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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O 00IIIer0 0Opa3oBaHUsl COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMBI OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparteruu OOydeHus,
BOCIIUTAHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpEAMETa, YCTaHABIHWBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpelyCcMaTpUBaAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYKO IIOCJIEA0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3pacTHbIX 0COOCHHOCTEH 00ydaromuXxcsi, ONpeaeiseT BO3MOKHOCTU IIpeaMeTa 1Jis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO O0IIIero 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE Li€Jeil u3ydyeHHs INpeaMeTa U OCHOBHBIX BHJIOB Y4e€OHO-ITO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH I caMOpa3BUTUS U (OPMHUpPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaromIuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yuyeOHON  JEesATEeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TaioM B ()OPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH O0YyYaIOIIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHsT B OOyYEHHH XUMHUU OOECIEUMBAIOTCS CIEUU(UKON CoAep KaHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI IIEpBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHMYECKONW XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepaHHe CKIIAJbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIENOBATEILHO OT OJHOTO YpPOBHSA K JApPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHUs N3y4aeMbIX BEIIECTB.



OcBoeHue mNporpaMMmbl IO XHMHU CIIOCOOCTBYEeT (POPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOMCXOMUT C TPHUBJICUCHHWEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yueHnn XMMUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKON HAyKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada yu4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIMUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOILIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU U3YYEHHUH BEIIECTB U XUMUYECKUX peakluil, B
(GopMHpOBaHUM W Pa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOCHUH MpaBUil OE30MacHOTO
oOpallleHus ¢ BEIIECTBAMHU B [TIOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI Ba)KHOE 3HAUYCHHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (popMHupOBaHUE MHTEIJIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYAHUYECTBY, CAaMOCTOSTEIILHOMY IPHHATHIO PEHICHWH, CHOCOOHOW aanTUpoOBaThCs K
OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHs Ha CHUCTEMaTHYECKOe MpUOOIIEHHE O0O0ydaroIuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAaM  IIO3HAHUS,
(OpMHPYIONTM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoO0Opa3HOW AESITENbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢popmupoBanue o0mel PyHKIMOHATBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOIIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TPU pEHIeHUH TpoldieM B
NOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00yyaroumxcs r'yMaHUCTUUECKUX OTHOLIEHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTMYECKH 11€JeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE MOTHUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBICHHOCTH JlalbHENIIero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanms, cocTaBiseT 136 gacoB: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEIIO).



COILEP KAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cUCTeM€ Hayk. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAA aTOMHAs Macca. OTHOCUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qHClia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyiaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXPAHCHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHYECKUX peaKInuii
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTropuud U mpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YYCHHE W OINUCAaHUE (PUINICCKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nueckux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOM) SBJICHUM, HAOII0AeHN e
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XMMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapusi, paszioxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmeau (), uzydenwe crnocoOoB
pa3iesieHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAaHHE, BHINAPUBAHUE, JAUCTUILIALINA,
xpoMmarorpadusi, TPOBEACHHE OUYMCTKH TIOBAPEHHOM COJIM, HAOMIOJCHUE W OIMCAaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peaKluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MOJydyeHHUs KHUCIOpoJa B Jlaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIIOpO/ia.

TermnoBoit >(hdekT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
HNapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxneHwe Bogopona B MPHUPOJE,
dbuznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pacy€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas N0isl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoJe. 3arps3HEHUE MPUPOAHBIX BOoJ. OxpaHa W OUYMCTKA
MPUPOJTHBIX BOJI.

Knaccudukanust nHeopranmyeckux coenuHeHnid. Oxcuael. Knaccudukamus OKCHIOB:
coneoOpa3yrolne (OCHOBHBIE, KUCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHI0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loydeHue okCuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Howmenknatrypa ocHoBanuil. dusznueckne M XMMHYECKHE CBOMCTBa OcHoOBaHuil. [lomydyenue
OCHOBAaHMH.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. @u3nvecKkue U XUMHIECKUE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenkiarypa coseit. @u3ndeckue 1 XMMUYECKHE CBOMCTBA COJICH.



ITonyyenue cosen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHUue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpalleHus ropeHus (moxkapa), 03HaKOMIJIEHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyd€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bozopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHUS BEHIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAaHUE OOPA3[0B HEOPraHMUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HAOJII0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, U3ydyeHHUe
B3aumoieiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3aluud, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOT'O
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUK XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJIOTCHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx »diemeHToB J[. .
MenneneeBa. Koportkonepuognas u juHHONepuoAHas ¢opmbl [lepuognyueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnexktponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBhIX 20 XuMUUeCKHX 3eMeHToB [leproaudeckoil CUCTEMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuonnueckoit cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. 1. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanenrnas (monsipHas " HEMnoJIsipHast) CBSA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIIA
[MHKAa C pacTBOpPaMH KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEaKlnii (TOpeHue, peakiluy Pa3i0oKEeHUs, COSTUHEHUS).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 8 KJIacce OCYILIECTBIISIETCS
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak U TOHSATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IE€NbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHBIH (DaKkT, TUIOTE3a, TEOpHUS, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, HU30TOIbI,
pPaZlo0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, 00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.



buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE IOPOJBI, IOJE3HBIE
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHU CBOMCTB XUMHYECKHX
9JIEMEHTOB TMEPBBIX TPEX MEPHUOIOB, Kalls, KalblUsi U HUX COCOUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMeHTOB B [leprondeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3H. THUMBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jIMYHBIM KJjaccaM HEOPraHWYECKUX COEIUWHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy M COCTaBy
YYaCTBYIOUIMX B PEaKIUH BEUIECTB, MO TEIIoBOMY 3(dexry, Mo H3MEHEHHIO CTeneHeu
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
HHAO0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. llonstue o XumuueckoM paBHOBecud. DaKTOpbI, BIUAIONIME HA CKOPOCThb
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPAaBHEHHMH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxuil ¢ UCIOIb30BAaHUEM METO/Ia NIEKTPOHHOT0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHu3M JHCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YclIoBHs NPOTEKaHUs peaklHii HOHHOrO oOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npecTaBiIeHui 00 3JeKTpoJUTHYeCKOW auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTauioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJOpHAAa HATPHUS),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH peakIuu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, HCCIEI0BaHHE IIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AUCCOLMALUU
KHUCJIOT, IIeio4Ye W cojeil (BO3MOJKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WIITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajKka, BblAelieHWe Tra3a, oOpa3oBaHHE BOJbI), OINBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (FOpeHue, peakiu pasjIokKeHUs, COEAMHEHUS),
pacro3HaBaHHE€ HEOPTraHMYECKUX BEHIECTB C IOMOIIBI0O KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 MX coeJUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (puU3HuUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHUECKHE CBOMCTBA Ha MpuMepe xJopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
menoyamu).  XjopoBogopoa. ConsHas KHACIOTa, XUMHUYECKHE CBOMCTBA, TMOJydYeHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOPOBOJOPOJa HAa OpraHu3M 4elloBeKa. BaxHenmue XJopuasbl
U X HaXO0XJICHUE B IPUPO/IE.

OObmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak



IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(oOmme Kak TpEICTaBHTENS Kiacca KHUCIOT W crnenuduyeckue). XUMHYECKHE PpEeaKIlu,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMoJyuyeHHUsl cepHoil KucioTel. IlpumeHenue
cepHOi KucinoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOWIEH Cpeabl
COEIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmas xapakrepuctuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha HOHbl aMMOHHUA. A30THas KHUCIIOTa, €€ IMOJydyeHHeE,
¢usuueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne n xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3mueckne M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcnonb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIECHUA. YTJEpOo/, alFIOTPOIIHbIE MOAU(UKAIIMY, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoiictra. Ancopouus. Kpyropoport yrieposaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJIy4eHHE U MPUMEHEHHE. DKOJIIOTHYeCKHe NpoOieMsbl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHUS KIIMMara, MapHUKOBBIN 3(dekr. YrompHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IojydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BEIECTBaX KaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, JTWUJIEH, AalEeTWUJIeH, ATAaHOJ, IJMIEPHH, YKCycHas Kkuciora). IlpupogHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepadOTKU
(OeH3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHOIOTMYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpPraHUYeCKHUX U HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBneHuss o6 okcune kpemuaus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30MacHOro UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEIMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHJECOMATEpPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuasoB), HaOdIOleHHEe Tpolecca OOYINMBaHUS — caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHNE XUMHUYECKUX CBOMCTB pa30aBiIeHHON CEepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYECKHMH CBOMCTBAMHU a30Ta, ¢ocdopa U MX COCTUHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHMIA,
NOJydeHue, coOupaHue, paclo3HaBaHWE M U3yYEHHE CBOWCTB aMMHUakKa, IIPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA MU (ocdar-uoOH M H3ydeHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHNE BUJEOMATEPHUANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEMIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB



AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTra3a, MOTy4YeHHE, COOUpaHue, paclo3HaBaHue
U W3y4YeHUE CBOMCTB YIJICKHCIIOTO Tra3a, MPOBEJCHHWE KAa4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajlad 1o Teme «BaxuHeniue
HEMETAIUIBI U MX COCIUHCHUS.

MeTajiibl M BX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX BJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxkeHus B [lepuonuueckoit cucreme xumudeckux aemeHToB J[. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METAUIMYECKas KpHUCTAJUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAl HAOpsSOKEHUM MeTaioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmuMe crocoObl MOMy4YeHHs] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B Mpupoje. OPuznueckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIBI M THAPOKCHIBI HATPHS U Kanus. [Ipumenenue
MIEJIOYHBIX METAJII0B M UX COCAUHCHUM.

[[lenoyHo3emMenbHbICE METAUIbl MarHUuil M Kaublui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXxOXICHUE B
npupozae. Pusnyeckue U XMMHUYECKUE CBOMCTBA MarHusl U Kajbliusd. BakHelme coeauHeHus
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUSI.

AntoMunuii: nonoxxenue B llepuoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupoze. Ousznyueckne u XUMUUECKHUE CBOWMCTBA
amroMUHKS. AMGBOTEPHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. Pu3nuecKkue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu sxkenesa (I1) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaNbIUs U HATPUS C BOJIOHM (BO3MOXKHO MCIOIb30BaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, MpoIlecca TOPEHHUs xKeje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIig ¥ KaJIbIHs (BO3MOXKHO HCIIOIB30BaHUE BUIECOMATEPUATIOB), UCCIIEAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCU/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelIe MeTajabl U X COCTUHCHUS.

XuMus M OKpyxKamouas cpeia

BemectBa 1 Marepuansl B TOBCEIHEBHOM JKM3HU YellOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpH XUMHYECKHX OXKOrax M
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKaIoIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BeniecTs, ganee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanm3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHH B 9 KJlacce OCYHIECTBIISIETCA
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISIFOIIMXCSI CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIC TOHSTHS: HAy4YHBIH (aKT, THUIIOTE3a, 3aKOH, TEOpHs,
aHaju3, CHHTE3, Kknaccudukanmys, MEPUOUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHSI, MATCPHUAITHI.



®usnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJ, HN30TOIbI,
pPaZMoOaKTUBHOCTb, MOJIEKYNa, DSJIEKTPUYECKHM 3apsi, MNPOBOAHHUKH, MOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYEeCKHe BEJIHMYUHBI,
€MHUIBI U3MEPEHUS, KOCMUYECKOE POCTPAHCTBO, IMJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢otocunTes, apixanue, O6uocdepa, s3KocucTeMa, MUHEpajbHbIe YAOOpEHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE PE3yJabTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIbHON J1eATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMU W  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITA JIEATEILHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YACTHU:

1)naTpuoTHY€eCKOr0 BOCIIUTAHUSA

LEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B J>KH3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeoBbIX JOCTUKEHHUIX U OTKPBITHSIX
MHPOBOM U OTEUECTBEHHOW XMMUH, 3aWMHTEPECOBAHHOCTH B HAaYyYHBIX 3HAHUAX 00 YCTpPOUCTBE
Mupa u o0IIecTBa;

2)rpaskaIaHCKOr0 BOCIIUTAHUS

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUIEKTHUBE, KOMMYHUKaTUBHOMN KOMIIETEHTHOCTHU B 00111eCTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIeI0BATENLCKOM, TBOPUECKOW W JPYTUX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESATENIbHOCTH MPH BBIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCIICPUMEHTOB, CO3JaHWHM YUYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOU AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IIOBEJICHME M TMOCTYNKU CBOMX TOBApHUIICH C TMO3UIMHM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUN MOCTYIIKOB;

3)LeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUpPOBO33PEHUECKHE  MPEACTABICHHS O  BEIIECTBE W  XUMHYECKOM  PEakluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIIONINE OCHOBY IS
MOHMMAHUA  CYIIHOCTH HAYYHOW  KapTHHBI MHpa, TMPEJICTaBiIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS TMPHUPOBI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOAHOU CpPelo, O poiu
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IOJYyYE€HHWE HOBBIX 3HAHUNU IO XHUMUH,
HEOoOXOoauMBbIe I OOBSCHEHUS HaONI0IaeMbIX TMPOILIECCOB U SIBICHUHN, MMO3HABATEIBHOM,
MH()OPMAITMOHHON M YUTATEIIbCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIHHOU paOOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypoOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH()OPMAIMOHHBIX TEXHOJIOTHUIA;

UHTEpeC K OOYyUeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HMCCIIEIOBATEIbCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4)(popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHUE IIEHHOCTH >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pOBbIO,
YCTAaHOBKM Ha 370pOBBI 00pa3 JKU3HU, OCO3HAHUE TIOCICJACTBUI W HEMPHUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIO/ICHUS
mpaBu 0€30TMaCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMU B OBITY M pEabHOU
KU3HHU;

5)Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO Mpodecchii U TpyAa pa3IndHOro poja, YBAXKECHHE K
TPpyy U pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE NPUMEHEHUS
MNPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAITHHOW TPACKTOPUU
MPOJODKEHUsST 00pa3oBaHUs € Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpodecCuOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B PO eCCHOHAIBHON Cpee;

