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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBE (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHUEMIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNIbHOE  TMPEAMETHOE coziepKaHue,
npelycMaTpUBaeT paclpe/ielieHue ero o KiaccaM W CTPYKTYpPUPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHH € Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUMXCs, ONpeAesiieT BO3MOXKHOCTH MpeaMera Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>XKUT OCHOBOM uisi (OPMUPOBAHMUSI MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeAcTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3aluMyd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4aromuxcsi, HABBIKOB HMX CaMOCTOSTENIbHOW  y4yeOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYIHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJISETCS] OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAy4HBIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKM XMMHUH Ha OMpeneEHHOM dTane eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYalOUIUMHCSI CUCTEMBI IEPBOHAYAIBHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX MOHITUH
OpPraHUYECKON XMMUHU.

CrpykTypa cofepkaHusi MpOrpaMMbl 10 XUMUU CPOpMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHYECKOH CBSI3H;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JIpyromy, BBINOJHAS (QYHKIUU OOBSICHEHUS W MPOTHO3HPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOJbI, IEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buonorus. 5-7 knacce» u «®@u3nka. 7 Kiacey.

[Ipy w3ydyeHHH XUMHUHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHUKA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTo mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIIHUX (aKTOB, MMOHATHHA, 3aKOHOB M TEOPETUUSCKHUX ITOJIOKCHHM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA T[IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENIbHOW M y4eOHO-HCCIIEI0BATEIhCKON
NEeATENbHOCTU, OCBOCHUU TIpaBUJl O€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
0o0y4Jarommxcsi K CaMOCTOSATENbHOW TO3HABAaTEIbHON JIESITEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— QopmupoBaHue o0mIeH (QYHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOMU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKPYXKAIOIIET0 MHpA, UCIOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHBbIE NMPU H3YYECHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JNEATEIbHOCTH;

— (opMupoBanre y OOydYarOIUXCAd TYMAHUCTHUYECKUX  OTHOIICHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHWYECKUX 3HAaHUW 7 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYJAOBOM JEATEIHHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHUE MOTHMBALIUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJI M
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOduis ¥ HAMPaBIEHHOCTH JaJbHEUIIEro
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipenmer xumuun. Posb XMMUM B )KU3HU 4ENOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3MUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUS B XMUMHUHU. UHUCTHIE BEIIECTBA U CMECH.
CniocoObI pa3ziesieHust CMECeil.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE HJIeMEHTbl. CHMBOJIBI XHUMUYECKHUX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHECHUM.

KonunuectBo BemecTBa. Moinb. MonsipHas macca. B3anmocBs3p KoJIn4uecTBa,
Macchl U 4HCIAa CTPYKTYPHBIX €IMHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTMHEHUH.

du3NUecKue U XUMHUUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUil (COeIMHEHUS, PA3I0KEHNs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBuiaMu paboOThl B J1abopaTopuu U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJBI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIHWBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pasinoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Kene3a ¢ pacTBopoM coiu meau (I1),
U3Yy4YEeHHE CTIOCOOOB pa3/iefieHHss CMECeil: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, TUCTWUIAIMS, XpoMaTorpadusi, MPOBEICHHE OYUCTKU MMOBAPEHHOM
colid, HAONIOJIGHHWE W  ONKHCAaHUE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3imeMEHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYEHHUSI KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucinopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIa.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOr'O CJIOA.

Bomopon — »snemeHT u mpoctoe BeniecTBo. HaxoxkneHue Bopopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpEI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOpPE. XUMUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxamnus kucnor. Homenknatypa kucinor. dOusndeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psn aktuBHoctm meramoB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa coseil. @u3ndeckue u XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OINpPENIENICHUE COAEpKaHUs KUCI0pOAa B BO3JyX€E, MOITYyUYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHHE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOMCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHME U H3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMojaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPaCKU MHIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluy, IOJYYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JIPYTMM U3 PacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJIbHBIX 33/ad MO TeMme «BakHeilne Kiacchl HEOPraHMYECKHX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
aemenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBf3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IIEOYHbIE U IIEJIOYHO3EMEIbHBIE METaIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cuctemMa XMMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonbl. DnexkTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETATMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€HbIA U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIEKTPOOTPULATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLIUN
(ropeHue, peakny pa3ioKeHHs], COCTUHEHUS ).

Mescnpeomemmnule ceasu



Peanu3annsa MeXnpeIMETHBIX CBSI3€d INPU U3YYEHHM XUMHHM B 8 KJlacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAayUHBIX
IIOHATUN, TaK U IOHATUMU, SBJIAIOIIMXCS CUCTEMHBIMU Il OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mre ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, aHalu3, CHUHTE3, KilacCUPUKalMs, TEePUOJUYHOCTh, HAOIIOACHUE,
JKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (pU3NuecKue BEIUYUHBI, €IUHULIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

I'eorpagus: arMmocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE IOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BewecTtBo M XUMHYeCKas peakuus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, KalblUi MU HX
COCUHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJieMeHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakluid Mo pa3auyHbIM NpHU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TEIUIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U 3HIOTEPMHUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHS.

