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I[TOACHUTEJIBHAS 3AITMCKA

[TporpamMmMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHLEMIUU MpernofaBaHusl y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma 1o xuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTernu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOUIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTeNbHOE MPEIMETHOE COJEepKaHUE, MpelycMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jieJaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONIPEAEIIAECT KOJINUYECTBEHHbBIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
W3YYCHUS XUMHUHU C YU4ETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaroluXxcsi, OnpeaesseT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TaKXKe TpeOOBaHUM K pe3yibTaTaM 00yYeHUs] XUMUU
Ha YpOBHE LeJeil Hu3ydyeHHUs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO CO/IepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHUpPOBaHUS MUPOBO33pEHUsT 00y4dalolIerocs, ero
IIPEJICTAaBICHUN O MaTEpUAIIbHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEN
IPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00albHBIX MPOOIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYEeCKOH 0e30MacHOCTH, MPOOIeM 3JpaBOOXPAaHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET pealM3alMiid BO3MOXKHOCTEH JJIsi camMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00y4aromxcs,
HaBBIKOB HMX  CAaMOCTOSATENBHOM  yueOHOW  JeATEIBHOCTH, OKCHEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodecCHOoHaNBHOM NesSTeNbHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIIICHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia HAa €TMHCTBO MPUPOJIBI M YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUHT
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKIIQJ B OJKOJIOTHYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHEelU(UKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckyd aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHHS OPUEHTHPOBAH HAa OCBOCHHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHs MPOTPAMMBI MO0 XHUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uzydeHuro. ConaepiaHue CKIaAbIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPTraHH30BaHbl MO MPUHIUIY MOCIEAOBATEIHHOIO Pa3BUTUS 3HAHWW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUM Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKOIN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[EHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAHUIO U METOJ/IaM MM03HaHUs B Hayke. M3yueHue Xxumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HayKu, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUHU MPaBUJI 0€30IaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIUMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSCHITh M OLICHWBATH SBIICHUS OKPYXAIOIIETO MHUpA, UCIOJB3Yys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATENIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00Y4EHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3YyYCHHS XUMHH Ha YPOBHE OCHOBHOI'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B cCUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMmecu. CiocoObl pa3ieieHust cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAast Mmacca. OTHOCHUTENIbHAST MOJICKYJISIpHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMocCBsi3b KOJIMUECTBA, Macchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIEeCTB. XuMudeckue ypaBHeHus. Knaccudukanus XUMUYECKUX peakiuit
(coenMHEHUs, PA3NOKESHUS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBHIaMH pabOThl B JJAOOpaTOpPHH M MpUEMaMu
oOpatieHusi ¢ 1abOpaTopHBIM OOOpYIOBAaHUEM, M3y4YEHHE W OMHUCaHue (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHNE METHOUW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) SABJICHUMN, HAOII0IeHHE
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
pasleneHuss CMecei: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHWE, BHIMAPWBAHUE, AUCTHILIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OYUCTKHA TOBAPEHHON COJHM, HaONIOJIEHHEe U OIMHCaHue
pEe3yNbTAaTOB TMPOBEAEHUS OMbBITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHUE
MoIeNIel MOJIEKYIT (IITapOCTEP)KHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — a1eMEeHT M IPOCTOE BELIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl TOMydeHHs] KHCIOpPOAAa B JabopaTopu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpomnHas MOIu(HUKAIAS
KHCIIOPO/JIa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakiuuu. TOIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokneHue BoIOpoJa B IMPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MoutsipabIii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BeliecTB B BoAe. MaccoBas 1o BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndyeckiue 1 XUMHUYECKUE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMIICHUE C
oOpa3llaMid OKCHIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHHE 00pa3IOB BEMIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEHW pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEpHUAJIOB), HCCIIEJOBaHUE OOPA3I[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBbIX KJIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCcKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETajlaMH,
peaKuHuii HEeUTpalIu3alru, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJula IpyruM M3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Ilepuoauueckuii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHue aToM0OB. XUMHYECKAs CBSA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUECKUX OdlieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMETbHBIE METAILIbI, TaJIOTE€HbI, UHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4Yeckux »siemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa [0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.



