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IHHOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOro oOmmiero oOpa3oBaHuA
COCTaBJICHA Ha OCHOBE TpPeOOBaHHMM K pe3yJibTaraM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe QeaepaibHOM pabouel nporpamMmmel
BOCIIMTAHHUA H C yqéTOM KOHLCIIOHH TMPCIoJaBaHusd yqe6H0r0 npcaMeTa «XUMHS»
B 00pa3oBaTeNbHBIX opranu3anuax Poccuiickoii @enepanunu.

[IporpaMmma mo xuMuM AaéT MPEACTaBACHUE O LENAx, oOuied crpaTeruu
OOy4eHMS, BOCHHMTAHUS W Pa3BUTHS OOYUYAIOIIMXCA CPEJACTBAMH  YUYEOHOTO
npeaMeTa, YCTAaHABJIMBAET  00s3aTENbHOE NPEeAMETHOE COJIEpKAHME,
NpeaycMaTpUBaeT pachnpeaesieHHe ero 1o KilaccaM M CTPYKTYPUPOBAHHE M0
paszmenaM W TeMaM NpPOTpaMMBl TI0 XHMHH, OMpPEAeadeT KOJIWYECTBEHHBIE H
KaueCTBEHHbBIEC XapaKTePUCTUKH coJiep KaHms, PEKOMEHIYEMYIO
NOCJICIOBATENbHOCTh ~ M3YUYEHHS XMMHH C  YU4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsA3€H, JIOTMKA yuyeOHOrO IMpoIecca, BO3PACTHBIX
ocoOeHHOCTEH  O0ydJaromuxcsa, ONpeAesseT BO3MOKHOCTH MpeaMeTa A
peanuzanuu TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOHW 00pa30oBaTEIbHOM
NporpamMMbl Ha YPOBHE OCHOBHOTrO 0011ero oOpasoBaHus, a Takke TpeOOBaHMI K
pesysibTatamMm 00y4YEHHUSI XMMUHU HA YPOBHE LIEJICH U3YUEHUS MPEIMETA U OCHOBHBIX
BUJOB Y4€OHO-NMO3HABATE/ILHOM AESITENBHOCTH OOYUYarOUIerocsi Mo OCBOEHHUIO
y4eOHOI'0 COAEPIHKAHMS.

3HaHHE XHMHH CIY)XHT OCHOBOH 11 (DOPMHPOBAHHUA MHPOBO33PEHUSA
oOydaromeroca, €ro npeacTaBiICHHl 0 MaTEpUAIbHOM €IMHCTBE MHpA, BAKHYIO
poJib urpatroT (GOPpMHUPYEMbIE XHMHUEH MPEACTABICHHUS O B3aMMOINPEBPAIICHHSX
HEPrUM U 00 HBOJIIOIMH BEIIECTB B MPUPOAE, O MYTAX PEIICHUs TI00ATbHBIX
npo0ieM YCTOMUMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPreTHUECKOI,
MUIIEBON U KOJIOTUUECKON 0€30MacHOCTH, MPOOJieM 3ApaBOOXPaHEHH.

HN3yueHne XUMUH:

CIIOCOOCTBYET  peajiM3aldd  BO3MOXKHOCTEH Ul CaMOpPa3BUTHA W
(bopmMupoBaHUS KYJIBTYPBI JMUHOCTH, €€ 00mel U PyHKIHOHATBHOM TPaMOTHOCTH,

BHOCHT BKJaJ B (pOPMUPOBAHHE MBIIUICHHS M TBOPUECKUX CIOCOOHOCTEH
0o0yyaroIuMxcsl, HaBBIKOB MX  CaMOCTOSTE/ILHON — y4eOHOH  JeATENIbHOCTH,
JKCMEPUMEHTAJIBHBIX W MCCIEI0BATEIbCKUX YMEHHMH, HEOOXOJAMMbBIX Kak B
MOBCEHEBHOM XHM3HHU, TaK U B TPOQEeCCHOHAIIBHON AeATEIbHOCTH,

3HAKOMHT CO CHenu(UKOW HAYyYHOTO MBINUICHHS, 3aKJIaabIBaeT OCHOBBI
LIEJIOCTHOTO B3IJIA/1a Ha €IMHCTBO MPHUPOIBI M YEIOBEKA, ABIACTCS OTBETCTBECHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YyYarOIIMXCs;



crnocoOcTBYyeT (hOPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K TMPUPOJIE, K UETIOBEKY, BHOCHT CBOM BKJIaJl B SKOJIOTHUECKOE
oOpazoBaHue 00yUYarOITUXCA.

JlaHHBIC HaNpaBJIeHHA B OOYYCHMH XHMHH OOCCICUMBAIOTCA CHEIU(UKOH
colepxkaHusi  y4eOHOro  mnpeaMera, KOTOPbIH  SBJSETCS  MEJaroru4ecku
aJAaNTUPOBAHHBIM OTPAKEHUEM 0a30BOI HAYKH XMMHUH HA ONIPEACIIEHHOM JTare eé
pa3BUTHA.

Kypc xumumn Ha ypoBHE OCHOBHOrO 0011ero o0pa3oBaHus OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOUIMMHUCS CHCTEMbl MMEPBOHAYAIBHBIX TMMOHATHH XMMHMH, OCHOB
HEOPraHMYEeCKOH XMMHH M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHATHH
OPraHU4YEeCKON XUMHH.

CrtpykTypa comepaHusa MPOrpaMMbl MO XHMHH c(OPMHpPOBaHA Ha OCHOBE
CHCTEMHOro noaxojaa Kk €€ mzydeHuto. CoaepikaHMe CKIIAIbIBAETCS M3 CHUCTEMBI
MOHSATUH O XUMHUUYECKOM 3JIEMEHTE U BELLIECTBE U CHCTEMbI MOHATHI O XHMHUYECKOM
peakuuu. OOe 5TH CHCTEMBI CTPYKTYPHO OPraHW30BaHbl [0 TPHHUIUNY
MOCIIEIOBATEIbHOTO PA3BUTHS 3HAHWIT HA OCHOBE TEOPETHUECKUX MPEICTABICHUN
Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJIAIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona /|. 1. Menaeneesa kak OCHOBHOTO 3aKOHA XMMUH,

— YYEHHUSA O CTPOEHUM aTOMa U XUMUYECKOH CBA3H;

— TPEACTABJICHHH 00 HIEKTPOJMTHYECKOW JHUCCOLMAIMH  BEIIECTB B
pacTBopax.

Teoperuueckue 3HaHUA PaAcCMATPUBAKOTCA HA OCHOBE HMITUPHYECKH
MOJYYSHHBIX W OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCICAOBATEIBHO OT OJHOTO
YPOBHS K JPYTOMY, BBINOJHAS (YHKIUH OOBACHECHHWS M TNPOTHO3HPOBAHMS
CBOMCTB, CTPOEHHUA U BO3MOMHOCTEH MPAKTHUECKOTO MPUMEHEHHS WM TMOTYUYEHHUA
W3y4aeMbIX BELIECTB.

OcBOeHME TPOrpaMMbl MO  XHMHH  CHOCOOCTBYET  (DOPMHPOBAHHIO
NPEACTABICHUS 0 XUMHUYECKON COCTABIISAIOLIENH HAYYHON KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOH NpPUPOJbl, LEHHOCTHOrO OTHOLIEHHUS K HAYYHOMY 3HAHHID H
METOdaM IIO3HAHHA B HAYKC. HByquHe XHMHHU TPOHCXOAUT C TIPHBJIICYCHHUEM
3HAHWH W3 paHee H3YUEHHBIX YUYeOHBIX mnpeaMeToB: «OKPYKAMMA MUpPY,
«buonorua. 5-7 knacce» n «Pusmka. 7 Kmace».

[Ipy wu3yuyeHMH XUMUM NOPOUCXOAUT (POPMHUPOBAHUE 3HAHWUH OCHOB
XMMHUYECKON HAYKM Kak 00JIACTM COBPEMEHHOr0 €CTECTBO3HAHMS, MPAKTHUYECKON
NEATENIbHOCTH YEJIOBEKA M KaK OJHOT0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3agaua y4yeOHOro mnpeaMera COCTOMT B (POPMHPOBAHHU CHUCTEMBI XHMHUYECKHX
3HAHUH — BaKHEHIINX (paKTOB, MOHATHI, 3aKOHOB M TEOPSTHUYCCKHX TMOJIOKCHHIA,
JIOCTYMHBIX 000O0IIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



NpuOOIICHWH K HAydyHbIM METOAAM TIO3HAHWUA TIPU HW3YUYCHHH BELIECTB W
XUMHYECKUX peakiii, B (GOPMHUPOBAHUH W PA3BUTHH TO3HABATEIILHBIX YMEHHUH H
UX TPUMEHEHUWM B Y4eOHO-NO3HABATEJIBHOH M  y4eOHO-MCCIIEI0BATEIbCKON
JEATETbHOCTH, OCBOCHMH TMpaBWil O€30MacHOro OOpalleHUus C BEIISCTBAMH B
NOBCEAHECBHOM JKU3HMU.

[Ipu M3yuyeHHWH XUMHH HA YPOBHE OCHOBHOrO 00IIero oOpa3oBaHHs Ba)KHOE
3HAUEHWE TPHOOPENTA TaKHe MeTH, KaK:

— (OopMUPOBAHHE MHTEIUICKTYaIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K
camM000pa30BaHUIO, COTPYAHHMUYECTBY, CAMOCTOSTE/IbHOMY MPUHATHIO PELICHUIA,
cnocoOHOM a1anTUPOBATHC K OBICTPO MEHAIOIUMCA YCIIOBUAM JKU3HM;

—  HANpaBJEHHOCTh OOYYEHHS HAa  CHUCTEMATHYECKOE  NPHOOLICHHE
0o0yJaommxca K CaMOCTOATENBHOW TO3HABATEILHOW ACATEIBHOCTH, HAYYHBIM
METOJaM TMO3HaHMA, (HOPMHUPYIOIIMM MOTHBALMIO M PA3BUTHE CIOCOOHOCTEH K
XUMHH;

— obecneyeHue yClIoBUH, COCOOCTBYIOIIMX MPUOOPETEHHIO 00yUYatOIMMUCS
OMbITa Pa3HOOOpPA3HOM JEATETHHOCTH, TO3HAHWUS W CaMOTIO3HAHHSA, KITKOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMTMETEHITHH), MMEIONIUX YHHUBEpPCAIbHOE 3HAYCHHE I
Pa3TUYHBIX BUAOB JACATEIILHOCTH;,

— opvupoBanue o0mmeH (PYHKIWOHAIBHOW W €CTECTBEHHO-HAyUHOMH
rPaMOTHOCTA, B TOM 4YHCIIE YMEHHH OOBACHATH W OICHWUBATH SABJICHUSA
OKPYIKAIOIIET0 MWPA, WCMOJIB3Ysl 3HAHWS W OTNBIT, MOJIyYEHHBIE TMPU H3YYEHWH
XUMHH, TIPAMEHSTh WX TIPH pelieHWH TPoO0JieM B TOBCEIHEBHOW KW3HW W
TPYAOBOM OEATEIIBHOCTH,

— (dopmupoBanre y 0OO0y4arOIIMXCS TYMAaHHCTHYECKHUX  OTHOIICHHH,
NOHUMAHUSA TEHHOCTH XHMHUECKMX 3HAHHUW [UI BHIPAOOTKH HSKOJIOTHYECKH
LeNeco00pa3sHoro MoBeACHUsT B ObBITY M TPYJAOBOH JEATENBHOCTH B  LENAX
COXPAHEHUS CBOETO 3/I0POBbs H OKPYKAIOIEH MPUPOIHON CPEebl;

— Pa3BUTHE MOTHBAUMKU K OOYUYEHMIO, CMOCOOHOCTEH K CaMOKOHTPOIIKO H
CaMOBOCIIMTAHWIO HA OCHOBE YCBOEHHMS OOLIEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpOWIIA W HANMPaBICHHOCTH AATbHEHUINETO
00y4eHHuA.

OOmiee 4YHMCIIO YacoB, OTBEAEHHBIX JUIS M3YUYEHHUs XUMWH Ha YPOBHE
OCHOBHOro 00miero oopasosanusi, cocrasisaer 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 vacos (2 yaca B HEAETIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYabHbIE XUMHYECKHE TTOHATHSI

[Ipeamer xumuun. Ponb XUMHUKM B KU3HHU 4€I0BEKA. XUMHS B CUCTEME HAYK.
Tena u BewecrBa. (DuU3MYECKHE CBOHCTBA BELIECTB. ATIPEraTHOE COCTOSHUE
BellecTB. [loHsATHE O MeTOJax MO3HAHMA B XUMHHM. YUCThIE BELIECTBA M CMECH.
CnocoObl pa3fieieHHs] CMECEH.

ATOMBI M MOJIEKYJIBI. XHUMHWYECKHE 3J€MEHTbl. (CHUMBOJIBI XMUMHYECKHX
3J1EMEHTOB. [IpoCThIE U ClIOXKHBIE BELECTBA. ATOMHO-MOJIEKYJISPHOE YUEHHE.

Xumudeckas ¢opmyna. BaneHTHOCTD aTOMOB XHMHUECKHX 3JIEMEHTOB.
3akOH TOCTOAHCTBA cocraBa BemecTB. OTHOCHTENbHAs aTOMHAs  Macca.
OtHocuTeNnbHasA MOJEKYJIsApHad Macca. MaccoBas 10y XUMHYECKOTO 3JIEMEHTA B
COETMHECHHH.

