJII M3YyUYCHHS XUMHH Ha YPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Hezeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKXAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE
BemlecTB. [IoHsATHE 0 MeTOAaX MO3HAHUS B XUMUU. UHCTHIE BEMIECTBA U CMECH.
CniocoObl pa3esieHust CMeCei.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JEMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOKHBIE BelIeCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumunyeckas (popmyrna. BaneHTHOCT, aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHAas Macca.
OTtHOcuUTeNbHAs MOJIEKYJIsipHasi Macca. MaccoBasi 10Jis1 XUMUUYECKOTO AJIEMEHTA
B COCJITUHECHHH.

KomnuectBo BemectBa. Monb. Monsippas  Macca. BzaumocBsa3b
KOJIMYECTBA, MACChl U YHUCIA CTPYKTYPHBIX €IMHUI BemiecTBa. Pacd€Tel mo
dbopMynamM XUMHUYECKUX COSAMHEHUM.

Ouznyeckue W XUMHUYECKUE SBJICHUS. XHUMHUYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MacChl BENIECTB. XUMHUYECKHUE YpaBHECHMUSI.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, Pa3IoKEHUsI, 3aMEILCHHUS,
oOmeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiiaMu paboThl B JIaOOpaTOpHu
U npuéMamMu oOpalleHus C J1abopaTOpHBIM O00O0PY/IOBaHWEM, H3y4YeHUE U
onucaHue (PU3NUECKUX CBOMCTB 00pa3lOB HEOPraHUYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJI€HUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTYIIKE, KUMEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOPEHUE CBEYH,
MPOKAJMBAHUE MEIHOW TPOBOJIOKHU, B3aUMOJCHCTBHE MeJla C KHUCIIOTOM)
SBJICHUM, HAOJIOICHWE W OMHCAHWE NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuii (pa3yoKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoOJEHCTBUE
xesesa ¢ pactBopoM coiu Meau (1), uzydenune cnocoOoB pa3aesieHUs: CMeceil: ¢
MOMOIIIBI0O  MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpomatorpadusi, MPOBEJACHUE OUYUCTKHA IIOBAPCHHOW COJM, HAOIIOJEHUE WU
OMMCAaHUE PE3yJbTATOB TMPOBEACHUS OIbITAa, WUIFOCTPUPYIOIIETO 3aKOH
COXpPaHEHUS MaCChl, CO3/JaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).



Ba:xHeiiue npeacTaBuTeId HEOPraHUYECKUX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3zayxa. Kucinopoa — aneMeHT u mpoctoe
BemiecTBO. HaxokneHue kucimopoga B MpUpoae, (PpU3nyeckue U XUMHUUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenne kuciopona. CrocoObt
MOJIYYCHHS] KHUCJIOpOJa B JabOpaTOpUud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — aJuIoOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnoBoit 3pPexT XuMUIECKON peakinu, TEPMOXUMHUECKUE YPaBHEHUS,
9K30- M 3HIOTEPMHUYECKUE pPEeakUHUH. TOIUIMBO: Yrojiib U METaH. 3arpsA3HEHUue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — smeMmeHT M mpocTtoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupojie, (U3NYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nosiyueHus. Kuciaortsl u comnu.

Mousipablit 00BEM razoB. Pacu€Tbl 10 XUMUYECKUM YPaBHEHUSIM.

Odusnueckue CBOMCTBAa BOJbl. Boma kak pactBoputenb. PacTBOpEI
HacelleHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PaCTBOPMMOCTH BEIIECTB B BOJE.
MaccoBass 107 BEHIECTBA B PACTBOpE. XHWMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B NPHUPOJE M B KWU3HU 4esoBEKa. KpyroBoport
BOJBI B IPUPOJIE. 3arpsi3HEHNE NMPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX
BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCHUJIOB: coJieoOpa3yromiue (OCHOBHBIC, KHUCJIOTHBIE, amM{OTEpHBbIE) U
HecoseoOpaszyromue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanusi OCHOBAaHMIA: INENOYM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. Ouzndeckue
U XUMHUYECKHE CBOMCTBA KHUCIOT. Psag aktuBHocTH MeTauioB H. H. bekerona.
[Tomy4yeHue KucCIoT.

Comu. Howmenknarypa comneil. PuU3MUECKME€ W XUMHUYECKHE CBOMCTBA
conei. [lomyuenue comen.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COIEpKaHUsA KHUCIOpoAa B  BO3ZAYXe,
MoJIlyueHue, coOupaHue, pacro3HaBaHHE W HM3yUYEHUE CBOWCTB KHCIOpOJa,
HAOJIOICHHE  B3aUMOJCMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCIIOBHS



BO3HMKHOBEHHSI M TMpEKpalleHUus1 TropeHus (mokapa), O3HAKOMJIEHHUE C
oOpa3llaMM OKCHUJOB M OINWCAaHUWE HX CBOWCTB, IOJyYE€HHE, COOMpaHHUE,
pacno3HaBaHWe M M3Yy4YE€HHE CBOMCTB BOJopoAa (TOpeHHe), B3auMOACHCTBUE
Boopoa ¢ okcuaoM meau (1) (Bo3MOkKHO HCTIOIB30BaHKME BUIEOMATEPUATIOB),
HaOMoIeHHe O00pa3lloB  BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEW pacTBOPEHUs BEHIECTB C Pa3IUYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAECIEHHON MACCOBOW JOJIEW PaCTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJABI C MeTaulaMu (HATPUEM U  KaJIbLIEM)
(BO3MOXKHO HCHOJB30BaHUE BHUAECOMATEpUAIOB), HCCIEIOBAaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOJIOJICHUE W3MEHEHUS
OKpacKd HWHIMKATOPOB B pPACTBOpaXx KHUCIOT W IIENOYEH, U3y4YCHHE
B3aumozeiicteus okcuga meau (II) ¢ pacTtBopoM cepHON KHMCIOTBI, KUCIOT C
MeTaJlJIaMU, pEaKUUid HEUTpaIU3aliK, TOTYyYEHHE HEPACTBOPUMBIX OCHOBAaHHI,
BBITCCHEHHME OJHOTO MeTaula JpPyI'MM M3 pacTBOpa COJH, PEIICHHE
DKCIEPUMEHTAIBHBIX 3aad N0 Teme «BaKHeWlHne KiIacChl HEOPTaHWYECKUX
COCTUHEHUI».

Hepuoauyeckuit 3axkoH U Ilepuoamyeckasi cucreMa XUMHYECKHUX
jemeHToB JI. . MenaeneeBa. CtpoeHue aroMoB. XHUMH4YeCKasi CBS3b.
OKHCIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[TepBbie TOMBITKH KiIacCU(PUKAIMN XUMHUECKHX 3JieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILUEJIOYHBbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblE 00pa3yroT ampoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoamueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONIEPUOAHAS (POPMBI
[lepuoanueckort cucrembl xumuueckux odiemeHToB JI. WM. Menneneesa.
Ilepuoasl u rpynnbl. PU3HYECKUN CMBICH IOPSAIKOBOIO HOMEpPA, HOMEPOB
NEpUOoAa U IPYNIbI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB
[Tepuomnueckon cucremsl . 1. MenneneeBa. XapakTepUCTUKA XUMUUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajndyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAINTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpynnaM U Mepruogam.



3nauenne Ilepuogmyeckoro 3akoHa u llepuonnueckoid CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB I Pa3BUTUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAKIAHUH.

Xumuueckas cBs3b. KoBajeHTHast (ToJisspHas W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucineHusi. OKUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE PEAKIINH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE O0pa3lioB BEMIECTB METAJJIOB M HEMETAJIOB, B3aUMOJICUCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT U IIEJI0YEH, IMPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
(ropenue, peakiu paszioKeHUs], COSTUHEHU).

Mexcnpeomemmnunie ceasu

Peanm3zannst MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 8 Kjacce
OCYILIECTBIISIETCA 4Y€pe3 HCIMOJb30BAHUE KaK OOIIMX €CTECTBEHHO--HAyYHbBIX
MOHATUWA, TAaK W TIOHATUH, SBISIONMXCA CUCTEMHBIMH JJISI  OTHEIbHBIX
MPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TMOHSATHUS: HAay4yHbIA (akT, TUIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KJiIacCU(UKAIMs, TEePUOIUIHOCTD,
HaO0JII0/ICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®dusuKa: Marepusi, aroMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TONbI, PAJUOAKTUBHOCTh, MOJEKYJA, JJICKTPUYECKHN 3apsjl, BEIIECTBO,
Teno, 00bEM, arperaTHOE€ COCTOSIHHUE BEIIECTBa, ra3, (U3MYECKUE BEJIMYWHBI,
€IMHUIBI U3MEPEHHUS, KOCMOC, TIJIaHEeThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaTbl, TOPHBIE TOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKkuus

ITepunonnyeckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, KalblHs U HX
COCMHEHUN B COOTBETCTBHUU C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHUEM HX ATOMOB.



CrpoeHue BellecTBa: BUIbI XUMHUUYECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PEmETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
Y BHJIa XUMHYECKOM CBA3U.

Knaccudukanus v  HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IU4YHBIM KJlaccam
HEOPTraHUYECKUX COCANHEHUN, TEHETUYECKasl CBSI3b HEOPTaHNYECKUX BEIECTB.

