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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIMHU IPENOAaBaHMs y4eOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLeNsaX, oOwed crparernu oOydeHus,
BOCIIUTaHUsI U pPa3BUTHUA OOYyYaroOIMXCA CpPEACTBAMH YUEOHOro IpeaMeTa, YCTaHABIUBAeT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00y4eHHUs XUMUU
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00yHarOIIErocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUSI U TBOPUECKUX CIIOCOOHOCTEN O0ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOro TmpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUHU Ha ONpe/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaepxaHHs MporpaMMmbl MO0 XUMHH c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO MPUHLHUITY NOCJIEI0BATEIbHOIO PAa3BUTHUS 3HAHWM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBA3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHUS K HAay4YHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHUM — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX NPUMEHEHUH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKUEe LIETH, KaK:

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

— HaNpaBJI€HHOCTh OOYyYEeHHs Ha CHUCTEMaTHYecKoe MpUOOIIEeHHEe O0O0Yy4aroIuXcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS U CAaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHITh M OLIGHWBATH SBIICHUS OKPYXKAIOIIETO MHUpPA, HCMOJIb3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSATh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HaHWHA i BBIPAOOTKM SKOJOTHYECKH IeIecoo0pa3HOro MOBEACHUsS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIEYETOBEYECKUX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHsA B CUCTEeMEe HayK. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosHue BemiecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: CMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocThie U clloKHBIE BelIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo ¢hopMmynaM XMMHUUYECKUX COSTUHEHHM.

O®uznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kinaccudukanys XUMUYECKUX peakiuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIUS BOJIbI) U XMMHUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt0ieHue
U ONHCAaHWE TMPU3HAKOB MPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paznoxkeHue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszieneHnus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TNpOBEIEHHWE OYUCTKH MOBAapEHHON coju, HAOIIOACHHE U ONHMCAHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37€MEHT M IpPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabopaTopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (et XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKkUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokaeHue Bogopoaa B MPUPOJE,
¢u3nueckre U XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! motydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHHeie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 10Js BEIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranwdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

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

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. du3znueckue U Xxumudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHe M H3YYEHHUE CBOWCTB KHCIIOPOJA, HAONIOJICHHE B3aMMOJACHUCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHUIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Bojaopoaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJroIeHne M3MEHEHMs OKpackd MHAMKATOPOB B pacTBOpax KUCIOT U IIelouel, u3ydeHue
B3auMojieiictBus okcuga Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C MeETallaMH,
peakuui HEeUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxunenmue
KJIACCBhl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[TepBble MOMBITKM KJIACCHU(PUKAMM XUMHUYECKUX djieMeHTOB. IlloHsTHe o rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIETOYHO3EMENIbHBIE METAJUIbl, TaJOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koportkonepuognas W JuIMHHoONepHoaHas ¢opmbl lleprnoanueckoil cucTeMsl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKUX 3JIeMEHTOB [leproanueckoil cucTeMbl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUSI painyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MloHHas CBs3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu.  [Ipouecchbr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOACUCTBHE THUAPOKCHIA
IIMHKA C pacTBOpPaMH KUCIOT W IIEJI04Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHH B § KJIACCE OCYIIECTBIISIETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
ABJISIFOLUIUXCSI CACTEMHBIMHU JIJIs1 OT/I€IIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJIEHHE,  IKCICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUYECKUU 3apsl, BEIIECTBO, TeNO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMH4YeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COECIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMIOoBOMY 3(dexTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIN OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIMM BELIECTB C PA3IMYHBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE 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 (XJOpUIa HATPHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO WCIIOJIb30BaHHE BHUICO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHEe HEOPTraHMYECKHX BEHIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPOJia Ha OPraHu3M 4esloBeka. BaxkHelme Xnopusl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(UKALIMK KUCIOPOJA U cepbl. XUMUYECKHE CBOICTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOoJydyeHUs cepHo Kuciothbl. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupoje. AMMUak, ero Gu3ndeckue 1 XMMHIECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHYECKHME CBoiicTBa (oOmIMe Kak MpeAcTaBUTeNs Kilacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHUKAIIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHBL.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMMu Ha cynb(aT-uoH W HaOo/leHue MpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHE CBOWCTB aMMHUakKa, [pPOBEJICHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHME MPU3HAKOB MX IPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKLHUEN
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajliibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nosioxkenus B Ilepuonnueckoi cucreme xumudeckux anemenTos 1. 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTtayioB. OOume cnocoObl noinydeHus: MetaioB. IIoHATHE O KOPpO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, 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. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[lenoyHo3emenbHbIE METAUIbl MarHuii W KaiublUWil: moJsiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHToB J[. W.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xumuueckux osnemeHTtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE C O00pa3llaMH METa/lIoOB U CIUIaBOB, HMX (DU3HMUECKUMU CBOICTBaMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TpOIECCa TOPEHHs Keleza B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME W ONKMCAHKE MPOIIECCOB OKPANIMBAHKS IUTAMEHH MOHAMU HATpHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, IEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunte3, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IMJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS INPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEGHUS NPOTrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4EeHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIUTATEIbHON JI€ATEIbHOCTH B
COOTBETCTBUM C  TPAAMLMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMU U HOpPMaMH MOBEICHUS U
CIOCOOCTBYIOT MpoOLieccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATM3ALNN 00yYarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCA PYKOBOJCTBOBATHCA
CUCTEMOMN NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M pPACIIMpPEHUE ONBITAa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUYEHUs XUMHYECKOM HAyKH B KM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMaIueil 0 MepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 001IeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIIECTBEHHO  IIOJIE3HOM,
y4yeOHOHCCIeI0BaTeNbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JIESTEIBbHOCTH, T'OTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENbHBIX 3a/1a4,
BBIMIOJTHEHUM XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYIIKM CBOMX TOBApHUIIEH C MO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKlMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM U COCTABIIAIOIIME OCHOBY MJIs
NMOHMMAHUA  CYHIHOCTM HAyYHOM  KapTUHBl MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEeKa C MPUPOIAHON Cpeiod, O poiu
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;