KonuuectBo BemecrBa. Monb. Monspaas macca. B3auMoCBsA3b KOJIHWYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €AWHHUIL BeimiecTBa. Pacuétel mo d¢opmMynam
XUMUYECKUX COCTMHCHUH,

Ou3NUeCKUe U XUMHUECKUE ABJICHUA. XUMHUUYECKAs peaKklud U €€ MPU3HAKH.
3aKOH COXpaHEHHWsT MacChl BEIIECTB. XHUMHYecKHe ypaBHeHus. Kitaccudukaims
XUMHYECKUX PeaKuil (COeTUHEHH, PA3/I0KEHUA, 3aMELIEHHs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHMUECKOH MOCYI0i, paBwiaMu paboTel B 1abopaTopuu U
nprémamu o0paIneHus ¢ JadopaTopHBIM O00PYAOBAHHEM, H3YYCHHE W ONMUCAHHE
(puszrueckux CBOMCTB OOPa3lOB HEOPraHWYECKWX BEIIECTB, HAOIOAEHHUE
(pmznueckux (miaBjieHWE BOCKA, TasHHWE JibJa, PAcTHPAHHWE caxapa B CTYIKE,
KHUIICHUC W KOHICHCAIIHA BOﬂbl) H XUMHUYCCKHX (ropeHne CBCYH, IPOKAIHBAHUC
MEIHOH MPOBOJOKH, B3aMMO/ICHCTBHE MEJa ¢ KMCJIOTOM) SBJICHHH, HAOMIOACHHE U
OTMMCAaHHE NPH3HAKOB MPOTEKaHWs XMMHYECKMX peaklni (pas3sioKeHHE caxapa,
B3aUMOJICHCTBUE CEPHOM KHCJIOTHI ¢ XJIOPUAOM Oapusi, pasloKEHUE TMIPOKCHAA
mveau (II) npu HarpeBanuy, B3aUMOACHCTBHUE keJie3a ¢ pacTBopom cojid meau (1),
H3YUYEHHE CIOCOOOB Pa3JCNICHHs] CMECEH: ¢ MOMOIIBIO MarHuTa, (PUIBTPOBAHHUE,
BBITIAPHBAHKE, TUCTHIUIALNA, XpoMaTtorpadus, mpoBeaeHHEe OYHUCTKH MOBAPSHHOM
conv, HaOMOAEHWE W OMMCAHME  PE3YyJbTaTOB  MPOBEACHHUA  OIBITA,
WILTIOCTPHPYIONIETO 3aKOH COXPAHEHHMsI MAacChl, CO3JaHHUE MOJCIEH MOJICKYJI
(1IAPOCTEPIKHEBBIX ).

Ba:xneiiiune npeacTaBuTe M HEOPraHM4EeCKHX BeeCTB

Bo3ayx — cmech razos. CocraB BO3ayxa. Kucinopoa — 37MeMEHT UM IPOCTOe
BelecTBO. Haxoskaenwe Kuciaopoma B TpHpoAe, (U3WYECKHE W XUMHUYECKHE
cBoiicTBa (peakuuu rtopeHus). Oxcuapl. [lpumenenue xucnopoma. CnocoObl



MOJIYYEHUA KHCIIopoAa B Jaboparopud W MNPOMBIILIEHHOCTH. Kpyrosoport
kucaopoaa B npupoae. O30H — auIOTPONHAsS MOAU(HKAIHA KHCIOPOa.

TennoBoit 3¢dekT XUMHUUECKOH peakiMM, TEPMOXHMHUYECKHE YPaBHCHHS,
9K30- M SHJOTEPMHUECKHE peakiud. TOoTMBO: yrojb W MeETaH. 3arps3HeHHE
BO3/yXa, YCHJICHHE NapHUKOBOTO 3pdekTa, pa3pylnieHre 030HOBOTO CJIOS.

Bomopon — »nemeHT W mpocToe BemiecTBO. HaxoaeHue Boaopoda B
npupoje, (u3Mueckne M XMMHYECKHE CBOWCTBA, IPHUMEHEHHE, CroCOoObI
noayueHus. KHucinoTsl U cosu.

MonsipHbiit 00bEM Ta30B. Pacuérbl 110 XUMHUYECKUM YPaBHEHHUSIM.

duzuueckue cBoicTBa BOoJAB. Boga kak  pacTBopuUTEab.  PacTBOpHI.
HacellieHHbIe W HEHACHIIICHHBIC PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast J10J1s1 BEIIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA BOJIBI. OCHOBAHUS.
Pone pactBOopoB B mpupoae ¥ B XHM3HM YenoBeka. KpyroBopoT BOJBI B IPUPO/IE.
3arpaszHenne npupoaHbiX Boa. OXpaHa U OYUCTKA MPUPOTHBIX BOI.

Knaccudukanmus neopranumdeckux coemuHenuit. Oxcuapl. Krnaccudukanmys
OKCHIOB:  coneoOpasyioiue  (OCHOBHBIC,  KHCIOTHBIC, aM(dOTEpHbIE) H
HecosieoOpazyromume. Homenknarypa okcuaoB. @Ou3MYecKue M XUMHUYECKHUE
CBOMCTBa OKCHAOB. I lonyueHne OKCHI0B.

OcHoBanus. Knaccudukaumss OCHOBaHWH: IIEIOYM M HEPACTBOPHUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHuid. ®PHU3WUECKHE M XHMHYECKHE CBOMCTBa
ocHoBaHui. [ToyueHHe OCHOBaAHUH.

Kucnorel. Knaccudukanua kucinor. Homenknarypa kucior. @u3nueckue u
XMMHWUYECKHE CBOHCTBA KucIoT. Panm aktuBHocTH MetammioB H. H. bekerosa.
[Tonyuenne Kkucnor.

Conu. Homenknarypa cosneii. PU3HUYECKHE W XMMHUYECKHE CBOMCTBA COJICH.
[lonyuenue comnei.

['eneTHueckas CBA3b MEXKIY KIacCaMM HEOPraHWYECKUX COCTMHEHU.

Xumuueckuii ykcnepumenm:

KaueCTBEHHOE OMpeJIe/IeHHe COJEPKaHUA KHUCIOpoaa B BO3/yXe, MOJTYyUCHHE,
coOupaHue, pacrno3HaBaHWE W M3yUYEHHUE CBOWCTB KHCJIOpoda, HaOMOaeHUE
B3aUMOJICHCTBUS BEIMIECTB C KHCIOPOAOM M YCIOBHSA BO3HUKHOBEHHUA W
NpeKpamieHust ropeHus (mo)kapa), O3HAKOMIJIGHHE C oOpas3llaMM OKCHIOB H
ONMHUCAHWE HX CBOWMCTB, TMOJyueHHE, COOHMpAHHME, pPaclo3HABaHHE M H3YUCHHE
CBOMCTB BoJopoda (ropeHue), B3auMoAeHcTBUE Bojaopoaa ¢ okcuaoMm meau (I1)
(BO3MOJKHO HCIIOJIB30BAaHUE BHACOMATEepHalioB), HAOMIOIeHHEe 00pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, HCClieOBaHHE OCOOEHHOCTEH pacTBOPEHHUA BEMIECTB C
pa3IMuHON pAacTBOPHUMOCTBIO, TIPUTOTOBJICHUE PAcCTBOPOB C OMNPEeACIEHHOM
MacCOBOM A0JIEH PAaCTBOPEHHOIO BEUIECTBA, B3AUMOACHCTBHE BOABI C METAJIJIAMHU
(HaTpueM W KajiblMeM) (BO3MOKHO  HMCIIOJIb30BAaHHE  BHJIEOMATEPHAJIOB),



uccieoBaHue 00pa3lloB  HEOPraHMYECKWX BEIIECTB  Pa3/IMUHBIX  KIJIACCOB,
Ha0NIOICHUE U3MEHEHUA OKPACKHM MHAMKATOPOB B PAacTBOpPax KHUCIOT W IIEIOYECH,
u3yueHue B3aumoaeicTBusa okcuaa mead (II) ¢ pacTBopoM cepHOH KHCIIOTHI,
KMCJIOT C METajulaMHu, Peakuuil HEeHTpaiu3alMH, MOJYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJUla JPYTHM M3 PacTBOpPa COJIH, PELICHHE
IKCMNEPUMEHTAJIBHBIX 337a4 no TeMe «BaxHelme knacchl HEOPraHWYECKUX
COEIMHEHUIY.

Ilepuoanueckuii 3axkon wu llepuoanueckass cucreMa XMMHYECKHX
yiemenTtoB JI. W. Mengeneesa. CtpoeHne aroMoB. XHMHUYECKasli CBSI3b.
OxucanTe/IbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

[TepBble TOMBITKH KIacCH(PUKAIMA XMMHYECKMX 3JieMeHTOB. [loHsTHE O
TPYNNax CXOJHBIX 3JIEMEHTOB (IIEMOYHBIE W IIEJIOYHO3EMEJIbHBIC METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pazyoT aMm(pOTEPHBIE OKCHIBI
Y THJIPOKCHU/IBI.

[lepuoanueckuii 3akoH. [lepuoauueckas cucTeMa XUMHUYECKHX 371eMeHTOB J1.
HU.  Menneneesa.  KopoTkomepuonnas W JUIMHHONMEpHOAHAA  (hOPMBI
[lepuoanueckoii cucrembl xumudeckux anemeHToB /|, M. Menneneesa. [lepuoant
u rpynnbl. Du3nyeckuii CMBICH TMOPAJKOBOTO HOMEpA, HOMEPOB NEpuoaa H
I'PYIIbI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB atoMubIX siaep. M3otonbl. Dnektponsl. CTpoeHHe
SJICKTPOHHBIX ~ 000/I04eK  aroMOB  mepBbiX 20  XUMHYECKHX  IJIEMEHTOB
[lepuoanueckoii cucrembl JI. U. Menaeneesa. XapakTepucTHKa XUMHYECKOTO
3MIeMEHTA 1o ero nojoxeHuto B [lepuognueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHA paauyca aTOMOB XHMHUYECKHUX 9SJEMEHTOB,
METATMYECKUX U HEMETANTMUECKHUX CBOMCTB MO TpynnaM U MEPHOIaM.

3nauenue [lepuoanyeckoro 3akoHa v [leproaMUecKOM CUCTEMbBI XHMHUUYECKHX
ANIEMEHTOB 1A pa3BuTuA Hayku W npaktuku. J[. M. Mennenees — yué€Hbld
rpak JaHHH.

Xumuueckas cBsA3b. KoBajieHTHass (MOJisipHas W HEMOJISIPHAs) CBA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3J1€MEHTOB. MoHHasA CcBA3b.

Crenenr  oxkucinenuss.  OKHMCIMTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIMHU.
[Tporiecchl OKUCACHHUS U BOCCTAHOBIIEHHSI. OKHUCIMTENIM U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

M3yuyeHue 00pa3lloB BELIECTB METAVIOB W HEMETA/NIOB, B3aUMOJICHCTBHUE
TMAPOKCHAA LMHKA € PACTBOPAMM KHUCJIOT M LIETOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOLUX ~ MPUMEPBl  OKUCIIMTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIIHI
(ropeHue, peakiyy pazioKeHHs, COSTUHEHHUS ).

Mexcnpeomemnuie ceasu



Peanuzanua MexnpeaMETHBIX CBS3€M MpPH M3YyUCHUH XMUMHUH B 8 Kiacce
OCYILECTBIAETCA 4YEpPe3 MCMOAb30BAaHME KakK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIIMXCA CUCTEMHBIMHU U1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OOG11ue ecTeCTBEeHHO-HAYUHbIE MOHATHA: Hay4YHBIH (pakT, rUNoTE3a, TEOpHs,
3aKOH, AaHalli3, CHHTE3, KIacCU(UKALUA, MEePHOJAUYHOCTh, HAOMOACHHE,
IKCTIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOIEITb, ABJICHUE.

®usnka: marepusA, aroM, OSJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUI,
M30TOIMbI, PAANOAKTUBHOCTD, MOJIEKYJA, MMEKTPUUYECKUI 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEILECTBA, a3, (PM3MUECKHE BEIIMUUHBI, €IUHHIIBI
M3MEPEHHs, KOCMOC, TUIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: gorocunres, aeixanue, 6uocdepa.

[eorpadus: armocdepa, rtuapocdepa, MHUHEpaAIBI, TOPHBIE TOPOJIEI,
MOJIC3HBIC UCKOMAEMBbIE, TOTUTHBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemiecTBo u xumMuyeckasi peakiusi

[Tepuoanueckuii 3akoH. [lepponueckas cucTeMa XMMHUECKHX 3JIEMEHTOB /I
H. Menneneesa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB
XUMHUUECKHUX OJJIEMEHTOB TMEPBBIX TPEX TEPUOAOB, KajluA, KaJdbllUd H WX
COCMHEHHH B COOTBETCTBUH C TOJIO)KEHHWEM »JrneMeHToB B [lepuoanueckoi
CHUCTEME M CTPOCHUEM MX aTOMOB.

Ctpoenue BeliecTBa: BHAB XMMWYECKOW CBA3M. TUMBI KPUCTANIMUECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIICCTBA OT THIMA KPUCTAJUTMYECCKON PEIIETKH M
BH1a XUMHUYECKOM CBS3H.

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHMYECKUX BEMIECTB. XUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCALIUXCA K Ppa3IUYHBIM KjlaccaM HEOPraHUYECKUX
COCMHECHHM, TeHETUUECKasA CBA3b HEOPTAaHMUECKUX BEILIECTB.

Knaccudukaums XAMHYECKHX PEAKLMK MO Pa3IMYHBIM NMPH3HAKaM (110 YHCITY
W COCTaBY YYacCTBYIOILIMX B PEAKLUMH BEIIECTB, MO TEIoBoMYy 3dekTy, mo
WU3MEHEHHIO CTEINEHEH OKMCIIEHMS XMMHYECKHX JIEMEHTOB, 10 00OpPaTUMOCTH, MO
YUACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLUU, TEPMOXHMHUUYECKHE
ypaBHEHHS.