[Tonstue o ckopoctu xumuuecko peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHATHE O TOMOT€HHBIX M T'€TePOreHHBIX
peakiusax. [lonstue o xkaranuse. [lonsTue 0o xumMuueckoM paBHOBeCUH. DaKTOPBHI,
BIUAIOIIME HA CKOPOCTh XHMMHYECKOHW pPEaKIUU U II0J0KECHUE XUMUYECKOrO
PaBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  pPEaKLUH. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHbIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconanuu. KauecTBeHHbIE peakid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AUCCOLMALMU KHUCIOT, IIENOYEed U COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BbIIEJICHUE Ta3a, oOOpa3oBaHWE BOJAbBI), OIBITOB,
WUIFOCTPUPYIOIIUX  NPUMEPBl  OKHCIWTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUs), pacllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOIIBKD KAayeCTBEHHbIX pPEAKIUid HAa HWOHBI, pEIICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IIPUMEPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HAa OpPraHu3M 4YejoBeKa. BakHellme XJIopuabl U HX
HaXO0KJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpoeHue, (puznyueckue u
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuciota, (Qu3Myeckue U XUMHUYECKHME CBOMCTBa (oOmue Kak
OpeaCcTaBUTeNsl Kjlacca KHCIOT M crneuuduueckue). XUMHUUECKHE pEakllvu,
JeXallie B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJNy4YEHHS] CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs pEaKLns Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeibl COCNMHEHUSIMU Cepbl (KUCIOTHBIE JTOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIIEHHs. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
dbusznueckne U XuMu4ueckue cBoiictBa. KpyroBopot azora B nmpupoze. AMMHUak, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X pU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
HMOHBl AMMOHMS. A30THas KHCIIOTa, €€ MojydyeHue, GU3MUYeCKue U XUMHUYECKHe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMU4ecKoe 3arpsi3HEHUE OKPYKaIOIIEeH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl W BoAoEéMOB). dDocdop,
ajoTponHeie Moaudukanuu Gocdopa, duzMUecKkue M XUMUYECKHE CBOKCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 31neMeHToB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a riao0anbHOrO NOTEIUIEHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTra U €€ colid, uX (Pu3nueckue U XMMHUUECKHUEe CBOMCTBA,
nojyueHrue U mnpuMeHeHue. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TaHOJI, TJIMLIEPUH, YKCYCHAsl KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX POJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B KM3HM UeJoBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IOJIy4YeHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoi kucinore. CHIMKATBl, X WCIIOJIB30BAaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [Ipobiembl 0€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3loB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKaOIUE (QUINYECKHUE U XHMMHUYECKHE CBOMCTBa
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIlecca OOYTrIIMBaHUsS caxapa ToJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEPHOW KUCIIOThI, MPOBEAEHNE KAaUeCTBEHHOW peaKIMK Ha cyiabdar-
UOH U HaONIofieHue mnpu3Haka e€ MpOoTEeKaHWs, O3HAKOMJIEHUE C (PU3UYECKUMHU
cBoiicTBaMu azora, (Gochopa MU HUX COCNUHEHUM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pasmamMu a30THBIX U (HOCHOPHBIX YAOOPEHHH, MOIyYeHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), M3y4ECHUE MoZeen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOras3a, Mojdy4yeHue, COOMpaHue, pacrio3HaBaHUE U U3YUCHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAUECTBEHHBIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIIMEN CHJIMKATHOW MPOMBINUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
uxX mnonoxeHus B llepuomnueckor cucreme Xumuyeckux osiemeHtoB [l U.
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaiuioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAas  PEIIETKa.  ONEKTPOXMMHUYECKUM Pl
HanpspKeHu metaiioB. dusnyeckue U XMMUYECKUE CBOMCTBAa MeTaioB. OOmue
CIOCOOBI TMONIydeHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl UX OT Kopposwu. CrutaBel (CTalb, YYryH, MIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTAJUIBL: MOJIOKEHHE B [leproanueckoil cucTeMe XUMUYECKUX
sanemeHntoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kanplus. Baxkuelmue coenuHeHHs KanbIUs (OKCHA, THUAPOKCHJ, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTroma, HaxOXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HaXOXIAeHUWE B mnpupoae. Duznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KIS M HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HKCIIOJIB30BAaHUWE  BHUJEOMATEpPUAJTIOB), [MPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesa (1), mequ (1), HaOIIOACHUE U ONMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiblusg (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momolns mnpu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarmiel cpenbl (MpeaenbHas TOMyCTUMAs
KOHIIeHTpalus BeuecTs, nainee — [1/IK). Ponp xumuu B pelieHnn 3K0JI0rM4ecKuX
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3yd4eHHe o0pa3lloB MaTepUaloB (CTEKJIO, CIUIABHI METAIJIOB, MOJUMEPHBIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBsI3€M MpU WM3YyUYCHHMHM XUMHU B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHSATUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4YHBIM (pakT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccuukanus, MEepUOIUYHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPEHUE, MOJElb, SBJICHUE, MMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, S3JIEKTPUYECKUW 3apsll, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
NOJIE3HBIEC UCKOIAeMbIE, TOILJTUBO, BOJITHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS IPOrPaMMbl OCHOBHOI'O OOIIEro
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYEeHHS XMMHUU B CIUHCTBE Y4EOHOU W
BOCIIUTATEIIbHOM JE€ATETHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSATHIMU B
o0IIecTBe MpaBWIaMH M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIporeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YyUYarOIIUXCSl.

JIudHOCTHBIE  pE3yNbTaThl  OTpPakalOT  TOTOBHOCTH  OOYyYaromIMXcs
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAllUM U
paciIMpeHue OIbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIIECHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY
U HAy4YHOMY HACJICAWI0, TTOHUMAaHWA 3HA4YEHUS XUMHYECKOM HayKd B >KU3HU
COBPEMEHHOI'0 O0IIeCTBA, CIIOCOOHOCTH BJIAJIETh JIOCTOBEpPHON HH(OpMalyeit o
NEpPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa U OOIIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M TMpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTUBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JEATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOM AEATEIBLHOCTH IPHU
BBITIOJIHEHUM Y4YEOHBIX, IO3HABATENbHBIX 3aJ]]a4, BBIIOJIHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TIpoliecce HITOW Y4eOHOM JeATebHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEACHWE W TIOCTYNIKM CBOUX TOBApHUILEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUSI .

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTaBIISAIONINE
OCHOBY I TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NpeAcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SX YEIOBEKA C
MPUPOAHOM CPeoH, O pOJIM XMMHUHU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHBIC MOTHBBI, HaMPaBJICHHBIC HA MOJYYEHHE HOBBIX 3HAHMUM MO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
MO3HaBaTEIbHON, MH(POPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH paboOThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOMU



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O W TIO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEI0BATEIHCKOM
JEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHUE TOCICACTBUN U
HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

HMHTEpeC K MPaKTUICCKOMY M3YUYCHHUIO TTPodeccrii U Tpy/ia pa3IudHOro poja,
yBOXEHUE K TPYAYy U PE3yJbTaTaM TPYAOBOW MEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUIYAJbHOU TPACKTOPUHU MPOJOJDKEHUST 00pa30BaHUs C yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTENHON MPpodeCCHOHATBHON NESITEIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBAHMS, TOHWUMAHHUE IIEHHOCTH 3JJ0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3UYECKOMY M TICHUXUUYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIOJCHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJydaeMble MPU M3YYCHHH XUMUH, IS
pelieHus 3a/1a4, CBA3aHHBIX C OKpY>Karolleld IPUPOTHON CPEIoH, JIs TOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA MM B ITO3HABATEILHOM,
KOMMYHHKAaTUBHOM U COITMATILHOMN ITPaKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMupOBaHUs MHUPOBO33PEHHUSI OOIEHAy4YHbIE TOHATHUA (3aKOH, Teopus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAYYHOM KapTHUHE MUpPa, U YHUBEPCAIbHbIC YdeOHbIE ACUCTBUS (IT03HABATEIbHBIC,
KOMMYHUKAaTUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYnuBalOT (QopMUpoBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble jjornueckue aeiicTBus:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHHUH
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHITUN (BBIICTSATH UX XapaKTEpHbIC
NPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C JIPYTMMU TMOHITHUSMH), UCIIOIH30BATh
MOHSITHS JIJIs1 OOBSICHEHUS! OTJENIbHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHMS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHUE TMPUMEHITh B TPOILECCE TO3HAHMSI TOHITUS (MPEIMETHBIE H
METanpeMETHbIE), CHUMBOINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHbIC TIPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JEMEHTa), XWMHUYeckas QopMyla U ypaBHEHUE
XUMUYECKON peakluu — MPU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 33J1a4, C y4ETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATh M XapaKTePU30BaTh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IIPOBEPKE MPABWIHBHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

npuoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUYEHUYECKHX DKCIIEPUMEHTOB, yMEHuEe HaOJIogaTh 3a XOJAOM Ipolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (GOPpMYIUPOBATH 0000IIEHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMBITAa, UCCIIECOBAHUS, COCTABIISITE OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4qHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOIO COJIepXaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3JIMYHbIC METOJBI M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIIA, MPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMATIBHYIO OpPMY MpEACTaBICHUS UHPOPMAIIIU U
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAOUIEH MNPUPOIHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIbHO BBITIOJIHEHUS TTPEAJIOKEHHOU 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATETbHOCTU B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
1a60paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOCKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIBHOCTH  NPU  PEHICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OIpEAEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNHHOCTh, BHIOUPATh HarbOonee d3(PPEeKTUBHBIC CITOCOOBI pEIIeHUsT YUeOHBIX U
MMO3HABATENBHBIX 337]a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBATh
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPeE3yNbTATOB IO OCBOEHUIO 005S3aTENBbHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NESITEIbHOCTH  II0  TOJYYEHHI0O HOBOTO  3HAaHWSA, €ro HMHTEpPIpETAlHH,
peoOpa3oBaHUIO M IPUMEHSHUIO B PA3JIMUHBIX YUCOHBIX M HOBBIX CUTYaIIUSX.

K koHiy oOyuenusi B 8 kiacce npeMeTHble pe3ysibTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PAaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHATHI: aTOM, MOJEKYJIa,
XUMUYECKHM 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIECTBA, MOJb, MOJApHAas Macca,
MaccoBas JOJIsI XUMUYECKOTO JIeMEHTa B COSTMHEHNH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, JIJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIMHEHMS, pEaKUUHU PA3I0KEHUSA, pPEAKUUM 3aMEIICHHS, pPEaKUUu
oOMEHa, 2K30- ¥ DHJIOTEPMUUECKHE PEaKIINH, TeIIOBOU d(PeKT peakiuu,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
VOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOP, MaccoBas JOJIS BEIIECTBA
(TpolleHTHAs KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TNOHATHH U
MIPUMEHSATH 3TU MOHATHS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBjieHUs (opMyn
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX,
CTENEHb  OKUCIICHMS]  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIUHEHUU IO
dbopmynamM, BHA XHUMHYECKOHM CBS3M (KOBaJCHTHAas W HWOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona J[I. M. Mengeneesa:
JNIEMOHCTPUPOBATh IIOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHX 3JIEMEHTOB OT WX MOJOXKEHHUs B llepumommueckoil cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTapo;

e OIMCHIBAaTh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBl XHWMHYECKHX JJEMEHTOB: pPa3juyarh MOHATUA «TJIaBHas
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OOJBIIIE TEPHUOJbI, COOTHOCUTh OOO3HAYCHUs, KOTOPbIE HMEIOTCA B
tabnuie «llepuoguyeckas cucreMa XUMHYECKUX djemeHToB J[. .
MenpgeneeBa» C YHUCIOBBIMHA XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pacrpeieNieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy M COCTaBY YYacTBYIOLIMX B pEaKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUMCIIATH OTHOCHUTENbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSI3€Hd — JJII M3YyYEHUS CBOMCTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM U
7abopaTOpHBIM  O0OpPYJOBAaHMEM, a TaKXKe IpaBUjiaM OOpallleHUsl C
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHME  OKCIEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUM:

pacKpbiBaTh CMBICI OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XHUMHYECKHUM
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilus, XUMUYECKasi CBs3b, TEINIOBOM 3(PdeKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XUMHUYECKOE paBHOBECHE, OOpaThuMble U