MO3HABATE/IbHBIE MOTHUBBI, HAIMPaBJICHHBIE HA IOJIyY€HHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOaUMBIC Il OOBSCHEHUS HAONIOIaeMbIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOl, NOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW U HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBIEHHOCTU U YPOBHs 00y4YEeHHUs B ajbHEHIIEeM;

4) ¢popMHUpPOBaHMS KYJIbTYPBI 3/10POBb:

OCO3HAHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JI0pPOBBI 00pa3 JKW3HH, OCO3HAHUE TMOCIEACTBUA W HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBusl 0€30MacHOCTH MpH OOpallleHuH C XMMHYECKHMMH BEIIeCTBAMU B OBITY U peanbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YUEHUIO MPOQeccHii U TpyAa pa3IuyHOro pojia, YBaXXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE HpPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIUBUAYATBHOW TPACKTOPUU
MPOJOJDKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHANIBHOM cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYECKOMY U IICHXHUYECKOMY 30POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPAaBHUJI OE30TaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIUSX, YIPOKAIOIINX 370POBBIO M KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XHUMHH, I PEHICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOIHON CPEIOif, sl OBBIIICHHUS YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTed WX PemieHUs
MOCPEACTBOM METOJIOB XHMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMCHHUSI PYKOBOJICTBOBATHCSI M B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COLIMATIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIICISIOT 3HAYMMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TEOPHSs, MPUHITUI, THIOTe3a, (aKT, CHCTEMA,
MPOILIECC, IKCIIEPUMEHT U APYToe.), KOTOPbIe UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUeOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHUBEPCAIbHBIE Y4eOHBIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00eCneunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TEILHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jiornueckue A1eCTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBINIUICHUS TPU OCBOCHHHM 3HAHWIM:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJICbHBIX (DAKTOB W SIBJICHWU, BBIOMPATh OCHOBAHUS W KPUTEPHH I KJIACCH(PUKAITUU



XUMHUYECKHX BEIIECTB M XMMUYECKHX PEaKIUid, YCTAaHABIMBATh MPUYHMHHO-CIIE/ICTBEHHBIE CBSI3U
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 aHAJIOT'MH), AEJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMs MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIpOLECCaX U SBICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AlMM M MPOBEIACHHUIO yYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTar, (HOopMyIHpOBaTh OOOOMICHHWS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
HCCJIEJOBaHMsI, COCTABIIATh OTUET O IIPOJIEJIaHHOM paboTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIO0B
1 OpM MIPEICTABICHHS, TOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHETa), KPUTHYECKH
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpPMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIsl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B O0JIACTM HCHOJB30BaHUA HMH(DOPMAIIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIB30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (HOpPMYy IpeCTaBICHUS
uH(pOpMallUl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JAHarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKOM
NEeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKPYKaroleH IPUPOJHON Cpebl.

KoMMmyHukaTnBHBIEe yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

yYMEHHus 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATH MOJyUYE€HHBIE PE3yJIbTaThl TIO3HABATEIBHON JESTEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAelaTh IMPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOpHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOH I03HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUK (00CYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE



HITYpMBD», KOOPAMHALUS COBMECTHBIX IEHCTBUM, ONpeAeIeHHe KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTUBHBIEe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO ONPEAENATh eI IeSTeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAMMOCTH KOPPEKTUPOBaTb CBOIO JEATENbHOCTb, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M IO03HABAaTEIbHBIX  3aad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIIOJIHEHUM 33JaHUNl C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE IOJIYUEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIIOJIB30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraéMble B YCIOBUU 3a/1aHUIA.

NPEIAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yJdbTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabodell MporpaMMoi, BBIAEISIOT: OCBOCHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpeTalnu, IPeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K konuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HOHATHI: aTOM, MOJEKyjIa, XUMUYECKUH
DIIEMEHT, TPOCTOE BEIIECTBO, CIIO)KHOE BEMIECTBO, CMech (OJHOpPOAHA U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCHTEIbHAs aTOMHas W MOJEKYyJspHas Mmacca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Js XHMHUYECKOIro
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIBHOCTD, CTEIICHh OKUCIICHUS, XUMHUYECKas peaKIysl, Kiaccuukanms
PEaKIHii: peakui COSAMHEHUS, PEaKIIUK Pa3IOKECHHS, PEaKIINN 3aMEIICHUS, PEaKINU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CJION aTroma, aTOMHas OpOMTajb, paguyc aromMa, XMMHUYecKas CBS3b,
NOJISIpHAs M HETOJSIpHAasi KOBAJICHTHAsl CBs3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAs! KOHIIEHTPAIIHS) B PaCTBOPE;

® WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX TOHSTHA W TPUMEHSTH 3TH
MOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALCHUN;

® UCIOJB30BATh XWUMHYECKYIO CHUMBOJHKY IS COCTaBIeHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OmpeneNnsITh BAJEHTHOCTh aTOMOB J3JIEMEHTOB B OHHAPHBIX COEIWHEHHSX, CTEIEHBb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1O QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpsiBath cMbicn Ilepuonuueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMaHHUE TEPUOTNYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JIIEMEHTOB OT WX
nojoxenus B Ilepuomnyeckoil cucTemMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yYeHHUs, 3aKOHa ABOTa/Ipo;

e ONHCHIBATh M XapakTepu3oBaTh TabmuuHyo Gopmy Ilepmommdeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounast moxarpymnma (b-rpymma)», Mameie W OodbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcsi B Tabmuie «llepnonnyeckas cucreMa XHMHYECKHX
anemenToB [I. M. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsia sapa, oO0IIee YHCIO JJIEKTPOHOB U
pacnpeneneHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YKMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMM BEUIECTB, IO TEILJIOBOMY
sdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIACCOB, NOATBEpPXKJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B Pa3IUYHBIX YCIOBUSAX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI IO YPABHEHHUIO XUMHUUYECKON PEAKIIUY;

IPUMEHSATh OCHOBHBIE ONEpPAL[MU MBICIUTEIbHON NEATENIbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHNIO0, KIAaCCU()UKALUIO, BBISBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3Y4YEHHS] CBOWCTB BEIECTB M XMMHYECKUX PEaKLIH,
€CTECTBCHHO-Hay4YHbIE  METOJAbl  TO3HaHWs  —  HaAOMIOJeHWe,  H3MEpeHHue,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
00opy/s0oBaHUEM, a TaKXKe IpaBWiaM OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMH TI0 BBITOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB TI0 TTOJYYECHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB C OMNpPEECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C IOMOIIBI0 MHIMKATOPOB (JIakMyc, peHON(TaTeHH, METUIOPAHXK U IPYTHE).

K xonuy oOyueHus B 9 kJacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(PPEKT peaklnu, MOJb, MOJSPHBII 00BEM, PacTBOpP, IJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAIMs, peakUd HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMbIE pPEaKIluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEpHOCTb, XHMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4yecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO JIOIyCTHMas
koHneHrpanus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATUN M NPUMEHATH 3TU
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTaBlIeHHMS (OpMYya BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpeeNaTh BaJeHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEJMHEHUAX PA3INYHOIO COCTaBa, IPUHAJICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy coelMHeHHH 1o (opmMynam, BHJ XMMUYECKOH CBs3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA M0 XUMHYECKON



dbopmyne, xapakTep cpeibl B BOJIHBIX PacTBOpax HEOPraHMYECKHX COEIUHEHHM, THUI
KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuogunueckoro 3akona JI. 1. MenneneeBa u 1€MOHCTPUPOBATH
€ro TOHUMAaHME: ONHCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy Ilepuoanyeckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpPHOAMYECKOH Tabnuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMMUECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIO IEKTPOHOB U pacHpeIeieHUe UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKrne XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsl ONMCAHUE IMPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPABHEHHMSI 3JIEKTPOJIMTUUECKOU JUCCOLMAIIMU KUCIIOT, IIEJI0Ye U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXAY BEIleCTBaMU
Pa3INYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUs XUMUYECKUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILlECTBa B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;

coOuoiaTh MpaBWJa TOJIb30BAaHUS XUMHMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opy/noBaHUEM, a TakKe IpaBuia OOpallleHUs C BEIIeCTBaMU B COOTBETCTBUH C
MHCTPYKUUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHAaKa U yTIIEKUCIIOro Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM HYTEM XJIOpUI-, OpoMuia-, MOAMI-, KapOoHar-, ¢ocdar-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS M HOHBI H3YUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHbIX
CBSI3€M — JUISl M3YYEHHS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHM, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HAaHWS — HaAOJIOJEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
11 BemntecTBa 1 xummndeckue 15 1 0 bu6mmoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837c
XuMus — BaxHasi 00J1acTh
19 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
NPaKTUYECKOHN JIEeATEILHOCTH https://m.edso00.ru/7f41837c
YyeIoBeKa
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 0 1 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 3 0 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepunoanueckuii 3axon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE 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
31 [lepuoauueckas cucrema 7 0 bu6mmoreka [JOK
' XUMHYECKHX di1emenToB J1. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
32 Omenmenmor : 1 b morera LIOK
' https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmuoreka [JOK
)4 15
TOTO HO pasicily https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 0 bubmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBanme pa3jesioB U TeM uudposbie
Ne ni/m P Konrpoabnubie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M1 XMMU4ecKHe peakuuu
[ToBTOpEeHue U yriydieHrne 3HaHui bu6muoreka [JOK
1.1 5 1 0
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHYECKAST JUCCOLIHAITHSI. 8 1 1 bubnmoreka [JOK

