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IMosicHUTEILHASA 3AIIUCKA
[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE:
1.®enepanbHOTO TOCYAapCTBEHHOTO 00Pa30BaTEIBHOTO CTAaHIApTa OCHOBHOTO OOIIET0o
obpazosanus ([Ipukas Munuctepcrsa npocsemieaus PO ot 31.05.2021 Ne287 ¢ uzmeH. ot
22.01.2024)
2.0OcHOBHO# 00pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO 00111ero 00pazoBanuss MAOY
Abarckas COLL Ne 1, npotokon negaroruueckoro coera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 29.
05.2024.

3.IIpukasza Munnpocseuienus Poccuu ot 21.09.2022 N 858 (pen. ot 21.02.2024)"06
YTBEPKIACHUU (PeIepaIbHOTO MepedHs yUeOHUKOB, TOMYIIIEHHBIX K UCIIOIb30BaHUIO MPU
peain3aly UMEIOIUX FOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeIbHbIX IPOrpaMm
Ha4yaJIbHOTO OO0IIEro, OCHOBHOT'O OOIIEro, CPEeTHEr0 00IIero 00pa3oBaHus OpraHU3aUsIMHU,
OCYILIECTBIISIOLUIMMHU 00pa30BaTEIbHYIO JESITEIIbHOCTh U YCTAHOBJIEHUS IPEJEIBHOTO CPOKa
HCIO0JIb30BAHUS UCKITIOUEHHBIX Y4€OHUKOB"
4.Yaeonoro mnana MAOY Aobatckas COLL Ne 1 na 2024 — 2025 y4eOHBbIi TO/I.
5.®enepanbHOl paboueli MporpaMMBbl MO0 y4eOHOMY MPEAMETY « XUMUSD).

A Taxke Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOECHHS OCHOBHOU 00pa3zoBaTEeNbHOM
MIpOrpaMMbl OCHOBHOTO 00111ero oopa3zoBanusi, npeactaBieHHbix B ®I'OC OO0 u denepanbHOit
paboyeil mporpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMUUHU MPENoJaBaHus y4eOHOro npeaMera
«Xumus» B 00pa3oBaTeIbHBIX opranu3armsax Poccuiickoit deneparuim.

[Iporpamma mo xuMuu Aa€T MNpPEACTaBIEHHE O LENAX, OOLel cTpaTeruu oOydeHwus,
BOCIIMTAHUS U Pa3BUTUS OOydaroIIMXcs CpeACTBaAaMM Y4eOHOro IpeaMeTa, yCTaHaBJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJAEpKaHue, MPEelyCMaTpPUBAET paclpesieIeHue ero Mo kiaccaM M
CTPYKTYpUPOBaHHUE MO pa3zAeiaM M TeMaM MPOrpamMMbl 0 XUMHH, OIPEAETSIET KOJMUECTBEHHbIE
U KAueCTBEHHBbIE XapaKTEPUCTHKH COJEP)KaHMs, PEKOMEHIYEMYIO I10CJIE€0BaTEIbHOCTh
U3YUYEHHs] XUMHUH C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTUKU y4eOHOIro
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 0Oyyaromuxcs, onpeaeaseT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anuu TpeOOBaHUI K pe3y/lbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOI'O 00111ero 00pa3zoBaHus, a TakKe TPeOOBaHUM K pe3yabTaTaM 00y4eHHs] XUMHU
Ha YypOBHE ILeJed M3ydeHUs IMpeIMeTa M OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOMN
JeATeIbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOTO COAEPIKaHUsL.

3HaHUe XUMHH CIY)KUT OCHOBOM JUIs (pOpMUPOBaHUS MUPOBO33pEHHS 00YJaIOLIErocs, ero
IIPEJCTAaBICHUN O MaTEpPUAIILHOM €MHCTBE MUpPA, BXKHYIO POJIb UTPAlOT HOpMHUpYEMble XUMUEH
IIPEJCTABICHUS O B3aMMONPEBPALCHUAX SHEPTUU U 00 3BOJIIOLIMHU BELIECTB B MPUPOJE, O MyTIX
pemieHust TI00aNbHBIX NPoOJIEeM YCTOHYMBOTO PAa3BUTHUS YEJIOBEUECTBA —  CHIPbEBOH,
SHEPreTUYECKO, MUIEBOM U 3KOJIOrHYecKoi 6e3011aCHOCTH, MPOOIIEM 3JpaBOOXPAHEHUS.