HEOOpaTUMBbIE pEeaKIuU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKHCIINUTENIb, BOCCTAaHOBHUTEIb, OKHCICHHE H  BOCCTAHOBJICHHE,
ajutorponusi, aMm(GpOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHneHnTpanus [TJIK Bemiectna;

WTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IIOHSITHM U
MIPUMEHSATH TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

ONPENEIISITh BAJIECHTHOCTh U CTEIICHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3W (KOBWJICHTHAs, WOHHAs, METANIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (opmyre, XapakTep Cpeabl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3Iuyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «1moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAMYECKONM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, oOIee YHUCIO DJJIEKTPOHOB U
pacrpeieicHie HX 10 D3JICKTPOHHBIM CJIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE SJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIINA HOHHOT O



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIISCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXKHOCTH TIPOTEKAHUS XHUMHYECKUX TPEBpaIlleHud B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IMMPOBOAUTH PAcUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOTYYCHUIO H COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkKar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIT WM3Y4YEHUS CBOWCTB BEIIECTB M
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonunuecTBo yacoB
Ne HanmeHoBanue pa3ienoB u DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHbie IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00JacThb
1.1 eCTeCTBOBHaHUH o 5 2 https://m.edsoo.ru/YNVJIX660G
IIPAKTUYECKOH J1€ATEIbHOCTH
YesioBeKa
B
1.2 CHICCTEA 1 XHMyHCCHe 15 1 https://m.edso0.ru/ONNXR1VFQ
peakuun
Hroro no pazueny 20
Pasnea 2. Baxkneiilmme npeAcTaBuTe I HEOPraHUYECKHUX BellleCTB
B .K L
2.1 OSAYX. RHCIOPOA. LIOWATHE 6 https://m.eds00.ru/DSBORTY30
00 okcumax
Bonopoxa. Tlo €o
2.2 AOPOXL. ~JonATH 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTax U COJIAX
Bopa. P ! 0
2.3 o, TacTBOpBL. HOMATHE © 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBAHHUAX
O
2.4 CHOBHBIC KTACCH! . 11 1 1 https://m.eds00.ru/0TSASMOWT
HCOPTaHNUYCCKHUX COCANHCHUU
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE pPe€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHu4eckux anemeHTon [l. 1. 7 https://m.edsoo.ru/TCBIJBVWFZ
MenpneneeBa. Ctpoenue
aToMa
XvMHUECKas CBA3b.
3.2 OKucIuTENnHHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAaHOBUTEIIHHBIE PEaAKIINH
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBo 4acos

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne /ot Konrpoububie | IIpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[ToBTOpenue OJneHne 3HaHUI]
1.1 PTOPEHHE 1 YILYDIICHIE SHAMHH 5 1 https://m edso0.r/EQETUT35Z
OCHOBHBIX Pa3JieoB Kypca 8§ kiacca
0)
12 CHOBHvLIe 3aKOHOMEPHOCTH XUMHUYECKHX 4 httos://m.edsoo.rWAENALWGTU
peakuuit
DnexTpo .
1.3 ICKTPOTIHTHHCCIA AMCCOMHIATIA 8 1 1 https://m.eds00.r/KODURSOVV
XUMHUYECKUE PEaKIuH B PaCTBOpax
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OOmmas xapakTepucTuka
2.1 LA XApAKTCDHCTIIC XHMIECIHX 4 1 htps://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO0mmast XapakTepuCTUKA XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COETUHEHHUS
OOmmast XxapaKTepUCTHKA XUMHIECKHX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHHUN U UX COCTMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. Merauibl 1 X COeIMHEHUA

3.1 OO1ue cBoiicTBAa METAIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Baxkuelinie MeTamisl ¥ UX COETUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
B
4.1 CIICCTIRA H MBTCPHAIIN B KUSHH 3 https://m.edso0.ru/TENBWEF7Y
yeJIoBEKa
Htoro no pazneny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KonauuecTBo yacoB
Ne Hara DJIeKTpoHHbBIe N poBbIE
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero H3y4YeHHs1 | 00pa3oBaTeJbHbIC PeCypPChl
padoTbI padoTbI
IIpenmet xumuu. Pons xumun B
1 JKU3HM uesoBeka. Tena u 1 https://m.edso0.ru/L62DS2CZR
BEILIECTBA
Ilo € 0 METOJax Mo3Ha
2 FUTTHE © METOAAX TOSHAMA B 1 https://m.edso0.ru/9ZJAEW050
XUMUH
[Ipaktuyeckas padora Ne 1
IT 0 0
3 « paB,,HHa PabOTEL B JIabOpATOpHH 1 https://m.edsoo.ru/L5EW4353D
U IpuéMBbI 0OpaleHUs C
71a00paTOPHBIM 000PYTOBAHUEM)
q .
4 HCTRIC Betectsa it eMecH . 1 https://m.edsoo.ru/6 TME21FW8
Crioco6b! pazzieneHus cMmecei
[TpakTrueckas padota Ne 2
) «Pa3zznenenue cmeceil (Ha mpumepe 1 https://m.edsoo.ru/K3LS5MCRY
OUYMCTKU TIOBAPEHHOU COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/BLS04WTB8
XHUMHYECKHUE IIEMEHTBI. 3HAKU
7 (CUMBOJIBI) XUMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AIIEMEHTOB
8 [IpocTeie U coXHBIE BEIECTBA https://m.edso0.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/AMOBJ3QZ5
3aK0OH TOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496FX6
BeIIeCTB. XUMU4ecKas (hopmyIa.