6)3K0JI0rM4YeCKOr0 BOCTIUTAHUS



9KOJIOTHYECKHU 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCUXMUYECKOMY 3J0POBbIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYALIUAX, YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IMOJIydaeMble TpPH H3YyYCHUW XUMHH, IS PEIICHUs
3aJa4, CBSA3aHHBIX C OKPY’KaIOIIel MPUPOIHOIN CpesIoi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM H IyTeH MX peIleHuUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBILUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MerampenIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYUMBIC IS (HOpMHUpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIMUI, THIOTe3a, (akT, cUcTeMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEIMETOB (OPMUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

Bba3zoBble Jioruyeckue AeiicTBUS:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUW 3HAHUWMU:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TOHATHSMH), UCTIOIB30BaTh TOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XUMHUYECKHUX BEIIECTB M XMMHUCCKUX PEAKIUH, YCTAHABIUBATH MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUUECKUE pacCykIeHus (MHAYKTHUBHbBIC, AeTyKTUBHBIEC,
10 aHAJIOTHH ), JCJIaTh BBIBOJBI U 3aKITIOUCHUS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, HCIIOIB3yeMble B XHMHH, MPEOOPA3OBBIBATH MIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYeckas (GopMylia W ypaBHEHHUE XUMHYCCKOH pEakIuu — TPU PEIICHUH Yy4eOHO-
MO3HABATENBHBIX 33/1ad, C Y4Y€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIBISATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKM H3YyYaeMbIX OOBEKTOB — XHMHUYECKHX BEIICCTB H
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHbBIE CBSI3U U
MIPOTUBOPEUHS B U3y4aEMBIX IIPOIECCAX U SBICHHSIX.

baszoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHE WCIOJIb30BaTh IMOCTABJICHHBIC BOMIPOCHI B KAUeCTBE MHCTPYMEHTA ITO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJ0M IPOIIeCcca, CAMOCTOSTEIIEHO TPOTHO3HPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS W BBIBOJBI MO pe3ylibTaTaM MPOBEIEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MIPOICIIAHHON padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHUIO PA3TNIHBIX BUIOB
1 (HOpM IPECTABICHUS, TTOYyYaEMYIO U3 Pa3HBIX HICTOYHUKOB (HAy4YHO-TIOMYIspHAS TUTEpaTypa
XUMHUYECKOTO COJICP)KaHMS, CIPaBOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IN4HbIe METO/IBI U 3alIPOChI IPU MOUCKE U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIHHBIX 33424
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS WH(GOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIAJIeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3THUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMANbHYIO (OpMy TpeacTaBIeHUs
uH(pOpMALMKM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
npyrumu popmamu rpa UKy U UX KOMOMHAITUSMU;



YMEHHME HCIOJIb30BaTh M aHAIM3UPOBATH B Tpollecce Y4eOHOH U HCCieoBaTelbCKON
JESTEIIbHOCTH HH(POPMAIINIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KAIOIIEH MPUPOTHON CPEIbI.

KoMMyHUKaTHBHBIE YHHBePcAIbHbIE YUeOHbI€ TeHCTBHUS:

yMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juanora u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBIIOJHEHUS
peJI0KEHHON 3a1a4H;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3yJIbTaThl TO3HABATEIBHOMN IESTEIBHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0 pPe3yJbTAaTOB BBIMOJHEHUS XHMHYECKOTO
DKCIIEPUMEHTa (JIa0OpaTOPHOTO OMBITA, JIAOOPATOPHOW pPAaOOTHI MO WCCIEAOBAHUIO CBONCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
MCCJIEIOBATENILCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHHs MO3MLUK (0O0CYXKIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAILIUS COBMECTHBIX JACHCTBUIA, ONpeieTeHIe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIBHO ONMPENENSITh IeNId NeSTeIbHOCTH, MIIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JEATEILHOCTH, BBIOMPATH
HaubOosnee HS(¢eKkTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIIOKECHHBIA AITOPUTM JAEUCTBUH IPH
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLUAX, OLICHUBATh COOTBETCTBHE IOJIYYECHHOTO pe3ysbTara 3asBJICHHOM LIENH,
YMEHHE HCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pPe3yabTATOB 10 OCBOCHHIO O00S3aTENbHOTO COAEPIKAHUSA,
YCTAHOBIICHHOTO JaHHOW (exepambHON pabodell MporpaMMol, BBIIENSAIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
peIMETHOW 00MacTH «XUMUS», BUIBI JEATEIBHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUH:

--pPacKpBIBATh CMBICIT OCHOBHBIX XHMHYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKHI 2JIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMECh (OAHOPO/HAS U HEOJHOPOJHAs), BaJICHTHOCTb,
OTHOCHTEJIbHAS aTOMHAasi M MOJIEKYJSpHAash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJII XHMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHCJIOTa, OCHOBaHHE, COJIb, AJIEKTPOOTPHUIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peakiusi, KiraccuUKams peakiuil: peakliud COCTUHEHHS, PEaKIUU pas3NOoKEHUs, peaKiuu
3aMeIIeHus], peakliui 00MeHa, 9K30- U SHIOTEPMUIECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakimm,
PO aTOMa, DIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANyC aToMa, XUMUYECKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBSI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWUOH, PacTBOP,
MaccoBast 10Jisl BellecTBa (MPOLIEHTHAsI KOHIICHTPAIlHs) B PaCTBOPE;

--WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATHH W NMPUMEHSATH ITH MOHITHS
[P OMMCAHHUH BEUIECTB M UX MPEBPAICHUN;

--UCTIOJIF30BaTh XUMHUYECKYI0 CHMBOIIMKY JUIS COCTaBJICHHUs (OPMYJ BEUIECTB W YpaBHEHUH
XUMHUYECKHUX PEaKIIHii;

--OTIPENIeNIATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COSJIWHEHHSIX, CTETICHb OKUCIICHUS
DIIEMEHTOB B OWHAPHBIX COCAMHEHHSX, MPUHAIJICKHOCTh BEIIECTB K OMPEISIEHHOMY Kiaccy
coeuHeHUH no GopmMmynaM, BUJ XUMUYECKOM CBsI3U (KOBAJIEHTHAs! U MOHHAs) B HEOPraHMYECKHUX
COCIIMHEHUSX;

--packpbiBaTh cMbica [lepuonuueckoro 3akona [J[. M. MeHnneneeBa: I€MOHCTPUPOBAThH
MOHMMAaHUE MePUOIUIECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKCHHS B
[lepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHHMs] MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO--MOJICKYJISIPHOTO yYeHUSs, 3aKOHa ABOTaipo;



--OMHCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢Gopmy llepuoanueckoil cucTteMbl XHUMHUYECKUX
AIIEMEHTOB: Pa3IMuaTh MOHATUS «TJIaBHAs moArpymmna (A-rpymnmna)» u «mobdounas moarpymnmna (b-
TPYIIA)», MaJlble ¥ OOJIBIITNE TIEPHOIbI, COOTHOCHTHh 0003HAYEHUSI, KOTOPhIE UMEIOTCS B TAOJIHIIE
«llepuognueckas cucrema xumuueckux diemeHToB [[. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjapa, oliiee
YHCJIO 3JIEKTPOHOB U PACIPEEIICHUE UX IO 3JIEKTPOHHBIM CIIOSIM);
--KJIacCCU(UIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XMMUUECKUE PEAKIIHH
(110 YUCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEILIECTB, MO TEINIOBOMY 3P PEKTY);
--XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
NOATBEP)KJasl  ONUCAaHWE IMpPUMEpaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIHii;
--[IPOTHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBHSIX;
--BBIUUCIISTh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILECTB, MACCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (opMysie COEIUHEHHsS, MAcCOBYIO JOJIO BEIIecTBa B PacTBOpE,
IPOBOAMTDH PACUEThI IO YPABHEHUIO XUMUYECKON PEAKIUY;
--[IPUMEHSTh OCHOBHBIC OINEpAI[MH MBICIUTEIbHON JIEATEIbHOCTH — aHajJu3 M CHUHTE3,
CpaBHEeHHME, 0000IIeHHe, CHUCTEMaTH3aluio, KiIacCU(UKAIMIO, BBISBICHHE MPUYUHHO-
-CIE/ICTBEHHBIX CBSI3€ll — U1 U3YYEHHs CBOICTB BEIECTB M XHWMHUYECKUX peakuui,
€CTECTBCHHO-HAY4YHbIE METOJbl MO3HAHUS — HaAOIIOJIEHUEe, H3MEpEeHUe, MOJCINPOBaHUE,
AKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);
--CJIeI0OBaTh MpaBUIIaM MOJIb30BaHUS XUMHUUYECKOH MOCYI0i 1 1ab0paTOpHBIM 000pYIOBAaHUEM, &
TaK)Ke MpaBuiIaM OOpallEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU 110 BBIITIOJIHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOUpPAHHUIO Ta3000pa3HbIX BEIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHONM MAacCOBOM Jo0jei
pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATh W TMPOBOJUTH XHUMUYECKHUE OKCIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0 HWHIAUKATOPOB (JTaKMyC,
deHondranzent, METUIOPAHXK U ApYTHe).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:
--pacKpbIBaTh CMbIC]I OCHOBHBIX XUMHUYECKUX MOHATUNA: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BEUIECTBO,  BAJIEHTHOCTb,
AIIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEeaKlMs, XUMHYEcKas CBS3b,
TETUIOBON PQPEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAINS, pPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuuy, OKHUCIUTENb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJEHHUE, aJIOTPOINMS,
aM(pOTEpPHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METANINUecKas), KpUCTAIIIMUecKas
pemérka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MpeaeabHO
nonyctumast koHueHtpauus [1/IK Bemectsa;
--WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMUYECKUX TMOHSATHI U MPUMEHSATH ATH MOHSITUS
IIPY OIIMCAHMHU BELIECTB U UX MPEBPAILECHU;
--HCIO0JIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJIE€HHS (POpPMYNT BEIIECTB U ypaBHEHUN
XUMUYECKUX PEaKIUid;
--ONpEJENATh BAJICHTHOCTh U CTENEHb OKUCICHHMS XMUMHUYECKHUX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COECOUHEHHH IO
dbopMynaM, BUJI XUMHUYECKOW CBSI3U (KOBAJIEHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPraHUUECKUX
COEIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popMmyie, xapakrep cpelbl B BOJHBIX PacTBOPax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
--packpbiBaTh cmbici [lepuonnueckoro 3akona /. M. MeHneneeBa U JE€MOHCTPUPOBATH €rO
NMOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnmuuHyio (opmy Ilepuogmueckoit cucTeMbl
XUMHUYECKHUX SJIEMEHTOB: pa3linyaTh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynma (b-rpynma)», manble u OOJBIIME MEPHOIBI, COOTHOCUTh O00O3HAYEHUsS, KOTOPHIC
UMEIOTCS B TMEPHOAMYECKON TaONHUIE, C YHUCIOBBIMH XapaKTEePUCTHKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JIEMEHTOB (COCTaB M 3apdll sipa, o0liee YnciIo 3JIEKTPOHOB M paclpe/esieHne uxX



TI0 AJICKTPOHHBIM CJI0SIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHN CBOMCTB HJIEMEHTOB
U UX COCAVHEHUH B Ipeleax MajblX MEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOCHHUS HUX
aTOMOB;

“KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKUC 3JICMCHTBI, HCOPraHUYCCKHUEC BCIICCTBA, XUMHUYCCKHUEC PCAKIITNU
(M0 YMCITy W COCTaBy Yy4YacTBYIOUIMX B PEAaKLIUH BEIIECTB, IO TEIIoBoMYy 3(d¢dexTy, mo
W3MEHCHHIO CTCIICHEH OKHCICHUSI XMMHUYECKUX BHGMCHTOB);

--XapaKTepu30BaTh (OMUCHIBATh) O0ImKEe U crienuduIeckue XMMHUYECKHE CBOMCTBA NMPOCTHIX U
CJIOKHBIX BCIICCTB, INOATBCPIKAAA OMUCAHUC ITPUMEPAMU MOJICKYJIAPHBIX U MOHHBIX ypaBHeHI/IfI
COOTBETCTBYIOUIMX XUMUYECKUX PEAKIIHIA;

--COCTABJIATh YPABHEHHS JICKTPOTUTHUECKON TUCCOIMALIMU KUCIIOT, IE0Yei 1 Colel, OTHbIE
Y COKpAIIEHHbIC YPAaBHEHUS peakMii HOHHOTO OOMEHa, ypaBHEHHS PEaKLUii, TOTBEPIKAAIOIINX
CyHICCTBOBAHUC TCHETUYECKOM CBI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

--pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKUUH  IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKluii;

--IIPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH
MMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHLBIX YCIIOBUAX,

--BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BELIECTB, MaCCOBYIO OJIIO
XMMHYECKOTO 3JIeMEHTa 1O (OpMyJie COCIMHEHHs, MAacCOBYIO JOJNIO BEIIECTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOU pEaKIvH;

--COOJII0/IaTh TpaBHJIa TOJIb30BAHUS XUMHUECKON TOCYI0H 1 1abOpaTOpHBIM 000pYIOBaHHEM, a
TAKXKEC IMpaBHJia O6paHIeHI/I$I C BCUICCTBAMH B COOTBCTCTBHUH C MHCTPYKIHAMU I10 BBIITOJHCHHIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(aMMHaKa U yTiaeKucioro rasa);

--TIPOBOJINTh PEAKINH, IONTBEP)KIAIONINE KAa4eCTBEHHBIH COCTAaB pPa3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOPHI-, OpOMHI-, MOOUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdaT-, THIPOKCHI-MOHBI, KAaTHOHBI aMMOHHUSI W HMOHBl HM3YYEHHBIX METaJUIOB,
HNPUCYTCTBYIOIIKAE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEILIECTB;

--IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIbHON JESITeIbHOCTH — aHAIW3 M CHHTE3,
CpaBHCHHEC, O606HI€HPI€, CUCTCMATU3alUI0, BBIABICHUEC IMTPUYNHHO-CICICTBCHHBIX CBSI3EH — I
U3y4YEHHs CBOMCTB BEIECTB U XMMUYECKHUX PEaKIHi, €CTEeCTBEHHO-HAYUYHbIE METO/bI TO3HAHUS
— Ha0JI0/IeHNEe, U3MEPEHHEe, MOJICTUPOBAHKE, IKCTIEPUMEHT (peaTbHBIN M MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

DJIEKTPOHHbBIE
(undgposbie)

Ne KoanyecTBouacoB o0pa3oBaTejibHBIEpECYP

o/ HaumeHnoBaHuepa3aeioB u ChI

I TEMIIPOrpaMMBbI

Bcer  KonrpoabnbiepaGor  IIpakTnueckmepador
0 bl bl
Pa3nen 1.IlepBoHayaIbHBIEXUMHYECKHENOHSITHS
Xumus — BaxHas 06uacth . https://m.edsoo.ru/7f4183
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 7
JEATECIIPHOCTHU YE€JIOBEKA T

1.2 BemecTBa 1 XuMHUeCKHEpEaKITUU 15 1 ggps:/lm'Edsoo'rUNM:L%

Hroromopasaery 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 ggpS:/lm'edsoo'rU/7f4183
2.2 Bonopon.IlonsiTie o KucCnoTax u comsix 8 1 ggps://m.edsoo.ru/7f4183
2.3 Bopa. Pacteopsl. [TonsiTHE 00 OCHOBaHMSX 5 1 1 ggpS:/lm'edsoo'rUNf‘ll%
24 OCHOBHBIEKIACCHIHEOPTAHUYECKUX COCMHE 11 1 1 https://m.edsoo.ru/7f4183

' HUI 7c

Hroromnopasaey 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuoguyeckasi cucrema xumuueckux 3jemMeHToB /I. M. MenaeneeBa. CTpoeHneaToMoB.

XuMuueckasacBsa3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEP €AKITHA
[Tepuonnueckuii 3akoH u [leprnonnueckas hitps://m.eds00.ru/7§4183
3.1 cHUCTeMa XMMHUYECKuX ameMeHToB /. H. 7 7
Mennene-eBa. CTpoeHnearoma -
39 Xumuueckast cBsa3b. OKHCINTEILHO- 8 1 https://m.edsoo.ru/7f4183
' BOCCTAHOBUTEIBHBIE PEAKIIUU 7c



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

https://m.edsoo.ru/7f4183

Wroronopazneny 15 7c
https://m.edsoo.ru/7f4183
PezepBHOEBpEMS 3 7

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 °



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

9 KJIACC

DJIeKTpOoHHbIe (LM (ppoBbIE)

N KoaunvecTBoyacoB oOpa3oBaTe/ibHbIEpeCypPChl
11/-11 HaumeHoBaHuMepa31eJi0OB M TEMIIPOTPAMMBI
KoHnTtpoJsb IIpakTHyec
Bcero
HbIEPA0OTHI KnepadoThl
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKkIul
11 [ToBTOpenue u yriry0ieHrne 3HaHUK OCHOBHBIX Pa3JIeIoB 5 1 hitps://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
1.2 OCHOBHBIC3aKOHOMEPHOCTUXUMUYCCKIX PEAKITHIA 4 https://m.edso0.ru/7f41a636
13 DNEeKTpOTUTHYECKAst TUCCOIMANsA. XUMUIECKHE 8 1 1 hitps://m.eds00.ru/7f41a636
peakiuu B pacTBOpax
Hroromnopazaeny 17
Pa3nes 2.HemeTanibl 1 X COeIMHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMHYECKHX 3JieMeHTOB VIIA- 4 1 https://m.eds00.ru/7f41a636
rpynisl. ['ajgorexs
29 Oomas XapaKTepUCTHKA XUMUECKHX DJIEMEHTOB VIA- 6 https://m.eds00.ru/7f41a636
rpynibl. Cepa u e€coeTuHeHUs
23 OO01mas xapakTepuCcTUKa XUMUYECKHX JIeMEHTOB VA- 7 1 https://m.eds00.ru/7f41a636
rpymisl. A30T, pochop U UX cOeTUHEHHUs
24 OO6mras XxapakTepucTrKa XHMHUYECKHX JIEMEHTOB IVA- 8 1 2 hitps://m.edsoo.ru/7f41a636
Ipymibl. YIaepoa U KpEeMHUH U UX COeIMHEHUS
Hroronopazneny 25
Pasznen 3.MeTasiibl 1 MX COEAMHEHHS
3.1 OO01MeCcBOICTBAMETAIIIOB 4 https://m.edsoo0.ru/7f41a636
3.2 Baxkuelinme MeTauibl U UX COEIUHEHUS 16 1 2 https://m.edsoo0.ru/7f41a636
Hroromopasaey 20
Pa3znen 4.Xumus u okpyxamouias cpeaa
4.1 ‘ BemecTBa 1 MaTepuaibl B XKU3HH YEIOBEKa 3 https://m.edsoo.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEMs 3 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
JaTran3zy = DileKTPpOHHBbIeHU(PPOBBLIEOOP
KosauuecTBouacos YyeHHus azoBaTe/ibHbIepecypchl
Ne T
n/n eMaypora KoHnTtpoJsb
IIpakTHyec
Bcero  HblepabGoT
KHepadoThl
bl
1 Hpezmer xumun. Poitb XHMUH B KH3HH 1 https://m.edsoo.ru/ff0d210c
yesoBeka. Tena u BemecTsa
2 [ToHsiTHE O METO/IAX MMO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1aGOpaTOpHH 1 NPHEMEI 1 https://m.edsoo.ru/ff0d23dc
oOparnieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEM
4 YucTble BeliecTBa 1 cmecH. Crnioco0sl 1 hitps://m.edsoo.ru/ff0d26ca
paszesneHus cmecei
[TpakTryeckas padora Ne 2 «Pa3nenenue
5 cMeceii (Ha IpuMepe OYMCTKU TIOBapEHHOM 1 https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKUE 3TTE€MEHTHI. 3HaKU (CUMBOJIbI) 1 hitps:/m.edsoo.ru/ffod2bes
XUMHAYECKHX JICMEHTOB
8 [TpocThie U CIIOKHBICBEIIIECTBA 1 https://m.edsoo.ru/ff0d2a6c
9 A i 1 bubnuoreka [{OK
TOMHOMOJICKYTAPHOCYACHHE https://m.edsoo.ru/ff0d2d50
3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmynia. 1 https://m.edsoo.ru/ff0d2eae
BaneHTHOCTPaTOMOBXUMHUECKUXIIIEMEHTOB
11 OTtHocuTeNnbHASI aTOMHAs Macca. 1 hitps://m.edsoo.ru/ff0d323c
OTHOCHTEbHAS MOJICKYJISIpHAs Macca
12 MaccoBast 107151 XUMHYECKOTO JIEMEHTA B 1 hitps://m.edso0.ru/ff0d350c
COETMHEHUU
13 ﬁ;’fg‘;ecmo semecrsa. Moss. Monspras 1 https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14