[lonsiTue 0 CKOpoOCTHM XuUMHUYeCKOH peakiuu. [loHsTue 00 oOpaTUMbIX U
HEOOpaTUMBIX XMMHUECKUX peakuuax. [loHsTHe 0 rOMOreHHbIX W reTepPOre€HHbIX
peakuax. [lonsatue o karanuze. [loHaTHe 0 XMMUYECKOM paBHOBECHU. PaKTOPHI,
BIMAIOLIME HA CKOPOCTh XMMHWYECKOM PEakuMM M TOJIOKEHUE XUMHYECKOTO
PaBHOBECHH.

OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE  PEAKUMH,  AJIEKTPOHHBIH  OajlaHc
OKHCITHUTENIbHO-BOCCTAHOBUTEIBHOM PEaKLIHH. CocraBieHue ypaBHEHHIA



OKHUCITUTENbHO-BOCCTAHOBUTENIBHBIX  PEAaKUMid ¢  MCOOJIb30BAHMEM  METOAA
3JIEKTPOHHOro OanaHca.

Teopust HneKTPOIUTHUECKON AUCCOLMALIMH, DIIEKTPOJIUTBI U HEAIEKTPOJIUTHI.
Karuonbl, aHnonsl. MexaHu3M AUCCOLMALMM BELIECTB C PA3JIMUHBIMU BHIAMH
XUMHUYECKO# cBsA3u. CreneHpb auccounany. CUIbHBIE U CTTA0bIe AIEKTPOIUTHL.

Peakiimy noHHOro oOMeHa. Y cinoBus NpoTEKaHHWs PEaKIMid HOHHOTO OOMEHa,
NMOJIHBIE M COKpalléHHbIE HMOHHBIE YpaBHEHWA peakuui. CBoicTBa KHCIOT,
OCHOBAaHWI W coJlled B CBETE TNPEACTABICHMH 00 ANEKTPOJIMTHYECKON
mucconnanvu. KauectBeHHblie peakiinu Ha WOHBL. [loHATHE O rHponn3e conei.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHUE C MOJEIAMH KPUCTAUTMYECKHX PEIIETOK HEOPraHWYECKUX
BEIICCTB — METAUIOB M HEeMeTamoB (rpadura W anMasa), CIOJKHBIX BEIIECTB
(Xnopuaa HaTpUA), UCCIACAOBAHHE 3aBUCHMOCTH CKOPOCTH XMMHMYECKOH peakiuu
OT BO3JCHCTBHS Pa3MUHBIX (PAKTOPOB, HCCIEAOBAHHE 3JIEKTPOIPOBOAHOCTH
pPacTBOPOB BEIIECTB, MpOLEcca AUCCOLMALMH KHCJIOT, LIENoYeil W  colieid
(BO3MOKHO  HMCIOJIb30BAHWE BHAEO MATEPHAIOB), TMPOBEICHHE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKaHWUA  peakuuid  HOHHOro  oOMeHa
(oOpa3zoBaHuMe oOcajka, BbIJCJIEHWE Tra3za, o00pa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOILIUX ~ TIPUMEPBI  OKUCIIUTENIbHO-BOCCTAHOBUTENbHBIX  PEaKLMi
(ropeHHe, peakiuu pas3lioKEeHUsA, COCIUHEHHS), PaCllO3HABAHUE HEOPTraHUYECKHUX
BEIIECTB C TMOMOLIBI0 KAYECTBEHHBIX pEaKIWii HAa HOHBI, pEILICHHE
SKCTIEPUMEHTANBHBIX 3a/1a4.

HemeTta/uibl 1 UX cOeIMHEHHS

OOmas xapakTepucTHka rajoreHoB. (OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKTepHbIe CTerneHu okuciaeHus. CtpoeHue U (PU3MUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreéHOB. XHWMHYECKHE CBOMCTBA HAa TIpUMEpPe  XJIopa
(B3aMMOJEHCTBHE € METAUIAMH, HEMETaJUIaMH, LIeno4Yamu). XJIOPOBOIOPO.
ConsHast KMCJIOTA, XMMHYECKHE CBOWCTBA, TOJIyUeHWE, TpUMEHEHHue. JlelcTrue
XJIOpa ¥ XJIOPOBOAOPO/JIA HA OPraHu3M 4YesioBeKa. BakHeilluue XJopuabl U HUX
HAxX0X/JICHUE B MPUPO/JIE.

OO0wmas xapakrepuctuka 31eMeHToB VIA-rpynmnel. OcOO€HHOCTH CTPOEHHUS
ATOMOB, XapaKTEpHbIE CTeNeHH OKuciaeHuA. CTpoeHHe W (PU3WUECKHE CBOICTBA
MPOCTBHIX BEHIECTB — KUCI0POAA U CEPbl. AJUIOTPONHbIE MOU(DUKAIIMN KHUCIOPO1a
U cepbl. XMMHUECKHE CBOMCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3MUECKHE U
XMMHUYECKHE CBOHCTBA. OKCHABI CEPbl KAK MPEJCTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnast  kuciora, ¢usMuecKue M XMMHYECKHEe CBolcTBa (o0lMe Kak
MPEeICTaBUTENS Kjlacca KUCIOT M crneuuduueckue). XHUMHUUYECKHE PEaKIH,
JIekKALIME B OCHOBE IPOMBILIIEHHOTO Crnoco0a MOJMy4YeHUs: CEPHOM KHUCIIOTHI.
[Tpumenenue cepHoit KUCIOThL. COJM CEPHOM KUCIIOTHI, KAUECTBEHHAA pPeaKus Ha



cynbar-uon. HaxoxzaeHue cepel M €€ coelIMHEHHIl B mpupoae. XHUMHUECKOe
3arpsi3HEHUE OKPYIKAIOIIEH Cpelbl COeIUHEHUSMH Cephbl (KHUCIIOTHBIE JIOMXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CTIOCOOBI €ro MPea0TBPaIleHHS.

OO6miaa xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHMSA
ATOMOB, XapaKTEPHBIC CTETICHH OKUCJIEHHS. A30T, PacnpoOCTPaHEHHE B MPUPO/IE,
¢du3ndeckne u XxuMuuecknue cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK, €ro
(pmzHuecKrue 1 XMMUYECKHE CBOHCTBA, MoJayueHue U npumMeHenne. Conm aMMOHUA,
ux (PU3MYECKME U XMMHUYECKHE CBOIMCTBA, MpuMeHeHue. KayecTBeHHas peakuus Ha
WOHBI aMMOHHMS. A30THas KHCIOTA, €€ MOJydeHHe, (PU3HUYECKHE U XUMHUYECKHE
CBOMCTBa (00ImMe Kak TMpeaCTaBHUTENsA Kiacca KUCIOT M cHelu(pUUYEcKHe).
Hcnonb3oBaHWE HUTPATOB W COJEH aMMOHHMS B KauecTBE MHHEPAJIbHBIX
ynobpenuii. XumMuueckoe 3arpsa3HeHue OKpYKalolle cpepl CoeIMHEHUAMHU a30Ta
(KMCITOTHBIC JOKIM, 3arps3HCHHME BO3ayXa, MOYBHl W Boa0éMOB). Docdop,
ayuorponHbie mMoaudukanuu docdopa, ¢PuMUeckMe M XUMHUYECKHWE CBOMCTBA.
Oxkcun docdopa (V) u pocdopras kucnora, puznueckne 1 XUMHIECKHE CBOHCTRA,
nonyuenue. Mcmoms3oBanue hocdaros B kauecTBe MUHEPATBHBIX Y I00PEHHI.

O6maa xapakrepuctuka 31eMeHTOB [VA-rpynnel. OcoOeHHOCTH CTpPOCHHSA
aTOMOB,  XapaKTepHBbIE  CTENEHH  OKUCJICHHS.  YIJIEPOHd,  a/UIOTPOITHBIE
Moauukanyum, pacnpocTpaHeHue B npupoie, (GU3MUECKHE M XUMHUYECKHE
croiictBa. AncopOrusa. Kpyroopor yriepoaa B npupoje. OKCHABI yIiiepoaa, uxX
¢u3nyeckne W XHMWYECKHE CBOWCTBA, JACHCTBHE HA JKUBBIE OpPTaHU3MBI,
NOJTyUYE€HHE U TPUMEHEHHE. DKOIOTWYECKHe NpoOIeMBbl, CBA3AHHBIE C OKCHIOM
yrinepoaa (IV), rumoresa rnoGaabHOro MOTEMJIEHUS KIMMaTa, MNapHUKOBBIH
3pdexr. YronbHas KKCIIOTa U €€ CONU, UX (PU3MUECKHE W XUMHUUYECKHE CBOMCTBA,
nojiyueHue W npumeHeHwe. KauecTBeHHas peakids Ha KapOOHAT-HOHHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3AUCTBE.

[lepBoHavaIbHBIC MOHATHSL 00 OPraHUYECKUX BEIMIECTBAX KAK O COSAMHEHHSX
yrieponaa (MeTaH, 3TaH, 3TUJICH, aUETHIIEH, ITAHOJ, TNIMLUEPHH, YKCYCHAsA KHCIIOTa).
[IpupoaHble HMCTOYHUKHM YIJIEBOJOPOAOB (Yrojib, NPHPOAHBIH ra3, He]pTs),
NPOAYKTEl WX mepepaboTku (O€H3WH), UX PoJib B OBITY W MPOMBIIUIEHHOCTH.
[TonAaTre 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUPax, OeNKax, yriieBogax — U ux
pOMHM B JKM3HH UeNioBeka. MarepuaabHOe €IMHCTBO OPraHWUYECKHX U
HEOPraHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usuyeckme W XHUMHUYECKHE CBOHCTBA, TMOJNyYCHHE U
npumeHeHne. CoeauHeHHus KpemHus B npupoje. OOmue mnpeactaBicHHs o0
okcuae kpemHus (IV) u kpemHueBoit kucnore. CHIMKATBI, UX MUCMOJIb30BAHUE B
ObITY, B TPOMBIILJICHHOCTH. BajkHelIe CTPOUTENbHBIE MaTepHalibl. KepaMuKa,



CTEKIIO, LIEMEHT, OeTOH, kene300eToH. [IpobGneMbr Oe30macHOTO MCMONB30BAHMA
CTPOUTENBbHBIX MAaTEPUAIIOB B TTIOBCEHEBHOM JKM3HM.

Xumuueckuii IKCnepuMeHm:

H3yueHHe 00pa3oB HEOPraHWMYECKHUX BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI,
MPOBEEHNE KAUeCTBEHHBIX PEeaKIHil Ha XJIOPUJ-UOHBI U HAOIIOIEHUE NMPU3HAKOB
WX MPOTEKAHHS, OMBITBHI, OTpaXarOmKMe (PU3NIECKHE M XUMHYECKHE CBOWCTBA
TaJIOTEHOB M WX COCAMHEHHH (BO3MOKHO HCIOJIB30BAHUE BHACOMATEPHAIOB),
O3HAaKOMJIEHHE ¢ o0pa3uamu XJIOPUAOB (TaJlOTEHHIOB), O3HAKOMJIEHHE C
oOpasuamMi  ceppl M €€  COeNUHEHUSAMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHICOMATEPUAIOB), HabMOAeHHe mporecca o0yrIMBaHusA caxapa Mo JACHCTBHEM
KOHIICHTPUPOBAHHOW  CEPHOW  KHUCJIOTBHI, MW3YYCHHE XMMHYECKMX CBOWCTB
pa30aBICHHOM CEPHOMN KUCIIOTHI, MPOBECHUE KAUECTBEHHOM PEaKIK Ha CyJbQar-
WOH M HaOIIOJEHHE TNpH3HAKa €€ MPOTEeKaHHWs, O3HAKOMJICHHE C (PH3HUECKHMMH
cBolicTBaMu a3oTa, ¢docdopa W WX coenuHEHHWH (BO3MOXKHO HCIIOIb30BAHUE
BUCOMATEPHUAIOB), 00pa3aMu a3oTHBHIX U (ochOpHBIX ya0OpeHuit, MomydeHue,
coOupaHue, pacrno3HaBaHME W M3YYCHHE CBOWMCTB aMMHuaka, ITPOBEJICHUE
KAueCTBEHHBIX PEaKIiii Ha MOH aMMOHMS M (ocdaT-noH U M3yUCHHE NMPHU3HAKOB
HUX MPOTEKAHMA, B3aUMOJACHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEAbIO
(BO3MOIKHO HCMOJIb30BaHUE BUICOMATEPUAJIOB), U3yueHue MoJiesIe
KPHUCTA/UTMYECKUX PEIIETOK anmasa, rpadura, ¢ynaepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJICOPOIMM  PacTBOPEHHBIX BEIICCTB AKTHBHPOBAHHBIM  YITIEM |
YCTPOMCTBOM MPOTHUBOras3a, MoJyuyeHHe, COOMpaHHE, PACTO3HABAHUE U M3YUCHHE
CBOWCTB YIJIEKHCIIOTO Tra3a, MPOBEACHUE KAYECTBEHHBIX PEAKLMi Ha KapOOHAT M
CUJIMKAT-MOHBI M M3YUYCHUE TPU3HAKOB UX TMPOTEKaHUA, O3HAKOMJICHHE C
NPOAYKIMEH CHIMKATHOM TPOMBIIIJIEHHOCTH, PEIICHUE HKCIEPUMEHTATIbHBIX
3a1a4 no TeMe « BaskHele HeMeTallIbl U WX COCTMHCHUS .

