[prioxenne
x OOII-OIT OO0

«YTBEpXKIAIO»

.= ~Jlape MAOY COII Ne 87
o /W.YO. Enuzaposa/
Hpuxas Ne 076-o011 ot 30.08.2023

IIpunsATO Ha 3acegaHuU
ITemarornueckoro coera IIkoibr
«30» aBrycra 2023 1.

[Tportoxoin Ne 1

Pa0ouas nporpamma
y4e0HOro npeaMera
«XHUMHD»

YpoBeHb OOy4eHHS: OCHOBHOE 8-9 xracchpl

CpoK peanzaliiy IporpamMmeL: 2 roaa

ExarepunOypr, 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl paboueil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIAN MPENOo aBaHusl ya4eOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHHe,
IpeayCMaTpUBaET paCIpEAesiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4e€CTBECHHbIEC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOM JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKAHUSI.

3HaHWEe XWMHH CIY>XKHUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JICSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUU, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(YECCUOHATBHOM IEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €IUMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHbBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanubple HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU MPOUCXOJUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHHN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHUI MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaAKIui, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENTH TaKHUE LIEeNIH, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPHOOIICHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0Omeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpa, MCHOJIb3YSd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCAd T'YMAaHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAaHUM JJi1 BBIPAOOTKH 3KOJIOTMYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATENIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi U HANPABIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BelecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcTaBa BewiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapuisi, pasziioKeHHE THAPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHHWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ineMeHT U mpocToe
BemecTBo. Haxoxknenuwe xucimopoia B Hpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢h(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenunenuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCJIOPOJa, HAOIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHWE, PACIO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozencTBue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEMIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydeHue B3zaumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKUX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHBIE W IIETOYHO3EMEJIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa.  KopoTkomepuonnas W JJIIMHHONEpPUOAHAS  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue [leprnoanueckoro 3akoHa u [leprpoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass CcBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporiecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONB30BAHHE KaK OOIMMUX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukalus, MNEePUOAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOpPHBIE MOPOJHI,
II0JIE3HBIE MUCKONIA€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYECKasl PeaKUMs

[lepnonmueckuit 3axoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUi U HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILLECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMu4eckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusx. [ToHsTHe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. I[lonsTrne 0 xXumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKkuum. CocraBneHnue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B cCBeTe MpEeACTaBICHUN 00 3JIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3ioKEHUs, COCTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KHCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBomopo, cTpoeHue, (PU3MUYECKUue U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckre u XMMHUYECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U cHenupUuyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aioTpornueie Moaupukammuu ¢Gocdopa, uMUECKUE M XMMHUYECKHE CBOWCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndecKue U XMMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OOmast xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIECHM  OKUCIEHUSA.  YIJIEpOJd,  aJUIOTPOIIHBIE
Moau(pUKalMM, PpacIpoOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoricTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYECKHE MpOoOJIEMbl, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojb, NPHUPOAHBIA ra3, HedTb),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )XKMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM YeJOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMmenenue. CoenuHeHHus KpeMHus B mnpupozge. OOmue mnpeacraBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTenbHble MaTepHallbl: KepamuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCAUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa IMoJ JACUCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
MOH W HAOJIOJIeHHWE TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKAHHUSI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiiMa3a, rpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHbl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B llepmogmyeckor cucrteMe XuUMUYeckux syemeHToB [[. U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CIoCcOOBI TIONIYy4eHHUS] MeTauioB. [lOoHATHE O KOPPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTr'yH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MenaeneeBa, CTpO€HHME WX aTOMOB, HAXOXKJICHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TTo10keHKE B [leproIn4ecKoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, POLIECCA TOPEHHUS KEJEe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpus, Kalus M Kajdblugd (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenime
METAaJIJIbl U UX COCAMHCHUS.

XHMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOW XW3HM YellOBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3K0JI0THYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MEXNpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XHMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAJUTHUECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpOllecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHpA, MPEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHUS HAOJFOAAEMBbIX MPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4€OHBIMM TEKCTaMH, CIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOM po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B NPO(ECCUOHATBHON CPEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXHMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOIECHHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O€CIeunBarOT (PopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUM: PACKPBIBATh CMBICT XMUMHUYECKUX MOHSATHUH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIUKd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUUECKH OIEHWBATh MPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OMNbITa,
nabopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI peleHus: y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MIPEIUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepasbHOl padodeil MporpaMMonu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATHOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUH;

e ICII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY ISl COCTaBJICHUsT (hOpPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMII;

e OTIPE/ICNIATh BAJICEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbichn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

¢ ONMCHIBATh MW XapakTepu3oBaTh TabmmuHyto dopmy llepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckas cucTeMa XuMmudeckux siemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YHCIO AJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIacCU(UIIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPraHUYECKHE BEIIEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 0 TETUIOBOMY A (PeKTy);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3IMyYHBIX KJIACCOB, MOATBEPK/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3TUYHBIX YCIOBHUSX;

¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa Mo (opMmyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pPacTBOPE, IPOBOAUTH pacdy€Thl IO
YPaBHEHUIO XUMUYECKON PEaKITNN;

o IPUMEHAITH OCHOBHBIE OTEPAIIUN MBICIHTEIBHONU JEATEIBHOCTH — aHAIHU3 |
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HaHUS — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peasibHBINA U MBICIICHHBIN);

e CJICJIOBATh MPaBHUJIaM TOJIb30BAHUS XUMHUYECKOM MOCYI0M U TaOOpaTOPHBIM
o0opyZ0oBaHMEM, a TaKXe NpaBWwiIaM oOOpalleHus C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMpPAHMIO Ta3000pa3HbIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTHI IO PAaCIO3HABAHUIO PACTBOPOB
HIeJI0YEe U KHUCIOT C MOMOIIbI MHAMKATOPOB (Takmyc, (heHondraienH,
METWJIOPaHX U APYTHE).

K xoniy oOydenus B 9 Kkiacce mpeMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKHUX TMOHATUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CII0)KHOE€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOIUTHYECKAS JTUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, KaTaau3aTtop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEAKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
aIoTponus, aM(pOTEepHOCTh, XUMHUUYECKast CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

e WWUTIOCTPUPOBATh  B3aHMOCBSI3b  OCHOBHBIX ~XMMHUYECKHX IOHSATUH U
MIPUMEHSThH 3TU OHATHUSA MPU OMUCAHUU BELIECTB U UX MPEBPALLICHUII;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OIIPEACIIATh BAaJEHTHOCTh M CTENEHb OKHCIEHHUS XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K
OINpeneNEHHOMY KJIAcCy COEIUMHEHMH 1o (opMmyiaMm, BUJ XUMHYECKOH
CB3M (KOBaJCHTHAs, WMOHHAs, METAJUINYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsijl MOHA MO0 XUMUYECKOH (QopMylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COECIUHEHHM, THUI KPUCTATTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

epackpeiBaTh cMbich Ilepuommyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
Tabnuunyto (opmy Ilepuoanueckoil cUCTEMbl XMUMHYECKUX 3JIE€MEHTOB:
pasznuyaTth MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynna (b-rpynma)», manele u Oonbline NEPUONBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIIOBBIMM  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX MO0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX COCIMHEHUN B
Ipesesiax MaJlbIX IEPUOJIOB U TIABHBIX MOJAIPYIIl C YYETOM CTPOEHHUS UX
aTOMOB;

e KJJaCCU(UUUPOBATh XUMHUYECKUE DJIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BELIECTB, MO TEIUIOBOMY 3(P(EKTy, N0 M3MEHEHUIO CTENEeHEW OKUCIIEHUS
XUMHYECKUX IJIEMEHTOB);

e XapaKTepU30BaTh (OMHCHIBATh) OOIIME M cHeHU(PUYECKUe XHUMHUYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNUCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOLUX
XAMUYECKUX PEAKIIHI;

e COCTaBJIAATh YPABHEHUS AIEKTPOIUTHUECKON TUCCOUMALMU KUCIIOT, IEN0YEn
U COJIEH, TOJIHbIE U COKpaIIEHHbIE YPaBHEHUS pPeaKIuil HOHHOTO OOMeHa,