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6

BaneHnTHOCTE aTOMOB
XHUMHUYCCKHUX 3JICMCHTOB

11

OrHOocUTeNbHAA aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs
Macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBag 1011 XUMHUYECKOTO
DJIEMEHTA B COETUHEHUN

https://m.edsoo.ru/GHV580MVE

13

Konnuectso BemecTsa. Moinb.
Monspnas macca

https://m.edsoo.ru/368UNL5Y?2

14

dusnyeckre U XUMHUIECKIE
SIBIICHHS. XUMUYIECKast pcaknuusd

https://m.edsoo.ru/YZM8S6ATH

15

IIpu3Haky U ycioBus NPOTEKAHUS
XMMHUYECKHUX PEaKIUN

https://m.edsoo.ru/N6DVNJKQ5

16

3aKOH COXpaHEHMs MaCcChl
BEIECTB. XNMHUUYECKUE YPAaBHECHHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brrunciaenus KOJIM4YE€CTBA, MaCChbl
BCIIIECCTBA 10 YPAaBHCHUSAM
XHUMHUYCCKHX pCaKI_[I/Iﬁ

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmss Xumuaecknx
peakui (CoeTMHEeHuUs,
pa3noKeHus, 3aMEIICHNUS,
obmeHa)

https://m.edsoo.ru/L4807LAGB

19

M. B. JIoMOHOCOB — y4Y€HBbIN-
sHImkIoneauct. O000IeHNnE 1
cUCTeMaTHU3alusl 3HaHUK

https://m.edsoo.ru/PIWARH3AB

20

KoHnTtponbHas padota Nel o reme
«BemecTBa 1 XUMHUYECKHE
peakuumn»

https://m.edsoo.ru/ON62SNERU



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU

21

Bozayx — cmech razon. CoctaB
Bo3ayxa. Kucinopon — snemeHT u
npoctoe BeuecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

dusnueckue 1 XUMUYECKHUE
CBOICTBa KHCIIOpOAa (PeaKIHK
OKHCJIeHHs, TopeHue). [TonsaTue
00 okcHuaIax

https://m.edsoo.ru/FBS1JRKMB

23

Crioco6bI mosyueHust KHCI0poa
B JIabOpaTopuu
npoMeinuieHHOCTH. [Ipumenenue
KHCIIOpoJa

https://m.edsoo.ru/VJWB6A2RD

24

TemnoBoii a3 ekt xumMudeckoi
peaxIyu, MOHATHE O
TEPMOXMMHUYECKOM YpaBHEHUH,
9K30- ¥ SHJIOTEPMHUYECKUX
peaxImsx

https://m.edsoo.ru/PNMKJZHKX

25

TornmmBo (HedTh, yroiab U METaH).
3arps3HeHue Bo3lyXa, COCOOBI
€ro NnpeaoTBpaIleHUs]

https://m.edsoo.ru/USNY5UUW2

26

[TpaxkTuueckas padora Ne 3 o
teme «IlonydyeHne u cobupanue
KHCJIOPO/1a, U3yYEHUE €T
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bonopon — anemMeHT u npocroe
BemecTBo. Haxoxxnenne B

npUpoIe

https://m.edsoo.ru/\WD392ACWB

28

dusnyeckre 1 XUMUUECKHUE
cBoiicTBa Bojiopoaa. [lpumenenune
BOZIOpOAA

https://m.edso00.ru/0SZ28459R



https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R

29

IlonsATHEe 0 KHCIIOTAX M COJIIX

https://m.edsoo.ru/ TMWNIVC43

30

CrocoOBI TToJTy9eHHsT BOZOPOa B
nabopaTopuu

https://m.edso00.ru/C9TO9UCIP

31

[Ipaktuyeckas padota Ne 4 o
teme «llonydenue u cobupanue
BOJIOPOJ1a, U3YUYEHUE €TI0
CBOMCTB»

https://m.edso0.ru/SS3WAX33K

32

ModnsipHblii 00BEM ra3oB. 3aKOH
ABorazpo

https://m.edsoo0.ru/M3KS010DQ

33

Beruncienust 00béMa, KOJIM4ecTa
BEIIIECTBA T'a3a 10 €ro H3BECTHOMY
KOJIMYCCTBY BCUICCTBA UJIN
00BEMY

https://m.edso0.ru/MXGOY304M

34

Brruncnenns 006EMOB ra3oB 10
YPaBHCHHIO PEAKIMK Ha OCHOBE
3aK0HA 0OBEMHBIX OTHOIIECHUH
ra3on

https://m.edso00.ru/9TQO8AXABY

35

dusnueckue U XUMHUUYECKHE
CBOMCTBA BOJIEI

https://m.edsoo.ru/7TAOGFZK4R

36

CocraB ocHoBauuii. [loustie 00
AHAUKATOPax

https://m.edsoo.ru/IXB2W6I1VL

37

Bopna kak pactBoputenb.
HacplineHHble 1 HEHACHIIIEHHBIE
pacTtBopbl. MaccoBas 10
BELIECTBA B pacTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[Tpaktuueckas pabora Ne 5 o
teme «IIpurorosnenue pacTBopos
C onpeaenEéHHON MacCOBOM oJen

https://m.edsoo.ru/\WXUKPAUOA



https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA

paCTBOpéHHOFO BE€IICCTBa»