N3yuenue xumunu:

CIOCOOCTBYET peaju3allid BO3MOXKHOCTEH Juii caMopa3BUTHS M (OPMHPOBAHHUS
KYJIBTYPBI TMYHOCTH, €€ 0011ei 1 (yHKIIMOHATIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHNE MBIIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CAMOCTOSITENIHOW  Yy4eOHOW  JeATeNbHOCTH, OKCHEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMHM, HEOOXOAMMBIX Kak B TIOBCEJIHEBHOM JKM3HHM, TaKk U B
npoheccHoOHaNBbHON AEATENbHOCTH;



3HAKOMHT CO CHEMU(PUKONH HAydYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI IICJIOCTHOTO
B3TJIs1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBIISICTCS OTBETCTBEHHBIM ATAioM B JOPMHUPOBAHUHT
€CTECTBCHHO-HAYYHOU I'PAMOTHOCTH OO0YJAIOIINXCS;

CHOCOOCTBYET (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPHUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE OOpa3oBaHUE
00yJaromuXcsl.

JlaHHbIe HampaBJICHUS B OOYYCHWH XUMHUHU OOCCIICYMBAIOTCS CIEIU(UKONW COICpKaHUSI
y49e0HOTO TIpeaMeTa, KOTOPBIM SIBISICTCS IEJarOTWYECKU aJIallTUPOBAHHBIM  OTPAKECHUEM
0a30BOI HAYKH XMMHUH Ha ONIPEIICIIEHHOM 3Tare e€ pa3BHUTH.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3OBaHWS OPUEHTHPOBAH HA OCBOCHUE
00YyJarOIIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUNA XUMHUHU, OCHOB HEOPraHUYECKOW XUMHUU U
HEKOTOPBIX OT/AETBHBIX 3HAYMMBIX TTOHSATHI OPraHUYEeCKON XUMHUH.

CtpykTypa coJep:KaHHsl MPOrpaMMbl 10 XUMHH CPOPMHPOBAHA Ha OCHOBE CHUCTEMHOTO
noaxona k e€ umiydenuro. CojaeprkaHue CKIAIBIBACTCS M3 CHCTEMBI MOHATHNA O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE W CHUCTEMbl TMOHATUM O XUMHUYECKOW peakmuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OpPTaHW30BaHBI IO TPHUHIIUITY IOCIEIOBATEIILHOTO Pa3BUTHs 3HAHWUN Ha OCHOBE
TEOPETUUCCKUX MPEICTABIICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBHI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— yYEHHUS O CTPOCHHH aTOMa U XUMHYECKOU CBSI3H,

— TIPE/ICTABJICHHUH 00 SIIEKTPOTUTHIECKON TNCCOIMAITNHN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE HMIIMPUYECKH TOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCA IOCJIEIOBAaTEIbHO OT OJHOTO YPOBHS K JIpYroMmy,
BBITIOJNIHASA (DYHKIUU OOBSCHEHHS M TMPOTHO3UPOBAHUSL CBOICTB, CTPOCHUS U BO3MOXKHOCTEM
MIPAKTUYECKOTO MPUMEHEHUS U MOJYyYEHUS] N3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XHMHUU CHOCOOCTBYET (QOPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKON COCTaBJISAIONIEH HAYyYHOW KAPTUHBI MHUpa B JIOTUKE €€ CHUCTEMHON MpPUPOIbI,
LIEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HaHUIO U METOJAaM NO3HaHUA B Hayke. M3yueHue xumuu
IIPOUCXOIUT C MPUBJICUCHUEM 3HAHUHN U3 paHee U3YUYEeHHBIX yUeOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 57 kinacce» u «dusuka. 7 Kiaccy.