YpaBHEHUSI PEAKIMA, MOATBEPKIAIOININX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3TUNYHBIX KIIACCOB,;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIIni;

o IPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XUMUYECKHX TMPEBPAIMEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATh OTHOCHTEILHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIICCTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJIe COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOAWTH PACUETHI II0
YPaBHEHUIO XUMUYECKOM PEaKITny;

e COOTIOAATH TIPaBUJIA TOJIB30BAHUSI XUMUYECKON MOCYI0N U J1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M yTIIEKHCIIOTO Ta3a);

o IPOBONTH PEAKITNH, TTOATBEPKIAIOIINE KAUYSCCTBEHHBIM COCTAB Pa3IUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, Qocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTR;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBLHON ACATEIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHECHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
MPUIUHHO-CJICACTBEHHBIX CBSI3¢M — JJII M3yYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecCKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBoHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne i/

Tema ypoka

[Ipenmer xumuu. Poins XuMuM B )KM3HM YesioBeKa. Tena u

KoauuecTBO 4acoB

Bcero

[Mara usyyenus

1 1
BELIECTBA

2 [IonsATHE 0 METOIaX IO3HAHUS B XUMUU 1

3 [Tpaktuyeckas pabora Ne 1 «[IpaBuna paboTsl B 1abopaTopuu 1
U IpUEMBI 0OpalleHus ¢ 1abopaTopHbIM 000pYIOBAHUEM

4 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei 1

5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceil (Ha npumepe |
OUYMCTKU MTOBApEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1

7 XUMHYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUECKUX |
AJIEMEHTOB

8 IIpocTble U CIIOXKHBIE BEIIECTBA 1
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1

10 3aKOH MOCTOSHCTBA COCTaBa BEIECTB. XUMHUUYecKas popmyia. |
BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB

11 OtHocurenbHas aroMHast Macca. OTHOCUTENbHAS 1
MOJIEKYJISIpHAsl Macca

12 MaccoBas 1o XUMHYIECKOTO DJIEMEHTA B COEINMHEHUHN 1

13 Konmnuecto BemecTsa. Moss. MosnsipHas macca 1

14 ®usnuecKkue U XUMHYECKHUE SIBJICHUSA. XMUMHAYECKAs peaKIus 1

15 [Ipu3Haky 1 yciioBus NPOTEKAHUS XUMUYECKUX PEAKLIUN 1

16 3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKUE YPaBHEHHUS 1




Brrancnenus KOJIMYCCTBA, MACCHI BCIICCTBA 110 YPABHCHUAM

17 XUMHYECKHUX PEaKUn

18 Knaccudukanus XuMHUECKUX peakuuid (CoequHeHHUs,
pasoKeHUs, 3aMeleHus, 0OMEHA)

19 M. B. JlomoHOCOB — yu&HBIH-3HIMKIONEAUCT. O000IIeHNe 1
crucTemMaTu3auurs 3HaHUI

20 KonTponbnas padorta Nel no Teme «BeriecTBa 1 XuMHUECKHE
peakuumn»

)1 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciaopon —
3JIEMEHT U IpocToe BemiecTBo. O30H

2 dusnyecKue U XUMUUECKHE CBOMCTBA KUCTIOopoa (peakinu
okucnenus, ropenue). [lonstre 06 okcugax

3 CrniocoOblI MoTy4eHus KUCI0po/ia B 1a00paTOpuu 1
IIPOMBINIIEHHOCTH. [IpuMeHenne kuciopoaa
TennoBoii 3¢ ekt XuMUIecKoi peakiuu, NOHATHE O