39

KonTtponsnas pabora Ne2 mo reme
«Kucnopoa. Bonopoxa. Boga»

https://m.edsoo.ru/JM7935DRY

40

Oxkcupsl: cocTaB, KiaccupuKamms,
HOMEHKJIaTypa

https://m.edsoo.ru/5STESJINAY

41

[Tonyuenue 1 XuMHU4ECKHE
CBOICTBA KMCIIOTHBIX, OCHOBHBIX
U aM(OTEepHBIX OKCUIOB

https://m.edsoo0.ru/8JAZ9YWS2

42

OcHoBaHMsI: COCTaB,
KJaccuduKalys, HOMEHKIIaTypa

https://m.edsoo.ru/5U397HUSC

43

[Tonyuyenue n xummndeckue
CBOMCTBA OCHOBaHUU

https://m.edsoo.ru/GD9A28ROE

44

Kucnotsr: cocras,
KkiaccuuKalys, HOMEHKIIaTypa

https://m.edsoo.ru/Q6U4WEBKY

45

[Tonyuyenue n xummuueckne
CBOMCTBA KUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MTOJTYYCHUS, XHMHUECKUE
CBOMCTBa

https://m.edsoo.ru/JSNUIM9T]J

47

[Ipaktuyeckas padota Ne 6.
Peiienne skcnepruMeHTaNIbHBIX
3aza4 1mo reMe «OCHOBHEIE
KJIACCHl HEOPTaHUYECKUX
COEeIUHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'enetnueckas cBA3b MEXKIY
KJIaCCaMH HEOPTraHUYECKUX
COeIUHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

O0001EeHHUE U CUCTEMATU3ALMS

https://m.edsoo.ru/STBUOEEYN



https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN

3HaAHUHI

50

KonTtponsnas padora Ne3 mo reme

"OCHOBHBIE KJIACCHI
HEOPraHUYeCKUX coeaAuHEHUN"

https://m.edsoo.ru/AFA7IDULD

51

IlepBble IONBITKH
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHNYECKUX
anemeHToB. [IoHsATHE 0 rpynmax
CXOJHBIX 3JICMCHTOB

https://m.edsoo.ru/C0V3CC214

52

Ilepuoguyeckuil 3aK0H U
[lepuoauueckas cucrema
XUMHUYeCKHX 3yiemeHToB J1. 1.
Menpaeneesa

https://m.edsoo.ru/X9F1NR3U8

53

[Tepuosl, rpymnmnsl, MOATPYIIIIBI

https://m.edsoo.ru/NOMWWJIRXN

54

Ctpoenue atomoB. CocTaB
aTOMHBIX s1ep. M3oTomnbl

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue IIEKTPOHHBIX
000/104Y€K aTOMOB DJIEMEHTOB
ITepuoauueckoii cucremsr /. 1.
Meunaeneena

https://m.edsoo.ru/T95YNV8B2

56

XapaKkTepucTuka XMMHUIECKOTO
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
ITepuoauueckoii cucreme /1. U.
Meunaeneena

https://m.edsoo.ru/YIP040OMDX

57

3nauenue [lepuoandeckoro
3aKOHA JUIS pa3BUTHS HAYKU U
npaktuku. [. Y. MenneneeB —
Y4€HBIH, IEAAror U rpaXk IaHuH

https://m.edso0.ru/SZD8XEO0OP

58

PesepBHbIil ypok. O6001IeHNE U

https://m.edsoo0.ru/ZCQTRPO8Y



https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y

cucTeMaTH3alys 3HaHuH /
Bcepoccniickast mpoBepoyHas
pabora

59 Honnas xumuyeckas CBI3b 1 https://m.edso0.ru/3SY1RJKVI
S

60 JICKTPOOTPHIIATCALHOCTE aTOMOB 1 https://m.edsoo.ru/HZA110ED8
XUMHUYCCKHUX DJICMCHTOB
K

61 OBAJICHTHAA HENOLIpHas 1 https://m.edsoo.ru/9YVR3FUXI
XUMHUYECKAS CBI3b

62 Crenesp OKUCIIEHUS 1 https://m.edsoo.ru/RA6CVXM66
0 .

63 KHCITHTEIBHO 1 https://m.eds00.ru/ZXNCA7DOZ
BOCCTAHOBUTCJILHBIC pCaKI_II/II/I

64 OKHUCIIUTEIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/QPS46Z5PU
KontponbHas padota Ne4 o teme

Ctpoenue atoMa. X

65 (- TPOCHHE aTOMA. AMMHHCCKas 1 https://m.eds00.ru/FTIZFIOWF
cBs13b» / Beepoccuiickas
npoBepouHas paboTa
K

66 OBAJICHTHAA HOILIpHAA 1 https://m.edso0.ru/EOL3MT2AE
XUMHUYECKASA CBI3b
PesepeHsiit ypok. O600IICHHE 1
cUCTEMAaTH3a 3HAHUN

67 HCTEMATHSAIHA SHAMHI IO TEME 1 https://m.edsoo.ru/4ARH7M35NF
«Ctpoenue aroma. XuMu4eckast
CBA3bY»
Pese i1 ypok. 0000

68 PBHBIH YPOK Henne 1 1 https://m.eds00.ru/7DNRBZ948
CUcteMarTui3alia 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHsbie
padoThbI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