XUMHUYECKUE PEAKIIUU B PACTBOPAX

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymmbl. ["anoreHs https://m.edsoo.ru/7f41a636
., O6uas xape\1;<IT:pHcha XgMI/I‘IeCKf/IX . BuGmorexa [IOK
. 3JIEMEHTOB -rpyrnsl. Cepa u eé
a pyn P https://m.edso0.ru/7f41a636
COEIMHEHUS
23 | sumre oo Asor, socpopnix | 7 BuGmorera LIOK
' PYHIIL ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
| e s 8
' . PYHIBL pos https://m.edsoo.ru/7f41a636
KPEMHHUU ¥ UX COCITMHCHUS
Hroro mo pazueny 25
Pa3znea 3. Merajliibl M MX COCIUHEHUA
bubmmoteka IIOK
3.1 006 I 4
HIHe CBOHCTBA METAILTIOB https://m.edso0.ru/7f41a636
3.2 Baxnenme merauisl 1 UX WHEHUS 16 bubmmorexa [IOK
' © e Me coeHe https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubmorexa [IOK
' m P https://m.edso00.ru/7f41a636
Hroro mo pazneny 3
PeszepBHOE Bpems 3 bubnuoteka [JOK



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

OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
MNOYPOYHOE IIJIAHUPOBAHHUE
8 KUIACC
N KonuyecTBo yacos DJlIeKTpoHHbIe HU(pOBbIE
11/-11 Tema ypoxa Beero Konrpoabnsie IIpakruueckne 00pasoBaTebHbIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tema u BemecTBa https://m.edsoo.ru/ff0d210c
, Jl:IrOIHiIIZe oeMezoz[ix n;):Hazngf 1; xnel\znn. JI.P. . . . Bu6morexa LIOK
0 HUE ¥ ONUCaHue (PU3NICCKIX
. " " https://m.edsoo.ru/ff0d227e
CBOMCTB 00pa3IlOB HEOPTaHUYECKUX BEIIECTB
[TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl
; B %a6opaToppm I/I61'IpI/IéMLI oOparteHus ¢ . . . BuGmiorexa [IOK
H1aDOPATOPHEIM ODOPYAOBARHEN https://m.edsoo.ru/ff0d23dc
[IpakTuueckas padbora Ne2 "Habmronenue 3a
ropsien ceevoi”
Uuctele BemecTBa U cMecu. CriocoOsl
paznenenus cMmeceid. JI.P. Ne 2 "U3yuenue bubnmnoreka [JOK
4 . 1 0 0
CIIOCOOOB pa3iesieH st cMeceit (C MOMOIIbIO https://m.edsoo.ru/ff0d26ca
MarauTa'
HpaKTf/IquKas{ pabota Ne 3 «Paznenenue ) Butmorexa LOK
5) cMmecelt (Ha mpuMepe OYMCTKU TOBAPEHHOM 1 0 1

COJIN)»

https://m.edsoo.ru/ff0d28c8



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

Atombl u Monekyibl. JI.P. Ne 3 "Co3nanue

bubmuorexa [JOK

6 MoJielel (IapoCTePKHEBBIX) " https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) bubmumoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmoreia LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xummueckas popmyiia. BaJIeHTIiIIOCTI) aTOMOB Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMUYECKUX IJIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHOcHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1011 XMMUYECKOT0 2JIeMEHTa B bu6mmoreka [IOK
COeTMHEHNHT https://m.edsoo.ru/ff0d350c
13 Komnuectso BemecrBa. Monbs. MossipHas bubnnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
duzndeckue U XUMHUUECKHUE SBICHUS.
Xumunueckas peakius. JI.P. Ne4 "Onucanue
14 bu3znuecKux (E)BOfI:J-ITB 00pas1oB Bubmorexa IOK
https://m.edsoo.ru/ff0d37fa
HEOPTraHUYECKHUX BEIIECTB - METAJNIOB U
HEeMeTasuioB".
[Ipu3HaKy U yCIOBUS MPOTEKAHUS
15 XI/II)MHHCCKHX}I])eaKHHﬁ. %.P. Ne5 "HaOnronenue bubmorexa HOK
. https://m.edsoo.ru/ff0d3al6
(UBUYIECKUX ¥ XUMUYECKHUX SBICHUM"
16 3aKOH COXpaHEHHUsI MaCcChl BEUIECTB. bubnmoreka [JOK
XUMHYECKHE YpaBHCHUS https://m.edsoo0.ru/ff0d3b88
17 Brruncienus KkoaudecTBa, MacChl BEIIECTBA MO bu6mmoreka [IOK



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
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3b88