Knaccudukanus XuMAYECKHX peakuid MO Pa3IuvHBIM IpU3HaKaM (10
YUCITYy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEILIOBOMY 3D deKTy,
[0 W3MEHCHHUIO CTEIEHEW OKHUCICHUS XHMUYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, TIO YYacTHIO KaTajau3aropa). OJK30- M DJHIOTEPMHUYECKHUE
pEaKUMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopocTn XUMUYECKOM peakiuu. [loHstue 06 0OpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKMX peakuusx. [loHsATHE O TOMOTE€HHBIX W
reTeporeHHbIXx peakuusx. llonarue o karanuze. [loHATHE O XMMHYECKOM
paBHOBecur. DaKTOPHI, BIMSAIONIAE HA CKOPOCTh XHWMHUYECKOM pEakiuu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE  PEAKIMM, AJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX pPEAKIUMKA C HCIHOJIB30BAaHUEM METOAA
AJICKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLMALIMH. DJEKTPOJIUTHL U
HEAJIEKTpOoauThl. KaTnoHbl, aHMOHBI. MeEXaHu3M JUCCOLMAlUM BEIIECTB C
pa3IMYHBIMHA BUJIAMU XUMUYECKOU CBs3U. CreneHb auccouuanuu. CUIIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiuu wmonHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUH HOHHOTO
oOMeHa, TIOJIHBIE U COKpalI¢HHbIE MOHHBbIC ypaBHEeHMs peakuuii. CBoCTBa
KHUCIJIOT, OCHOBAaHUN M COJICH B CBETE MPEJCTaBICHUN 00 AIEKTPOIUTHYECKOM
nucconmanuu. KadectBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOJIN3E COJEH.

Xumuyeckuii IKCnRepuMeHm

O3HAKOMJICHUE C MOJESAMU KPUCTAIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEILIECTB — METAJVIOB U HeMeTa/uioB (rpadura U ajiMasa), CIOKHBIX BEIIECTB
(xsiopuaa HaATpus), MCCIEAOBAHHWE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakiMu  OT  BO3JCUCTBUS  PA3IUYHBIX  (DAaKTOPOB,  MCCIICIOBAHUC
3JIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpolLecca AUCCOLUUALMUA KHUCIIOT,
Iea04e v colieid (BO3MOMKHO UCIIOIb30BAHUE BUJIE0 MATEPHUAIIOB), MPOBEJICHHE
OMbBITOB, WUTIOCTPUPYIOUIUX NMPU3HAKU MPOTEKAHUS PeaKluii HOHHOTO OOMeHa



(oOpazoBanue ocanka, BBIJEICHHE Taza, 0Opa3OoBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIINA
(ropenue, peakiuu Pa3oKEeHMUs, COCIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IOMOIIBI0O KAaYECTBEHHBIX PEAKIMH Ha HOHBI,
pelIeHre SKCIEePUMEHTAIBHBIX 3a7a4.

Hemeranbl 1 ux coeinHeHU

OOmrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHne u (pU3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE XJopa
(B3auMozielicTBUE C MeETaJylaMHM, HEMEeTallslaMH, Iejao4yaMu). XJIOPOBOJOPOI.
ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA, NOJlyueHuUe, IpUMEeHeHue. JleficTBue
XJIOpa U XJIOPOBOJOPO/ia Ha OpPTaHW3M 4eJoBeKa. BakHeine XJI0puabl U UX
HaXO0JIeHUE B PUPO/IE.

O6mas  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOCHHS aTOMOB, XapaKTepHbIE CTeTIeHN OKucieHus. CTpoeHne u pu3ndecKue
CBOMCTBAa TPOCTBIX BEHIECTB — KHCIOpOAa M  CEpbl. AJUIOTPOMHBIE
MOAU(PUKALIMK KUCIOPOAA U cepbl. XUMUYECKHE cBOKCTBa cepbl. CepoBOI0OpPO/I,
CTpoeHHe, (U3NUEeCKHe U XUMHUYEecKHe CcBoMcTBa. OKCHABI Cephl Kak
NpPEICTaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (QU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME Kak TMpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckne). XUMAYECKUE PEaKIInH, JIEKAIUE B OCHOBE MPOMBIIIUICHHOTO
criocoba modydeHusl cepHOil kucnotThl. [Ipumenenue cepHoit kuciotel. Comu
CEpHOI KUCIIOTHI, KaYeCTBEHHAs peakuus Ha cynbdar-uon. Haxoxaenue cepbl
U e€ coelMHEHUH B mpupoje. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3/1yXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

O6m1as xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCICHHUA. A30T, paclpocTpaHEHHE B
npupoje, Gpusnueckne U XUMHIECKUe cBolicTBa. KpyroBopoT azorta B mpupo/e.
AMMuak, ero pu3MUecKre 1 XUMUIECKIE CBOWCTBA, MOJyUYeHHUE U IPUMEHEHHE.
Comu aMMoHMS, WX (U3MYECKHE M XUMHYECKHE CBOWCTBA, MPUMCHEHHE.
KadectBeHHas peakiusi Ha UOHBI aMMOHUS. A30THasl KHCIJIOTa, €€ MOIy4YeHue,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KUCIIOT U crneuuduueckue). Vcmnonb3oBaHue HUTPATOB U COJEM aMMOHHUS B
KauyeCcTBE MHUHEPAIbHBIX yI0OpeHUil. XUMUUYECKOE 3arpsA3HEHHE OKpYyKarolien
Cpelbl COeAMHEHUSIMU a30Ta (KUCIOTHbBIE JT0KIM, 3arpsi3HEHNE BO3/yXa, MOYBBI



u BogoémoB). docdop, amnorponHbie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun docdopa (V) u  dochopHas KucioTa,
du3nueckre 1 XMMHUYECKUEe CBOMCTRA, noinydeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

O6mass  xapaktepuctuka oaneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIC CTENEHU OKUCIEHUA. YTJIEpO, aUIOTPOIHbIE
MoauUKAIMK, PACHPOCTPAHCHUE B MPUPOJE, (PU3NUECKHE U XUMHUYCCKUE
cBoiictBa. Ancopoumsi. KpyroBoport yriepona B mpupoae. OKCuisl yriaepoja,
X (U3NUECKHEe W XUMHUYECKHE CBOWCTBA, NEHCTBHE HA XUBBIE OpPTaHU3MBEI,
MOJIYYCHHE U MPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMbl, CBA3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a rio0asbHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
abdext. YrompHas kuciora u €€ coiaM, UX (U3MYECKHE M XUMHUYECKUE
CBOMCTBa, MOJy4yeHUE U NpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnons3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTU U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanibHble TOHSTUSL 00 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHEHUSX YIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJIEH, 3TAHOJ, TJIULEPHH,
yKCycHasi KucioTa). [lpupomHple HCTOYHHMKH  YTIEBOAOPOAOB  (yroib,
PUPOAHBIN Ta3, HedTh), TPOIYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
U TPOMBIIUIEHHOCTH. [loHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUPAX,
Oenkax, yriaeBoJiax — U UX POJIM B KU3HU 4YesIOBeKa. MarepuaibHOE €TUHCTBO
OpTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: kKpeMHus: B npupoge. OOmme mnpencraBieHus 00
okcuze kpemuus (IV) u kpemuueBoii kuciore. CHIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, B IPOMBIIIJICHHOCTH. BaxkHeire cTponTebHbIe MaTepHalIbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [IpobiiemMbr 6€30macHOTO UCTOIb30BAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuyeckuii IKCnRepuMeHm

U3ydeHue O0Opa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOU
KHUCJIOTHI, POBEJICHUE KAaU€CTBEHHBIX PEAKIIMM Ha XJIOPHUI-UOHBI U HAOJIOICHHE
MIPU3HAKOB UX MPOTEKAHMS, OIBITHI, OTPAKAIOIINE (PU3NUECKHE U XUMHUYECCKUE
CBOWCTBA TaJOr€HOB M WX COCIMHEHUN (BO3MOXHO HCIOJIb30BAHHE
BUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pas3lamMu XJIOPHUIOB (TaJOTCHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsMHU (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPHUANIOB), HaOOeHUE TMpollecca OOYTIUBAHUS



caxapa 1OJ JCMCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHCIIOTBI, H3Y4YEHHE
XUMUYECKUX  CBOMCTB  pa30aBJICHHOW CEPHOM  KHCIOTHI, MPOBEIACHUE
KaueCTBEHHOM peakuud Ha CcynbpaT-uoH ¢ HaONMIOJIeHHe Mpu3HaKa e¢&
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (PU3NYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa u ux
COCIMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEepHaoB), oOpa3lamu
a30THBIX U QPOCPOPHBIX yIO0OpEHHUA, TOJIydeHHe, cCOOUpaHne, paclio3HaBaHUE U
W3y4YCHUE CBOWCTB AMMHAKA, NPOBEICHUE KAYECTBEHHBIX PEAKIHMN HA HOH
aMmMoHUST W ¢ochaT-MOH U U3YYCHUE TPHU3HAKOB UX TMPOTEKAHMS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEABIO (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), H3YYEHUE MOJCNICH KPUCTALTUYECKUX
pem€Tok anMasza, rpaduta, (QymiepeHa, O3HaAKOMJICHHE C IPOILECCOM
aZcOpOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOrasa, MoJydyeHue, coOupaHue, pacro3HaBaHWE M H3YYCHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-HOHbl W W3YyYECHUE MPU3HAKOB HUX TMPOTECKAHHS, O3HAKOMIIEHUE C
NPOAYKIIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCHEPUMEHTATIbHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUTBl U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTEepUCTHKAa XHMHUYECKHUX JJIEMEHTOB — METAJUIOB Ha
OCHOBAaHUWU UX IOJ0XKEHU B [lepronueckon cucteMme XUMUUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTajuioB. Metaiumndeckas
CBSI3b M METAJUIMYECKAsA KPUCTALINYECKAS PEHIETKA. DIEKTPOXUMUYECKUN Pl
HalpsHKEHUM MeTaioB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl ToOJIydeHUs MeTauioB. [loHsATHE O KOPpPO3UM METaJUIOB,
OCHOBHBI€ CIOCOOBI 3alMThl WX OT Koppo3uu. CrmiaBbl (cTalb, YYTYH,
TIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llemounble  MeTauibl: MoJio)keHWEe B lleproamueckond  cucrteme
XxuMuueckux anemMeHToB [[. . MeHnneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B mpupojsie. Pusnueckue W XUMHUYECKHE CBOMCTBa (Ha MpUMEpEe HATpUS U
kamust). Okcuabl U THAPOKCUABI HATpUs W Kanus. [IpuMeHeHHue MIeTOYHbIX
METAIJIOB U UX COCIUHCHHUM.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHui W KAJIbLUUW: IIOJIOKEHHUE B
[lepuoanueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHE HMX ATOMOB, HAXOXJCHHE B Mpupoje. Ou3znueckue M XUMHUYECKHUE
CBOMCTBa MarHus W Kajbliusa. BakHeWline coeauHEHUs Kajablus (OKCHU],
TUAPOKCU/, coJn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.