[Teproanueckuii 3aK0H.
[lepnonnueckas cucrema
XHMHUYECKUX djiemeHnToB /1. M.
Memneneesa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX DIIEMEHTOB
MIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIATypa HEOPraHHYECKUX
BEIIECTB

Buasl XuMU4yeCcKOU CBA3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/MWTO1WRA20

https://m.edsoo.ru/UI4Y5CFRV

Konrponsnas padora Nel mo
teme «IloBTOpeHue u
yriyOJieHne 3HaHUN OCHOBHBIX
pas3znenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

KJ'IaCCI/I(l)I/IKaL[I/ISI XHUMHUYCCKUX
peaKI_[I/Iﬁ 110 pa3jInIHbIM
IMpHU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

IlonsTue o ckopocTn
XUMu4ecKkou peakuuu. I[lonstue
0 TOMOTE€HHBIX U I€TEPOre€HHBIX
peakuusax

https://m.edsoo.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

ITonATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIMSIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U
IIOJIOXKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINTEIBLHO-
BOCCTAaHOBUTEIIHHBIE PEaAKIINH

https://m.edso0.ru/648V11026

10

Teopus 2IEKTPOIUTUYECKON
nucconmami. CUIbHEIE U
c1a0bIe IIEKTPOTUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HNonHble ypaBHEHHS peakui

https://m.edsoo.ru/\VN2SBIN1R

12

XHUMHYECKHE CBONCTBA KUCIIOT U
OCHOBaHHH B CBETE
npesicTaBIeHH 00
BJIEKTPOIUTUYECKON
JIHCCOIAIIHN

https://m.edsoo.ru/8HH81YVXI

13

XHUMHUYECKHE CBOMCTBA COJIcH B
CBETE MpeACTaBICHUI 00
BJIEKTPOJTUTUYECKON
JIACCOIHAIAN

https://m.edso0.ru/ETD5QTS4G

14

[TonsATHE O rUIpONIU3E COEH

https://m.edsoo.ru/9JFRAVE8W

15

O0001IeHNE U CUCTEMATU3 AL
3HAaHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Mpaktuyeckast padora Ne 1.
«Perenne sKkcrepuMeHTaIbHBIX
3a/1a9»

https://m.edsoo.ru/7VXTFHJT4

17

KonTponbhas pabora Ne2 o

https://m.edsoo.ru/9RKLZDNU X



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX

Teme «NEKTPOITUTUYECKas
nUcconranysg. XUMHYECKHAE
pEeaKUnH B paCTBOpax»

18

OO0mas xapakTepucTuKa
raJloreHoB. XUMHYECKHe
CBOICTBA Ha NMPUMEPE XJIOpa

https://m.edsoo.ru/NNYKYZF12

19

Xmoposogopon. ConsHast
KHCIIOTa, XUMUYECKUE CBOMCTBA,
MOJTy4YeHUe, IPUMEHEHHE

https://m.edsoo.ru/CWVSHCD2M

20

[Tpaktrueckas padota Ne 2 o
teme «llomyueHnue conmsaHOM
KHUCJIOTBI, U3yYECHHUE €€ CBOWCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Boluucnenust no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, eCIIH
OJIMH U3 PEareHTOB JaH B
H30BITKE

https://m.edsoo.ru/4BI5H070F

22

23

OOm1ast xapakTepUCTHKA
anemMeHToB VIA-Tpymmbl

AmoTporHbie MOAUBUKAITIT
cepbl. HaxoxaeHue cepsl 1 e€
COEMHEHUH B IIPUPOJIE.
XUMUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

24

CepoBoz10poj1, CTPOCHHUE,
¢buznyeckrue u XUMHUYECKUe
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

Oxcunpl cepsl. CepHas KUCIIOTA,
buznyeckrue u XUMHUYECKUe
CBOICTBA, IPUMEHEHUE

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

26

XUMHYECKUE PEaKInu, JIeKaAIINE
B OCHOBC HpOMI)IHIJ'IeHHOFO
crioco0a MoTy4YeHHs. CEPHOM
KHCIOThI. XUMHYECKOE
3arps3HEHUE OKpYXKarolen
Cpellbl COETMHEHUSIMU CEPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuuciieane MaccoBoOr 10U
BBIXOJa IPOAYKTa peaKLnu

https://m.edsoo.ru/HSJE186WN

28

OO01mas xapakTepucTuka
anemMeHToB VA-rpynmsl. A30T,
pacnpocTpaHeHue B IPUPOJE,
¢du3nvecKre 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMMaK, ero pu3ndecKue 1
XMMHYECKHE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYE5F13

30

IIpakTueckas padora Ne 3 o
teme «[lomydyenne ammuaka,
U3y4YCHUE €r0 CBOHCTBY

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHUCI0Ta, €€
¢busnvecKkre 1 XUMHYECKUE
CBOICTBa

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIE aMMOHHS B KAYECTBE
MUHEPAJIBHBIX yIOOPEHUI.
XUMHYECKOE 3arpsi3HEHUE
OKpY’KaloIlel cpeibl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/5SHBKCIQCB

33

docdop. Oxcun pocdopa (V) u

https://m.edso00.ru/GDQJSO3WP



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP

dbochopHas kucioTa,
bu3nvecKre 1 XUMHYECKUE
CBOMCTBA, ITOJIy4CHUE

34

Hcnonb3oBanue pocdaTos B
Ka4yeCTBE MUHEPAIbHBIX
ynoOpeHuit. 3arps3HeHne
MPUPOJTHOH cpenl hochaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