[Ipyn u3ydeHN XUMUU TPOUCXOAUT (POPMHUPOBAHKE 3HAHUI OCHOB XUMUYECKON HAYKH Kak
00JacTl COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTHUYECKOM NIEATEIBHOCTH YeIOBEeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyIbTYphl. 3a/ladya y4eOHOTO MpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMA — BaKHEHUIIMX (DAKTOB, MOHSATHUI, 32aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHWI MHMPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIIEHUN K HAyYHBIM METOJ[aM MO3HAHUS [IPU U3YYCHHUH BEIeCTB U XUMHUYECKUX PEaKlui, B
dbopMHUpPOBaHMM U PA3BUTUU T[IO3HABATEIbHBIX YMEHUW U HX MPUMEHEHHH B Y4eOHO-
MO3HABATEIHbHON U y4eOHO-UCCIIEIOBATENIbCKON JeSITENbHOCTH, OCBOCHUH MPaBUJI OE€30M1acHOTO
oOpallleHus ¢ BEIIeCTBAMU B IOBCETHEBHOM JKU3HHU.

[Ipn W3ydyeHHHM XMMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MpPHOOPETN TaKKe 1eH, KaK:

— (popMupoBaHUE HMHTEIIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PEIICHUN, CHOCOOHOW aJanTUpOBaThCA K
OBICTPO MEHSIOIIUMCSI YCIIOBUSM KU3HU;



— HampaBJICHHOCTh OOYYEeHUS Ha CHCTEMATHYECKOE IMPHOOLICHHE OOYYaloUmIMXCs K
CaMOCTOSITEJIbHOM ~ II03HAaBATEIbHOM  JAEATEIBHOCTH, HAyyHbIM  METOJAaM  IO3HaHMI,
(hOpMHPYIOITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUM;

— olecrieueHUe YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOpPETeHHI0 OOYJaroIMMUCS OIBITa
pasHoOOOpa3HOW JEATENIbHOCTH, MO3HAHUS W CAMOIIO3HAHUS, KIFOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETESHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE ISl PA3IMYHBIX BUAOB JIEATEILHOCTH;

— gopmupoBanue o0meld GYyHKINOHATBHONH M €CTECTBEHHO-HAYIYHOW TPAMOTHOCTH, B TOM
YUCJIE YMEHUH OOBSICHATH U OLICHHBAThH SBJICHHSI OKPYXKAIOIIETO MHpPA, MCIOJIB3Ysl 3HAHUS U
OTBIT, TOJYYCHHBIC TPU H3YYEHUU XUMHUHU, MPUMEHATh HMX TMPU PEIICHHH NpodsiieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM ACITEIBHOCTH;

— ¢opMHUpOBaHKE y 00YUAIONTUXCS TYMAaHUCTUYECKUX OTHOIIEHUHM, MIOHUMAHUS IIEHHOCTH
XMUMHMUYECKUX 3HaHWM AJ BBIPAOOTKM 3KOJOTHYECKH L€IecOo00pa3HOro IMOBEAEHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3I0POBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTUBALIMU K 00y4EHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTaHUIO
Ha OCHOBE YCBOEHHS OOIIEUeIOBEUECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQuIIs U HANIPaBJICHHOCTH JaibHeHero ooyyeHus.

OO1ee yuCIIO YacoB, OTBEAEHHBIX Ui M3YyYEHHUs] XMMHUH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3oBanus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 wacos (2 yaca B Heseno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEII0).



Conepxanue y4eOHOro mpeamera, y4yeOHOro Kkypca (B TOM  4YuCiIe
BHEYPOYHOM 1eATeJIbHOCTH), Y4eOHOI 0 MOAYJIS

8 kiacc

IlepBOoHa4Ya/IbHBbIE XMMHYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XUMHUM B KU3HM 4Ye€JIOBEKa. XUMHsS B CHUCTEME HayK. Tena u
BemiecTBa. Pu3MUECKHE CBOWCTBA BEIIECTB. ArperaTHoe cOCTOsiHHE BemiecTB. [loHsitue o
METOJIaX MO3HAHUs B XUMHH. YHCThIE BelecTBa U cMecu. CriocoObl pa3ielieHus CMECeH.