MeTa/inbl U MX COeTUHEHHS

OO0mas XxapakTepuCTUKa XMMUYECKHX 3JIEMEHTOB — META/UIOB Ha OCHOBaHUH
WX MoJiokeHusa B llepuoamueckod cucteme XuMHUeCKHX osneMeHtoB /J[. WM.
MenaeneeBa u crpoeHua atomoB. Ctpoenue meramioB. Metainuueckas CBA3b U
METajuIMdyecKasd  KpUCTauimdeckasd  pemérka.  DICKTPOXMMHWYECKHH  pan
HanpsOUKeHUH MeTaloB. OU3HYECKUe U XMMHUYECKHUE CBOMCTBA MeTaioB. OOiue
crnocoObl monydyeHusa wmertaioB. [loHATHE 0 KOppO3MM METalJIOB, OCHOBHBIE
crnocoObl 3alUThl MX OT KOppo3u. Cmaebl (CTallb, YYTYH, JHOPAJTIOMHUHHUHA,
OpOH3a) U MX MPUMEHEHHUE B OBITY ¥ MPOMBIIIEHHOCTH.

[[lenounbie mMeTamibl: nomoxkeHue B llepuoanyeckoi cucTeMe XMMHYECKHX
ytemenToB /. M. MeHpeneeBa, cTpoeHHe MX aTOMOB, HaXOXJICHHE B NPHPOIE.
duznyeckre ¥ XUMHYCCKHE CBOMCTBA (Ha mpuMmepe Hatpusa W Kamus). OKCHAbI 1



THAPOKCUIBI HATpUsd W Kanuda. [IpuMeHEeHHe IIENOUHBIX METa/UIOB M HX
COEIUHEHHH.

[[lenoyHo3eMenbHBIE METAJIBI MarHUi W KaJbLUMM: TOJOXKEHUE B
[lepuoamnueckoii cucreme xumudeckux snemenToB J[. M. MenaeneeBa, cTtpoeHue
WX aTOMOB, HAXOKJIEHUE B Mpupojie. OUu3nueckrue 1 XMMHUYECKHUE CBOMCTBA MarHus
W KapuudA. BaxHeliine coeaWMHEHMS KajiblusA (OKCHI, THIPOKCHI, COJIH).
KéctkocTh BOIBI M CIIOCOOBI €€ YCTPaHEHH .

AmomMuHuii: nonoxenue B [lepuoandeckoi cucTeMe XUMHUUYECKHX SJIEMEHTOB
J. M. MenneneeBa, cTpoeHHE aToMa, HaxoKAeHHe B mpupoae. Pusmueckue u
XMMHYECKHE CBOHCTBA ATFOMHHH. AM(OTEPHBIE CBOWCTBA OKCHAA M T'MPOKCH/IA
ATTFOMUHUS.

Kenezo: nonoxenne B [leproandeckoil cHCTEME XUMUUYECKUX 3TIEMEHTOB /.
HU. Mengeneesa, CTpOeHHE aToMa, HaxoKAeHWe B mpupone. dusznueckue u
XUMHUYECKHUE CBOMCTBA skene3a. OKCHIbI, THAPOKCUIBI U comu xkenesa (1) u sxenesa
(IIT), nx coctaB, CBOMCTBA U MOTYyUEHHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C OOpaslamMu METaJLIOB W CIUTABOB, WX (DH3HUYECKHUMH
CBOMCTBAMH, M3YYEHHE  PE3yJbTaTOB  KOPPO3HUH  METAUIOB  (BO3MOIKHO
UCMOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOACHCTBUS OKCHA
KaJlbLIUd W HATPHs C BOJOM (BO3MOXKHO MCIOJIb30BAaHHE BHIACOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KeJie3a B KHUCIOPOJe
(BO3BMOKHO  HCIIOJIb30BAaHHE  BHACOMATEPHAIIOB), IPH3HAKOB  IPOTEKAHHSA
KaueCTBEHHBIX PEAKIMU HAa MOHBI. MarHus, KaJblUsA, aTIOMHHUA, IIUHKA, JKeJe3a
(IT) u xeneza (I1I), meau (I1), HabmoeHUe U ONMKMCAHUE MPOIECCOB OKPALTMBAHUSA
MJIaMEHH HWOHAMH HATPHs, KU W KajdblUad (BO3MOXKHO HCTOJIb30BAHHE
BUIEOMATEPHAJIOB), UCCIIEI0BaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA AJFOMHHUS
U TUAPOKCH A HWHKA, PCIICHUEC SKCNICPUMCHTAJIbHBIX 3a4a4 110 TEME «BaH{Heﬁmne
METAJIJIbl U UX COEAUHEHUSY.

XumMus U OKpyRawIIas cpeaa

Bemectea U maTtepuansl B NMOBCEOHEBHOM JKM3HM 4elOBeKa. beszomacHoe
WCIIOIB30BAaHUE BEIIECTB M XMMHUECKUX peakuuii B ObITy. [lepBas momomis mpu
XMMHUYECKUX 0JKOTaxX U OTPABJICHUAX.

XHUMHUECKOE 3arpsA3HEHHUE OKPYIKAIIECH cpeasl (MpeaesbHas JI0MmyCcTUMast
KOHLeHTpauus BewecTs, Aanee — [[JIK). Porns xumuu B pemeHnn 3K0JI0THUECKHX
npoOiem.

Xumuueckuit IKCnepumMenm:

W3yueHHe 00paslloB MATEepUAJIOB (CTEKJIO, CIUIaBbl META/JIOB, MOJIUMEPHBIE
MarepHuaibl).

Medxcnpeomemnsie ceasu



Peammzanms MeXMpeIMETHBIX CBS3€H MpH W3yUCHHH XUMUH B 9 Kiacce
OCYIICCTBIIACTCS uepe3 HCMONb30BaHWE Kak OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHI, TaK ¥ MOHSATHH, SBIAIOMUXCA CHCTEMHBIMH /11 OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO IHKJIA.

OO0LHMe €CTECTBEHHO-HAYUHBIE MOHATHSA: HAaydHbId (PaKT, THMOTE3a, 3aKOH,
TEOPHsI, aHaJi3, CHHTE3, KIACCH(PHUKALMSA, TEPHOJAMUYHOCTh, HAOIOIECHHE,
AKCNEPUMEHT, MOJACIUPOBAHUE, HW3MEPEHUE, MOJMAEJb, SBJICHHUE, TAPHUKOBBIH
3 deKT, TEXHOJIOT U, MAaTePUAJIBI.

duzmka: Marepus, aTroMm, OSIIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
W30TOMbI, PaAMOAKTHBHOCTh, MOJICKYJIA, AJICKTPUUYECCKHI 3aps, MPOBOJIHUKH,
NOJIYNIPOBOJHUKH,  JHUAJIEKTPUKH, (DOTOMIEMEHT, BEILECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTH, KPHCTAITHYECKAs
peméTKa, CruiaBbl, (M3MYCCKHUEC BETMYHHBI, €IHHMILI H3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJIHIIE.

buonorusi: ¢orocunHTes, AbixaHue, Ouocdepa, SKOCUCTEMA, MHHEPAJILHbBIE
yI0OpEeHUsA, MHKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TATATEIIEHBIE BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJIEI,
MOJIE3HBIE HCKOMIAEMBbIE, TOTTHBO, BOJIHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE  PE3yJbTaThl OCBOCHHSA TPOTrPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHHs AOCTHTAKOTCSA B XOJ¢ OOyuYeHHMs XMMHUM B €IHWHCTBE Y4YeOHOW M
BOCIUTATEIbHON E€ATENBHOCTH B COOTBETCTBHM C TPAJAULIHOHHBIMH POCCHUICKHMM
COLMOKYJIBTYPHBIMH W JyXOBHO-HPABCTBEHHBIMU I[IEHHOCTAMH, MNPHHATHIMH B
o0lllecTBe MpaBWJaMM M HOPMaMM MOBEACHHS W CINOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHHWS, CAMOPA3BUTHS M COLTHATM3AIHH 00YYaOIIHXCSI,

JInaHOCTHBIE ~ PE3yJIbTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYarOUIMUXCSA
PYKOBOACTBOBATBHCSA  CUCTEMOM  MO3UTUBHBIX LUEHHOCTHBIX OPHEHTAUMH H
paclIMpeHre OMbITA ASATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIEC B YaCTH:

1) naTpuoTHYECKOr0 BOCTIMTAHUSA

[IECHHOCTHOTO OTHOLIEHUA K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAY4YHOMY HACJIECIWIO, MOHMMAHMUS 3HAUYCHUA XUMHUYECKOW HAyKW B JKHU3HHU
COBPEMEHHOr0 O00IIECTBA, CMOCOOHOCTH BJIAJAETh JOCTOBEPHOM HMH(pOpMaLMen o
MEPEOBBIX MOCTHKEHHAX W OTKPBITHAX MHPOBOM W OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUAX 00 yCTPOMCTBE MUpa M OOIIIECTBA,

2) rpaskaIaHCKOr0 BOCIIMTAHMSI:

NPEACTABICHAS O COLUHAIBHBIX HOPMaX W MPaBWIAX MENTHYHOCTHBIX
OTHOLLICHUI B KOJUIEKTHBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIENOBATENbCKOM, TBOPYECKOM W APYrHX  BHAAX
NEATENIbHOCTA, TOTOBHOCTHM K Pa3HO00pa3HOW COBMECTHOM [EATENBHOCTH TPH
BBITIOJTHCHUH Y4YeOHBIX, TMO3HABATENIBHBIX 3a7a4, BBIMOJHECHUM XHMHWYECKHUX
IKCMEPUMEHTOB, CO3aHUH YUEOHBIX NPOCKTOB, CTPEMJIEHUS K B3aUMOIMOHUMAHUIO
¥ B3aUMOIIOMOIIH B TIPOLECCE ATOH Y4YeOHOH JEATEIBHOCTH, TOTOBHOCTH
OLICHHBATh CBOE TMOBEACHHWE W TMOCTYNKH CBOMX TOBApPUIIEH C MNO3HIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHMSL:

MHPOBO33PECHYECKUE TPE/ICTABICHUA O BEIIECTBE M XMMHUYECKOW PEaKIMH,
COOTBETCTBYIOLLUHUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABJISIOLIWE
OCHOBY JUUIA MOHUMAaHUA CYIIHOCTH HAay4YHOW KapTHHBI MHpa, MPEIACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PpA3BUTHA NPUPOIBI, B3aUMOCBA3AX YEIOBEKa C
MPUPOTHON CPENOH, O POIH XUMHH B IMTO3HAHUHU dTUX 3aKOHOMEPHOCTEH

MO3HABATEJIbHBIE MOTHBBI, HAITPABJICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUH MO
XUMHH, HEOOXOAUMBIE sl OOBSICHEHHUS HAOIIOJAEMBIX MPOLECCOB W SABJICHHM,
MO3HaBaTeIbHOM, WH(OPMALMOHHOW W YMTATENIbCKOW KYJIbTYPBI, B TOM YHCIIE
HaBBIKOB CaMOCTOSTENIbHOM padoThl ¢ YUeOHBIMM TEKCTaMH, CIPaBOYHOM



JTUTEPATypPOM, JOCTYMHBIMH TEXHHYECKHMH CpeACTBaMU HMH(POPMALIMOHHBIX
TEXHOJIOTHH,

HHTEpPEC K OOYYECHHI0O W TMO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CMOCOOHOCTh K €aM0O0Opa3oBaHMIO, TPOEKTHONM M HMCCIEOOBATEIBCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBJICHHOCTH W YPOBHs OOydYEeHHS B
JIAJIbHEHLLIEM

4) popmMupoBaHUA KYJbTYPHI 310POBbHA

OCO3HAHUE IIEHHOCTH JKU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3/I0POBBIO, YCTAHOBKHM Ha 370POBBIM 00pa3 XKM3HH, OCO3HAHWE TOCICACTBHH H
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT0JIA, HAPKOTUKOB, KYPEHHUS ),
HEOOXOAUMOCTH COOMIOEHUA TpaBWi 0O€30MacHOCTH TMpU  OOpallleHuH ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pPE€abHOM JKU3HU,

S) TpyA0BOr0 BOCIIUTAHMSI:

HHTEPEC K MPAKTHUECKOMY M3YUYEHHUIO podeccuii U Tpya pa3nuyHOro poja,
YBOKEHUE K TPYAy M pe3yJibTaTaM TPYAOBOH JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUsA TMPEAMETHBIX 3HAHWUH 10 XMMHHU, OCO3HAHHBIH BBHIOOD
WHIABUAYAJILHOW TPACKTOPUHU MPOJOIKEHUS 00pa30BaHUSA ¢ YUETOM JIMUHOCTHBIX
WHTEPECOB U CIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHH,
yCcnenHoH npodeccuoHanbHOR AeITENbHOCTH M Pa3BUTHA HEOOXOIUMBIX YMEHHIA,
TOTOBHOCTH aanTHPOBATHCS B PO eCcCHOHANIBHOMN cpeie;

0) IKOT0THYeCKOr0 BOCTIUTAHMSI:

KOJIOTHYECKH LEIecOo00pa3HOEe OTHOIICHHE K TPHPOJAE KaK HMCTOUHHKY
YKHU3HU Ha 3eMmJie, OCHOBE €€ CYLIECTBOBAHMUS, MOHUMAHUE LIEHHOCTH 30POBOI0 H
OezomacHoro oOpa3a JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pr3MUEeCKOMY M MCHXHMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIOICHHS
npaBui 0€30MacHOro MOBeIEHUS NpH padoTe ¢ BEIIECTBAMHU, a TAKKE B CUTyaLUAX,
YTPOXKAOIIHAX 300POBBIO U JKA3HH JIIOACH,

CNOCOOHOCTH MPUMEHSATH 3HAHMS, MOJYYAaCMbIE NMPU MU3YUYEHWU XUMHH, s
pELICHUA 3a1a4, CBA3AHHBIX C OKPYIKAKOLIEH NPUPOJAHON CPEAOH, A MOBBILLICHUSA
YPOBHSI  SKOJIOTMUECKOW  KYJIbTYPbl, OCO3HaHWsA IJ00aIbHOrO  XapakTtepa
SKOJIOTHUYECKHX HpO6ﬂCM H nyTeﬁ UX PCIICHHUA TMOCPCACTBOM MECTOMOB XUMHH,
9KOJIOTUUECKOT0 MBIIIJICHUS, YMEHHS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHKATUBHOW M COLMAIIBHOMN MTPAKTHKE.