AmomuHni: nosiokeHue B llepuonnueckon cucreMe XMMHYECKHX
anemeHTOB JI. M. MeHneneeBa, CTpO€HME aTOMa, HAXOXICHUE B IPHUPOJIE.
duznyueckre U XUMHUYECKHE CBOMCTBA amtoMUHUS. AMGMOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHUSL.

Keneso: nonmoxenue B [lepnoanveckor CUCTEME XUMUYECKHUX AJIIEMEHTOB
. . MenneneeBa, CTpO€HUE aToMa, HaXOXJICHUE B npupoje. Pusndeckue u
XUMUYECKUE CBOMCTBA xkene3a. Okcuabl, THAPOKCHAbl U conu keneza (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O00Opa3llaMud METaNIOB U CIUIABOB, UX (DU3UUECKUMU
CBOMCTBaMM, U3Y4YEHUE pE3yJbTATOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHAA
KalbllUg U HATpHUs C BOJOH (BO3MOXKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOLIECCA TOPEHUS KENE3a B KUCIOPOAE
(BOBMOXKHO HCIIOJB30BaHWE BHUJACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJIbIUs, aIFOMUHUS, LIMHKA, KeJe3a
(II) m xeneza (III), memu (II), HaOmofeHHME W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IUJJAaMEHU HWOHAMHU HATpHsl, Kajdusi W Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUAPOKCUIA LUHKA, PEIICHUE AKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeulle MeTasibl U UX COETUHEHUSD.

XHUMHUS M OKPY:KaOLIas cpeaa

BemecTBa n Marepranbl B OBCEIHEBHOM JKM3HU 4enoBeka. be3zomacHoe
HCTIOJL30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObITy. [lepBast momonis npu
XUMUYECKUX 0KOrax U OTPaBIICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpeabl (MpeeabHast JoMyCcTUMas
KOHILIeHTpausi BemiectB, painee — I[IJIK). Ponp Xxumum B pelnieHuu
AKOJIOTHYECKUX MTPOOJIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3iioB MaTePHaIoB (CTEKJIO, CTUIaBbl METAJIJIOB, MOJUMEPHbIC
MaTepHabl).

Mescnpeomemmnuie ceazu

Peanuzanust MexnpeaMETHBIX CBS3€l MpU U3yYEHUU XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS. YEepe3 WCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCS CUCTEMHBIMH IS OTIEIbHBIX
IPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO01ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHaIM3, CHUHTE3, KiIaccu(UKalMs, TNEePUOTUIHOCTh, HAOIIOIACHHE,
OKCIIEPUMEHT, MOJICIIMPOBAaHNUE, M3MEPEHUE, MOJENb, SBICHUE, MAapPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dwusuka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
U30TOIbI, PATUOAKTHBHOCTh, MOJICKYJa, AJIEKTPUUCCKUIN 3apss, MPOBOIHHKH,
MOJTYITPOBOJHUKH, IUAJICKTPUKH, (DOTODIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe  COCTOSIHME  BEIIeCTBa, Tra3, pPacTBOpP, PacTBOPUMOCTb,
KpUCTAJNTMYECKasi pemérka, CIUIaBbl, (U3NYECKUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHMSI, KOCMUYECKOE MTPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorust: porocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATILHBIE
y100peHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocepa, ruapocdepa, MHUHEpalbl, TOPHbIE HOPOJBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4EOHOU U
BOCIIUTATEIbHOW  JIEATEIbHOCTH B  COOTBETCTBUM C  TPaJUIMOHHBIMU
POCCUMCKUMHU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
OPUHATBIMH B OOIIECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT
IpoleccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIU3aLUU 00yUYatOIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroUIUXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacUIMpEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCTIMTAHMSA

LHEHHOCTHOIO  OTHOWIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEIUIO, TOHUMAHUS 3HAYEHUS XUMHUYECKOU
HayKH B KU3HU COBPEMEHHOI0 O0IIECTBAa, CIIOCOOHOCTH BIAAETh JTOCTOBEPHOU
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpa’kIaHCKOT0 BOCTIMTAHUS:

OPEICTABICHNS O COLMAIBHBIX HOPMAax M MPABWIAX MEKIMYHOCTHBIX
OTHOLIEHUHA B  KOJUIEKTUBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO MOJIE3HON, Y4eOHO-HCCIEI0BaTENbCKOW, TBOPUECKOW M APYTUX
BUJIAX JESITEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBINIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHWI0O M  B3aUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33pPEHYECKUE MPECTABICHUS O BEIIECTBE U XUMUYECKON pEaKIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW U COCTABIIAIOIINE
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUPa, MPEJCTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPUPOJbI, B3aUMOCBSA3SIX YEJIOBEKA C
MPUPOJHOM CPEJIOH, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO03HABATENIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYCHHE HOBBIX 3HAHUU
N0 XHMHH, HEOOXOAuMble IJisi OOBSICHEHUS HaOMI0IaeMbIX IIPOLIECCOB H
SABJICHUM, TMMO3HAaBAaTEIbHOW, MH(GOPMAIIMOHHON M YUTATEIbCKOM KYJbTYpPHI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHON padoThl € Y4YEOHBIMH TEKCTaMH,
CIOPAaBOYHOM  JINTEPATypoOil, JOCTYIHBIMH TEXHHYECKUMH  CpPEACTBaAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHIO W TO3HAHUIO, JII0OO3HATEIBbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CcaMO00pa30BaHUIO, IPOEKTHOM U  HUCCIEN0BATEIbCKON
JESITeIbBHOCTH, K OCO3HAaHHOMY BBIOOpY HANpPaBICHHOCTU U YPOBHS 00Y4YEeHUS B
JladbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
310pOBbIO, YCTAHOBKU Ha 3J0OPOBBI 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUI U
HEMPUATUE BPEIHBIX NpHUBBIYEK (YNOTpeOJEHUs alIKoroyisg, HapKOTHKOB,
KypeHHus), HEOOXOAUMOCTH  COOJIIOJIEHHUS MpaBUi  OE30MACHOCTH  MpH
oOpaInieHu ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peajibHOM JKU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpEC K MPAaKTHUYECKOMY HM3y4YEHHUIO Mpodeccuil U Tpyaa pazIuvyHOro
poJia, YBaXKEHUE K TPYNly U pe3yJbTaTaM TPYAOBOM NEATEIbHOCTH, B TOM UHCIIE
Ha OCHOBE NPUMEHEHUS! MPEIMETHBIX 3HAHMM MO XWMHUU, OCO3HAHHBIA BHIOOD
WHJIUBUyAIbHOM  TPAeKTOPUM TPOJOJDKEHHS O0pa3oBaHUA C  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOILIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEH, ycmemHod NpodecCHOHaTbHON MEATeTbHOCTH U Pa3BUTHS
HEOOXOUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MpodecCHOHATHHOM
cpexne;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKU 1EIecCO00pa3HOe OTHOILIEHUWE K MPHUPOAE KaK HMCTOUHHUKY
KU3HU Ha 3emile, OCHOBE €€ CYyIlIeCTBOBaHUS, TOHUMAHUE 1IEHHOCTH 3J0POBOTO
u Oe3omacHOro obpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHMUS
npaBmyl 0€30MacCHOrO TOBEIEHUs MpU paboTe ¢ BEIIeCTBaMHU, a TaKXe B
CUTYALMSX, YTPOKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOJTy4aeMble MIPU U3YYECHUU XUMUH, IS
pelIeHusl 3aJlay, CBSI3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s



MOBBIIICHUS] YPOBHS JKOJOTHYECKON KYJIbTYpHI, OCO3HAaHUS TJ00aTBEHOTO
XapakTepa HSKOJIOTMYECKHX MpOOJeM M MyTed WX PEIICHHs TOCPEICTBOM
METOJIOB XMMUH, KOJIOTHUUECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B IT0O3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIIbHON MTPaKTHUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeAaMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUST OOIICHAYYHBIC TOHATHS (3aKOH, TEOpPHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, IKCIEPUMEHT | ApYyToe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HA OCHOBE 3HAHUM M3 HJTUX TPEeIMETOB  (HOPMHUPOBATH
IPE/ICTAaBIICHHE O MEJOCTHOW HAy4YHOW KapTUHE MHpa, U YHUBEpPCaJIbHBIC
yueOHble NeWCTBUS (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC),
KOTOpbIEe oOecrneunBaroT (GOPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIbBHOMY
IJJAHUPOBAHHIO M OCYIIICCTBICHHUIO yIeOHOM eI TEITHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUA:

YMEHUS HCIIOJIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS MPU OCBOCHUHU
3HAHWI: PACKPBIBATh CMBICI XUMUYECKUX MOHSATUHN (BBIACIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAaHABJIUBATH B3AaUMOCBSI3h C IPYTUMHU MMOHATUSIMH ), HCTIOJIb30BATh
MOHATHS JJ11 O0BSICHEHUS OT/ACIIbHBIX (PAaKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KPUTEPUHM I KJIacCU(UKAIMU XHMHUYCCKHUX BEIICCTB W XUMHUYCCKUX
peaKInii, YCTaHABIUBATh MPUIMHHO-CICACTBEHHBIC CBSI3W MEXKIY OOBEKTAMHU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEAyKTHUBHEIC,
10 aHAJIOTHH ), JICIATh BHIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (TIPEIMETHhIE H
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIOIb3yeMbIE B
XUMUH, TpeoOpa3oBbIBATh IMHUPOKO MPUMEHSEMbIE B XHUMHH MOJCIIbHbBIC
IIPEICTABIICHUS — XUMUYECKHI 3HAK (CHMBOJI AJIEMEHTA), XUMHUYecKast popMyria
¥ ypaBHCHUE XUMHUYCCKON pEaKIMKM — MPH PEIICHHH Y4eOHO-TT03HABATEIIHHBIX
3amady, ¢ y4€TOM OTUX MOJCIBHBIX  TIPEJICTABICHUW  BBIABIATH U
XapaKTepHU30BaTh CYIICCTBCHHBIC IMPU3HAKKM HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKHX  PEaKIUW, BBIABIATH  OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIC CBS3M W TMPOTUBOPEUUS B
M3Yy4aeMBbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciaenoBarebCcKue 1eiCTBUA:



YMEHHUE HCII0JIb30BaTh MMOCTABIECHHBIE BONPOCHl B KAY€CTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4ECTBE OCHOBBI ISl (DOPMUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

IpUOOpETEHNE OMbITa MO IUIAHWPOBAHMIO, OPTaHU3ALMU U IPOBEICHUIO
YUYEHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIBHO NPOTHO3UPOBATh €T0 pe3ynbTar, GOopMyIUpoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIO0BAHUS, COCTABIISTH
OTY€T 0 MpoAeTaHHON padoTe.