ATOMBI U MOJEKYJbl. XUMHYECKHE dIeMEHThl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie u cioXHBIE BElIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumnueckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHMUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAst Macca. OTHOCUTENbHAS MOJICKYJIsIpHAs
Macca. MaccoBast 10JIs1 XAMAYECKOTO 3JIEMEHTA B COSMHEHUH.

KonnuectBo BemectBa. Moisib. MosisipHass macca. B3auMocBsi3b KOJIMYECTBa, MAcChl U
YHUCJIa CTPYKTYPHBIX €IMHMUII BellecTBa. Pacu€Tl mo opMysiaM XUMHAYECKUX COSTMHEHUH.

dusnueckue W XUMHYECKHE SIBICHUA. XHUMHUYECKas peakiuss W e€ MpHU3HaKU. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XUMUUYECKUE ypaBHeHUs. Kinaccupukammss XUMUIECKUX PEAKITUN
(coenuHeHws, pa3ioKeHUs, 3aMEIEeHUs, OOMEHA).

Xumuueckuit IKCnepumenn:

3HAKOMCTBO C XUMHUYECKOW TMOCYJ0H, mpaBmwiaMu pabOThl B JabopaTopuu U MpUEMaMu
oOpareHus ¢ JabopaTOpHBIM 00OpYJAOBaHWEM, M3YYCHHE M OMHUCAHWE (PU3MUYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEMIECTB, HaOM0IeHe (PU3NUYeCcKuX (TIaBIICHHE BOCKA, TasHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KAIIEHHE U KOHJEHCAIUs BOJAbI) U XUMUYECKHUX (TOpEHUE CBEYH,
MPOKaJTUBAaHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBUE MeJla ¢ KHCIOTOW) SIBJICHHUM, HaOIIOCHUE
M OINHUCaHHE TMPU3HAKOB TNPOTEKaHUs XWMHUYECKUMX peakuuil (pa3jo’keHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPUAOM Oapwus, pazioxenue ruapokcuna meau (II) mpu
HarpeBaHWM, B3aMMOJEHCTBHE enme3a ¢ pactBopom comu meau (I1), m3ydenume crmoco6oB
paszenieHuss cMecedl: ¢ TOMOIIbI0 MarHuTta, (UIBTPOBaHME, BbINApUBaHUE, JAUCTUILIALNUA,
xpomatorpadus, MpoBeJCHHE OYHMCTKH IOBApeHHON coiM, HAOMIOJEHHEe W  OINHCaHue
pEe3yJIbTaTOB TMPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHue
Moenei MOJIeKy (IapoCTeP>KHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopon — 3ieMEHT W MpOCTOE BELIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpuznueckue U XMMHUYECKUe CBOICTBA (PEeaKkIy FOPEHHs).
Oxcunpl. Ilpumenenue xkuciopoga. CrnocoObl MoOdydeHHs KHCIOpola B Jaboparopuud U
npoMeleHHocTu. KpyroBopot kucnopona B mpupoae. O30H — alioTpornHas MoAuQUKaims
KHCIIOpO/Ia.

TermnoBoit 3dexT XuMUYEeCKOW peakiuu, TEPMOXUMUYECKHE YPaBHEHUS, 5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOmIMBO: Yroap W MeETaH. 3arps3HEHUE BO3/yXa, YCHICHHE
MapHUKOBOTO 3 QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT u mpoctoe BemniecTBO. HaxokaeHue Bomopoga B IPHUPOAE,
¢buznueckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comm.

MonsipHblil 00bEM ra30B. PacyéTel Mo XUMUYECKUM ypaBHEHUSM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HaceliieHHble H
HEHACBIIIEHHbIE pPacTBOPBL. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas [0l BelllecTBa B
pactBope. XumMuueckue cBocTBa BoJbl. OcHOBaHUs. Poib pacTBOpOB B MpHUpPOAE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B HpHpoje. 3arps3HEHUE MPUPOJIHBIX Boja. OXpaHa M OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuit. Oxcunabl. Knaccudukamus OKCHIOB:
coneoOpa3yromire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyroniue. Homenknarypa
oKcUI0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [losrydeHne okCumaoB.