METAIIPEAMETHBIE PE3VJIBTATHBI

B cocraBe wmeranpeaMETHBIX PE3YNBTATOB  BBIACIAOT 3HAYUMBIE JUIA
(opmupoBaHus MHUPOBO33pPEHHs OOIIEHAyYHbIE TOHATHA (3aKOH, TEOPHs,
NPUHIAI, THIO0TE3a, (PakT, CUCTeMa, NPOLECC, FIKCIIEPUMEHT U JAPYTroe.), KOTOPhIE
WCTIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX M MO3BOJIAIOT Ha
OCHOBE 3HAHWW W3 ATHUX MPEAMETOB (POPMHUPOBATH MPEJACTABICHUE O LETOCTHOM



HAYYHOH KapTHHE MUpPA, U YHUBEPCaAJbHble yueOHbIE AeHCTBUA (MI03HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIE), KOTOpblE 00ecHeunBarOT (POPMHPOBAHUE
TOTOBHOCTH K CaMOCTOATENIBHOMY IUIAHUPOBAHUIO W OCYLIECTBIICHUIO YUe€OHOU
NEeATEIBHOCTH.

ITo3naBaTebHBIE YHHBEPCAJIbHBbIE YYeOHbIE 1eiicTBHSA

Bba3zoBbie Jioruveckne AeicTBHS:

YMEHHS HMCIMOJIb30BaTh MPHEMBI JIOTMYECKOTO MBIIIJICHHS TMPH OCBOCHHUH
3HAHWM. PACKPBIBATH CMBICIT XMMHUUYECKMX MOHATUH (BBIACHATH UX XaPaKTEPHBIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHATHSMH), MCMOIb30BATh
MOHATHA 71 OOBACHEHUA OTICIbHBIX (PAKTOB W ABJICHUM, BBIOUPATh OCHOBAHUA U
KPUTEPHH I KIACCH(PHUKANH XUMHUYECKHX BEIIECTB M XUMHUYECKHX PEaKIHi,
yCTaHaBIMBATh TMPUYUHHO-CIEACTBEHHBIE CBA3M MEKIYy OOBEKTAMH H3Yy4eHMS,
CTPOMTH JIOTHYECKHUE PACCYKICHHS (MHIYKTHBHBIC, JICTYKTHBHBIC, TIO aHAJIOTHH),
JeJ1aTh BbIBOJBI U 3aKIFOUYEHHS;

YMEHHE TMPUMEHATh B TIpoLecce TMO3HAHUA TOHATHS (MPeAMETHBIE M
MeETarpeAMETHBIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIETH, UCIIOIb3YEMbIE B XHUMHH,
npeo0pa3oBeIBaTh NIMPOKO NPUMEHAEMBIE B XUMHH MOJEJIbHBIEC MPEACTABICHUAA —
XUMHYECKANH 3HAK (CHMBOJ 3J€MEHTa), XUMHuUeckas ¢(opMmyna W YpaBHEHHE
XUMHYECKON peakluu — NpH pelieHur yueOHO-N03HABATENbHBIX 33/1a4, C YUETOM
THUX MOJEIBHBIX MPEICTABICHHUN BBIABIIATH U XapaKT€PU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YUAEeMBbIX O0BEKTOB — XUMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKLIHM,
BBISABIATH  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEACTBEHHBIE CBA3M H
NPOTUBOPEUYHSA B U3YUAEMBIX MPOLECCaX U ABJICHUAX.

ba3zoBble ucciieoBaresibcKue AeicTBUS

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH B KAaYECTBE HMHCTPYMEHTA
MO3HAHWSA, a TaKke B KAueCTBE OCHOBHI IA (DOPMHUPOBAHHUSA THIIOTE3HI IIO
IPOBEPKE MPABUIIBHOCTH BBICKA3BbIBAEMBIX CYIKICHUN;

NpuoOpPETEHHE OMbITa MO [JAHUPOBAHUIO, OPraHW3alud M MPOBEIACHMIO
YUEHMUECKMX HKCIIEPUMEHTOB, YMEHUE HalmoJarh 3a XO0J0M MpOLEcca,
CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro Pe3yJibTar, (opMyaupoBaTh 0000IIEHHUS U
BBIBOJBI TI0 pe3yJibTaTaM MPOBEAEHHOTO OMbBITA, UCCIIEOBAHUSA, COCTABIATh OTUET
0 MPOAENaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BHIOMPATh, AHAIM3UPOBATH W WMHTEPIPETHPOBATH WHOOPMAIIHIO
Pa3NMYHBIX BUAOB W (OPM MPEICTABICHHS, MOJYYAEMYIO U3 PA3HBIX UCTOYHHUKOB
(HayyHO-IONYJISIPHAsT  JIATEpaTypa XMMHYECKOTO COJCP)KAHMSA, CIPAaBOYHbBIC
nocoOus, pecypchl HMHTEepHETa), KPUTHUYECKH OLEHWUBATH MPOTHUBOPEUMBYID H
HEJOCTOBEPHYIO HH(OPMALHIO;



YMEHHE MPUMEHATh Pa3jIuyHbIE METOABl M 3aMpOoChl NPH MOWCKE W O0TOOpE
uH(POPMAIMH W COOTBETCTBYIOIIMX MaHHBIX, HEOOXOMAMMBIX /IS BBITIOTHCHHS
yueOHBIX W MO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THIA, NPUOOPETEHUE OMNBITA B
o0sacTM  WCNoNIb30BaHWs  WH(OPMAITMOHHO-KOMMYHHMKATHUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTMBHOT'O MCIOJIb30BAHHS PA3TMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTHMAIbHYIO (hOPMY MPEACTABIICHUsT HH(POPMALIMH W
WUTIOCTPHPOBATh pPEIIaeMble 3a4aud  HECJIOKHBIMH CXEMaMH, JHarpaMMamH,
npyrumu opMamu rpadiKu U BX KOMOHHALIMAMU,

YMEHHE HCIOJIB30BaTh M aHAJIM3UPOBaTb B TMporecce YyueOHOW U
MCCIIC/IOBATEIBCKON ACATEILHOCTH WH(OPMAIMIO O BJIMSHUM TPOMBIILICHHOCTH,
CEJIbCKOr0 XO35HCTBA W TPAHCNOPTA HA COCTOSHUE OKPYXKAIOIIEH MPUPOTHOMN
Cpeasl.

KoMMyHHKATHBHBIE YHHBEPCAJIbHBIE yUeOHbIe JeHCcTBIS:

YMEHHS 3aJaBaTh BOIMPOCH (B X0Ae auanora W (WiIM) OUCKYCCHH) IO
cymecTBy  oOcyxkmaemoii  Tembl, (OpPMYIUPOBATH  CBOM  TPEIIOKCHHS
OTHOCHTEJILHO BHITIOJTHCHHS NMPEIOKEHHOM 3a/1a4u;

YMEHHSI ~ TPEJCTABIATH  TMOJYYCHHBIE  PE3yJbTaThl  IMMO3HABATEJILHOM
NEATEIBHOCTH B YCTHBIX M THCbMEHHBIX TEKCTax;, JejaTh MPe3CHTALHIO
PE3yJIbTAaTOB BBITIOHEHUA XMMHUECKOTO SKCMEepUMEeHTa (1abopaTOpHOTO OMBITA,
nabopaTopHOit paboThI 1O UCCICAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOI0 MPOEKTA),

yMeHUsi y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
MO3HABATEIBHOW M MCCJIEAOBATEIBCKOM  JACSTEIbHOCTH  MPH  PELICHUH
BO3HHUKAKIIKMX Npo0JieM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COrJIacOBaHMS
no3uiui (00cyxkaeHus, 0OMeH MHEHHAMH, «MO3TOBBIE IITYPMBI», KOOPIMHAIHA
COBMECTHBIX JICHCTBMH, OMNpEACICHUE KPHUTEPHEB IO OLEHKE KadyecTra
BBITIOJIHEHHOH pabOThl U APYTHE).

PeryasiTuBHbBIE YHHBepcaJibHbIE YUeOHbIE AelicTBUA:

YMEHHE CaMOCTOSITEJIbHO OMPEAeNIATh e OeATeIbHOCTH, TUIAaHHUPOBAaTh,
OCYILECTBJIATh, KOHTPOJMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NEATEIbHOCTD, BBIOMpaTh Hanbosee »(PheKTHBHBIE CITOCOOB! pelIeHHA YIeOHBIX U
MO3HABATEBHBIX 3a7a4, CaMOCTOATENBbHO COCTABIATb WJIM KOPPEKTHPOBATH
NPEUIOKEHHBIH alrOPUTM  JACHCTBUI MpPH BBIMOJHEHWH 3aJlaHUil ¢ y4ETOM
MOJIYYEHHST HOBBIX 3HAHHWH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIIMIX,
OIICHUBATh COOTBETCTBME MOJYYCHHOTO PE3yJibTaTa 3asBJICHHOH LEIH, YMEHHE
WCIIOTB30BAaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaraeMbi€ B YCJIOBUH 3aaHHH.

INPE/IMETHBIE PE3VYJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJIbTATOB [0 OCBOGHHMID 0053aTEBHOTO
COACpKaHUA, YCTAHOBJCHHOTO JaHHOM eaepanbHOil paboueii mporpaMMoi,
BBIJICIISIIOT. OCBOCHHBIC O0YYaIONIUMHUCI HAy4YHBIC 3HAHHWS, YMEHHS W CIOCOOBI



nedcTBuit, crnenuduueckue I8 NpeAMETHOH o0nacTh  «XHUMHS», BHIBI
NEATeIbHOCTH 10  TIOJIYUEHHIO HOBOIO  3HAaHMA, €ro HHTEpIpPEeTallHH,
npeoOpa30BaHUI0 U IPUMEHEHHIO B PA3IMUHBIX YUCOHBIX U HOBBIX CHTYaI[UAX.

K xonny oOydenus B 8 kjiacce npeAMETHBIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMXCS YMEHHIH:

» PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX TMOHATHI. aTOM, MOJIEKYJa,
XUMHYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOYKHOE BEIICCTBO, CMECH
(OTHOPOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCHTEIbLHASA aTOMHAs U
MOJIEKYJISIPHASA Macca, KOJIMYECTBO BELUECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas 1011 XUMHUUYECKOTO 3JIEMEHTAa B COEIUHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTAa, OCHOBAHME, COJb, ICKTPOOTPULIATEIHBHOCTh, CTENECHD
OKHMCIICHHS, XUMHUYecKas peakimsa, KiacCU(UKal|sa peakiuii: peakiuu
COCAMHCHHKA, PCAKIIMKW Pa3ioKCHHUA, PCAaKIHMH 3aMCIICHHA, PCAKIIHH
o0OMeHa, IK30- U IHAOTEPMHUECKHUE PEaKIUH, TEIIOBOH 3(PeKT peakuum,
PO aroMa, 3JIEKTPOHHBIM CJIOH aToma, aTOMHash OpOWUTalb, paaHycC
aToMa, XUMHYECKas CBA3b, MOJSApHAA U HETOJspHAsA KOBAJICHTHAS CBS3b,
WOHHAsA CBs3b, MOH, KaTMOH, aHWOH, PacTBOP, MaccoBas AOJA BEIIECTBA
(mpolLieHTHAs! KOHIIEHTpPAIIUsA ) B pacTBOpE;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMMHWYECKHX TMOHATHH U
NPUMEHATH ATH TOHATHA MPU ONMHUCAHWH BEIIECTB M MX MPEBPAIICHHIA;

e HCMHOJB30BAaTh XHMHUYECKYID CHMBOJIMKY I COCTaBIeHHSA (hopMyn
BCILICCTB U YPABHCHHUM XHUMHUYCCKUX PEAKIIHM;

e OMpPEICTATh BAJCHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCAMHECHHSX,
CTENEHb  OKWUCIIEHHWS  3JIEMEHTOB B  OWHAPHBIX  COEAUHEHHSIX,
NPUHAJUIEKHOCTh BEIECTB K OMNPEASIEHHOMY KJIacCy COEIUHEHWH 10
dbopMynam, BHA XHMHYECKOH CBA3M (KOBaJIeHTHAsd ¥ HWOHHAs) B
HEOPTraHMUECKUX COCAMHEHUAX

e packpeiBaTh cmbiC llepuoauueckoro 3akona J[. M. Menneneesa:
AEMOHCTPUPOBATh TMOHMMAHHE TIEPHOJMUYECKONH 3aBUCMMOCTH CBOKHCTB
XHUMHUCCKHUX 3JICMCHTOB OT HUX IIOJIOXKCHHUA B T[epuo;:mtle(:Koﬁ CHCTEMCE,
3aKOHOB COXPaHEHHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHS, 3aKOHAa ABOTapo;

e ONWUCHIBATH W XapakTepu3oBarTh TabmuuHyio ¢opmy Ilepuoanueckoi
CUCTEMBl XHMHUYECKHUX JJIEMEHTOB. pa3iWyaTh TMOHATHA «TJIaBHaA
noarpynna (A-rpynna)» u «modounas noarpynmna (b-rpynma)», manmsie u
OOMBIIME NEPUOABI, COOTHOCHTh O0O03HAYCHHS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguueckas cucrema Xumuueckux sjementoB JI. M.
MeHpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOSHHS aTOMOB