dusnueckue U1 XUMUYECKUE SIBJICHUS.
XUMUYEeCKasi peakius

https://m.edsoo.ru/ff0d37fa

15

16

[Ipu3Haky U ycioBUS MPOTEKAHUS
XUMHYECKUX PEAKIUI

3aKOH COXpaHEHHUsI MaCcChl BEIIECTB.
XUMUYEeCKUE YpaBHEHHUSI

https://m.edsoo.ru/ff0d3al6

https://m.edsoo.ru/ff0d3b88

17

18

19

Brluucnenus konudecTa, Macchl BELIECTBA
10 YPABHEHUSM XUMHUYECKUX PEaKLUN

Krnaccudukanus XuMHYECKUX peaKIui
(coennHeHUsI, Pa3I0KEHHUS, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBbIii-
sHIMKIoneaucT. O0o0IIeHHE 1
CUCTeMaTU3alHsI3HAHUI

https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d3f34

https://m.edsoo.ru/ff0d40c4

20

21

22

23

24

KonTponbnas padota Nel mo teme
«BerecTBa U XUMUYECKHE PEAKIIUI

Bosmyx — cmech razos. CocTaB Bo3ayxa.

KI/ICJ'IOpOI[ — DJICMCHT U MPOCTOC BCUICCTBO.

O30H

dusznueckre 1 XUMUYECKHE CBOMCTBA
KHCIopo/ia (peakiiuu OKUCICHUS, TOPEHHE).
ITonsarueoboxcumax

CriocoObl MostydeHus: KUCIopo/ia B
71a00paTOPUU U POMBIIUIEHHOCTH.
[Tpumenenunexuciopoaa

TemnoBoit 3¢ ekt XuMUIECKO peakiuuu,
MOHSTHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMIX

https://m.edsoo.ru/ff0d4290

https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff0d4614

https://m.edsoo.ru/ff0d497a

https://m.edsoo.ru/ff0d4790

25

Tornugo (HedTh, yroiab U METaH).
3arpsi3sHEHHE BO3]TyXa, CITIOCOOKI €T0
MPEJOTBPALLICHHS

https://m.edsoo.ru/ff0d4c4a

26

[IpakTuyeckas pabora Ne 3 o Teme
«[Tomydenue u cobupanue KUCIOPOAa,
HW3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2

27

Bonopoa — 31eMeHT U IPOCTOE BELIECTBO.
Haxoxnenue B mpupoe

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

duznueckre 1 XUMUYECKHE CBOMCTBA

28 https://m.edsoo.ru/ff0d4dd0
Bojiopoa. [IpuMeHeHrneBOAOPOIa

29 IToHsTHE O KUCIIOTAX U COJISAX https://m.edsoo.ru/ff0d50d2

30 (niocobel noyueHHs BOAOPOAa B https://m.edso0.ru/ff0d4dd0
naboparopun
[TpakTuyeckas padora Ne 4 o Teme

31 «[Tonmyuenue u cobnpanue Bo0po/a, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE ETO CBOMCTB)

32 Mosnsipablii 00bEM ra3oB. 3akoH ABOTaipo https://m.edsoo.ru/ff0d542e
Brruncinenns 00b€Ma, KOJIMUECTBA BEIIECTBA

33 rasa 1o ero U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA MK 00BEMY
Bbrurcienust 005EMOB ra3oB 10 YpaBHEHHUIO

34 peaKIiiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIEHNH T'a30B

35 DuU3nUECKUEe U XUMUUYECKHUE CBOMCTBA BOIbI https://m.edsoo.ru/ff0d587a

36 Cocras ocHosamit. [Tomtue 00 https://m.edsoo0.ru/ff0d59e2
HHIIKATOPaX
Bopna kak pactBoputens. HacbieHHbie U

37 HEHACHIIIEHHBIE pacTBOPHI. MaccoBasi 10Jist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PACTBOPE
[TpakTruyeckas pabora Ne 5 o Teme

38 «lp {TOTOBIICHHC PACTBOPOB € https://m.edsoo.ru/ff0d5eba
OTpeeIEHHON MacCOBOM JTOJICH
PAacTBOPEHHOTO BEIIECTBAY»

39 Komrpommas pabora Ne2 no Teme https://m.edso0.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga»

40 OxcmaEL cocTas, kraccu puxanus, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: COCTaB, KiaccupuKanus, https://m.edsoo.ru/ff0d67ca
HOMCHKJIaTypa

43 [ToxydeHre ¥ X1M.CBOHCTBa OCHOBAaHHI https://m.edsoo.ru/ff0d67ca

44 KucnoTsl: coctaB, kiaccudukanus, https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

45
46

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT

Comnu (cpenHue): HOMEHKIATypa, CoCOObI
MOJTYYeHHS, XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/00ad9474

47

48

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COEIUHECHUIN»

I'eneTnyeckas CBA3b MCXKY KilacCaMu
HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

https://m.edsoo.ru/00ad9b7c

https://m.edsoo.ru/00ad9a50

49

50

51

52

53
54

55

56

57

O06001IeHYE ¥ cCUCTEMATU3alUA3HAHUN

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIACChl HECOPTaHUYECKUX
coeqrHeHnin"

[TepBbie TOMBITKY KIACCHPUKAITUN
XHMHUYECKHUX d1eMeHTOB. lIoHsTre o
rpymnmnax CXOJHbIX 3JIEMEHTOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTeMa XUMHYECKHUX daeMeHToB /I. H.
Menneneena

[Iepuonsl, rpynmsl, MOATPYIIILI

Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
N30TomEI

CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB llepuoanueckoii cucremsr . H.
Menneneena

XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110
ero noJjioxkeHuto B [leproanueckoit cucreme
. . MenneneeBa

3navenue [leproauyeckoro 3akoHa s
pa3BuTHUA HayKu U npaktuku. . 1.
MenpeneeB — y4€HbIN, IEIAror u
IrpaKJaHUH

https://m.edso0.ru/00ad9cb2

https://m.edsoo.ru/00ad9ela

https://m.edsoo.ru/00ad9ffa

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

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

https://m.edso0.ru/00ada342

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

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

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

58

9JICKTpOOTpI/II_IaTeHBHOCTBaTOMOBXI/IMI/I‘-ICCK
HUX3JIEMCHTOB

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

59

HNoHHagxuMudecKkasacBsI3hb

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



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824
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https://m.edsoo.ru/00adac34