YPaBHEHUSM XUMUYECKUX PEaKLIUI

https://m.edsoo.ru/ff0d5708

Knaccudukanmsi XuMHUUECKUX peaKIiid
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,

bubmuorexa [JOK

18 o . JL.P. Ne6 "Ha0
obmetia) ADIMOCHIE I OITHCArHe https:/m.edsoo.ru/ff0d334
MPU3HAKOB NIPOTEKAHUS XUMUYECKUX PEaKIIUi
Pa3HBIX THUMIOB"
M. B. J1 — y4EHBIN-
19 ommooneaer, OSoBmerne 1 uGmorexa LIOK
) AT » https://m.eds00.ru/ff0d40c4
CHCTEMATHU3AINS 3HAHWUI
20 KonTponbnas padora Nel mo teme «BermectBa bubnnoreka [JOK
U XUMHYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
B — .C .
21 KZ?:?I}(;XO CM?;I;;Z(;BH nof)z]:): deﬂyjjmo bubmorexa HOK
poa P H ' https://m.edsoo.ru/ff0d448e
O30H
dusnueckue U XUMUYECKHIE CBOMCTBA
| o e oz o)
frax. JLE. S8 https://m.edsoo.ru/ff0d4614
"O3HakoMIIeHHE ¢ 00pa3liaMu OKCUIO0B U
OITMCAaHUE UX CBOMUCTB".
C §]
23 maGoparopit n npowsmGHocTH BuGmiorera LIOK
PATOPHH 1 T ' https://m.eds00.ru/ff0d497a
[Tpumenenue kuciopoaa
T N N
26| nemmmano semermmmcos gomna BuGmotexa LIOK
p P ’ https://m.edso0.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHSIX
T .
OIJIMBO (He(Th, YTOJIb U METaH) Butmorexa LOK
25 3arps3HeHne Bo3Iyxa, CIocoObl ero

MPEeAOTBPAILLECHUS

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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[Tpaktuyeckas padora Ne 3 o Teme

bubmuoreka [JOK

26 «Ilonydenue u cofjnpaHI/Ie KHCJIOPO/Ia, https.//m.edsoo.ru/ffod4ae?
U3Y4YE€HHE €ro CBOMCTBY
97 Bonopon — 351eMeHT U IPOCTOE BEIIECTBO. bubmumoreka [IOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKkue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [Tonsitue o kucnorax u cossix. JI.P. No 8 bubmuorexa [JOK
"B3anmMoAeHCTBHE KUCIOT ¢ MeTauiaMu"” https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «lPlonyquHe U Ic)061/1paHI/Ie BOZOpOJA bubmorexa IOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
N N bubmuorexa [JOK
32 MosnsipHblil 00BEM ra3oB. 3ak0H ABOTapoO https://m.edsoo.ru/ffod542e
Brruncienus o0béMa, KOJIMYSCTBA BEISCTBA
33 ras3a 1o ero U3BeCTHOMY KOJIMYECTBY B bubmmorexa LIOK
B https://m.edsoo.ru/ff0d55a0
BEILIECTBA WIN 00BEMY
Brruncnenus 00bEMOB Ta30B 110 ypaBHEHUIO
34 peakIny Ha OCHOBE 3aKOHA 06’Bé1\y/III)-II>IX bubmorexa [JOK
N https://m.edso0.ru/ff0d5708
OTHOIIICHUH T'a30B
Ou3ndyecKue 1 XUMHUIECKHE CBONCTBA BOJIBI.
JLP. N9 "uccnenoBanue ocoOeHHOCTEN bubnmoreka [JOK
35 .
PacTBOPEHUS BEIIECTB C PAa3TUUHOM https://m.edsoo.ru/ff0d587a
pacTBOPUMOCTHIO"
36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK

nnaukatopax. JI.P. Ne 11 "Onpenenenne

https://m.edsoo.ru/ff0d59e2
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PacTBOPOB KUCJIOT U LIEI0YEH C TOMOIIBIO
WHIUKATOPOB"

Bopna kak pacrBoputens. HacbleHHbie u
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 10114

bubmuoreka [JOK
37 JLP. Ne 10
DEIECTRa B pactnope . https://m.edsoo.ru/ff0d5b40
[IpuroroBnenue pacTBOPOB € OMPEIETCHHOMN
MAacCOBO# J0JIei paCTBOPUMOTO BeliecTBa'.
I1 6ota Ne 5
38 «ﬁafrz:;izﬁz (;TciB(: 01? (c) :)TIMZ eIEHHON bubmmorexa LOK
P . . P p PR https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas pabota No2 mo teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiIacCU(UKaIUs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n .
A1 xucnommems, ocromts: 1 axboTeprLIX Butmioraca LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIaccu(UKaIIHs, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
n o
o | e e
T V?jq https://m.edsoo.ru/ff0d67ca
HEpPacCTBOPUMBIX OCHOBaHUI
Kucnotsr: cocras, kmaccudukarnms, bu6mmorexa [IOK
44
HOMEHKJIaTypa. https://m.edsoo.ru/ffOdfee2
[Tony4yenue u XuMHYECKUE CBOMCTBA KUCIIOT.
45 JL.P. Ne 13 "N3ydeHue B3auMOJICHCTBUSA bubnuotexa [JOK

KHCJIOT C METAJJIaMU, PEaKIIUH
HeuTpammzauun', JI.P. Ne 14

https://m.edsoo.ru/ffOdfee2
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"B3aumMopeiicTBre pacTBOpa CEPHOI KUCIOTHI
¢ okcugom meau (I1).