XHUMHUECKHX JIEMEHTOB (COCTaB M 3aps] sapa, 00lIee YUCIIO IEKTPOHOB
U pacrpeie/ieHne UX 110 JIEKTPOHHBIM CJIOAM);

KIacCH(UITIPOBATh XUMHUYESCKHE SJIEMEHTBI, HEOPTaHUUECKHE BEIeCTBa,
XUMHYECKHE Peakiuu (10 YHUCIy W COCTaBY YYACTBYIOIIUX B PEaKIHH
BEILIECTB, 10 TEIOBOMY 3 dekTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XWMHUECKHWE CBOWMCTBA BEILECTB
Pa3UYHBIX KJIACCOB, MOATBEPIKIAas OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUH COOTBETCTBYIOIIMX XUMMHYECKUX PEAKLIMH,

NPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KaUE€CTBEHHOT'O
CcOCTaBa, BO3MOJKHOCTH TMPOTEKAaHWA XUMWYECKHX TIPEBPAIICHUA B
Pa3TUYHBIX YCIIOBHAX,

BBIUMACTATh OTHOCHTEIBHYIO MOJICKYTAPHYI0O W MOJIAPHYIO  MAacChl
BEIIECTB, MAacCCOBYIO [OJI0 XHMHYECKOTO »HieMeHTa 1o ¢opmyne
COEJIMHEHHSI, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUThH PACUETHI
10 YPaBHEHHIO XUMHUYECKOH PeaKIuu;

NPHMEHATH OCHOBHBIE OIEPAITUH MBICIIHTEIIBHON MEATETbHOCTH — aHAJIA3
U CHHTE3, CpaBHEHHe, 0000IIEHHE, CHCTEMAaTH3aIHIO, KJIacCH(HKAIIHIO,
BBISIBJICHUE TPHUYHHHO-CJIEJACTBEHHBIX CBS3€H — JUIS M3yUeHHS CBOWMCTB
BCIICCTB W XUMHYECKMX PCaAKIMH, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAHUS — HAOMIOJCHUE, HM3MEPEHHE, MOJACTHPOBAHHE, SKCIECPUMEHT
(peasibHbIA ¥ MBICJIEHHBIH);

CJIeIOBaTh  NpaBWJIaM  TOJIb30BAHUA  XHUMHUECKOM  MOCyIOH |
nabopaTopHbIM  O0OpPYJOBaHHWEM, a Tak)Ke IIpaBHJIaM OOpalleHUus C
BEIICCTBAMH B COOTBETCTBMM C HWHCTPYKIHMAMH TI0 BBIMOJHEHHUIO
71a0OpaToOpHBIX XMMHWYECKUX OMNBITOB MO TMOJYYEHUIO KU COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAA M KHMCJIOPOJA), MNPUTOTOBIICHHUIO
PacTBOPOB ¢ ONPEeAEIEHHON MACCOBOM J0JIEH PAaCTBOPEHHOrO BELIECTBA,
TUTAHAPOBATH W TIPOBOJWTH  XHMHUYECKHE  IKCIIEPHMEHTHI  TIO
Pacno3HaBaHHUIO PACTBOPOB IIEIOYEH W KHUCIIOT ¢ MOMOIIBIO HHIMKATOPOB
(rakmyc, peHondraierH, METUIOPAHIK U IPYTHE).

K koHny oOyuenus B 9 Kj1acce npeaMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCSA YMEHUM:

PacKpbIBaTh CMBICJ OCHOBHBIX XHUMHWYECKMX TIOHATHH. XUMHYECKHH
ANEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, MPOCTOE BEUIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTBH, JJIEKTPOOTPULIATE/IBHOCTD, CTEIEHb
OKHCIICHHS, XMMHYECKasd PeakKius, XUMHUECKas CBsA3b, TEIJIOBOH (et
peakuuu,  MOJib,  MOJISIPHBIH ~ 00BEM,  pacTBOp,  SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIECKTPOIUTHYECKAs AUCCOLMALMA, PEaKIUMH HOHHOIO
oOMEHa, KaTaau3aTop, XWUMHYECKOE paBHOBECHE, OOpaTUMbie U



HeOoOpaTUMBbIE PEaKLUUH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKHUCIIUTENb,  BOCCTAaHOBUTEIb, OKHCIEHHME W  BOCCTAHOBJICHHE,
ajmoTponusa, aMm(poTepHOCTh, XMMHYECKas CBA3b (KOBAJCHTHAsA, WOHHAsA,
METAIIMUECKas), KPUCTA/UIMUECKas peléTka, KOPpPO3us META/UIOB,
CIMJaBbl, CKOPOCTh XHMHYECKOH peaKlMH, TMPEACIbHO A0NyCcTHUMas
koHueHntpaums /1K semecTna;

WUTFOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XWMHUYECKHX TOHATHH H
NIPUMEHSATh 3TU NOHATHS MPHU ONMKMCAHUH BELLIECTB U UX MPEBPALIEHUH;
UCIIONIb30BaTh XUMHYECKYID CHMBOJIMKY JJi COCTaBliEHHA (HOpMYyI
BEILIECTB U YPABHCHUN XUMHUYECKHUX PEAKLIMH;

ONPEACIISITh BAJICHTHOCTb M CTENECHb OKUCIICHHUSI XMMUYECKUX JTIEMEHTOB B
COEJMHEHMSIX PA3JIMUYHONO COCTAaBa, MNPUHAMAJICKHOCTh BELIECTB K
OTpeIeIEHHOMY KJIacCy COEIMHEHHH 1o (opmysiaMm, BHJI XHMHUYECKOH
CBA3M (KOBAJCHTHAsA, WOHHAsA, METAJUIMYECKass) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA/l MOHA MO XMMHYECKOH (opMmyse, XapakTep cpeasl B
BOJIHBIX PAacTBOPaX HEOPTraHUYECKUX COCAMHEHUMN, THUI KPUCTATHYCCKOM
PELIETKH KOHKPETHOr O BEILECTBA,

packpeiBath cmbica [lepmoamueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TOHMMAHME. OMNUCHIBATh M XapaKTepU30BaTh
tabnmuunyo dopmy Ilepuoanyeckoil CHCTEMBI XMMHUYECKHX SJCMECHTOB:
pasznuyarh MOHSATUS «riaBHas noarpynna (A-rpynmna)y v «nododHas
noarpynna (b-rpynna)», manbie ¥ OOJbLIME NEPUOABI, COOTHOCHUTD
0003HAUEHHUsA, KOTOPBIE HMEIOTCSA B TMEPHOJMUECKONW TadnMue, ¢
YUCJOBBIMU  XapaKTEPUCTHKAMH  CTPOCHMS  aTOMOB  XMMHUUYECKHUX
IEMEHTOB (COCTAaB M 3apsj  sapa, oOIIee 4YHCI0 DJIEKTPOHOB H
pacrpeaeacHie HMX MO DJICKTPOHHBIM  CJI0SIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB JJIEMEHTOB M MX COCJIMHECHHH B
npeaeniax MajibIX MEePHOJOB W TJIABHBIX MOATPYIN C YUYETOM CTPOSHHS UX
ATOMOB;

KJIaCCH(HUIIMPOBATh XMMHYSCKHE AJIEMEHTHI, HEOPTaHHYECKHE BEIIECTBA,
XMUMHUYECKHE peakiMu (M0 YHUCITy M COCTAaBY YYAacTBYIOIIMX B PEaKIUW
BEILIECTB, MO TEIUIOBOMY 3((DeKTy, M0 U3MEHEHHIO CTEIEHEH OKHCIICHUS
XHMHYECKHX DJIEMECHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOWIME M CheluM(PHUECKHEe XUMHUYECKHE
CBOMCTBA NPOCTBIX W CJIOKHBIX BELIECTB, MNOJATBEPKAAs OMMCAHUE
NpUMEpPaMH MOJIEKYJISIDHBIX M HWOHHBIX YPABHEHHWH COOTBETCTBYHOLIHX
XUMHYECKHX PEAKLIHIL;

COCTaBIATh YPABHEHUA DJJEKTPOIUTHYECKOW JAMCCOLMALMM  KHUCIIOT,
LIEJIOUEH U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMeHa, YypaBHEHHsA peakUWi, MNOATBEP)KIAOIMMUX CYIIECTBOBAHHUE
TEeHETHUECKON CBA3M MEKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb  OKHMCJIMTEJIbHO-BOCCTAHOBUTEBHBIX  PEAKIUH
NOCPEACTBOM COCTABJICHHS JICKTPOHHOrO OanaHca dTUX PeaKiMii;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT WX CTPOCHHA,
BO3MOKHOCTH TIPOTEKAHUSA XWMHWYECKHX TNPEBpAIICHU B PpPa3THUHBIX
YCIIOBHSAX,

BBIUUCIATh OTHOCHTEIBHYIO MOJCKYIAPHYIO W  MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHMYECKOTO JJieMeHTa mo dopmyne
COEJIMHEHHMS, MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
[0 YPABHEHHIO XUMHYECKOMN PEaKIHK,

coOmoaare  MpaBWja  TOJb30BAaHUA  XUMHUYECKOM  MOCYIoH |
nabopatopHbiM 000OpyJOBaHWEM, a Takke TMpaBWjia oOOpalieHus C
BEUICCTBAMH B COOTBETCTBUM ¢ HWHCTPYKUMSMH 110  BBINOJHEHHIO
Na0OpaTOPHBIX XHMHYECKHX ONBITOB 1O TMOJYUYEHHIO H COOHPaHHIO
razoo0pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKHUCIIOrO rasa);

[NPOBOJAUTE  PEAKLIMH, MOATBEPKAAIOLIHE KaueCTBEHHbBIH COCTaB
Pa3IMYHBIX BEILLECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPHA-, OPOMUI-,
wonua-, kapbonar-, ¢ocdar-, cunmukar-, cynbdar-, THAPOKCHI-HOHBI,
KaTHOHbI aMMOHHS W HOHBI M3YUEHHBIX METAJIOB, MPHCYTCTBYIOIIHE B
BOJHBIX PacTBOPax HEOPTraHHUECKHX BEILIECTB;

MPUMEHAThE OCHOBHBIE OINEpPallMi MBICITUTEILHON NesITeIbHOCTH — aHaJIu3
U CHHTE3, CpaBHeHHe, O0000IIEeHHe, CHCTEMATU3alluI0, BBISIBICHUE
MPUYHUHHO-CJICCTBEHHbBIX CBA3E€H — 11 U3YYEHHMSA CBOWCTB BEIIECTB W
XHMHUECKHUX PEAKIHH, ECTECTBEHHO-HAYUHBIE METOAbl MO3HAHHUS —
HaOJIIOAEHUE, W3MEPEHUE, MOJICIIMPOBAHUE, SKCNEPUMEHT (peajbHbIii U
MBICJIEHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTso uacos
Ne Haumenosanue pasaeios v DJieKTpoHHbIe (U pOoBbIE)
n/n TeM NPOrpamMmbl Bcero KonTpoapmnie lpaxTireckne o0pa3oBaTe/ibHbIE pecypebl
padoTbl padoTnl
Paznen 1. lleppoHauyaibHbIe XHMHYECKHE MOHATHS
XuMusi — BaxcHasi 00J1aCThb
L1 €CTeCTBO3HAHHS U 5 ’ butmuoreka [IOK
NPAKTHYECKOM JeATEIbHOCTH https://m.cdsoo.ru/7f41837¢
YyelioBeKa
12 BemecTBa U XuMH4eCKHE 15 | bubnuoreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20
Paznen 2. BakHelmHe npeacTABHTETH HEOPTAaHHYECKHX BelIeCTB
21 Bosnyx. Kucnopon. [lonstue 6 bubnuorexa [TOK
' 00 okcHaax https://m.edsoo.ru/7f41837¢
2 Bogaopoa Ilonsitue 0 kuciorax 3 | Bubmorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopa. Pactsopsl. IlonsiTue 06 5 1 ) bubnuorexa LIOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBI€E KTaCChI 1 i ) Bubnuorexa LIOK
HEOPraHWYECKHX COETHMHEHHI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axon u llepuoanyeckasn cucrema xumuieckux 1emenTos /I, U. Menaeneesa. CtpoeHne aToMoB.
Xumuuyeckas ¢Bs3b. OKHCIHTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIHH




Ilepuonuueckuii 3aK0H U

31 Ilepuogudeckas cucrema 7 bubmuorexa LIOK
XUMHYEeCKHX daeMeHToB J1. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
XHUMHUYECKAs CBA3b,

32 OKHCIUTENILHO- 8 Bubmmorexa [JOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUH
butmoreka [OK
Hroro o pasaey 15 https://m.edsoo.ru/7f41837¢
PezepBHOE Bpems 3 Bubmuorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