OcHoBanms. Knaccudukaius OCHOBaHHWE: MENOYM W HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3ndeckue M XMMHYECKHE CBOMCTBA OCHOBaHUM. IlosrydeHwue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucimor. Homenknarypa kucinor. OuU3nuecKkue U XUMHUYCCKHE
cBoiicTBa kucnor. P akruBHoctu metauioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenknarypa coneil. ®@uznueckue U XUMU4ecKHe cBoicTBa coseil. [lomyueHue
COJIEH.

['eneTnyeckast CBSI3b MEXKIy KilacCaMy HEOPTaHWYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIEPKaHMs KUCIOpoJa B BO3/AyXe, MOJIydeHHe, cCOOupaHue,
pacro3HaBaHUE M HM3y4E€HHWE CBOWCTB KHUCIOpOJa, HAOIIO/IEHHWE B3aMMOJICUCTBHSI BEIIECTB C
KHCJIOPOJIOM M yCIIOBUSI BOSHHUKHOBEHHUS W TPEKpAIeHUsI TOpeHus (Mokapa), 03HAKOMJICHHE C
oOpasaMu OKCHJIOB W OTHCAHWE WX CBOWCTB, IMOJy4eHHE, COOMpaHHWE, pacrlo3HaBaHUE U
H3yYeHHe CBOWCTB BoJOpoaa (TopeHue), B3amMojaeicTBHEe Bogopoaa ¢ okcuaom wmemd (1)
(BO3MOXHO HMCIOJIb30BAaHWE BUACOMATEPHAJIOB), HAOIIOeHNE 00pa3Il0B BEIMIECTB KOJIUIECTBOM
1 Momb, uccnenoBaHUe OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C PAa3IMYHONW PacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM J0Jie pacTBOPEHHOTO BENIECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/UlaMH (HATPHEM M KaJbIHeM) (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJ0/IeHNe M3MEHEHUs] OKpPAacKHM HMHIUKATOPOB B pacTBOpax KUCIOT M HIesoued, h3ydyeHue
B3aumoencTBus okcuga meau (1) ¢ pacTBOpoM CepHOW KHCIOTHI, KHUCIOT C METaJUIaMH,
peakuuii HEeWTpalu3aluH, TOJYYEHHE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, pEUIEHUE HKCIIEPUMEHTAIIBHBIX 3a/1a4 110 Teme «BaxHeinmme
KJIaCChl HEOPraHUYECKUX COCIMHEHUI.

Ilepuonuyeckuii 3akoH u Ilepuoauyeckass cucrema xumu4yeckux jiementos /. H.
MenpgeseeBa. CtpoeHne aroMoB. XuMu4eckas ¢Bs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu

[lepBpie TOMBITKM KIacCUPHUKAIIMM XUMHUYECKHX djeMeHTOB. [lonstue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpble 00pa3yoT aM(pOTepHbIE OKCUABI U THUIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuommueckass cucrtemMa XuUMHYeCKUX 3nemeHToB JI. H.
MenneneeBa. KopoTkomepuonnas u iumHHonepuonHas ¢opmbl [lepuonnyeckoil cucteMsl
xumudeckux snemeHToB [[. W. MenneneeBa. Ilepuoabl u rpymnbl. DPU3HYECKUN CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX saep. M3orombl. Onexktponsl.  CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dNIeMeHTOB [lepuoandeckoil CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JIEMEHTA IO €ro IMOJOXKEHUIO B
ITepnoaunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHHUS Pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIaM U IEpUoam.



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. [. 1. MenzaeneeB — yu€HbIN U IpaXKJaHUH.

XuUMHYeCcKasi  CBSI3b. KoBanenrnas (nomnsipHas U HemnojspHas) CBSI3b.
DNEKTPOOTPULIATENBHOCTh XUMUUECKUX 371€MEHTOB. FIOHHAsI CBA3b.