Pabora ¢ uHpopmanueii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATb U HMHTEPIPETUPOBATH HH(OPMALIUIO
pa3aMuYHBIX BUAOB M (OPM MPEACTABICHUS, IOIY4aeMyl0 M3 pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOIO COJIEpKaHus,
CIpaBOYHbIE TMOcoOus, pecypchl IHTepHeTa), KpPUTUYECKHM OLIEHUBATh
MPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3InyHble METO/bI M 3aPOCHI TP MOUCKE U 0TOOpE
MH(OpMAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsi BBIOJTHEHUS
y4eOHBIX U MMO3HABATENbHBIX 33124 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OIIbITA
B 00JIaCTH HCIIOJIb30BAHUSA HMH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHAE KYJbTYpOW AaKTUBHOTO HCIIOJIb30BAaHUS PA3JINYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANIbHYIO (OpPMY MpeACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIe 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aHAIM3MpPOBAaTh B Mpouecce ydyeOHOH U
HCCIIEI0OBATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIISTHUU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SIIICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKPYIKAIOIIEH NPUPOIHOU CPEBI.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B Xoje Auanora u (Wiau) IUCKYCCUHU) TO
CYLIECTBY 0OCYyKIaeMoil TeMbl, (OpPMYIUPOBATH CBOM  NPEAJIOKECHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUSl TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALNI0
pe3yJbTaTOB  BBIMOJIHEHUS XWMHUYECKOTO 3KCIepUMEHTa (J1abopaTopHOro
OTbITa, Ja00PaTOPHOI pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIECTB, YU€OHOTO
MIPOEKTA);



YMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOW W  HMCCIEAOBATEIIbCKOW  JEATENIBHOCTH IPH  PEIICHUU
BO3ZHUKAIOIIUX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTIACOBAHUS
no3unuii  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IITYPMBI»,
KOOpAWHAIMSA COBMECTHBIX IEHCTBHM, OMNpPENEIICHHE KPUTEPUEB IO OLIEHKE
KaueCcTBAa BBITTOJIHEHHON PabOThI U IPYTHE).

PeryasiTuBHBIC YHHBEpPCAJIbHbIE YUeOHbIC JeCTBUS:

YMEHHUE CaMOCTOSITEIbHO ONPEAEHATh LENU AEATEIbHOCTH, TIaHUPOBATD,
OCYILIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BRIOUpATh Hanbosiee 3PheKTUBHBIE CIIOCOOBI peIIeHUsT YIECOHBIX
Y TO03HABATEJIBHBIX 3a/1a4, CAMOCTOSITEJIBHO COCTABIIATh WM KOPPEKTUPOBATH
IIPEIJIOKEHHBIA QJITOPUTM JEUCTBUU NPHU BBINOJHEHUN 33JaHUN C YYETOM
MOJIYYECHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHHBATh COOTBETCTBUE MOJIYUYEHHOTO PE3yJIbTaTa 3asiBIICHHON LIE€JIH, YMEHUE
WCMOJIb30BaTh M AHAJIMW3UPOBATH KOHTEKCTHI, IpEAJaracMble B YCIOBHH
3alaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB MO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHMs, YCTAHOBJIEHHOTO JaHHOU (enepasibHON pabouel mporpammoi,
BBIJICJISIIOT: OCBOCHHBIC O0YUYaIOIMIUMHKCS HAy4YHbIEC 3HAHMS, YMEHUS U CIIOCOObI
nedcTBul, creuuduyeckue Uil TpeAMETHOM 001acTH  «XUMHS», BUIBI
NEATEIbHOCTH 1O TMOJY4YEHHUID HOBOIO 3HAHUS, €ro HWHTEPHpPETaLNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoniy oOydeHus B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e PacCKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUM: aTOM, MOJIEKYJIa,
XMMHUYECKUM 3JIEMEHT, IPOCTOE BELIECTBO, CI0KHOE BEILIECTBO, CMECH
(omHOpOAHAS ¥ HEOJITHOPOJIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIApHAasi Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JOJid XUMHYECKOTO »JJEMEHTa B COCIUHECHUH,
MOJISIPHBIN 00BEM, OKCH/]I, KHCJIOTA, OCHOBAHME, COJIb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKkuusl,
KJaccu(puKanys peakiuii: peakiiuu COeTMHECHUS, PEAKIIMH PA3II0KCHHUS,
peakiMy 3aMeleHus, peakiuu OOMeHa, 9K30- M DHJIOTEPMHUUYECKHUE
peaKkimu, TEIUIOBOM 3P (HEKT peakiuu, PO aToMa, JIEKTPOHHBIN CIIOH
aTomMa, aToMHas opOuTanb, paguyc aToma, XHUMHYEcKas CBS3b,



MOJsIpHAsE W HEMOJsIpHAs KOBAJICHTHAs CBsI3b, MOHHASl CBS3b, HOH,
KaTUOH, aHWOH, PAaCTBOpP, MaccoBas JOJisl BellecTBa (MpPOILEHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX IMOHATHH H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJUKY JJIs COCTaBJICHHsS (popmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OTpeNeNsITh  BAJICHTHOCTh aTOMOB  3JIEMEHTOB B  OWHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApPHBIX
COCAMHEHUAX, MPUHAJIC)KHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
COCIMHEHUI 1Mo (QopMyliaM, BUJ XMUMHUYECKON CBsA3M (KOBaJEHTHas U
MOHHAs) B HEOPTAaHUUECKUX COCANHEHUSX;

packpeiBath cMmbica llepuomnueckoro 3axkona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MMOHUMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKHUX AJIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,
3aKOHOB COXPAHEHHsI MAcChl BEUIECTB, OCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMKCHIBATh M XapaKTepu3oBaTh TaOiuuHytlo (opmy [lepuomnueckoi
CUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3iu4aTh TIOHITUS «IJIaBHAs
noarpymma (A-rpynma)» u «nodounas noarpynna (b-rpymma)y», masbie
1 OOJIBIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabnuue «llepuomuueckas cucrema xumuyeckux syemeHToB JI. .
MeHnneneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAl sAapa, oOIIee YHucio
AJIEKTPOHOB U PaCHpeIeTICHUE UX T10 JIEKTPOHHBIM CIIOSIM);
KIacCu(UIIMPOBATh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIECTBA, XUMUYECKUE PEaKINH (TI0 YUCITY M COCTaBy YYaCTBYIOIIUX B
peaKIuu BEIIEeCTB, M0 TeIIOBOMY YD PeKTy);

XapaKTepru30BaTh (OMUCHIBATh) OOIME XUMUUYECKHE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJAcCOB,  MOATBEpXJas  ONUCAHWE  MpPUMEPaMU
MOJICKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B  3aBUCHMOCTHM OT UX
KaueCTBEHHOTO COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MPEBPAILEHUN B pa3JIUYHBIX YCIOBUSIX;

BBIYUCIISAITH OTHOCHUTENIBHYI0 MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XMMHYECKOTO »3JieMeHTa 1o Qopmyiie



K

COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, IPOBOIUTH
pPacy€Thl IO YPABHEHUIO XUMHUYECKOM PEaKIIN;

IPUMEHSTh OCHOBHBIE OIIEPALMU MBICIUTEIBHON AEATEIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, OO0OOIIeHHE, CHUCTEeMAaTU3aIHIo,
KJ1accu(UKAIMIO, BHIABICHHE MPUUYMHHO--CIEICTBEHHBIX CBSI3eM — s
U3YYEHHUS] CBOWMCTB BELIECTB M XMMHUYECKHX pPEaKLHM, €CTECTBEHHO-
HAay4YHBIC  METOABl  TO3HAHWS —  HAONIOJICHWE, W3MEPCHHE,
MOJIETUPOBAHUE, SKCIEPUMEHT (pPeanbHbII U MBICIICHHBIN);

CIEIOBATh TMpPABWJIAM  IIOJB30BAHUS XHMHUYECKOM MOCYIOW U
nabopaToOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUus C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU [0 BBHIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIecTB (BOAOPOAAa M KHUCIOpPOJAA), MPUTOTOBJICHUIO
pacTBOPOB C  OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKUE HKCIEPUMEHTHI 10
pacno3HaBaHWIO PACTBOPOB MIEIOYEH UM  KHCIOT C IOMOIIBIO
MHJUKATOPOB (JaKMycC, (eHON(PTAICHH, METUIIOPAHK U IPYTHE).