Comnu (cpenHue): HOMEHKIATypa, CoCcOObI
[I0JIy4eHus1, XumMuueckue cpoicrsa . JIL.P. Nel5

bubmuoreka [JOK

46 "BeITeCHEHHE OJJHOTO METaJIa IPYTHM U3 https://m.edsoo.ru/00ad9474
pactBopa conu"
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI bubmorexa HOK
https://m.edsoo.ru/00ad9ch?2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHMUYECKUX COCIMHEHMIA" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XI/ISH/I‘IGCKI/IX 3JIEMEHTOB. 1(?[0H;IIT1He O Tpymmax bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JICMECHTOB
ITepuonuueckuii 3akoH u [leproanyeckas
52 cnieMl; XUMHYECKUX BHCMGETO;[ . . bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI bubmmorexa [OK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
W3orormbr https://m.edsoo.ru/00ada342
55 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnmoreka [JOK

aneMeHToB llepuoanueckoii cucremst . H.

https://m.edso0.ru/00adabbc
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Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECCKOI'O 3JIEMCHTA I10

56 ero nosioxeHuto B [lepuoanueckoit cucreme bubmiorexa LIOK
JL 1. Meneneesa https://m.edsoo.ru/00ada824
3nauenue I[leproandeckoro 3akoHa s
57 pa3BUTHS HayII)G/I If npaktuku. J[. U. ’ bubmmorexa LIOK
MenpeneeB — y4€HbIN, Me1aror U rpaK 1aHuH https://m.edsoo.ru/00adad6e
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hontast ximireckas cosisb https://m.edsg).ru/OOadac34
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonspHas XuMU4eckas CBSI3b bubmmoreia LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHs okucieHiA https://m.edsi.ru/OOadae28
63 OKHCANTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKucauTeNu U BOCCTAHOBUTEIIH bubmmorexa LIOK
https://m.edso0.ru/00adb076
O06o0menue 1 cucTeMaTH3alns 3HaHUH 110
temaM: «lleproanyueckuii 3aKOH U
MepUOaNUEcKas CHCTEMa XMMHYECKUX
65 3n§Me§TOB .. Menneneena. CtpoeHue bubmmorexa LIOK

aTomMa. Xumuueckas cBsi3b. OKMCIUTEIbHO —
BOCCTaHOBHUTENbHbBIE peakuumn». JI.P. Ne 16
"O3HakoMIIEHHE ¢ 00pa3liaMi METAIIJIOB U

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

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
temaM: «lleproanueckuii 3aKOH U

66 IEPUOANYECKAS] CUCTEMA XUMUAYECKUX 1 bubmuoreka [JOK
anementoB J[.1. Menneneesa. CtpoeHue https://m.edsoo.ru/00adb486
aroMa. XuMu4IecKas cBs13b. OKHMCIUTEIBHO —

BOCCTAaHOBUTEJIbHBIC PEAKIIHI
bu6mmoreka [IOK
67 K 6ora Ne 4 8 1
OHTPOIILHAA paboTa A2 % 38 Kype & Kiacea https://m.edsoo0.ru/00ad9ch2

68 PesepBHrlit ypok. O600111eHNE 1 1 bu6mmoreka [IOK

CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxa Konrtposnbubie Ilpakruueckume  00pasoBaTesibHbIE
n/n Bcero
padoTbI padoThbI pecypchl
[lepuonnueckuii 3akoH. [lepuonnueckas
1 cmf)TeMI; XUMHUYECKHX BHGMIC)HTOﬂB . 1. 0 0 Bubmiorexa LIOK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/IquKi)IX AJIEMEHTOB TIEPBBIX TPEX 0 0 bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
MEePHUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 0 0 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bujpl XUMHUYECKON CBSI3U U TUIIBI 0 0 bu6mmorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUi 1 0
OCHOBHBIX Pa3J/IeoB Kypca § Kiracca»

6 Knaccugukaius XuMHuecKux peakiuui no 0 0 bubnuoreka [IOK
Pas3INYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKON PEAKIIHH.

7 [TonsTHE O FOMI())FGHHBIX u FeTepOF:HHBIL)[( 0 0 Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
PpeaKImsIx
[ToHATHE O XUMUYECKOM PaBHOBECHH.