60 KoBanieHTHaAONSAPHASIX MU YECKASICBSI3b 1 https://m.edsoo.ru/00adaab8

61 KoBasnieHTHastHENOIAPHASX UM UECKAsICBA3b 1 https://m.edsoo.ru/00adaab9

62 CrernesbOKUCIICHUS 1 https://m.edsoo.ru/00adae28

63 OxucTHTenEHO- 1 https://m.edso00.ru/00adb076
BOCCTaHOBI/ITCJ'IBHI)ICpeaKI_[I/II/I

64 OKUCIUTEIN U BOCCTAHOBUTEIH 1 https://m.edsoo.ru/00adb076

65 Korrpomsnad pabora Ne4 no Teme 1 https://m.edsoo.ru/00adb486
«CTpOGHI/IC aToMa. XI/IMI/I‘IGCKaHCBﬂBB»

66 PesepsibIi ypok. O6O6fueHHe " 1 https://m.edsoo.ru/00adb33c
cucreMarnl3anusia 3HaHNU

67 Pesepbiii ypox. O606fueHHe 1 1 https://m.edsoo.ru/00ad9ch?2
cucreMaTrui3anusa 3HaHuu

68 PesepsibIi ypok. 06061H6HH6 " 1 https://m.edsoo.ru/ff0d61c6
cucreMarnl3anusa 3HaHNU

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KJIACC

JIeKTPOHHbIENU(PPOBHIE

Ne Aarauzyy o0pa3oBaTejbHbIepecypc
) KoauuecTBouacos eHusl u
n  Temaypoka
/ Kounrpoanb
Il Bcero HbIepadoT Tpakriec
KnepadoThl
bl
[Tepnoanyeckuii 3akoH. [leproandeckas https://m.edso0.ru/00adb59
1 cUcTeMa XUMUYECKuX anemMeHToB /1. . 1 o
Menneneesa =
3aKOHOMEPHOCTU B U3MEHEHUH CBOHCTB https://m.edso0.ru/00adb6h
2 XMMHUYECKHX JIEMEHTOB MEPBBIX TPEX 1 5
NIepUOIOB B
3 Krnaccudukaius 1 HOMEHKIaTypa 1 https://m.edsoo.ru/00adbh7e
HEOPraHUYECKUX BEIIECTB 2
4 Bupl XUMUUYECKOM CBA3U U TUIIBI 1 https://m.edsoo.ru/00adbac
KPUCTAJUTMIECKUX PEIIETOK 6
KonTponbnas padora Nel no teme
5 «IToBTOpEHUE U yrirydaeHne 3HaHU 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiracca
5 Krnaccudukanus XUMAYECKUX PEaKI|id 1o 1 https://m.edsoo.ru/00adbcb
Pa3IUYHBIM NIPH3HAKAM 0
[ToHsITHE O CKOPOCTH XUMUYECKOW PEaKIIHH. https://m.edsoo.ru/00adbed
7 [ToHsATHE O TOMOTEHHBIX U T€TEPOTE€HHBIX 1 3
peaknusx a
[ToHsiTHE O XUMHYECKOM PaBHOBECHUH.
8 dakTopbl, BAUSIONINE HA CKOPOCTh 1 https://m.edsoo.ru/00adc28
XMMHUYECKON PEaKIMu U TIOJI0KEHHE c
XHUMHYECKOTO PAaBHOBECHS
9 OKHCIUTENEHO-BOCCTAHOBUTEIbHBICPEAKIIUH 1 https://m.edsoo.ru/00adcade
10 Teopust AIEKTPOTUTUICCKON AUCCOIHAIHH. 1 https://m.edsoo.ru/00adcd6
CuIibHBIE U CJTa0BIE SJIEKTPOJIUTHI 8
. https://m.edsoo.ru/00add44
11 HonnbieypaBHEHHSPEAKITANA 1 3
12 XuMuYeckue CBOWCTBA KUCIOT M OCHOBAHUI 1 https://m.edso0.ru/00add5d8



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

B CBETE NpECTaBICHUN 00
AIIEKTPOIUTUYECKO JIMCCOINAIINH

XUMHUYECKHE CBOMCTBA COJIEH B CBETE

https://m.edsoo.ru/00add8b

13 mpencraBieHuit 00 ANEKTPOIUTUIECKOIN 2
JICCOLIMAIIUU =
. https://m.edso0.ru/00add9d
14 [TonsiTue o ruaponusecosien 4
15 O0600611eHre U cucTeMaTU3alusA3HaHHHA gttps://m.edsoo.ru/OOadddl
16 [IpakTuueckas paborta Ne 1. «Pemienue https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33124
KonTponbnas pabota No2 mo teme https://m.edsoo.ru/00addec
17 «DJIEKTPOIUTUYECKAS TUCCOLIMALINSL. 0
XUMUYEeCKHUEPEaKIIMH B PACTBOPAX)» =
18 Obwas HAPARTCPUCTHRA [ATIOTEHOB. https://m.edsoo.ru/00addfe2
XUMUYECKUE CBOWCTBA HAa MPUMEPE XJI0pa
XJ0pOBOIOPOL. gonmaﬂ Kneiota, https://m.edsoo.ru/00ade10
19  xumwuueckue CBOICTBa, MOIyUYEHUE, 4
IIPUMEHEHHE -
Hpaxririecia p a6OTfl Ne 2 o rewe .. https://m.edsoo.ru/00ade34
20  «IlomyuyeHue COISTHOM KUCIOTHI, U3yUeHHE €& 8
CBOMCTBY B
quncnveﬁm M0 YPaBHCHHSIM XUMUYIECKIX https://m.eds0o.ru/00ade4s
21  peaxuuii, ecu OJUH U3 PEareHTOB JIaH B 3
M30BITKE o]
99 OOm1ast xapakTepucTiKa 31eMeHToB VIA- https://m.edsoo.ru/00ade64
TPYIIIIBI a
AJUIOTPOIHEIE MOHHq’%KaHHH cepaL https://m.edsoo.ru/00ade64
23 Haxoxxnenwue cepbl U €€ COeTMHEHUN B 3
pupoie. XMMHYECKHECBOMCTBACEPHI B
24 CepoBo10po/1, cTpocHHE, GU3UIESCKUE U https://m.edsoo.ru/00ade80
XHMUUECKHe CBOHCTBA 2
o5 Oxcupl cepbl. CepHast KHCI0Ta, PU3HUSCKHUE https://m.edsoo.ru/00adea?
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 8
XUMUYECKHE peaKkliny, JIeXkKalllle B OCHOBE
26 = TPOMBIIUICEHHOTO CrOc00a MOJTY4YeHHs CepHON https://m.edsoo.ru/00adec8a

KHCJIOTHI.