KOHIly oOyueHus B 9 KJjiacce TMpeJMETHbIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHA: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEUIECTBO,
CJIOKHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHCJICHHS, XMMHMUYECKas peakiusi, XUMHUYEeCKas CBsA3b, TEIIOBOM
3 dekT peakuu, MOJIb, MOJSPHBIA O0BEM, PacCTBOP, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOIUTUYECKAST TUCCOLUUALNS, PEAKIIUU MOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOoOpaTUMBbIE PEAKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKHUCJIHUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTb, XUMHUUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTaUIMUecKas pemeéTka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITUH U
MIPUMEHSThH 3TU NOHATHS MPU OMKUCAHUM BELIECTB U X MPEBPAILICHUII;
WCIIOJIh30BaTh XMMHUYECKYIO) CHUMBOJIMUKY IS COCTaBJICHHS (QopMy
BELIECTB U YPABHEHUM XUMUUYECKHUX PEaKLIUi;



ONpENENsATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COEIMHEHHUSX Pa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEILIECTB K OMNpPEACIEHHOMY KJIacCy COeIUWHEHUN mo ¢dopmysam, BHI
XUMUYECKON CBsA3M (KOBaJCHTHas, WOHHAs, MeETaJUIM4YecKas) B
HEOPTraHUYECKUX COCTUHEHUSX, 3apsil MOHA MO XUMHUYECKON GopMmyiie,
XapakTep cpeApl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIUHEHHIA,
THUIl KPUCTAJUIMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich [lepuonmueckoro 3akona J[. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUCHhIBaTh W XapaKTEpU30BaTh
Tabnnunyto Gopmy [lepuoanueckoil cucTeMbl XUMUYECKUX JIEMEHTOB:
pasznuyaTh MOHATUS «IJaBHas moarpynna (A-rpynma)» u «moOodHas
noarpynna (b-rpynma)», manble U OOJdbIINE MEPUOJBI, COOTHOCHUTH
0003HAYEHHUSA, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmuue, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMH CTPOEHHS AaTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIIee YHUCIO JJICKTPOHOB U
pacrpeniesieHe UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COCIUHEHUN B
npenenax MajlblX NEPHOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJacCU(PUIMPOBATh ~ XUMHUYECKHME  DJIEMEHTbl,  HEOPraHUYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (110 YUCITYy U COCTaBY YYaCTBYIOLIUX B
peaklMK BEUIECTB, MO TEII0BOMY 3P QEKTy, 0 U3MEHEHHUIO CTeNeHEeN
OKHUCJICHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIIOKHBIX BEIIECTB, INOATBEP)KIAs OIHUCAHUE
OpPUMEPAMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTABJISITh YPABHEHUS DJIEKTPOJUTUYECKOM JHUCCOLMALMU KHUCIOT,
LIEJI0YEeN W COJIEM, IOJIHBIE U COKpAIIEHHBIC YPaBHEHUs PEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakiuil,  MOATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYHIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKUUi
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSI,
BO3MOYKHOCTH TPOTEKAHUS XMMHUYCCKHUX IPEBPAICHUN B Pa3IMUHBIX
YCIIOBUSIX;

BBIUUCIISITh OTHOCHTEIBHYIO MOJCKYISIPHYIO M MOJSIPHYIO MAacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o QopMyiie
COCIUHEHMS, MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMHUUYECKON PEaKINN;

coOnrofaTh MpaBuUia  MOJB30BaHUA  XMMHUYECKOW TOCYIOoM U
nabopaTOpHBEIM 00OpPYIOBaHMEM, a TakKXKe TMpaBWia OOpAIICHUS C
BEIICCTBAMH B COOTBETCTBHHM C HMHCTPYKIMSIMH I10 BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTIBITOB IO IOJIYYCHHIO W COOMPaHHUIO
ra3000pa3HbIX BEIISCTB (aAMMHAaKa M YTIECKUCIIOTO ra3a);

NPOBOJUTh pPEaKIMH, TOATBEPKIAIONINEe KAYeCTBECHHBIH COCTaB
pPa3sIUYHBIX BEIIECTB. pPACMO3HABATh ONBITHBIM IyTEM  XJIOPH/I-,
Opomua-, wuomuna-, kapobonar-, ¢ocdar-, cumukar-, cyiubdar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3yYCHHBIX METAJLIOB,
MIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTAaHUICCKUX BEITCCTR;
NPUMEHATh OCHOBHBIC OIEpPAIlUN MBICITUTEILHOW JCSITEIFHOCTH —
aHajgM3 ®W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3AIUIo,
BBISIBJICHHE TIPHYUHHO-CJICICTBEHHBIX CBSI3CH — ISl M3yUCHUS CBOWCTB
BCIICCTB M XUMHUYECKMX pEaKIMH, €CTECTBEHHO-HAYYHBIC METOIbI
MMO3HAaHUS — HAOIOICHWE, U3MEPECHHUE, MOJICIUPOBAHUE, DKCTICPUMEHT
(peayIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne KoaudecTBO yacoB
JJIeKTPOHHBbIE
n | HammenoBanme pa3nesioB (uudposBbie)
Bcer Konrpoasn | IIpakTHyeck
/ U TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE
0 ble padoThI ue padboTsbl
n pecypchl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUSA
Xumust — BaxkHas o0J1acThb
bu6mmoreka [IOK
1. €CTECTBO3HAHUS U
1 HDAKTHIECKO 5 2 https://m.edsoo.ru/7f41
p 837c
JIeSITEILHOCTH YeJIOBEKa
bu6mmoreka [JOK
1. BemecTBa 1 xXuMuaeckue
5 AT 15 1 https://m.edsoo.ru/7f41
peakd 837c
Hroro no paszneny 20

Paspen 2. BaxkHeiiume npeacTaBuTes v H

COPraHuv4e€CKMX BeIIECTB

bu6nmoreka [JOK
2. Bosnyx. Kucmopoz.
X PO 6 https://m.edsoo.ru/7f41
1 ITonsarme 00 okcumax
837c
2. Bogopoa.Ilonstue o bubmorexa OK
8 1 https://m.edsoo.ru/7f41
2 KHCJIOTaX U COJIAX

837¢c
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bubmuoreka [JOK

2. Bopna. PactBopsl. [lonsitue
5 https://m.edsoo.ru/7f41
3 00 OCHOBaHHUIX
837c
5 OCHOBHBIE KJIACChI bubmuoreka [JOK
4' HEOPTraHUYECKHUX 11 https://m.edsoo.ru/7f41
COCIMHEHHUH 837c
Utoro no pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuuyeckunx 3jaementon /1. U.

MenaeeeBa. CTpoe}me aToMoOB. XuMHYecKasi cBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE

peaxkiun
Ilepuonuueckuii 3aKOH U
3 IIepnonnueckas cucrema bubnuorexa [JOK
1' XAMUYECKHX IIEMEHTOB /1. 7 https://m.edsoo.ru/7f41
H. Mennene-ena. 837¢c
Crtpoenue atoma
XHUMHYECKas CBS3b.
bu6mmoreka [JOK
3. OKHCIIUTEITBHO-
8 https://m.edsoo.ru/7f41
2 BOCCTaHOBUTEJIbHBIC
837c
peakumn
bu6nmoreka [JOK
Uroro no pazaeny 15 https://m.edsoo.ru/7f41
837c
PesepBHOE BpeMs 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41
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837c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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

9 KVIACC

No KoanuecTBo yacos
JJIeKTPOHHbIE
n | HammeHnoBanme pasgesioB (undposbie)
Bcer Konrpoasn | IIpakTHyeck
/[ | ¥ Tem mporpamMmmsbIl o0pa3oBaTe/bHbIe
0 ble paboThI ue padoTsbl
n pecypchl
Pa3znea 1. BeniecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpenue u yriryoiienue bubnnoreka [JOK
3HAHUNA OCHOBHBIX ) 1 https://m.edsoo.ru/7f41
paszenoB Kypca 8 kiacca a636
OcHOBHBIE bu6mmoreka [IOK
3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41
XUMHYECKUX PEAKIUN a636
DNEeKTpoNIUTHYECKast
HCCOLHALIHA bu6mmoreka [IOK
' 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHE PEAKIIUHU B
a636
pacTBopax
Hroro no pa3zneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHU S
OO6m1ast XxapakTeprucTruKa bubnmoreka [JOK
XAMUYECKHAX 3IIEMEHTOB 4 1 https://m.edsoo.ru/7f41

VIIA-rpynnsl. ['asorenst

a636
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OOm1ast xapaKTepUCTHKA

5 bubmuoreka [JOK
. XUMHYECKHX 3JIEMECHTOB
. 6 https://m.edsoo.ru/7f41
2 VIA-rpynmsl. Cepa u eé
2636
COCTUHCHUS
OO01mas XxapakTepucTHKa
5 bu6mmoreka [IOK
. XUMHYECKHX 3JIEMECHTOB
7 https://m.edsoo.ru/7f41
3 VA-rpynmsl. A3oT, 2636
dbocdop 1 UX CoeTMHCHUS
OO01mas xapakTepUuCTUKA
2 P P bubmuoreka [JOK
. XUMHUYECCKUX DJICMCHTOB
8 https://m.edsoo.ru/7f41
4 IVA-rpynnel. Yraepon u 2636
KPEMHHI ¥ UX COCTUHCHUS
Wroro mo pazneny 25

Paznen 3. Mera/Liibl 1 X COeTMHEHUA

3 bu6nmoreka [JOK
1' OO611re cBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41
2636
. bu6mmoreka [JOK
3. BaxxHellme METaAIUIBI U UX
16 https://m.edsoo.ru/7f41
2 COEIUHEHUS

a636
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Uroro mo pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4, BemecTsa u maTepuaisl B Brbmuorexa LIOK
3 https://m.edsoo.ru/7f41
1 JKU3HHU YeJI0BEKa
2636
Utoro no pazneny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBHIEE KOJIMYECTBO 68 4 7
YACOB I10 ITIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