3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAITMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchr
OKHCJICHUS U BOCCTaHOBJICHHsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3LOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
IIMHKA C pacTBOpPaMH KUCIOT W IIEJI04Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuii (TOpeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

Mesxicnpeomemmuoie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIaCCE OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/ACTBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYIHOCTh,  HAOMIOJIEHHE,  JIKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, HU30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeJ0, O0bEM, arperaTHOe
COCTOSIHME BEIEeCTBa, ra3, (U3WYECKHUE BEIUYHHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIie.

Bbuonorus: porocuntes, apixanue, 6uocgepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX TEPUOJOB, Kalus, KaIblUs W WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BeleCTBa: BHUAbl XUMHUYECKON CBs3M. THUINBI KpPUCTAUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKOH
CBSI3H.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XUMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHAOTEPMHUYECKUE PEAKIINH, TEPMOXUMHUECKHE YPABHEHUSI.

[TonsiTie 0 ckOpocTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TETepOreHHbIX peakuusax. [lonstue o
karanuze. I[loHsTHe O XuMHUYecKkOM paBHOBecHH. @DakKTOpbl, BIHUSIOLUIME HA CKOPOCTh
XUMHYECKON peaKIMU U OJI0KEHNE XUMUYECKOTO PAaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHS MPOTEKaHHUS peakiuil HOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLiecca AUCCOLUALUN
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIbBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (pU3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
mienoyamu).  XsopoBoaopod. ConsiHas KUCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelficTBue XJIopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaskHelre Xia0pHuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu oKucieHus. CTpoeHue U (PU3NYECKUe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3UYECKUE W XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHCHHEe B Tpupone, (Quudeckue u
XUMUYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MOJy4YeHue,
dbuznyeckue W XUMHYECKHE CBOWcCTBa (OOIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3 dekT. YronpHas KuUcCiIoTa u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IoJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECIUHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMOJIOTHYECKH Ba)KHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUaIoOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOIMCTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeNbI0 (BO3MOXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOra3a, NoJy4deHue, cCoOupaHue, paclo3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IIPOBEJCHUE KAaYEeCTBEHHBIX PEaklLMi Ha KapOoOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJIJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBS3b M METAJUIMYECKas KPHUCTAJIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenne
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus U Kajiblusd. BaxkHedmume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckue u XUMUUECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu sxkenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajlblUs, aIIOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX OXKOrax u
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUIABbI METAJIIIOB, MIOJTUMEPHBIC MaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHU XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJIS1 OT/AEIBbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O [IUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMETKA, CIUIAaBbl, (U3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOrO oOImiero oOpa3oBaHus
JOCTUTAIOTCS B X0OJIe 00Y4YEHUsI XMMUHU B €JUHCTBE Y4E€OHOM M BOCIIUTATENbHOM AEATEIbHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOpPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIieccaM CaMOIIO3HAHMsI, CAMOPA3BUTHS M COLMATIM3AIMN O0yUarOIUXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OTPa)XKal0T T'OTOBHOCTh OOYYarOIIMXCs PYKOBOJCTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacIIMpEHHE ONbITa ACSITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

LIEHHOCTHOT'O OTHOLIEHUsI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAU€HUs XMUMHUYECKOM HayKM B >KM3HH COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOM MH(pOpMaUeil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpoWcCTBe
MHpa 1 001IecTBa;

2) rpPaKIaHCKOr0 BOCIIMTAHMS:

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo0Opa3HON COBMECTHOM JESTEIbHOCTH MPH BBINOJIHEHUN YU4e€OHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YYEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYNKM CBOMX TOBapHILEHd C MO3MIMM HPaBCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHUPOBO33PEHUYECKHE  MPEJICTABICHHUS O  BELIECTBE UM  XMUMHYECKOM  peaKIuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAayKM M COCTaBISIOLIME OCHOBY JUIS
IOHUMaHMs  CYIIHOCTM HAyyHOM KApTHUHBI MHpa, HPEACTaBICHHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SAX YEJIOBEKA C MPHUPOJHOM CPENoH, O posn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJICHHbIE Ha IIOJIyYEHHUE HOBBIX 3HAHUI MO XHMHH,
HEoOXoauMble Ul OOBSACHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJIEHUH, II03HABATENIbHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPBhI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITEIIbHOM PaOOTHI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOW, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HAHUIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MIPOCKTHON M HCCIEN0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢hopMHUPOBAHUS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HENpPUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHUIO MPO(dEeccHii M Tpyaa Pa3IudHOTO POJia, YBAKEHHE K
TpyAy M pe3yibTaTaMm TPYIOBOM JEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
pOJOJDKEHUs 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil npodecCHOHATbHOW NEATENbHOCTH U
Pa3BUTUSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTh a/IalITUPOBATHCS B MPO(ECCHOHANIBHOM cpenie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY M MCUXMUYECKOMY 370POBbIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOid, AJIsl TOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TNIOOATBHOTO XapaKTepa SKOJIOIMYECKHX MpoOjeM M MmyTell MX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHSI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yibTaTOB BBIICISAIOT 3HAYMMBbIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (OPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHBHBIE), KOTOpBIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHON AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOI'O MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pPAcKpBIBaTh  CMBICA XMMHUYECKHX IOHATHHM (BBIENATH MX XapaKTepHbIE IPU3HAKH,



yCTaHaBIMBAaTh B3aUMOCBS3b C APYTMMHU HMOHATHUSMH), UCIIOJIB30BaTh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHU IS KiaccuuKauu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMH U3Y4€HUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPE0oOpa3OBHIBATH LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pEleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3YYAaEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKUX DPEaKUui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX NPOLIECCAX U SABICHUAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHUE HMCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIECCa, CAMOCTOSATENBHO IPOTHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HIPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOETIaHHOM padorTe.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATHU3UPOBATh U UHTEPIPETUPOBATh HH()OPMALIUIO PA3INIHBIX BUOB
U GOpM MPEACTABICHUS, TOTYIAEMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-TIONYJISIpHAst TUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble IMocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METO/IBI U 3aIPOCHI TIPU TOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOJb30BAaHUS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy TpenCcTaBICHUS
UHPOpPMALM U WUTIOCTPUPOBATH pEIlaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh U aHAJIM3UPOBATh B Ipolecce YYEeOHON U HCCIeI0BaTEeIbCKON
NeSITeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBUA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Auanora u (WIKM) JUCKYCCHMU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTABIATh OJTyYeHHbIE Pe3ysIbTaThl TO3HABATEIBHOM ESTEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOTO
JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITAa, JA0OPATOPHON pPAOOTHI MO WMCCIICIOBAHHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MIPOEKTa);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIICIOBATEIbCKON JIEATENBHOCTU NPH PEIICHUM BO3HHUKAIOIIMX IMPOOJEM Ha OCHOBE Y4éra



0O0IMX WHTEPECOB W COTJACOBaHUs NO3uIMi (0OCyXIeHus, OOMEH MHEHHSIMHU, «MO3TOBBIC
LITYPMbI», KOOPAMHALIUS COBMECTHBIX AECHCTBUI, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIA aJITOPUTM JIEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

MNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yabTATOB [0 OCBOCHHIO O00S3aTENbHOTO COACPIKAHUSA,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMuUCsT Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, crenupUUecKue yis
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX HMOHATHI: aTOM, MOJEKYIa, XUMUIECKUI
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OAHOpOAHas U
HEOJHOPO/HAs), BaJEHTHOCTh, OTHOCUTEIbHAas aTOMHas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca, MaccoBas 0N XHMHUYECKOTro
JJIEMEHTa B COEAMHEHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTEIEHb OKHUCICHMSI, XUMHUECKasl peaKkius, KjJacCupuKanus
peaKIMii: peaky COeANHEHHs, peaKIUK Pa3IokKEeHUs, PEaKIIMU 3aMEelIeHUs], PeaKIun
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHH W TPHUMEHSTH JTH
MOHSATHS NPH OMHMCAHUM BELIECTB U UX MPEBPAICHUH;