Crenenp  oxucineHus. OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchbl
OKHCJIEHHS ¥ BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIJIOB M HEMETAJJIOB, B3aUMOJEMCTBUE THIPOKCHIA
LMHKAa C PacTBOpPaMM KHCJOT U ILEJoYel, MPOBEIEHUE OIbITOB, WLIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI (TOpEHHUE, PEaKIUU Pa3JIOKEHUS, COSUHEHMUS).

Meosrcnpeomemmnnie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBsI3€l MpPU M3YUYEHUU XMMHH B 8 KJlacce OCYLIECTBIISIETCS
4yepe3 MHCMOJb30BaHME KaK OONIMX €eCTEeCTBEHHO-HAy4YHbIX IOHSATUM, TaK M  TOHATHUH,
SIBJISIFOIIMXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOuiue ecTecTBEHHO-HAyYHbIE MOHSATHS: HAaydHbIH (akT, TUMNOTE3a, TEOPHs, 3aKOH,
aHaJlM3,  CHUHTEe3,  KlacCUpHUKalus, MEepUOJUYHOCTb,  HAOIIOJCHHUE, AKCIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHNE, MO/IEIb, SIBJICHHUE.

®usnka: Marepusi, aroMm, O3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIUJ, H30TOIBI,
Pavo0aKTUBHOCTh, MOJIEKYJNa, SJIEKTPUUECKUN 3apsiji, BEIIECTBO, TeJlO, OOBEM, arperarHoe
COCTOSTHUE BEIECTBA, ra3, (hU3NYECKUE BEIUYUHBI, €IWHULBI U3MEpPEHUs, KOCMOC, IJIaHETHI,
3B&31161, CoTHITE.

buonorus: poTocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC TMOPOJIBI, TOJIC3HBIC
HCKOIaeMblI€, TOIIJIMBO, BOJHBIE PECYPCHI.

JesiTeIbHOCTD YYUTEJISI C Y4eTOM padodeil mporpaMMbl BOCIIMTAHUSA.

- YCTaHOBIJICHHE JIOBEPHUTECIBHBIX OTHOIIGHHH MEXKIy YYUTEeIeM M €ro y4eHUKaMH,
CIIOCOOCTBYIOIIMX TTO3UTHBHOMY BOCHPHUSTHIO YYalIUMHCS TPeOOBAaHMH W IMPOCHO ydHTEI,
MPUBJICYCHUIO UX BHUMAHUS K 00CYXJaeMoii Ha ypoke nH(popmanuy;

- ¢GopMupoBaHHE OTBETCTBEHHOIO OTHOLICHMS K YYEHHUIO, TOTOBHOCTH U CHOCOOHOCTH
o0ydJaromuxcss K CaMOpPa3BUTHIO M CaMOOOpa30BaHMIO HA OCHOBE MOTHBALMU K OOYYCHHIO U
MIO3HaHMIO;

- IPUMEHEHUE Ha ypOKE MHTEPAKTHBHBIX (pOpM pabOTHl ydallUXcs: - HHTEIUICKTYaIbHBIX
UTP, CTUMYJIUPYIOIIUX O3HABATEIbHYIO MOTHBAIIMIO IIKOJIEHUKOB;

- (hopMHpOBaHHE KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIEHUU M COTPYAHUYECTBE CO
CBEPCTHUKAMU;

- (GOopMHpOBaHHE LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAYKU U OOIIECTBEHHOM MPAKTUKH;

- pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOT'O;

- TpUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IIEHHOCTHOMY acIeKTy M3y4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3ans uX pabOTel € TOJIy4aeMOM Ha YpOKe COLMaIbHO 3HAYUMOMN
uHpopManuen.

9 kiace



BemecTBo u XuMHueckasi peakums

Ilepnognueckuit 3akoH. llepuommyeckas cucrema XuUMHUYeCKMX J3ieMeHToB [J[. I
MenneneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOMCTB XHMHUYECKUX
2JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KalMsl, KaJbLiUd U UX COEAUHEHUH B COOTBETCTBUM C
II0JIOKEHUEM JIEMEHTOB B llepruoanueckoil cucreme u CTpOEHHUEM UX aTOMOB.

CrpoeHnue BemiecTBa: BHUABI XUMHUYECKOM CBS3U. TUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKON PEIETKM M BUJA XUMHYECKOH
CBSI3HU.