Crnioco0Owl pa3zesneHus: cMecei

8 KJIACC
J KoauyecTBO 9acoB
DJIeKTPOHHBI
Hara e uugponbie
1 Konrpoa | IIpakruy
Tema ypoka Bce usyue oOpa3oBareJ
/ bHbBIE ecKme
ero HUSA bHBIE
I padoThI padoThI
pecypchl
bubmnnoreka
[Ipenmer xumuu. Pons xumun B 1 HOK
JKH3HHM 4eaoBeKka. Tena 1 BelecTBa https://m.edsoo
.ru/ff0d210c
bubmnnoreka
ITonsTHE O METONAX MO3HAHMS B 1 HOK
XUMHHU https://m.edsoo
.ru/ff0d227e
[TpakTrueckast padborta Ne 1 bubnuotexa
«[IpaBuna paboTsl B 1abopaTopuu 1 I[HOK
U IpUEMBI 0OpalleHus ¢ https://m.edsoo
1a60paTOPHBIM 000PYTOBAHUEM) ru/ff0d23dc
bubnunoreka
YucThle BelecTBa U CMECH.
1 HOK

https://m.edsoo



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
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https://m.edsoo.ru/ff0d26ca

.ru/ff0d26ca

[Tpaktuyeckas padora Ne 2
«Pa3znenenue cmeceli (Ha npumepe
OUYMCTKH ITOBAPEHHOU COJIN)»

Bbubanoreka
LHOK

https://m.edsoo
.ru/ff0d28c8

ATOMBI 1 MOJIEKYJTBI

Bubianoreka
HOK

https://m.edsoo
.ru/ff0d2a6¢

XUMHUYECKHUE DIIEMEHTBI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX
HJIEMEHTOB

Bubianoreka
LHOK

https://m.edsoo
.ru/ff0d2be8

IIpocThle U CIIOXKHBIE BEIIECTBA

Bubmnoreka
HOK

https://m.edsoo
.ru/ff0d2a6¢

ATOMHO-MOJIEKYJISIPHOE YICHHUE

Bbubmmoreka
HOK

https://m.edsoo
.ru/ffod2d50

3aKOH IIOCTOSHCTBA COCTaBa
BEIECTB. XUMHUUIecKas hopmyria.
BajeHTHOCTE aTOMOB XMMHUYECKUX
3JIEMCHTOB

Bubmanoreka
LHOK

https://m.edsoo
.ru/ff0d2eae
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OTHoOcHUTENbHAsA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJIApHas
macca

Bubaunoreka
HOK

https://m.edsoo
.ru/ff0d323c

MaccoBas J0JIA XUMHYECKOI'O
JJICMCHTA B COCANHCHHNHN

Bubaunoreka
LHOK

https://m.edsoo
.ru/ffod350c

KonuuectBo BemecTBa. Modb.
MousipHas macca

bubmmoreka
IHOK

https://m.edsoo
.ru/ffod5230

dusznyeckrue U XUMHUYECKUE
sIBIICHUSA. XHUMHA4YECKas peaknuus

bubmmoreka
IHOK

https://m.edsoo
.ru/ff0d37fa

[Tpu3Haku U yCIOBHS IPOTEKAHUS
XUMHUYECKHX PeaKIuii

Bbubmmoreka
IHOK

https://m.edsoo
.ru/ff0d3al16

3akoH COXPAaHCHUS MACChI
BEIIECTB. XUMHUYECKHE YpaBHCHUA

Bbubmmoreka
IIOK

https://m.edsoo
.ru/ff0d3b88

Brrunciaenus KOJIM4YE€CTBA, MaCChl
BCIICCTBA IO YPABHCHUAM
XUMHUYCCKHUX peaxunﬁ

bubmmoreka
IIOK

https://m.edsoo
.ru/ff0d5708
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KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX

Bubaunoreka

. LHOK
peakiuii (CoequHEHNs,

. Smena) https://m.edsoo
pasoXKeHMs, 3aMeleHus, 0OMEeHa u/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN- bubnorexa

LHOK
sHIMKIoneaucT. O0oO0IEeHne U
cUCTEMATH3aIUs 3HAHUN https://m.edsoo
H ru/ff0d40c4
KonTponbaas padora Nel mo Teme BI?EHOTeKa
«BemiectBa 1 xumMuueckue 1
AKLLIDY https://m.edsoo
peartt ru/ff0d4290
bubnuoreka
Bo3ayx — cmech razos. CocraB OK
BO3ayxa. Kucinopon — aneMeHT u 1
DOCTOE B B0, O30H https://m.edsoo
POCTOE BEIIECTRO. 1730 .ru/ff0d448e
dusznueckre U XUMHUUECKIUE Bubmmoreka
CBOICTBa KHCIIOpOaa (peaKIuu [IOK
okucneHus, ropenue). [lonstie 00 https://m.edsoo
OKCHIIax .ru/ff0d4614
Bubnuoreka
CriocoOBbI MOTy9IeHHS KUCIIOPO/Ia B
LHOK

1a00paTOPUN U TPOMBIIIICHHOCTH.

[Ipumenenue kucmopoa

https://m.edsoo
.ru/ff0d497a
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TennoBoii 3¢ ekt XuMuIecKoi

bubnuorexa
peaxiuu, MOHsATUE O
HOK
TEPMOXMMHYECKOM ypaBHEHUH,
https://m.edsoo
9K30- U HJOTEPMHUUECKHIX (u/ff0d4790
peaxusax '
bubnuorexa
TorumBo (He(Th, Yroiib U METaH). 110K
3arpssHeHne BO3ayxa, CIrocoo
p Ayxa, e o https://m.edsoo
€ro MpeAoTBpaIECHUS ru/ffoddcda
[Tpaktuyeckas padora Ne 3 o bubnmnoreka
teme «llonmydenue u cobupanue IHOK
KHCIIOPOJIa, U3YYEHHUE €ro https://m.edsoo
CBOMCTB» .ru/ff0d4ae2
bubnmnoreka
Bonopoa — snemeHT 1 npocroe 10K
BelecTBO. HaxoxaeHue B
t A https://m.edsoo
HpHpoAe ru/ff0d4ddo
bubnmnoreka
dusnuecKkue 1 XUMHUECKHE
cBoiicTBa Bojiopoaa. [Ilpumenenne HOK
’ https://m.edsoo
BoROpoAa ru/ff0d4ddo
bubnuoteka
HOK

[TousaTre 0 KUCIOTaX U COIAX

https://m.edsoo
.ru/ff0d50d2
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Bubaunoreka

CniocoOsI 1oTy4eHust BOAOPO/Ia B HOK
nabopaTopuu https://m.edsoo
.ru/ff0d4ddo
bubnuorexa
[Tpaktrueckas padora Ne 4 mo LIOK
teme «llomydyenue u coOupanue
v P . https://m.edsoo
BOJIOPO/Ia, U3yUYEHHUE €r0 CBOWCTBY (u/ff0d4fa2
bubnmmoreka
MounsipHblii 00bEM ra3oB. 3aKoH IHOK
ABoranpo https://m.edsoo
.ru/ff0d542e
N bubnuoreka
Brruucienus o0b€Ma, KoJIH4YecTBa OK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY 1
N https://m.edsoo
KOJIMYECTBY BEIIECTBA WJIM 00BEMY (u/fF0d5580
Breraucnenns o00EMOB Ta30B 10 bubnmmoreka
YpaBHEHHIO peaKIIMi Ha OCHOBE HOK
3aKOHA O0OBEMHBIX OTHOIICHUH https://m.edsoo
ra3oB .ru/ff0d5708
bubnuoreka
duszndeckre U XUMAYECKIE LHOK
CBOMCTBA BOJbI https://m.edsoo
.ru/ff0d587a
. bubnuoreka
CoctaB ocHoBanuii. [lonsarue 00
HOK

WHJIUKATOpax

https://m.edsoo
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https://m.edsoo.ru/ff0d59e2

Iu/ff0d59e2

Bona xak pacTBopuTeb. bubnuoreka
HacpineHHbIe 1 HEHACBIILIEHHBIE LHOK
pactBopbl. MaccoBas 1014 https://m.edsoo
BEIIIECTBA B paCTBOPE .ru/ff0d5b40
[TpakTtuyeckas padora Ne 5 o bubnmnoreka
teme «lIpuroroBiaeHue pacTBOPOB LIOK
C onpeAeIEHHON MacCOBOM JoJiei https://m.edsoo
PacTBOPEHHOTO BEIIIECTBAY .ru/ff0d5eba
bubmnnoreka
KontponpHas padora Ne2 o teme LIOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo
.ru/ff0d6342
bubnuoreka
OKcuapl: COCTaB, KiIaccudUKaIus, LIOK
HOMEHKJIaTypa https://m.edsoo
ru/ff0d664e
[Tonyyenue n XuMHU4ECKHe bubmorexa
CBOICTBA KUCIIOTHBIX, OCHOBHBIX U HOK
aM(OTEpHBIX OKCHJIOB ity //m.e500
ru/ff0d664e
bubnuoreka
OcHOBaHUS: COCTaB,
HOK

KJIaCCI/I(bHKaI_[I/IH, HOMCHKJIAaTypa

https://m.edsoo
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.ru/ff0d67ca

bubnnoreka
ITony4yenue u xXumMu4eckue IHOK
CBOMCTBA OCHOBaHMUI https://m.edsoo
.ru/ff0d67ca
bubmnnoreka
Kwucmnotsr: cocras, HOK
KJaccu(uKaIus, HOMEHKIIaTypa https://m.edsoo
ru/ffodfee2
bubmnnoreka
ITony4yenue u XumMu4ecKue [HOK
CBOMCTBA KHCIIOT https://m.edsoo
ru/ff0dfee2
bubmunorexa
Conu (cpenHue): HOMEHKIIATYpa, 110K
CIIOCOOBI MOJTYYEHUS, XHMUYECKHE
. i https://m.edsoo
cBouCTBa .ru/00ad9474
[TpakTiueckast paborta Ne 6. bubnuotexa
Pemenne sxcriepruMeHTABHBIX LHOK
3amad no TeMe «OCHOBHBIE KITACCHI https://m.edsoo
HEOPraHUYECKUX COCIUHEHUI .ru/00ad9b7c
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I'eneTnueckas cBA3b MCKOY