24 TEPMOXUMHYECKOM yPaBHEHUH, dK30- U DHIOTEPMUUYECKUX
peaxkuusax

)5 TonnuBo (He(dTh, yroiab U MeTaH). 3arpsi3HeHHE BO3/yXa,
CIOCOOBI €ro MpeAoTBpalleHUs

26 [IpakTuueckas padora Ne 3 o teme «llonmydenue u codbupanue
KHCIIOpO/1a, U3yYEHUE €T0 CBONCTBY

7 Bonopon — anemenT u npocroe BemectBo. Haxoxnenue B
pupoe

)3 du3nyecKne u XMMUYECKUE CBOMCTBA Botopoaa. [Ipumenenne
BOJIOpOZa

29 [ToHsTHE O KHCIIOTAX U COJISIX

30 Cnioco0sI TToTy4eHust BOAOPO/Ia B TAOOpaTOPUH

31 [IpakTuueckas padora Ne 4 o teme «Ilomydenue u codbupanue




BOOOpOJaa, U3YUYCHUE €TO CBOMCTBY

32 Monsipublii 00bEM ra30B. 3aK0oH ABOTAAPO 1
3 Beruucnenust 06péma, KosimyecTBa BEeIECTBa ra3a 1o ero |
U3BECTHOMY KOJIMYECTBY BEUIECTBA MM 00BEMY
34 Beruucnenust 06bEMOB ra3oB 110 ypaBHEHUIO PEAKLIUU Ha |
OCHOBE 3aKOHA OObEMHBIX OTHOIIEHUH ra3oB
35 Dusnueckre 1 XUMUYECKHUE CBOIICTBA BOIBI 1
36 CocraB ocHoBaHui. [TonsiTue 06 MHIUKATOpaX 1
37 Bona kxak pactBopurens. HachllieHHbIE 1 HEHACBILIEHHbIE !
pacTBopbl. MaccoBast 101151 BElIeCTBa B pacTBOpe
[IpakTuueckast padora Ne 5 mo teme «lIpurotoBienue
38 pacTBOPOB € OMpPEACIEHHON MAacCOBOM J10JI€i paCTBOPEHHOTO 1
BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme «Kucnopon. Bogopon. |
Bona»
40 Okcupl: cocTaB, KiaccuduKaiys, HOMEHKIATypa 1
41 [Tonydyenue u XxuMHuyecKkue CBOMCTBA KUCIOTHBIX, OCHOBHBIX U |
aM(pOTEpHBIX OKCHJIOB
42 OcHoBaHM: cOCTaB, K1accu(pUKaIUsi, HOMEHKIIATypa 1
43 [Tony4yeHue n XUMHYECKUE CBOMCTBA OCHOBAHUI 1
44 Kucnotsl: cocras, knaccudukanus, HOMEHKIATypa 1
45 [Tony4yeHue u XMUMHUYECKHE CBOMCTBA KUCIIOT 1
46 Counu (cpenHue): HOMEHKIIATypa, CIOCOObI MOJTy4eHUs, 1
XUMHYECKHE CBOMCTBA
[TpaxTnueckast padota Ne 6. Pernienne skcriepuMeHTaIbHBIX
47 3az1a4 1o TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX 1

COEIUHEHUIT»




I'eneTnueckas CBI3b MEXKAY KilaCCaMH HECOPraHU4ECCKUX

48 N 1
COCIMHEHMI

49 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1

50 KonTtponsHas padora Ne3 mo teme "OCHOBHBIC KIIaCChI 1
HEOPraHUYECKUX COCAMHEHUI"

51 [TepBblie MOMBITKH KIacCU(PUKAIIMN XUMHYECKUX 3JIEMEHTOB. |
[TonsiTre 0 rpymnmax CXOIHBIX AIEMEHTOB

57 [Iepnoanueckuii 3axoH u [lepuoanueckas cucrema 1
XUMHYECKHX 21eMeHTOB JI. 1. MeHnaeneeBa