® UCMOJb30BATh XUMHUUYECKYIO CHUMBOJHUKY JJISi COCTaBJIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

e ONpeneNisaTh BaJEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHHSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpefenéHHOMY KJaccy COEAMHEHHM 1o QopmyiaMm, BHJI XHMHUYECKOH CBS3H
(KOBaJIeHTHasl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHUsI MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUSs, 3aKOHa ABOTaJipo;

e ONUCHIBAaTh M XapakTepuszoBaTh Tabmuunyo ¢opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpynma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
o0o3HaueHHsI, KOTopele UMetoTcst B Tabiuue «llepuonuyeckas cucremMa XMMHYECKHX



sneMmeHToB JI. 1. MenaeneeBa» ¢ YHUCIOBBIMH XAapAaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XMMUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUiA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX MIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHHUsI, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKknu;

IPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIbHON NEATENIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHE, 0000IIEeHNE, CHUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUYUHHO-
-CIIEICTBEHHBIX CBSI3€H — JJISl U3YYEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAy4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONMIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CIIeZIOBaTh MpaBWJIaM TIOJIB30BAaHUS XMMHUYECKOH TOCyIoi H  J1abopaTOpHBIM
00opy/s0oBaHUEM, a TaKXke IpaBWiaM OOpAallEHUs C BEIIECTBAMU B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYSHHUIO
U cOOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJA U KHCIOPOJa), MPHUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JTOJIEN paCTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PAaCTBOPOB IlEJIOYel U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHBIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHHS, XMMHUYECKas peaklus, XWMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiunu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PpeakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEeaKlIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAaKIUU,  OKHUCIHATEIb,  BOCCTAHOBMTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAeNbHO JOIyCTUMAas
koHueHrpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSTHS IIPH ONTMCAHUM BEILECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJISI COCTaBICHHMsS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEACIATh BaJCHTHOCTh U CTENECHb OKUCICHHS] XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPHUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COoelMHEHHWH Mo (opmMynam, BHI XMMHUYECKOH CBSI3M (KOBaJECHTHAas, MOHHa,



METaJIJIMYecKasl) B HEOPraHMYEeCKHX COENMHEHHUSX, 3apsii HOHA IO XHUMHUYECKOU
dopmyre, xapakTep cpeisl B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [I. . MenneneeBa u 1€MOHCTPUPOBATh
ero MOHMMAaHME: OINHUCHIBATh M XapakTepu3oBaTh Tabnuunyio (opmy [lepuonnyeckoii
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rJaBHas mnoArpynmna (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAu€HHs, KOTOpBbIE HUMEIOTCA B IEpPHOAMYECKON Tabnuue, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO JIEKTPOHHBIM CIIOSM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B Ipeenax MaybIX MEPUOJIOB U TJABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YHCIy U COCTaBy Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEILUIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOImIME U CcHElU(pUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTHIX U CJIOKHBIX BEIIECTB, NOATBEPKAAsl ONUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
MIOJIHbIE U COKpAIEHHBIE YPAaBHEHUS PEAKIMl HOHHOTO OOMEHa, ypaBHEHUS peaKIMid,
MOJTBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXAYy BeElleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLui;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUNA B PA3JIMYHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYEO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 1o (hopMyJie COeJUHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOio/iaTh MpaBHJa IOJIb30BAaHUS XUMHMUYECKOW TOCYyIOoW U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBUH C
WHCTPYKIUSMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTYYSHHIO
U cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro Tasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OINBITHBIM HyTEM XJIOpUA-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3y4YEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTH3allhio, BBIABICHUE MPUUYUHHO-CIEACTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHI, €CTECTBEHHO-
Hay4YHble METOABl T[O3HAaHMSA — HAOJIOAECHHE, U3MEPEeHUE, MOJCIUPOBAHHE,
AKCTICPUMEHT (PEabHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3iesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK
NPaKTUYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 0 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| otewertos Viacapyme, Copn et ; 0 o DudmorelOK
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23| snewenos VAspyars Ason foogopu | 7 0 ;  DuGwore LOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | e o . | , o ox
' ) VPYIIIEL poA https://m.eds00.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmroreia LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N Kosaun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 0 0 bu6mmoreka [IOK
KU3HM yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
5 IlonsaTne o MeTomax 1mo3HaHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 0 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrele BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
IT 02
5 ((I?;KT;IZ;C;: iﬁ:f;);ii npuMepe 1 0 1 Bubmiorexa LIOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYUCTKHU NTOBapEHHOU COJIN)»
bu6nmoreka [JOK
6 A 1 0 0
TOMBLH MOTCRY B! https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JJIEMCHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 A - 1 0 0
TOMHO-MOJIEKYJIIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
b K
9 BellecTB. XUMuueckas popmya. 1 0 0 Homorexa 1O