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XHUMHYECKOE3arpsA3HEHUEOKPYKatoIeHCcpeIbl
COEAMHEHUSIMHUCEPHI

Brrancnenune maccoBoit JOJIM BBIXOJa

27 https://m.edsoo.ru/00adec8a
MPOAYKTA PEaKIiH
OO0mmas xapakTepucTuka 31eMeHToB VA-
28  rpymmbl. A30T, pacpoCTpaHEHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA
29 AMlxvmaK, ero pu3nUecKue U XMMUYECKHe https://m.eds00.ru/00adfo04
CBOWCTBA, MTOJyYCHHE U IIPUMCHECHHUE
[IpakTuueckas padora Ne 3 mo Teme
30  «IlonyueHue aMmHuaKa, H3y4eHUE €ro https://m.edso00.ru/00adf180
CBOMCTB»
31 AsorHas wnesora, ¢€ Qusiacckue u https://m.edso00.ru/00adf306
XHUMHYECKHE CBOWCTBA
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS
32 B KQUCCTBC MIHCDAIbHbIX yno0p eHHﬁ'V https://m.edso00.ru/00adf518
XUMHUECKOe3arpsA3HEHUEOKPYKaroIencpeabl
COeIMHEHUSIMHA30Ta
dochop. Oxeun pocdopa (V) u pochopuas
33 KkHcaoTa, PU3MYECKHUE U XUMHUECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3oBanue pocdaTtoB B KauecTBe
34  MuHepambHBIX YIOOpEHHIl. https://m.edsoo.ru/00adfc20
3arpsi3HeHuenpupoiHoicpeapihocharamu
35 YIUCPOJL, PACTIPOCTPAHEHHE B NPHPOE, https://m.edsoo.ru/00adfd9c
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
Oxcubl yriaeposa, ux Gpu3ndecKkue u
5 |~ XUMHIHeckne CBOWCTBA. DKOJOTMYECKHE https://m.edsoo.ru/00adfebe
pOOIIEMBI, CBS3aHHBIE C OKCHUIOM YTIepoia
(V)
; https://m.edso00.ru/00ae006
37 VYronbHast KUCIO0TA U €€ CoNu c
PpaKTquCKaﬂ padora Ne 4 no Teme https://m.edsoo.ru/00ae027
38 [TomyyeHue yriekucioro rasa. e
KadectBenHnas peaxiius Ha kKapOoHAT-HOH" =
39 [lepBoHaYaIbHBIE TOHATHS 00 OPraHHMYECKUX https://m.edsoo.ru/00ae054

BCIICCTBAX KAK O COCAMHCHUAX YIJICpoJda

€



https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

https://m.edso0.ru/00ae080

40 = KpemHHii U €rocOeTUHEHHS 3
[IpakTrueckas padota Ne 5. Permenue
41 = SKCHEpUMEHTAJBHBIX 3324 110 TEME https://m.edsoo.ru/00ae0bf2
«BaxkHele HeMeTaIbl U UX COCTUHEHUS»
42 KonrpomnsHast pabora Ne3 o teme https://m.edsoo.ru/00ae0el
«Baxxnaenmne HeMeTaJJIbl 1 UX COSIMHCHUSI 8
OO01mas XxapakTepuCcTHKa XUMHUIECKUX
43~ OVIEMEHTOB — METAJIIOB. Merasnueckas https://m.edso0o.ru/00ae103
CBSI3b M METAJLTUYECKAS] KPUCTAITNICCKAs e
pemérka. PU3NYECKUECBOMCTBAMETAIIIOB
AnMirieckie coomciBa Metalos. https://m.edsoo.ru/00ael15
44 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUN 5
METaJJIOB -
OO0mmue criocoObl MOTYYeHHUS METALIOB.
45 CrutaBbl. Beruucnenus mo ypaBHEHUSIM https://m.edsoo.ru/00ae115
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3 6
pEeareHToB COACPKUT MPUMECH
https://m.edsoo.ru/00ael127
46  IloHsATHE O KOPPO3UUMETAIIIOB 8
47 IllenoumbiemeTans! gttps://m.edsoo.ru/Oan14b
https://m.edsoo.ru/00ael4b
48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust 5
49 meHOTHOSeMeHI’HHe METAJLIEL — KATBIHH H https://m.edso0.ru/00ae15e8
MarHui
. https://m.edsoo.ru/00ael5e
50  BaxaeWmmecoe nHCHUSKATBIIHS 3
51  OO6obuieHue u cucTeMaTH3aIUsI3HAHUN
. . https://m.edsoo.ru/00ae188
52 = X&ctkocTb BOABI U CLIOCOOBI €€ yCTpaHEeHHUs 6
53 PP?KTH%CKM pabora Ne 6 o Teme " https://m.edso0.ru/00aelae8
JKEcTKOCTh BOJIBI U METOJIBI €€ yCTPaHCHHSI
54 AUOMHIHI Zttps://m.edsoo.ru/Oanch
o https://m.edsoo.ru/00aelc6
55  AmdorepHbie CBOWCTBA OKCHIA U THIPOKCHIA

4



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00ael1d8

56 Keneszo 1 5
57 Oxcupl, THAPOKCUabI 1 coiu xene3a (1) u 1 https://m.edsoo.ru/00ae35e
xenesa (111) 6
58 O0o0011eHNEe U CHCTEMATU3aUSI3HAHU T 1
[TpakTudeckast paborta Ne 7. Pemenue https://m.edsoo.ru/00ae3de
59 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1 3
«Baxuelnime MeTaibl U KX COCIUHEHUSY =
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
PeAKILuii, CCITH O/IUH U3 PEArCHTOR /IaH B https://m.eds00.ru/00ael75
60  W3OBITKE MM CONEPIKUT MPHUMECH. 1 0
BrruuciieHusiMaccoBON 10TMBBIXOIAITPOAYKTA =
peakuuu
61 O00011IeHE U CUCTEMAaTH3aUI3HAHUN 1
62 KonTponbnas pabota Ne4 mo teme 1
«Bakuelinine MeTayibl U UX COCTUHEHUS))
63 Beruectsa i MaTepHaILI B IMOBCEHCBHOI 1 https://m.edso00.ru/00ae3f50
JKU3HU YCeIOBEKa
. https://m.edsoo.ru/00ae427
64  Xummyeckoe3arps3HEHHUEOKPYKAIOMIEHCPEIbI 1 0
65 Posib XUMUH B pEeIICHUH YKOJOTHUECKUX 1 https://m.edsoo.ru/00ae427
npo6iem 0
66 Pe3epBHbIit ypoK. O6o6iueHne u 1 https://m.edsoo.ru/00ae0d0
cUcTeMaTu3alys 3HaHUI a
67 PesepBHblil ypoxk. O6o61ueHHe u 1 https://m.edsoo.ru/00adb33
cHUCTEeMaTH3aIs 3HaHWH c
68 Pe3sepBHbIii ypok. O000IICHHE U 1 https://m.edso0.ru/00ad9cb
cUcTeMaTu3alys 3HaHUI 2
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumus, 8 knacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u apyrue; noa peaakiyen
Jlynuna B.B., Akimonepnoe o0mectBo «M3natensctBo «lIpocBemnienue»

» Xumus, 9 knacc/ Epemun B.B., Ky3pmenko H.E., Jlpo3noB A. A. u apyrue; mo peaaxkiuei
Jlynuna B.B., Akiinoneproe obmiectBo «M3narensctBo «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YUHUTEJIA
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-
Khimii/?utm_source=google.comutm_medium=organicutm_campaign=google.comutm_referrer
=google.com

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://skysmart.ru/articles/chemistry