53 [lepuoapl, rpynmnsl, IOATPYIIIHI 1

54 Crpoenue atomoB. CoctaB aTOMHBIX siaep. M30Tomnbl 1

55 CtpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB 3JICMEHTOB |
ITepuonnueckont cucremsl [l. 1. Menneneena

56 XapakTepucTuKa XUMHUECKOTO 3JIEMEHTA MO €r0 MOJIOKEHUIO B |
ITepnonnueckoit cucreme /. 1. Menneneesa
3nauenue [lepuoandeckoro 3akoHa Jijisi pa3BUTHSI HAYKH U

57 npaktuku. [[. 1. MenaeneeB — y4€Hbli, I1e1aror u 1
rpakIaHUH

58 DIIEKTPOOTPULIATETHLHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB 1

59 HMonnas xumuueckas CBSI3b 1

60 KoBasieHTHas noisipHas XUMHYECKas CBA3b 1

61 KoBanentHas HenossipHasi XUMUYECKas CBSI3b 1

62 CreneHb OKUCIIEHUS 1

63 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1

64 OKHCIUTEIH U BOCCTAHOBUTEIIN 1

65 Kontponbnas pabora Ne4 mo teme «CTpoeHue aToma. 1

XUMHYECKAs CBA3LY




66 PesepBHbIil ypok. O60011ICHIE M CHCTeMaTH3alHsl 3HAHUN 1

67 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 1

68 ‘ PesepBHbIil ypok. O000IICHIE ¥ CHCTeMAaTH3alus 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XUMHYECKHX 3JICMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUSIOIIKME HA CKOPOCTh 1

XUMHUYECKOM PCaKUn U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN bubnnorexa LIOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
. bubmuorexa [JOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponanse coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrennie DKCIIEPUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas pabota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIHAIIUSI bubnnorexa LIOK
p g HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonydeHnne cCONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
2 OO0m1as XxapakTepUCTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckrue U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYEeCKHe CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MTOJIy4EHUS] CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAUHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
MPOAYKTA PeaKIU https://m.edsoo.ru/00adec8a
28 OO01mast XapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHUE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

https://m.edsoo.ru/00adeea6

29 XUMHYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa [TOK
> HOYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o teme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
oy > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
AMMOHHSI B KQUEeCTBE MUHEPATBHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeua pocdopa (V) u

33 @ocgo pHaSI KncnfTa (b@pljsn(qe)CKHe " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, TOTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraepojaa, ux punyeckue u bubnnoreka [HOK

XUMHUYECKHUE CBOMCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYrosbHag KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadecTBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[IepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

A1 JKCIIEPUMEHTAJBHBIX 3314 10 TEME bubnuotexa [JOK
«BaxHeie HeMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KonTtponbHnas padora Ne3 no teme
42 «BaxHeire HEMETaIbl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mas XxapakTepruCcTUKa XUMHIECKIX
AJIEMEHTOB — METAJIIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MeTa/UInYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB
XHUMHYECKUE CBOMCTBA METAJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIPsHKEHUN METaJllIOB

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




OO0mue cnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. Berauciienus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PeaKiut, https://m.edsoo.ru/00ae1156
€CIIM OJWH U3 PEAreHTOB COJNIECPKUT
puMecHu
bu6mmoreka [IOK
46 IToHsATHE O KOPPO3UU METAJJIOB
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[lenoumsie merae! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O00011IeHNE U CUCTEMATH3AINS
3HAHUN
57 JKEcTKOCTH BOJBI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTEL BOIBI M METOMEI €€ bubnmorexa LIOK
" a a1 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Kerneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3 AL
3HAHUU
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxHeue MeTalljibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /101U BbIXOJa MPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas pabota Ne4 o reme
62 «BaxxHe#mme MeTaIbl U UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CUCTEMAaTU3alLMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




‘ cHcTeMaTH3amus 3HaHuH

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMAaTU3alus 3HaHUI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA
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