BanenTHOCTh aTOMOB XUMHUYECKUX

https://m.edsoo.ru/ff0d2eae



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/ff0d2d50
https://m.edsoo.ru/ff0d2eae

9JICMCHTOB

10 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCUTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
1 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
12 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
Monsipaas macca https://m.edsoo.ru/ff0d5230
13 du3znyeckre U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
14 [Ipu3Haky U yCcioBUsA IPOTEKAHUS bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
15 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
16 [IpocTble U ClOXKHBIE BELIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
Brruucienus: KoamvecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Kiaccudukanuss XuMHUECKIX
18 peaxung (CO;HHeHI/I;I pasioKeHus Brbmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIIUKJIONEINUCT. O6O6yIIIIIeHI/Ie U bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHUH
20 KontponsHas padora Nel mo reme bubmuorexa [IOK
«BerecTBa 1 XUMUYECKUE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOsl MosTy4eHus: KUCI0poia B
23 nabopaTopuu ZIquOMBIHIJ'IerH(iTI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TornuBo (HedTh, Yroib U METaH).
25 3arpﬂ3H61§He(11;03z[yy§(a CIIOCOOBI Zro bubmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paH1/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €TO CBOWCTB)»
97 Bonopon — sneMeHT u npocroe bubnuoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUECKHE CBOMCTBA bu6nmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas pabora Ne 4 o Teme Bu6morexa LIOK
31 «ITomyuenue u cobupanue Boopo/a,

HU3YUCHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 YpaBHEHHUIO PEaKIIMH Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
MHJIUKATOpaXxX https://m.edso0.ru/ff0d59e2
Bopa kak pactBoputess.
37 HacsIieHHble ¥ HEHACHIILICHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnuoreka [IOK
onpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bomgopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCupUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I1 HUE Y XUMHUYECKHUE CBOWCTB
41 K;;y;reHLI: OCHOBHI)?)((: u S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
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https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZEa, . BuGmmorexa LOK
I bl TTOJTY9ICHHUS, XUMHUCCKU
N v ’ https://m.edso00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
r
18 rmceasn neopramiccian. Brmorera LIOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ochomie ciacest neopraceKix bGorer LIOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
1| maecka snoworton,Towmie Bumorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
n .
€pPUOINYECKUN 3aKOH U BuGmorexa LOK
52 Ilepuonuueckas cucrema

XUMHYECKHUX deMeHTOB /JI. .

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ada52c

Menpeneena

53 [lepuoapl, rpymnimbl, MOATPYIIIIHI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
Ctpoenue 3J1eKTPOHHBIX 060110qu0 Butmnorexa LOK
55 aToMOB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoanyeckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [1. bubnnorexa [JOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBs3b Brbmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XuMU4eCKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossspHast bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK

peakuu

https://m.edso0.ru/00adb076
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bubmuoreka [JOK

64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ormmmerionteiome |
CBS3En https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O600111IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PezepBHbiit ypok. O6001eHne u 1 bubnnorexa [JOK
CHUCTEMATH3AIMS 3HAHWM https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie  IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 0 0 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
Menneneena
3

, | mm— ] :

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunl XMUMHY€ECKOI CBSA3U U THUIIEI bu6mmoreka [IOK

4 . 1 0 0
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1 0
3HaHWI OCHOBHBIX pa3/elioB Kypca
8 Kitacca»

Knaccudukanus XumMuueckux bu6nmoreka [JOK

6 . 1 0 0
peakuuii Mo pa3IMyHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
n .