Knaccupukanuss m HOMEHKIATypa HEOPTaHMYECKHMX BEHIECTB. XHMHYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIM4HbIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, TeHEeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanuss XMMHUYECKUX peakuil MO Pa3JIMYHBIM MPU3HAKaM ([0 YUCIY U COCTaBy
YYacTBYIOIIMX B pEaKLUMU BELIECTB, MO TEIIoBOMY 3((eKTy, MO H3MEHEHHMIO CTeleHen
OKHUCJICHHS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aropa). JK30- U
SH/I0TEPMHUUYECKUE PEAKIIH, TEPMOXUMUYECKNE YPABHEHUS.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUYECKUX peakiusx. [IoHATHE O TOMOTEHHBIX U TeTepOreHHbIX peakuusx. llonsrtue o
kartanu3e. lloHstne o xumuyeckoM paBHOBecHU. DaKTOpbI, BIUAIOUIME HA CKOPOCTh
XUMHUYECKON PEeaKINH U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIUALMM. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MexXaHM3M JUCCOLMAlMM BEUIECTB C pPa3JWYHbIMM BUJAAMH XUMHUYECKOW CBS3H.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble AIEKTPOJIUTHI.

Peakiun monHOro oOMeHa. YCIOBHS MPOTEKAHMs PEaKIMi MOHHOTO OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHHs peakiuid. CBOWCTBAa KUCIOT, OCHOBAHUM MU COJIEM B CBETE
Mpe/ICTaBICHU 00 SIEKTPOIUTHUECKON muccouuanuu. KauecTBeHHbIE peaklUd Ha HOHBIL.
[Tondarue o ruzposnse conen.

Xumuueckuii Ikcnepumenm:

O03HAKOMIICHHE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPraHMYEeCKUX BEIIECTB —
METAJUIOB W HeMeTalioB (rpadura M anmasza), CIOXKHBIX BEIISCTB (XJopwaa HaTpus),
HCCIEA0BAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOM pPEaKUUU OT BO3JACHCTBUS Pa3IMYHBIX
(hakTOpOB, HCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpoOIlecca IUCCOIHMALNN
KHUCTIOT, IIeJo4Yell M coliell (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEO MAaTEpUajIOB), IPOBEICHHE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHMs peakiuii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJlka, BBIJEJIIEHWE Tra3za, O0O0pa3oBaHUE BOJbl), OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuid (ropeHHe, peakluu paslIoKEeHUs, COCAUHEHUs),
pacrno3HaBaHUE HEOPraHWYECKUX BEIECTB C IMOMOUIBI0 KAUYECTBEHHBIX pPEAaKIMA Ha HOHBIL,
pELIEHNE YKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTtayuibl 1 MX cOeIUHEHHSA

OOmast xapakrepucTHka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHBIE
crerneHd okucieHus. CTpoeHue M (U3MUYEcKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB.
XUMHUYECKHEe CBOMCTBa Ha IpHUMeEpe Xjopa (B3aUMOJEHCTBHE € MeTallaMH, HeMeTallJlaMH,
menoyamu). XaopoBoaopos. ComsiHast KMCIOTa, XMMUYECKHE CBOWMCTBA, MOJTydEeHHUE,