8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 0 0 bubnnorexka [JOK
XMUMHYECKON PEaKIii U TOJI0KEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC 0 0 bubnmoreka [JOK
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peakiuu

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

Teopust 2AEKTPOIUTHUECKON TUCCOIHAITUH.

bu6mmoreka [IOK

10 CuJIbHBIC U CITA0BIC AIICKTPOIUTHI https://m.edsoo.ru/00adcd68
Nounbie ypaBHenus peakuuid. JI.P. Nol

1 "N3y4yeHue npru3HakoB MPOTCKAHUS bubmuorexa [JOK
peakIuy HOHHOTO 0OMEHA B pacTBOpax https://m.edsoo.ru/00add448
3JIEKTPOJIUTOB"

XHUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 AIEKTPOIIUTUYCCKOM Bubnuorexa LIOK
https://m.edsoo.ru/00add8b2
JIUCCOITUAITIN

14 ITonsiTe o ruApoOIU3E coJen bubnuorexa LIOK

https://m.edsoo.ru/00add9d4

15 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmorexa LIOK

https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemenue bubnnoreka [JOK

16
9KCIEPUMEHTAIBHBIX 32129 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme

17 «Snell:TponHvaquKaﬂ JTUCCOTTHAITHS. bubmmorexa LIOK

https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»

18 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmoreka [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CoJisiHast KUCI0Ta,

19 XUMHYECKHUE CBOMCTBA, IOJyYEHUE, bubmuoreka [JOK

npumeHnenue. JI.P. Ne2 "M3yuyeHue cBoiicTB
cosstHOU kucnoTel", JI.P. Ne3 "IIpoBenenue

https://m.edso0.ru/00ade104
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KAauEeCTBEHHBIX peaklUUii Ha XJIOpUA-HUOHBI"

[TpaxTrueckas padota Ne 2 o Teme

bubmuoreka [JOK

20 «ITonydyenue CoJITHON KUCIIOTHI, U3YUECHHUE
. y:l - https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Breruucienus no ypaBHEHUSIM XUMHYECKHUX
21 . - P care bubmuorexa [JOK
aKIIMi, €CJIM OJIMH U3 PEarcHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
H30BITKE
99 OO61as xapaktepucTrka 31emMeHToB VIA- bubnnoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AunmoTponHbie MOAU(GUKAIIUHA CEPHI.
23 Haxo : SHHE ce q)eé coe ep i bubmmoreia LIOK
XO0KJICHH bl U JIMHCHHUH B
p ° https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
CepoBoaopoj, cTpoeHue, Gpu3ndeckue u bubmuorexa [JOK
24 .
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
dbuznyecKkrue 1 XUMHUYECKHe CBONCTBA,
npumenenue. JI.P. Ne 4 "Uzyuenue
P . i . bu6nmoreka [JOK
25 XUMHYECKHUX CBOMCTB pa30aBIeHHOI
. " " https://m.edsoo.ru/00adea28
cepHoit kucnotsl", JI.P. Ne 5 "IIpoBenenue
KaueCTBEHHOW peakIny Ha CyIb(haT-uoH 1
HaOJIIOZICHUE TTPU3HAKA €€ TPOTeKaHus"
XUMHUYECKUE PEAKIUH, JIEKALIUE B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOJIy4eHUs bubmuorexa [JOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaIoIIel cpelibl COETUHEHUSIMHA CEPbI
97 Beruucnenue MaccoBoil JOIM BBIXOJ1a bubmuoreka [JOK
NPOJyKTa PEaKIUu https://m.edsoo.ru/00adec8a
28 OO01ast XxapakTepUCTHKa 31eMEeHTOB VA- bubnuoreka [IOK
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rpynmsl. A30T, paclipoOCTpaHEHUE B
npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

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

AMMHaK, ero GuU3nIecKue 1 XUMUYECKHIE

bubmuorexa [JOK

29 CBOWCTBA, MTOJIy4YEHHE U TIPUMCHEHUE https://m.edsoo.ru/00adf004
[TpakTiueckas paborta Ne 3 o teme

30 ((§OHWGHHG aNII)MHaKa W3y4YeHHE ero Bubmiorexa LIOK

. ’ https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnuorexa [JOK
yaoopeHuii. XuMHUYECKOE 3arpsA3HeHHE https://m.edsoo.ru/00adf518
OKpY’Kalollel cpeibl COeAMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u pochopnas
KHCII0Ta, GU3NUYSCKUE M XUMUICCKHEC

33 cBoicTBa, moydyeHue. JI.P. Ne 6 bubnuotexa [JOK
"TIpoBeieHNE KaUECTBEHHBIX PEaKIUil Ha https://m.edsoo.ru/00adf68a
MOH aMMOHHUS U (pocdart - HOH, U U3yUEHUE
IIPU3HAKOB MX IPOTEKaHus"

Hcnonb3oBanue GocdaTtoB B KauecTBe
34 MUHEpaIbHBIX y21(i())6p(£HHﬁ. 3arpsi3HEHUE Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
IpUPOHOIL cpenbl hocharamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
bu3ryeckre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yrnepozlva, X QU3NYecKue u BuGmiorexa LIOK

36 XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE

po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoaa

https://m.edsoo.ru/00adfebe
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(IV). JL.P. Ne 7 "TTonyuenue, cooupanue,
pacro3HaBaHKUE U U3y4YEHUE CBOMCTB
yriieKucioro raza'