;| e T \
peaKItn. https://m.edso0.ru/00adbe9a
TeTepOTreHHBIX PEaKIIHIX
IT

OHSITHE 0 XUMHUYECKOM Butmorexa LOK

8 paBHOBecu#. PaKTOPHI, BIUSIONINAE 1 0 0

Ha CKOPOCTh XUMHUYECKOW PEAKIINH

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 IIOJIOKCHUEC XHUMHUYCCKOI'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 I[I/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble bubmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHE 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 <<I£)eHIeHI/Ie BKCHpepI/IMeHTaJ'II)HBIX Brbmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aau»
KonrtponbHast pabora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
PEaKIuy B pacTBOPAX»
18 OO1m1ast XapaKTEepUCTHKA raJIOreHOB. bubnuorexa [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 XHUMHYECKHE CBOMCTBA, ITOJIYUYEHHUE,
I https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTrueckas padota Ne 2 o Teme
20 «IEI)OJ'I eHue COIjIHHOfI KHUCIIOTBI bubmmorexa LIOK
YACHHE . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX eazp Wi, €CIIM OJUH bubmorexa LIOK
PAIIL, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOEHHE,
24 q)nrs)nqefmiei XI/IIIZ\)/[I/IIICCKI/IG Brbmiorexa LIOK
5 https://m.edso00.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIOTA,
25 (I)I/ISI/IfI[eCKI/Iz " XI/II\IZI/I‘{eCKI/Ie bubmorexa IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHUYECKOe 3arpsa3HEHNe
OKpY’Karolllen cpeibl

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpPaHEHHE B IIPUPOJIC bubmmorexa LIOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IOJIYUYEHUE bubmorexa [IOK

’ i https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
IT 0 Ne 3
o | Dot e
yqu 13V https://m.edsoo0.ru/00adf180
€ro CBOMCTB)

31 A30THas KuCioTa, €€ pru3ndeckKue u bubnnorexka [JOK
XAMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

e
yAo0p ’ . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMU a30Ta
(¢) .0 V

33 (p(())cc(%)(()) pHa;IKISII:fn((I::: (bq())lfl):ﬂ(qez::He u Bu6miorexa LIOK

P ot https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpefbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 tpupoze, q)mmeucme " https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcunel yriaepona, ux pu3snveckue
1 XMMHUYCCKHUE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMbI Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUcIoTa U €€ COu Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnuorexa [IOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHI/IqGCKI/IX BEIIECTBax Kak O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepoia
40 Kpemnuuii u ero coenuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
KonTpombras padora Ne3 1o Teme
42 «Ba;ieﬁmne EeMeTaJ'IJ'H)I H UX bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COCIUHCHHUS
43 OO01mas xapakTepucThKa bubnmnoreka [JOK

XUMHUYCCKUX JJIEMCHTOB —

https://m.edsoo0.ru/00ael103e
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MeTaJUI0B. MeTtaiuinueckas CBsi3b U
MeTaJlJIn4ecKasi KpUcTaInyecKas
pemérka. @u3ndyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psijt bubmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cocoObl MOTyYSHHS
MetasuioB. CrutaBel. Beruucnenus
45 110 YPAaBHEHHSIM XUMHYECKUX Bubmiorexa LIOK
N https://m.eds00.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbLUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxuelnme coenMHEHNS KAJIbIUS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTH BOJBI U CITIOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuorexa [IOK

"YKEcTKOCTh BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae15e8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keseso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METaJJIbI U UX COETUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJEPKUT TpUMeCH. Boraucienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuumn
61 O06o001meHre U CHCTEMAaTH3aIIHs
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «BaxxueHme MeTaIbl ¥ UX
COCIUHCHHUS
63 BemecTsa u maTepuaisl B bu6mmoreka [JOK

MMOBCEAHEBHOM KM3HU YEI0BEKA

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE 1 1 bubmmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 bubnnorexa [HOK
cHCcTeMaTH3aIus 3HAHU https://m.edso00.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensna O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A., AKIIMOHEpHOE

obmectBo «M3natenscTBO «IIpocBemieHue»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA
XUMUA [Ipumepnsie paboune nporpammsl. [Ipeamernas nuaus yueOnukos O. C.
I'a6puensina, 1. I'. OctpoymoBa, C. A. CnagkoBa 8—9 kiaccsl. YueOHoe mocodue Jist

00111e00pa30BaTEIIbHBIX OPraHU3AIINN.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

but6mmoreka [JOK
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