IMPOI'PAMME




9 KIIACC

KoanvecTBo yacos DIeKTPOHHBIE
HaumeHoBaHue pa3aesioB H TeM uHdposbIie
Ne n/m P Kontpoabusie | IlpakTiHueckue (zmpp )
MporpaMmblI Bceero obpas3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pasznen 1. BemecTBo 1 XUMHYECKHE PeaKIHH
11 ITosTopenue u yriybneHue 3HaHHI 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHX 4 Bbubnuoreka LIOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNeKTPOIUTHYECKAs TUCCOLMALIMSL g 1 1 bubnuorexa LIOK
' XHUMUYECKHe peakLHH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pasnen 2. Hemera/libl 1 HX CO€IHMHEHHA
51 OO0w1ast xapakTepuCTHKa XUMHYECKUX 4 1 bubnuorexa LIOK
' snemeHToB VIIA-rpynnel. [anorens https://m.edsoo.ru/7f41a636
OO0mas xapakTepucTHKa XUMHYECKHUX
22 snemenToB VIA-rpynmel. Cepa u eé 6 bubmmorexa LIOK
‘ pymmet. L€p https://m edsoo.ru/7f41a636
COEIIMHEHUs
OOmast xapakTepUCTHKA XMMHUYECKNX
2.3 SHEMEHTOE VA—lIi nnsl, A30T, pocdop u nx 7 1 Bubanorexa TTOK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUs
OO0w1ast xapakTepuCTHKa XUMHYECKUX
24 BﬂeMeHTOE IVApr nmnsl. Yriaepon u 8 | 2 bubmmorexa [JOK
' . PYIHIBL poa https://m.cdsoo.ru/7f41a636
KPeMHHH U UX COeIMHEeHUs
Hroro no pasaeny 25




Paznen 3. MeTa/Libl M HX COeTHHEHHSA

. bubnuorexa LIOK
3.1 Obuwe cpoiicTsa meTaos 4 https://m.edsoo.ru/7f41a636
. butmorexa [OK
32 BaskHelilye MeTannbl H UX COIUHEHHS 16 htps://m cdsoo.ru/7f4 12636
Hroro no pasneny 20
Pasznen 4. XumMua H OKpyKalomas cpeaa
4.1 BemjectBa 1 MaTepHalibl B )KHU3HH YEJIOBEKA 3 BeGmzorexs [IOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOEe Bpems 3 Bubnuorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauuecTBo uacos DJIeKTPOHHbIE
Ne aTa HHPPOBbIE
Tema ypoxa Konrpoabnsie | Ilpakrnuyeckune A br
n/n Bcero H3yueHusi | 00pa3oBaTe/ibHbIE
padoTsl padoTsI
pecypceel

1 IIpenmer xumun. Posib XUMHUU B KH3HH 1 bubtnuoreka LIOK
yesnoBeka. Tena 1 BelecTsa https://m.edsoo.rw/ff0d210¢

2 [ToHATHE O METONIAX TMO3HAHUA B XUMHH 1 buGmmorexa [IOK

https://m.edsoo.ru/ff0d227¢
IMpakruyeckas pabora Ne 1 «IIpaBuna

3 paboThl B 1a0OPaTOPHU U MPUEMBI ! bubnunoreka IJOK
oOpaineHus ¢ 1abopaTopHbBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHHEM»

4 Yuctele BemecTBa U cMecH. CriocoObl . Bubnuorexa [JOK
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2

5 «I]’)as eJieHHe cnlz)[ecef/i (Ha mpumepe 1 budmorexa LOK

8 . prMEP https://m.edsoo.ru/ff0d28c8
OYUCTKH MOBAPEHHOIT CONN)»
Bubtmoreka [IOK

6 ATOMBI 1 MOJIEKYJILL ! https://m.edsoo.ru/ff0d?a6c

. XHUMHYECKHE 3JIeMEeHThI. 3HAKH ! bubtnuorteka LIOK
(CMMBOMBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTeie 1 CoKHBIE BELIIECTBA 1 buGmorexa [TOK

P H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYISIPHOE YUEHHE 1 butmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSTHCTBA COCTaBa BCHICCTB.

bubnuoreka [IOK
10 Xumuueckas popmyna. BaneHTHOCTD
bopmy https://m.edsoo.ru/ff0d2eac
aTOMOB XUMHYECKUX 3JIEMEHTOB
1 OTHocuTeNnbHAast aTOMHAsi Macca. Bbubnuorexa IJOK
OtHocHTeNbHAS MOJIEKYJIAPHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas 10JIsI XUMHYECKOTO bubnuoreka [IOK
3JIEMEHTA B COEITMHEHHH https://m.edsoo.ru/ff0d350c
13 Konuuecrso Bewectsa. MoJib, Butmuoreka [TOK
J
MounspHas macca https://m.edsoo.r/ff0d5230
14 DuznYecKre 1 XMMUYECKHE SBICHUS. bubnuoreka [IOK
XuMHYeCKas! peakLusl https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky 1 yCI0BUs POTEKAHUS bubnnoreka ITOK
XUMHUYECKUX peaKuuii https://m.edsoo.rw/ff0d3al6
16 3aKOH COXpaHEHUs] MacChl BELIECTB. Bbubnuorexa LIOK
XUMHYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BorauciieHuss KOJU4eCcTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XHMHUUECKHUX budmorera LOK
n . P https://m.edsoo.ru/ff0d5708
peaxuuii
Knaccudurkauus XuMH4YECKHUX pPeakui
18 (COC,I[I/II-(};HHH A3JIOKEHUS P Bubmuorexa LIOK
P ’ https://m.edsoo.ru/ff0d3f34
3ameleHus, ooMena)
M. B. JIoMOHOCOB — yu€HBblii-
19 suuuknonenuct. OdodueHne u buGmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aLIHs 3SHAHHI
20 KonrtponbHas pabota Nel no teme Bubnuoreka LJOK
«BemecTBa U XMMHYECKHE PEAKLIMI https://m.edsoo.r/ff0d4290
21 Bo3nyx — cmecsk razos. Cocras bubnuoreka LIOK

BO3OyXa. KI/ICJ'[O])O,H — 3JIEMCHT H

https://m.edsoo.ru/ff0d448¢




npocTtoe BeniecTBo. O30H

duznueckre 1 XMMHUUECKHE CBOICTBA

22 KUCIopoaa (peakLuu OKUCIIeHUs bubmmorexa LIOK
pona (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). ITonsitie 00 oxcuaax
CriocoOrl monyueHust KUCIOpPOoaa B
23 nabopaTopuH U MPOMBILIJICHHOCTH buGmmorexa [IOK
patop P ' https://m_edsoo.ru/ff0d497a
[IpumeHneHne KuCcmopoaa
TennoBoii s3gexT xuMuueckoii
04 PeaKLMu, MOHSATHE O Bubtmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKHX PEAKLIMAX
Tonnuso (HedTh, yrojbs U MeTaH).
25 3ar HSHe]-E]/qu;OS yxa crocoObl 331"0 budmorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
npenoTBpaLIeHHS
ITpakTuieckas pabota Ne 3 mo Teme
26 «ITonyuenue u codupaHue KUCIOpoOaa budmorera LOK
Y . P poaa, https://m.edsoo.ru/ff0d4ae2
U3y4YeHHE ero CBOHCTBY
57 Bonopon — aneMeHT u npocroe Bubtmoreka [IOK
BelecTBO. Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 @usnUecKkue U XHMHYEeCKHE CBOMCTBA bubtnuorteka LIOK
Bonopoaa. IlpuMenenue sogopoaa httos://m.edsoo.ru/ff0d4dd0
butnuotexa [IOK
29 IT
ORATHE O KHCJOTax 1 COIX https://m.edsoo.ru/ff0d50d2
30 CrniocoObl mosy4eHust BOAOPOAA B bubtnmuoreka LIOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padota Ne 4 o Teme
butnuoreka [TOK
31 «ITonyuenue u coOupaHue BoIOPOA,

H3YUCHHE €TI0 CBOICTBY

https://m.edsoo.ru/ff0d4£42




MomnsipHblit 00bEéM ra30B. 3aKoH

bubnuoreka [{OK

32 -
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0béMa, KOJIHYECTBA

33 BELIECTBA ra3a no ero U3BeCTHOM buGmorexa LOK

B y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA UJIH O0BEMY
Brruucnenust 00bEMOB Ta30B 10

34 ABHEHUIO PEaKIIHH Ha OCHOBE 3aKOHA buGmmorexa [OK
YI: ) P o https://m.edsoo.ru/ff0d5708
00OBEMHBIX OTHOIIIEHHIT ra30B

35 DU3HUECKHE U XUMHUUYECKHE CBOMCTBA Bubmuoreka IIOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHnuii. [ToHsiTue 06 bubnuoreka [IOK
UHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bona kak pacrBoputenb. HacbieHHbie

37 u HeHaCbILII).IEHHb]z acTBOpbl. MaccoBas Bubanorera OK

P PPl https://m.edsoo.ru/ff0d5b40
ZIOJIs1 BEIECTBA B PaCTBOPE
[Mpaxtiueckas padbota MNe 5 no teme

38 «IIpuroTosneHue pacTBOpPOB C bubnmnoreka ITOK
OnpenenEHHON MacCOBOM aA0Jei https://m edsoo.ru/ff0d5eba
pacTBOPEHHOIO BEILECTBAY

39 Konrponbaas pabora Ne2 no teme bubnuorexa LJOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
Oxcuabl: COCTaB, KIacCHPUKALINA, Bubtmoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
[TonyueHue u XUMUUECKUE CBOHCTBA

41 KUCJIOTHBIX, OCHOBHBIX M aM(OTepHBIX bubmiorexa [IOK

’ P https://m.edsoo.ru/ff0d664¢
OKCHIIOB
47 OCHOBaHMA: COCTaB, KIacCU(UKALIMA, butnuorexa [TOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




ITonyueHue U XMUMHYECKUE CBOMCTBA

bubnuoreka [{OK

43
OCHOBAaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, knaccudukarms, bubtnuoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfec?
45 ITonyuenue u XMUMHYECKUE CBOMCTBA bubmotexa [{IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,
46 cnocoébllj 0JI q)eHHs[ xuMH:Zcp](He bubmmoreka LIOK
o Y ’ https://m.edsoo.ru/00ad9474
CBOWCTBA
[TpakTuieckas pabota Ne 6. Pemenue
47 JKCIEePUMEHTANbHBIX 3a7a4 110 TeMe butnuorexa [TOK
«OCHOBHBIE KJIACChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COeIMUHEeHHI
43 ['eneTnueckas CBA3b MEKAY KIaccaMu bubaunoreka LIOK
HEOPraHWYECKUX COETMHEHHH https://m.edsoo.ru/00ad9as50
Butmoreka [IOK
49 O0001eHue 1 cucremaru3alus 3HaHui
Hl " https://m.edsoo.ru/00ad9cb2
Konrponbaas pabora Ne3 no teme
50 "OCHOBHbBIE KJIACChl HEOPraHUYECKHX buGmorexa [IOK
o P https://m.edsoo.ru/00ad9%¢1a
COeIMHEeHMIT
ITepBbie MONBITKH KiaaccurKaiu
51 XUMHUecKUX 35neMeHTOoB. [loHsATHE O budmmorera LOK
‘ https://m.edsoo.ru/00ad9ffa
rPYINax CXOAHBIX 3JIEMEHTOB
ITepuoanueckuii 3aKk0H 1
P bubtnuoreka LIOK
52 ITepnoanyeckas cucreMa XMMHUYECKHX
https://m.edsoo.ru/00adad2¢
snemenToB JI. 1. Menneneesa
bubmuorexa ITOK
53 Ilepuoael, rpymmel, MOATPYIIIbL 1

https://m.edsoo.ru/00ada52¢




Ctpoenne atomoB. CoCTaB aTOMHBIX

bubnuoreka [{OK

> saep. M3otoner https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubnuorexa LIOK
https://m.edsoo.ru/00adabbe
cuctemsl JI. 1. MeHnneneeBa
XapakTepucTHKa XUMHYECKOTO
56 3JIEMEHTA T0 €ro MOJIOKEHHIO B bubnuoreka [IOK
Ilepuoanyeckoii cucteme I, M. https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [Tepuoanyeckoro 3akoHa ajisi
57 pasBuTHs HaykHu v npaktuku. J{. 1. bubnmnoreka IJOK
MenpaeneeB — y4€Hblii, Neaaror U https://m.edsoo.ru/00ada96e
rpaskIaHUH
DNeKTPOOTPHLATENILHOCTE ATOMOB
58 XHMI/III]:%C](:))( 3JIEMEHTOB/ Bubmorexa LIOK
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nposepounasi pabora
bubtnuorteka LIOK
59 Honast XHMIHECKasT CBs3b https://m.edsoo.ru/00adac34
60 KoBaneHTHast nonspHas XuMHU4eCcKas bubmorexa [{IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KosaneHnTHas HenomnsipHas XMUMHUYECKas bubtnuoreka LIOK
CBsA3b https://m.edsoo.ru/00adaab9
butnmuotexa [IOK
62 CTenexs oxHCIeHI https://m.edsoo.ru/00adae28
63 OKHUCINTEILHO-BOCCTAHOBUTEIbHBIE Bubmoreka LIOK
peaKkuuu https://m.edsoo.ru/00adb076
64 OKHCITHTETH U BOCCTAHOBUTEIIH bubmmorexa LIOK

https://m.edso00.ru/00adb076




65 KonrtponbHas pabota Ned o teme | bubnuoreka [IOK
«CtpoeHHe aToMa. XUMHYECKasA CBA3b» https://m.edsoo.ru/00adb486
66 PesepsHblii ypok. Obo01enue u 1 bubnuoreka L{OK
CHCTEMATH3AaLHA 3HAHUI https://m.cdsoo.ru/00adb3 3¢
67 Pesepenerii ypok. O6obuieHne 1 . bubmotexa [{JOK
cUCTeMaTH3allis 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHbiii ypok. Obo0OueHne u ! bubnuorexa LJOK
CUCTEMATH3aLIUs 3HAHUH https://m.edsoo.r/ff0d61cHd
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9 KIIACC

KoauvecTBo uacos DIeKTPOHHbIE
Ne Hara undpoBbIe
Tema ypoxka Konrpoabubie | IlpakTuueckue
n/n Bceero H3yueHHs | oOpa3zoBaTe/ibHbIE
padoTsl padoThI
pecypchbl
ITepuonuyeckuii 3aK0H.