37 VYronpHas KUcoTa U €€ Cou bubmiorexa LIOK
https://m.edsoo.ru/00ae006¢
ITpakTuueckas padora Ne 4 1o Teme
38 'Tll)onyquI/Ie erP;eKchoro rasa. Bubmiorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBennas peakuusi Ha kapOoHAT-HOH"
ITepBoHavabHBIC TOHATHS 00
39 OpfaHquCKHX BEIlIECTBaX KaK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
Kpemuuii u ero coennnenus. JI.P. N8
40 "[IpoBeieHnE Ka4eCTBEHHBIX PEaKIii HA bu6mmoreka [JOK
KapOOHAT M CUJIMKAT-UOHBI M U3YYCHUE https://m.edsoo.ru/00ae080a
MPU3HAKOB UX MPOTEKaHUA"
[IpakTuueckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnuotexa [JOK
«Baxxueiime HeMeTalIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHCHUS
KoutponrHas Ta Ne3 11
42 «];)ancrl){oejlzimie flzf/IOeTZJ'JI\j'ISI I/IOHZ(eMe bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COCIUHCHHS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJIOB. MeTamaeckas
013513.1‘3 1 METaJNTHYeCKast KpI:ICTaJ'IJ'II/I'-IeCKaSI BuGmmorexa LOK
43 peméTka. Pu3nUecKue CBOMCTBA METAIIOB.

JL.P. Ne8 "O3HakomiieHHe ¢ obpasnamu
MECTAJJIOB U CIIJIaBOB, UX (I)I/ISI/I‘-IGCKI/IMI/I
cBoricTBaMu"

https://m.edso0.ru/00ae103e
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XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMUYCCKUN Pl HAPSKCHHM Bu6mnorexa LIOK
https://m.edso00.ru/00ae1156
METAaJIJIOB
OO61mue criocoObl MOTYyYEHUST METAJLIOB.
CnnaBel. Beruncnenus no ypaBHeHUsAM bubmmoreka [IOK
45 .
XUMHYECKUX PEaKIIUi, €ClIu OJIUH U3 https://m.edso00.ru/00ae1156
PEareHTOB COACPKUT NTPUMECH
46 [TonsiTHE O KOPPO3UH METAILIIOB Bubmiorexa LIOK
https://m.edso00.ru/00ael1278
47 [lenouHbIe MeTAILIbI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKcubl U THAPOKCUIBI HATPUS U KAJIUS bubmorexa [JOK
https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — KAJIBLUN U bubnnoreka [JOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxnelnme coemMHEHNS KaJIbIIUI bubmorexa HOK
https://m.edsoo.ru/00ael15e8
51 O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI
52 KécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHeHUs Bubmorexa IOK
https://m.edso00.ru/00ae1886
[Ipaktrueckas pabota Ne 6 o Teme
53 "}IIZéCTKOCTL BoI;)[LI A METOJLI €€ bubmorexa HOK
\ https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubmnoreka LIOK
>4 AiomHHHif https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA U
55 ruapokcuaa. JI.P. Ne9 "ccnenoBanue bubmmorexa [JOK

aM(OTEepHBIX CBOMCTB r'UAPOKCUAA

https://m.edso0.ru/00aelc64
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ATIOMUHMS ¥ TUIPOKCUIA IIMHKA".

56 Keneso bu6mmoreka [IOK
https://m.edso0o.ru/00ael1d86
57 Oxkcupl, THAPOKCU B U cosn kene3a (1) u bu6mmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
O06o001IeHre U CCTeMaTH3alns 3HAHUH.
JLP. Ne 10 "IIpoBeneHue KaueCTBEHHBIX
58 peaKIii Ha MOHBI (MarHus, KaJIbIIHs,
ATIOMUHHS, Kene3a (2), xkenesa (3), meau
(2)), ontMcaHue NMPU3HAKOB UX MPOTEKAHUS"
] [TpakTudeckas padora Ne 7. Pemenue BuGmiorexa LIOK
5 IKCIIEPUMEHTAIBHBIX 33124 10 TEME _
«Baxxuelme MeTaTbl ¥ UX COSAUHEHUS» https://m.edsoo.ru/00ae3de8
Berurcnenus o ypaBHEHUSIM XUMHUYECKUAX
o peZKuHﬁ, €CIIM OJIMH U3 PEarcHTOB JaH B BuGmiorexa [IOK
U30BITKE HITH COJCPIKUT MPUMECH. )
BrliuucieHus MaccoBOil 10U BbIXOa https://m.eds00.ru/002e1750
MPOJYKTa PeaKIuu
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTtponbHas padora Ne4 o reme
«BakHel1me MeTasibl U UX COSIUHEHUS
63 BemectBa u maTepuanbl B MOBCEIHEBHOM bu6mmorexa [IOK
JKH3HH YeJTOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH bubmuorexa [IOK
cpebl https://m.edso00.ru/00ae4270
65 Ponp x¥MHUM B pELIEHUH DKOJIOTHYECKUX bubnuoreka [IOK
npoOiieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK



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
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

CUCTeEMaTH3alus 3HaHUI

https://m.edso0.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHHE 1 1 bubnuorexa [JOK
cUCTEeMaTH3aIlus 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnuorexa [JOK
CHCTEMATU3ALMSA 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAIBI /151 YYEHUKA

* Xumus, 9 knacc/ I'abpuensua O.C., Octpoymon U.I"., CnaakoB C.A. AKIMOHEpHOE 00IIECTBO

«3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