Bubaunoreka

HOK
KJIacCaMH HEOPTaHUYECKUX
S — https://m.edsoo
4 ru/00ad9as50
Bubnuoreka
O000111eHrEe U cCUCTEMATU3ALMS LIOK
3HAaHUH https://m.edsoo
.ru/00ad9ch?
KonTponbnas padorta Ne3 mo teme BHO61J<IHOTGKa
"OCHOBHBIE KJIAaCCHI 1
HEOPraHUYECKUX COeIUHEHMI" https://m.edsoo
p A .ru/00ad9ela
Bubmanoreka
[TepBbIe MOMBITKY KIACCH(PUKAITUU OK
XUMHUYECKHX dJIeMeHTOB. IloHsTHE 1
0 TPVIIHAxX CXOMHBIX DJIEMEHTOB https://m.edsoo
pyn s : .ru/00ad9ffa
Ilepnonnueckuii 3aK0H U bubnuotexa
[Tepuoanueckas cucrema IHOK
XUMHYECKUX 3y1ieMeHToB J[. 1. https://m.edsoo
Menneneesa .ru/00ada52c
Bubnuoreka
[Tepuompl, TPYIIIIBI, MOATPYIIIBI HOK
’ ’ https://m.edsoo
.ru/00ada52c
Bubnuoreka
Ctpoenne atomoB. CocTaB
HOK

aTOMHBIX siaep. M3oTomnbl

https://m.edsoo



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
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

.ru/00ada342

CtpoeHue 3IIeKTPOHHBIX 000I0YeK

aTOMOB 3JICMEHTOB

[Tepuoanueckoit cucremsi /. U.

MenneneeBa

Bubaunoreka
LHOK

https://m.edsoo
.ru/00ada6bc

XapakTeprucTHKa XUMUYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
ITepuoanueckoii cucreme /1. U.
MenneneeBa

Bubianoreka
IHOK

https://m.edsoo
.ru/00ada824

3unauenue [lepuonuyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. JI. 1. Menzaenees —
Y4EHBIHN, EAAror U rpaXJaHuH

Bubianoreka
IHOK

https://m.edsoo
.ru/00ada96e

DNEeKTPOOTPULIATEILHOCTh AaTOMOB

XUMHUYCCKUX 3JICMCHTOB

Bubmnoreka
HOK

https://m.edsoo
.ru/00adaab8

HMonHas xuMuueckas CBSI3b

Bubmanoreka
LHOK

https://m.edsoo
.ru/00adac34
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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

KoBanenTHas IMOoJIApHAasa
XUMHNYCCKasa CBA3b

Bubaunoreka
HOK

https://m.edsoo
.ru/00adaab8

KoBanenTHas HCIIOJISIpHAaA
XUMHNYCCKasA CBA3b

Bubaunoreka
LHOK

https://m.edsoo
.ru/00adaab9

CrenieHb OKHCIICHUS

bubmmoreka
IHOK

https://m.edsoo
.ru/00adae28

OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

bubmmoreka
IHOK

https://m.edsoo
.ru/00adb076

OKHCIUTEIN U BOCCTAHOBUTEIIN

Bbubmmoreka
IHOK

https://m.edsoo
.ru/00adb076

Konrponsnas padora Ne4 o teme
«Ctpoenue aroma. XuMHUYeCKas
CBS3b»

Bbubmmoreka
IIOK

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

PesepBHriit ypok. O6001ICHHE U
cUCTEeMaTH3aIlMs 3HAHUH

bubmmoreka
IIOK

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

PesepBHbIil ypok. O0001ICHHE 1 1 IHOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo
.ru/00ad9ch2
Bubnuoreka
PesepBHbIil ypok. O0001ICHHE 1 1 IHOK
cHUCTeEMaTH3alusl 3HaHUH https://m.edsoo
.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 68
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9 KVIACC

N KoanuyecTBO 4acos
DJIeKTPOHHbIE
T Tema ypoKa Bee Kontpous | IlpakTnuec fl[:;'—?EH uugposkie
/ HbIE KHe oOpa3oBareJib
I ro padoThbI padoTbI o HbIe pecypchl
[lepuoauueckuii 3aK0OH. bubanoreka
[lepuoauueckas cucrema 1 LIOK
XUMHUYECKHUX 3JIEMEeHTOB JI. https://m.edsoo.r
H. Menneneesa u/00adb59e
3aKOHOMEPHOCTH B bubnuorexa
W3MEHEHUU CBOMCTB 1 HOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.r
MEPBBIX TPEX MEPUOOB u/00adb6b6
Knaccudukanms u Bubmmorexa
HOMEHKJIaTypa 1 HOK
HEOPTaHWYECKUX BEIICCTB https://m.edsoo.r
u/00adb7e2
Bugsl xumu4deckoi CBSI3U U bubmorexa
THUTBI KPUCTATIMYECKUX 1 HOK

pEETOK

https://m.edsoo.r
u/00adbac6
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Konrponsnas padora Nel mo
teMe «lloBTOpeHue u
yriiyOjeHue 3HaHui
OCHOBHBIX pa3ZeiloB Kypca 8
KJ1accay

Bubmnoreka
Knaccudukamms OK
XUMHYECKHUX PEAKLIUU 110 1

a3 sHaKa https://m.edsoo.r
JINYHBIM IIPU3HAKaAM

P p u/00adbch0
[TonsiTHE O CKOpOCTH Bubnuoreka
XUMHUYECKON PEaKLMH. IHOK
IToHsiTHE O TOMOTE€HHBIX U https://m.edsoo.r
TeTEPOreHHBIX PEAKIIMIX u/00adbe9a
IToHsgTHE 0 XUMHUUECKOM
paBHOBecuH. DaKTOPHI, bubnmnoreka
BIIMSIIOIIME HA CKOPOCTH HOK
XUMUYECKON PEAKLINU U https://m.edsoo.r
IMOJIOKEHNE XUMUYECKOTO u/00adc28c
paBHOBECHUS

bubnunoreka
OKHUCIUTENLHO-

IIOK
BOCCTAaHOBUTEJIbHEIE

https://m.edsoo.r
peakimu

u/00adcade
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Teopus 3AEKTPOIUTUYECKOMN

Bbubanoreka

LHOK
muccormamu. CUIIbHEBIE U
R — https://m.edsoo.r
. JIeKTpol u/00adcd68
Bubmanoreka
" LHOK
Honnble ypaBHEHHsI peakuii
https://m.edsoo.r
u/00add448
XUMHYECKHE CBOUCTBA
o Bubmanoreka
KHCJIOT 1 OCHOBAHHUHU B CBCTC
MIPEJICTaBICHHUIA 00 HOK
N ——— https://m.edsoo.r
JIeKTpol u/00add5ds8
IUCCOLIMAIUN
XUMHYECKHE CBOWCTBA
o Bubmanoreka
coJieil B cBeTe
o HOK
IpeJICTaBIeHUH 00
EKTDONHTHICCKO https://m.edsoo.r
HICKTPO oo u/00add8b2
IUCCOLIMAIAN
bubmmoreka
N LHOK
[TonsTHE O TUIpONH3E CONEn
https://m.edsoo0.r
u/00add9d4
bubmmoreka
O600menue u LIOK

cUCTeMaTHU3alus 3HaHUHU

https://m.edsoo0.r
u/00addd12
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ITpakTrueckas padota Ne 1.

Bubanoreka

OK
«Pemreriite ]tﬂ[tps://m.edsoo.r
AKCIEPUMEHTAIbHBIX 3a/1a4» u/00addbfa
Konrponsnas padora Ne2 o bubnmnoreka
TeMe «DIEKTPOINTHYECKAs IHOK
JUCCOLMAMI. XUMHUYECKUE https://m.edsoo.r
PEaKIMU B PacTBOPAX» u/00addec0
bubnmnoreka
OO61as xapakTepucTUKa
rajjoreHoB. XUMU4eCKHe HOK
. https://m.edsoo.r
CBOMCTBA Ha IpUMeEpe XJIopa u/00addfe2
Xnoposogopoxa. CosnsiHast bubnmnoreka
KHUCIIOTa, XUMUYECKHUE HOK
CBOWCTBA, MTOJIYyYEHHUE, https://m.edsoo.r
IPUMEHEHHE u/00ade104
[TpakTnyeckas padora Ne 2 bubnuoreka
o reme «llonyyenue IIOK
COJIAHOU KHUCJIOTBI, U3y4EHUE https://m.edsoo.r
€& CBOMCTBY u/00ade348
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Brruncaenus mo bubnuoreka
YPaBHCHUAM XUMHYCCKUX HOK
peaKuid, €CJI OJIMH U3 https://m.edsoo.r
pEareHToB JIaH B U30bITKE u/00ade488