Yraepon, pacipocTpaHEHHE B
npupoe, GpuznueckKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcupsl yriepona, ux
¢bu3nvecKre 1 XUMHYECKUE
CBOMCTBA. DKOJOIMUYECKHUE
npoOJIeMBbl, CBSI3aHHBIE C
okcuoM yriepoaa (1V)

https://m.edso0.ru/OXQAPGNCF

37

VYrospHas KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktuyeckas padora Ne 4 o
teme "llomydyeHue yriekucioro
raza. KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/G2HZXQGCS8

39

[lepBoHavanbHbIC MOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoia

https://m.eds00.ru/30T1Z2109Z

40

Kpemuuii u ero coequueHus

https://m.edsoo.ru/75JXNHO0I8

41

[Mpaktuyeckast pabora Ne 5.
Pemenune skcriepuMeHTaIbHBIX
3a/a4 1mo TemMe «Bakueime
HEMETAJUIBI U UX COSIUHEHUS

https://m.edsoo.ru/O7ES8DOD7Z



https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z

42

Kontponbnas padota Ne3 o
Teme «BaxkHeilme HeMeTaibl 1
UX COCIMHECHHUS

https://m.edso00.ru/S85J9UGH3

43

OO0mas xapakTepucTuKa
XHUMHYECKHUX 3JICMEHTOB —
MeTamioB. MeTtannndeckas CBSI3b
" METaJIIndecKas
KpUCTAJUIMYECKas PELIETKA.
dusznyeckue CBOMCTBA METAIIIIOB

https://m.edso0.ru/XK1GYPCO1

44

XUMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMUYECKUI
PSL HAIIPSIKEHUN METaJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO1u11e cnocoObl MOTydeHUs
metaoB. CriaBbl. Berancinenus
[0 YPaBHEHUSAM XUMHYECKUX
pEeaKUHnii, €CJIM OJIUH U3
PEareHTOB COICPIKUT IIPUMECH

https://m.edsoo0.ru/G54GDQI2D

46

ITonsiTue o KOppO31uUu MECTAJIJIOB

https://m.edsoo.ru/4AFIGDOWOW

47

IllenouHblie METAIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

Oxcupl ¥ THAPOKCHIBI HATPUS U
KaJIns

https://m.edso0.ru/Q4DX0G3U9

49

[llenouyHO3eMeNNbHBIC METAJIIBI —
KaJIbIIMA ¥ Mardui

https://m.edsoo.ru/REOCDYO0K6

50

Baxueimme coeTmHEHUS
KaJTbITHS

https://m.edsoo.ru/CJR96CMZA

51

O0001IeHNE U CUCTEMATU3 AL
3HAHUHU

https://m.edsoo.ru/O5PXGG1BE

52

JKECTKOCTE BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/WFMBFTTTP



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP

yCTpaHEHUs

53

[IpaxkTrueckas padora Ne 6 o
teMe "XKEcTKOCTh BOJBI U
METOJIbI €€ yCTpaHEHUs"

https://m.edsoo.ru/NFIROKB8J

54

AJIOMUHUHA

https://m.edso00.ru/9ZJ8RD1TV

55

AmdoTtepHbIe CBOIICTBa OKCHIA U

TUAPOKCH]IA

https://m.edsoo.ru/NISKI10J5

56

Keneso

https://m.edsoo.ru/F20NJR5SR

57

OKcuibl, THIPOKCHU/IBI M COJU
xenesa (1) u xenesa (I11)

https://m.edsoo.ru/ARTUBLAMP

58

O0001IEHUE U CUCTEMATU3ALIUA
3HAHUH

https://m.edsoo.ru/NAON6HGKZ

59

[Tpaktrueckas padota Ne 7.
Pemrenue OKCIICPUMCHTAJIBHBIX
3a7a4 1o TeMe «BaxkHenmme
METaJUTBI U UX COCTMHEHUS

https://m.edso0.ru/ZN7G0QSMX

60

Beruncienus no ypaBHeHUSIM
XMMHUUYECKHX PEaKIni, eCliu
OJIMH W3 PEareHTOB JIaH B
M30BITKE WU COACPIKUT
npumMecH. Beruucnenus
MacCOBOH JTOJIM BBIXO/a
HPOJyKTa PeaKnuu

https://m.edsoo.ru/AYD2HESIY

61

O0006I11IeHNE U CHCTEMATHU3AIHS
3HaHUHU

https://m.edso0.ru/B8TO9VTKOP

62

Kontponbnas padota Ne4 o
TeMe «BakHelme Metaisl 1
WX COCIUHCHHUSI

https://m.edso00.ru/703C804GN



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN

BCI_HGCTBa " MaTepualibl B

63 . 1 https://m.eds00.ru/OFI132JMTO0
IIOBCECAHCBHOU XU3HHN YCJIOBCKA
X

64 HMquCKoeVSarpmHeHHe 1 https://m.edso0.ru/S9ANGYEYOQI
OKpYIKaroIIen cpeibl
P

65 OJIb XUMHH B perierui 1 https://m.eds00.ru/18Q203Y 28
9KOJIOTUYECKHUX TTPOOIeM
P i . 0000

66 C3CPBHBIH YPOK © iueHHe 1 1 https://m.edsoo.ru/DT1BAS5U4
cHUCTEMaTU3aIMs 3HAHUI
PeseprubIil ypok. O6001eHIE 1

67 . 1 https://m.eds00.ru/P52TJIZNXV
cHUCTeMaTH3aIs 3HAHUI
PesepBHelit ypok. O600IICHHE 1

68 . 1 https://m.edso0.ru/TMK36TJZG
cCUcTeMaTu3anusia 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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