! INepuoanueckas cucrema . bubnunoreka IJOK
XUMHYEeCKHX dneMeHToB 1, WM. https://m.edsoo.r/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOICTB XUMHYECKHUX 3JIEMEHTOB 1 buGmorexa [IOK

B https://m.edsoo.ru/00adb6b6
NepBbIX TPEX NEPHOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [TOK
HEOPraHHYEeCKHX BEIIECTB https://m.cdsoo.ru/00adb7¢2

4 Buabl XMMUYECKOH CBSA3M U THIbL 1 bubnuoreka LIOK
KPHCTAJUTMYECKHX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padora Nel o teme

5 «IToBropenue u yrayOneHue 3HaHUI 1 1
OCHOBHBIX pa3/eNioB Kypca 8 kiacca»

6 Knaccudukaumsa XMMHUIECKUX . bubmmorexa [{IOK
peaKuuii Mo pa3aMYHbIM MTPHU3HAKAM https://m.edsoo.ru/00adbeb0
IlonsTie 0 CKOPOCTH XUMHYECKOMH

7 ca o e 0 rOMOre ! Bbubnuoreka LIOK

kuuu. [ToHsTHE O TOMOreHHBIX 1
p https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaAKLUAX
IlonsATHE O XMMHYECKOM PaBHOBECHH.
butnuorexa [TOK
8 ®DaxTOpbI, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOH PEaKLMU U MOJIOKEHNE

https://m.edsoo.ru/00adc28c




XUMHUYCCKOrO paBHOBECHA

OKHCIUTENbHO-BOCCTAHOBHTENbHBIE

bubtnuorteka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MeKTPONUTHUECKOMH
10 nucconuani. CHIbHBIE U cnadbie Bubmiorexa IOK
' https://m.edsoo.ru/00adcd68
3JEKTPOJIHTHI
11 HoHHbIE ypaBHEHHUA peaKUil Bubnuorexa LIOK
M p https://m.edsoo.ru/00add448
XHUMHUYECKHUEe CBOICTBA KHCIIOT U
12 OCHOBAHHH B CBETE MIPENCTABICHHH bubnnorexa LIOK
pu https://m.edsoo.ru/00add5d8
00 3NeKTPONUTHYECKOIT qrcconanny
XHMHUYeCKHe CBOICTBA COJEH B CBETE
13 TIpencTaBiIeHui 00 Bubmorexa LIOK
P } hitps://m_edsoo.ru/00add8b2
3IeKTPOIUTHYECKOH JUCCOLHALHH
14 TlonsiTHe 0 rUApPOIN3E CONEl Bubmorexa LIOK
P https://m edsoo.ru/00add9d4
15 O0bo0uenue U cucTeMaTU3aLMs Bbubnuoreka LIOK
3HAHUI https://m.edsoo.ru/00addd12
IIpakTuyeckas pabota Ne 1.
16 «PelreHre 3KCIIEPUMEHTAIBHBIX buGnnorexa [IOK
P https://m.edsoo.ru/00addbfa
3a1aun
Konrponbhas padora Ne2 o teme
17 «INEKTPOJIUTUHECKAS THUCCOLUALIUS Bubmuorexa LIOK
' https://m.edsoo.ru/00addecO
XHUMHMUYECKHE PEAKLIMU B PACTBOPAX»
OO0mas xapakTepUCTHKA raJIOr€HOB.
18 XI/IM[/I‘{eC[{p[/Ie CBFC))I'/'ICTBa Ha IpuMepe bubnmorexa LIOK
P P https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposoaopoa. ConsiHast KUCIIOTA, Bubtmoreka LIOK




XHMHUYECKHE CBOICTBA, MONyUEHHUE,
IPUMEHEHHE

https://m.edsoo.ru/00ade 104

IlpakTuueckas pabora Ne 2 o teme

20 «IlonyueHue CONsTHON KUCIOTbL busmorera LIOK
y ) . ’ https://m.edsoo.ru/00ade348
H3y4YeHHE €€ CBOHCTBY
Borancnenus no ypaBHeHUAM
21 XHMHYECKHX PEaKLMH, €CJIU OJHH M3 butmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30bITKe
59 OOmast xapakTepUCTHKA JJIEMEHTOB bubnunoreka IJOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTrpornHble MOAU(UKALUN Cepbl.
3 Haxosxnenue cepsl U e€ coelMHEHHH bubnuorexa [TOK
B Iipupoje. XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopon, CTPOEHHE, bubmmorexa [{IOK
¢usnyeckre U XMMHYECKHe CBOICTBa https://m.edsoo.ru/00ade802
Oxcuabt cepbl. CepHas Kuc0Ta,
25 (u3uyecKre U XUMHUYECKHE CBOMCTBA bubanorexa [OK
’ https://m.edsoo.ru/00adea28
NPHUMEHEHHE
XHMUYeCKHe peaklHy, JIexKallne B
OCHOBE IPOMBILIJIEHHOTO criocoda
26 MOJIYYEHHS CEPHOH KHUCIIOTBIL. bubnuorexa LIOK
XHUMUYECKOE 3arps3HeHHE https://m.edsoo.ru/00adec8a
OKpY’KarollleH cpelbl COeAMHEHUAMH
cepbl
27 Brruucnenue MaccoBOi 4O BBIXOJA bubnuoreka [IOK
MIPOAYKTA PEAKLIHH https://m.edsoo.ru/00adec8a
28 OO0wast XxapakTepUCTHKA HJIEMEHTOB Bubnuorexa [JOK




VA-rpynmel. A30T, pacripoCcTpaHeHHE
B MpHupoae, GU3MUeCcKue 1
XUMHYECKHE CBOHCTBA

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

AmMMuak, ero gpusuieckue u

29 XHUMHYECKHE CBOHCTBA, MOJIYUEHUE U Bubmiorexa LIOK
’ y https://m.edso0.ru/00adf004
NPUMEHEHHE
IIpakTuyeckas pabota Ne 3 mo Teme
30 «Tonyuenne aMMHuaKa, H3y4eHHE €ro Bubmiorexa LIOK
“ Y > 1Y https://m.edsoo.ru/00adf180
CBOICTB»

31 A30THast KMCJIOTa, e€ (pu3ndecKne u bubnnoreka ITOK
XHMHYECKHE CBOHCTBA https://m.edsoo.ru/00adf306
Hcronb30BaHie HUTPATOB U colieit
aMMOHHS B KQUeCTBe MUHEepPaIbHbIX

32 no6penuii. XuMu4yeckoe Bubmorexa IOK
Y P ' . https://m.edsoo.ru/00adf518
3arpsi3HeHHe OKpyKaroIeil cpenbl
COENUHEHHSMH a30Ta
dochop. Oxeun pochopa (V) u

33 (bocg)o pHaH Kncni)'ra q}@l];sngle::me 1% buGmorexa [TOK

P L https://m.edsoo.ru/00adf68a
XHUMHYeCKHe CBOICTBa, NOTyueHue
Hcnone3osanue pocharos B
KauecTBE MUHEPAIbHBIX yI0OPEHHUI. Bubmuoreka LIOK

34 N
3arpsizHEHNE PUPOIHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHHE B

35 pH Ez[e c[;msm[i[ecxll)/le U XUMHYEeCKHe Bubmiorexa L[IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcupp! yraeposa, ux gpusnyeckue u bubnuorexa ITOK

XMMUYECKHUE CBOICTBA.

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




JKonorudeckue npodaeMsl,
CBsA3aHHBIE ¢ OKCHIoM yraepona (I1V)

37 VYronpHas KUCIOTA U €€ COJIU buamorera LIOK
https://m.edsoo.ru/00ac006¢
IIpakTuyeckas pabota Ne 4 mo Teme

38 "[lonydeHune yriekucioro rasa. bubmorexa ITOK
Kauecrsennas peakuus Ha kapOoHar- https://m.edsoo.ru/00ae027¢
HoH"

IepBoHa4anbHbIE MOHSTUS 00
39 OpPraHU4YeCKUX BEIIECTBAX KakK O Bubmorexa LIOK _
https://m.edsoo.ru/00ae054¢
COEAMHEHUAX YIIepoaa
40 Kpemuuii u ero coeguHeHus bubnnorexa LIOK
https://m.edsoo.ru/00ae080a
ITpakTuueckas pabora Ne 5. Penenue

A1 SKCIEPUMEHTAJIbHBIX 3a71a4 110 TeMe bubnuorexa LJOK
«BaxHelue HeMETAIBI U UX https://m.edsoo.ru/00ae0bf2
COEAMHEHUS)

KontponbHas pabota Ne3 mo teme
42 «Bakuelinue HeMeTamIbl U UX budmorera LOK
https://m.edsoo.ru/00ae0e18
COEIMHEHUS)
OO0was xapakTepucTHKa XMMUYECKHX
3JIEMEHTOB — METAJIJIOB.

23 MeTauinyeckast CBs3b U Bubtmoreka [IOK
METAJJTMYECKAsA KPUCTAIMHECKas https://m.edsoo.ru/00ae103¢
pewiéTka. PuznyecKkue CBOMCTBA
METaNJIOB
XHUMUYecKkue CBOMCTBAa METAJUIOB.

44 DNeKTPOXUMHUYUECKHI Psifl buGmorexa [IOK

HamnpsKEHUH MeTalioB

https://m.edso00.ru/00ael 156




O6mue crnocoOb! MOay4YeHHs
metasnos. Crimael. Beraucnenns mo

45 ABHEHMSIM XMMHYECKHX peaKIui Bubmiorexa IIOK
P P ’ https://m.edsoo.ru/00ae1156
€CITM OJIMH U3 PEareHTOB COIEPIKHUT
IPHUMECH
Butmoreka [TOK
46 Ilo € O KOppo3 €TaJLIO
FATHE O KOppO3HH M 7108 https://m.edsoo.ru/00ac1278
bubtnuoreka LIOK
47 eJIOYHbIE MeTaJlJIbl
1 https://m.cdsoo.ru/00ac14b2
43 OKCHAB! B THAPOKCHIBI HATPHS H bubnuoreka [IOK
KaJIasi https://m.edsoo.ru/00ac14b2
49 IlennouHO3eMeNIbHbIE METAJIIbI — bubtnuorteka LIOK
KaJIbLIMA 1 MArHum https://m.edsoo.ru/00ael5e8
50 Baxueiimmie coequHeHHAsT KATbIUAS bubnuorexa LIOK
A " https://m.cdsoo.ru/00ac15¢8
51 O0o01menne 1 CUCTEMATH3ALIHS
3HAHWUH
55 JKEcTKOCTb BOIBI M CIIOCOODI €€ Bubmoreka [IOK
YCTPaHEHHs https://m.edsoo.rm/00ac1886
IlpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTL BOOBI H METOLI €6 bubnmorexa LIOK
" https://m.edsoo.ru/00aclaed
yCTpaHeHUs!
butnuotexa [IOK
54 An i
FOMUHIH https://m.edsoo.ru/00aec]c64
55 AMQoTepHbIe CBOICTBA OKCHIA U bubnuorexa LJOK
TUOPOKCHIA https://m.edsoo.ru/00aelc64
56 Keeso butnuorexa [TOK

https://m.edsoo.r/00ac1d86




OKC]/II[bI, THAPOKCHAbI U COJIH KEJIC3a

bubnuoreka [{OK

> (I1) u xenesa (I11) https://m.edsoo.ru/00ae35¢6
53 O0bo0uenue U cUCTEMATH3ALIMS
3HAHUH
IIpakTuyeckas pabota Ne 7. Pemenue
59 3KCTIEPUMEHTAIBHBIX 33714 10 TeME bubmotexa [{JOK
«Bakneiinme MeTamibl B UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruucnenus no ypaBHeHUsIM
XUMHYECKHX PEAKLH, €CIH OJIUH U3
60 peareHToB JIaH B U30bITKE HITH Butmoreka [IOK
COZEP:KUT NPUMECH. Bbruncnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM AOJIH BBIXOJA MPOAYKTA
peaxiuu
61 O0600wenue u cucremaruzauusi
3HAHUH
KontponbHas padora Ned o Teme
62 «Baxknelilue MeTaulbl U UX
COEIMHEHUS
63 BewlecTBa u MaTepuabl B bubnmnorexka ITOK
MOBCETHEBHOM JKU3HH YeJIOBEKa https://m.edsoo.ru/00ae3£50
64 XHUMHUECKOe 3arpsisHeHHe bubnuorexa LJOK
OKpYyJKaroLlel cpeabl https://m.edsoo.ru/00ae4270
65 Ponb XuMuM B perieHun bubmmnorexa [{IOK
3KOJIOTHYECKHX MpodieM https://m.edsoo.ru/00ae4270
66 PesepsHblii ypok. O0001menue u bubnuorexa LIOK
CHUCTEMAaTU3ALUs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepaHeiit ypok. O0o0menme u butnuorexa ITOK




cCHCTeMaTH3alusI 3HaHHHA

https://m.edsoo.ru/00adb33¢

68 Pesepshbiii ypok. O600wmenue u

CHCTeMAaTHU3aLUs 3HAHHH

bubtnuorteka LIOK
https://m.edsoo0.ru/00ad9cb2
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YUYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
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METO/JUYECKHUE MATEPHUAJIbI JUIS1 YUUTEJIA
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HMHTEPHET