Bubmnoreka
OO0m1as XxapakTepuCcTUKa LIOK
aneMeHToB VIA-Tpyribl https://m.edsoo.r

u/0OOade64a
AmoTponHbie

bubnuoreka
MO (PUKAIIY CEPBI. OK
Haxoxnaenue cepol u e€ 1
S https://m.edsoo.r

A pv poae. u/00ade64a

XHUMHUYECKUE CBOICTBA CEPBI

bubnuoreka
CepoBoaopoj1, CTpOEHHUE, OK
bu3HYecKue U XUMHYECKIE 1
cBolicTEA https://m.edsoo.r

u/00ade802
Oxkcupl cepol. CepHas bubnuoreka
KHUCJIOTa, PU3HYECKUE 1 ITOK
XMMHYECKHUE CBOMCTBA, https://m.edsoo.r
MIPUMEHEHNE u/00adea?28
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Xumudaeckue pCaKiuu,
JIC)Kalue B OCHOBE

bubnmoreka
MPOMBIIIIEHHOTO CI0c00a OK
MOJIYYEHUS CEPHOI KUCIIOTHI. 1
XUMHYECKOE 3arps3HEHNE ttps.//m.edis00.t
. p u/00adec8a
OKPY>KaIOIIeH Cpebl
COCTMHEHUSIMU CEPBI
bubnuorexa
Brruncnenue maccoBoit jonu LIOK
BBIX0/1a IPOJIYKTA PEaKLUU https://m.edsoo.r
u/00adec8a
OO61as xapakTepucTUKa
bubnmnoreka
3JIeMEHTOB V A-TpyHibl. OK
A30T, pacnpocTpaHEHUE B 1
HpUpOIe, (UBHICCKHE I https://m.edsoo.r
PHpOE, . u/O0adeeab
XUMHUYECKHE CBONCTBA
bubnuorexa
AMMHuak, ero ¢pusnueckKue u OK
XUMHUYECKHE CBOICTBA, 1
MOJIyYCHUE W TPUMEHEHHE fttps. fm.eds00.1
yi P u/00adf004
[TpakTtuyeckas padora Ne 3 bubnuoreka
o teMe «llonyuenue HOK
aMMHaKa, U3y4eHHE €ro https://m.edsoo.r
CBOWCTB» u/00adf180
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A3oTHas KHcoTa, eé
bu3HYecKre U XUMHUIECCKHE
CBOMCTBA

Bubmnoreka
HOK
https://m.edsoo.r
u/00adf306

Hcnonp30BaHre HUTPATOB U
coJieli aMMOHUS B KaUECTBE
MUHEPATBHBIX YIOOPEHHIA.
XUMHYECKOE 3arpsi3HeHUE
OKPYKAarOILE Cpebl
COEIMHEHUSIMU a30Ta

bubnuoreka
IHOK
https://m.edsoo.r
u/00adf518

®dochop. Okcun dhocdopa
(V) u pochopnas kucnora,
(1)I/I3I/I‘~I€CKI/I€ U XUMHWYCCKUEC
CBOWCTBA, MOJTyYCHHE

bubnuoreka
HOK
https://m.edsoo.r
u/00adf68a

Hcnonb3oBanue GocdaTos B
Ka4eCcTBE MUHEPAIbHBIX
ynoOpeHuii. 3arpsi3HeHNe
MPUPOJAHON CpeIbl
dbocdaramu

bubnuoreka
HOK
https://m.edsoo.r
u/00adfc20
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Yraepona, pacpocTpaHeHUE

Bbubanoreka

B IIpupoe, GU3nIecKue u HOK
XI/IMI/I‘ICCKI:IG CBOICTBa https://m.edsoo.r
u/00adfd9c
Okcuapl yraepojaa, ux
Bubmanoreka
bu3HYecKrue U XUMHUIECCKHE OK
CBOMCTBA. DKOJIOTHUYECKHE 1
MpoOJIEMbI, CBA3aHHBIE C https://m.edsoo.r
p ’ u/00adfebe
okcuoM yriuepona (IV)
Bubmanoreka
. LHOK
VYronbHasg KUCJIOTa U €€ COJIN
https://m.edsoo.r
u/00ae006¢c
[Tpaktuyeckas padora Ne 4
" bubmanoreka
no teme "[lonyuenue OK
YTIICKUCIIOTO Ta3a. 1
KauecTBenHnas peakius Ha https://m.edsoo.r
peartt u/00ae027e
KapOoHaT-1oH"
IlepBoHavyaIbHBIEC TOHATHUSA bubnuoteka
00 OpraHMYeCKHX BEIIEeCTBAX LIOK

KaK O COeJMHEHHSIX
yriepoaa

https://m.edsoo0.r

u/00ae054e
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Bubanoreka

o HOK
Kpemuuii u ero coeiuHeHust
https://m.edsoo.r
u/00ae080a
[TpakTuyeckas padora Ne 5.
Pemenune Bbubmanoreka
JKCIIEpUMEHTAJIBHBIX 3a]1a4 HOK
o teme «Baxueiimue https://m.edsoo.r
HEMETaJTbl U X u/00ae0bf2
COEIUHEHU S
KonTponbnas pabota Ne3 no bubnuorexa
TeMe «Baknenmue HOK
HEMETAIBI ¥ UX https://m.edsoo.r
COCJIMHEHMUSI u/00ae0el8
OO01mas xapakTepucTHKa
XUMHUYECKHUX DIIEMEHTOB —
bubmanoreka
MeTaJuI0B. MeTayumnmueckast
HOK
CBSI3b U METaInYecKas
. https://m.edsoo.r
KpUCTaINYeCcKas PEIIETKaA.
P p u/00ael103e

duznueckue cBoiicTsa
METAJLIOB



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XMUMHYECKHE CBOUCTBA Bbubanoreka
METaJIJIOB. HOK
DIEKTPOXUMUYECKUN P https://m.edso00.r
HaNpsHKEHUH METAIIIOB u/00ael156
OO611me crnocoObl MoTy4eHHs
MeTtaioB. CIiaBbl.
Bubmanoreka
Brruucnenus no
LHOK
YPaBHCHUSM XUMHYECKHUX
KL CCITH O 13 https://m.edsoo.r
PEAKIIHH, A u/00ae1156
PEareHTOB COJCPIKUT
pUMecH
bubanoreka
[TousTHE O KOPPO3UU IHOK
METAJIOB https://m.edsoo.r
u/00ae1278
bubmanoreka
HOK
€JIOYHBIE METAJLIIbI
1 https://m.edsoo.r
u/00ae14b2
bubmanoreka
OKcuabl U TUAPOKCHUTBI HOK
HaTpUs U Kajaus https://m.edsoo.r
u/00ae14b2
bubnnoreka
[Ienoyno3eMeIbHBIE
HOK

METaJUIbI — Kb 1
Mar"aum

https://m.edsoo0.r
u/00ael5e8



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

Bubanoreka

Baxxueiiniue coetnuHeHN IHOK
KaIbIIUs https://m.edsoo.r
u/00ael15e8
O060061IeHNE U
cucTeMaTu3alus 3HaHui
Bubmanoreka
JKécTrkocTh BOABI 1 CLIOCOOBI LIOK
€€ yCTpaHEeHHUs https://m.edsoo.r
u/00ae1886
[TpakTrueckas pabota Ne 6 bubmorexa
n g HOK
o teme "JKECTKOCTh BOIBI U
. " https://m.edsoo.r
METO/Ibl €€ yCTpaHEHUS 1/00ae 1368
bubmanoreka
ATToMAHUT HOK
https://m.edsoo.r
u/00aelc64
bubmanoreka
AmdorepHble cBOIcTBa IIOK
OKCHJIa ¥ THAPOKCHIA https://m.edsoo0.r
u/00aelc64
bubnnoreka
IIOK

Kemneso

https://m.edsoo0.r
u/00ael1d86



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

OKCcuIbl, THAPOKCUIBI U

Bubanoreka

OK
cosmm xkenesa (II) u xenesa 1
(1) https://m.edsoo.r
u/00ae35e6
O060061IeHNE U
cucTeMaTu3alus 3HaHui
[TpakTuueckas pabora No 7.
bubanoreka
Pemenne
IHOK
SKCIEPUMEHTAIbHBIX 3a]1a4
o teme «BaxHeiue https://m.edsoo.r
u/00ae3de8
METAJIBI U UX COEANHEHUS
Brruncienus mo
YpaBHEHUSAM XUMHUUYECKHUX
. bubnmmoreka
peaxiuii, ecu OJIUH U3
peareHTOB J1aH B U30BITKE HOK
core cc https://m.edsoo.r
AN JKAT TIPUMECH.
Aep p u/00ael750

Brruucienus MaccoBOr 10U
BBIXOJ1a IIPOAYKTA peakIun

O060061EeHNE U
CUCTEMATHU3ALMS 3HAHUN

KonTponbnas padorta Ne4 no
TeMe «BaxHennme MeTanibl
1A UX COEIUHEHUS



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BCH_IGCTBa H MaTC€purajbl B

Bubanoreka

6 y LIOK
MTOBCEHEBHOM KU3HU 1
3 https://m.edsoo.r
Heropeka u/00ae350
bubnmoreka
6 | Xumuueckoe 3arpsi3HEHHUE 1 LHOK
4 | okpyKarouei cpeabl https://m.edsoo.r
u/00ae4270
bubnuorexa
6 | Poab xumuu B perieHun 1 IHOK
5 | 2KOJIOTHYECKUX MpoOIIeM https://m.edsoo.r
u/00ae4270
. bubmnoreka
Pe3epBHbIii ypOK.
0 O06o0menue u 1 HOK
6 . https://m.edsoo.r
cucTeMaTtu3anus 3HaHU 1/00ae0d0a
. bubnmmoreka
Pe3epBHBIN ypOK.
0 Ob6o61eHne u 1 TOK
7 . https://m.edsoo.r
cucTeMaTtu3anus 3HaHU 1/00adb33c
. bubmmoreka
PesepBHBIi ypOK.
0 O6o0061eHne u 1 HOK
8 y https://m.edsoo.r
cHUCTeMaTH3aIus 3HAaHUI 1/00ad9ch?
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi, 8 kiace/ I'abpuensu O.C., Octpoymos N.I'., Cnagkos C.A.,
AxunoHnepHoe obmectBo «M3narensctBo «lIpocsemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuectBo «M3aarenbetBo «lIpocBemienne»

tabnuupl: [lepuonnueckas cucrtema XumMuueckux 3nemeHnTos /1. U.

MGHIIGJIGGBa, Ta6J'II/II_[a pPaCcTBOPUMOCTH, BJIGKTpOXI/IMI/ILIGCKI/Iﬁ paxa
HAIIPSKCHUA

MCTaJIJIOB

METOANYECKHUE MATEPHAJIbBI VIS YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -

Peanuzanus-tpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoauueckoe-nocooue-aist-yunrens.pdf

MU P®POBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/



https://uchi.ru/

https://www.yaklass.ru/