npuMeHenue. JleficTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YesloBeKa. BaxkHenme Xiaopuast
U UX HaXO0XIEHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 371eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue W (HU3MUECKHUE CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa M cepbl. AJUIOTPONHBIE MOJM(MUKAIIMHM KUCIOPOAa M Cepbl. XMMUYECKHE CBOKCTBA
cepel. CepoBomopoJ, cTpoeHHe, (pu3nyeckne M XUMHYecKHe CBoicTBa. OKCHUIBI CEphl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIIOB. CepHas KHCIOTa, (PU3NYECKHe W XUMHYECKHE CBOHCTBA
(oOmme Kak TpeACTaBUTENS Kiacca KUCIOT M cnenuduyeckne). XUMHYECKHE pPEaKInH,
JeXallue B OCHOBE IPOMBIIUIEHHOIO cIlloco0a IMOodydyeHus cepHOM KucioTel. IIpumenenue
cepHOii KuCIOThI. COJIM CEPHOM KUCIIOTHI, KAYeCTBEHHAs peaknus Ha cynbdaT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B Tpupoje. XHUMUYECKOE 3arpsi3HEHUE OKpYXKalollel CpeJibl
COEIMHEHUSIMU cepbl (KUCIOTHBIE NIOKIM, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLEHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIEHMS. A30T, paclpoCcTpaHEHHE B MpUpoAe, (U3NUecKue U
XUMHueckue cBoiictBa. KpyroBopoT azora B mpuposie. AMMUAK, €ro GU3NYECKUe U XUMHUECKUE
CBOICTBa, Moy4yeHue u npuMeHenne. Conu aMMOHHUS, X PU3NUYECKHE U XUMUYECKUE CBOICTBA,
npuMeHeHne. KauecTBeHHasi peakuys Ha MOHbI aMMOHHA. A30THas KHCIIOTa, €€ IOJIydeHHE,
¢bu3nveckue W XUMHUYECKHE CBOWCTBa (00ImMME Kak TMPEACTaBUTENS Kiacca KHUCIOT |
cnenuduueckue). lMcnoip3oBaHWe HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuit. XUMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH Cpeibl COSTUHEHUSAMH a30Ta (KUCIOTHBIE
JOKJIH, 3arps3HEHHEe BO3Ayxa, MOYBBI U BOJ0EMOB). Dochop, ammoTporHeie MoaUBUKAIIIT
docdopa, duzmdeckne u xumudeckue cBoictBa. Oxcun dochopa (V) u pochopnas kucnora,
¢dbu3uYecKkue W XUMHUYECKHE CBOMCTBA, mosydeHue. Mcmomb3oBanue QocdaToB B KadecTBe
MHHEPAJIbHBIX YI00pCHHI.

O6mrass xapaktepuctuka dieMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIICHUS. YTJepo, alJIOTPOINHbIE MOAU(UKAIINY, PacIpOCTPAHEHUE B
npupoje, pusnveckre 1 XuMHIeckue cBoicTBa. Ancopouus. KpyroBopot yriepoja B mpupoe.
Oxcuppl yriaepoaa, ux (QpU3MYecKrue U XUMUYECKHE CBOMCTBA, JIEHCTBUE HA JKHUBBIE OPIaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOrHYecKre MpoOaeMbl, CBA3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a II00aJbHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN 3(PdexT. YronbHas KUcIOoTa U €€
colii, UX (U3MYECKHMe U XHMHUYECKHUE CBOMCTBa, NOJydeHHEe M IpuMeHeHue. KaudectBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnomp3oBanue  kapOoOHATOB B OBITY,  MEAMIIMHE,
MIPOMBIIIIJIEHHOCTH U CETTbCKOM XO35HCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX yriepoia
(MeTaH, »TaH, STWIEH, alleTWJIEH, S3TaHOJ, TJMIEPUH, YKCycHas kucinoTa). I[Ipuponnsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojib, MPUPOIHBINA Tra3, HEe(PTh), MPOAYKTHl HUX MepepadOTKH
(6eH3uH), UX posb B OBITY ¥ IPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTrHYEeCKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBojJax — M HMX pOJM B KHU3HU 4YeJIOBEeKa. MaTepuallbHOE€ €IMHCTBO
OpPraHUYeCKUX U HEOPraHMYECKHX COEAMHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHUYECKHE CBOICTBA, MOJydeHHE M TNPUMEHEHUE.
Coenunenust kpemHus B mpupone. OOume npencraBieHuss o6 oxcuae kpemuws (IV) wu
KpeMHHEeBOH kucnoTe. CUITMKAThI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBILIUIEHHOCTH. BaxkHelme
CTpOMTENbHbIE MaTepHalibl: KEepaMHKa, CTEKJO, LIeMEeHT, OeToH, xene300eToH. IIpobiemsr
0€30I1aCHOTO MCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:



u3ydeHre o0pa3loB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUI-MOHBI U HAOJIOJCHUE NMPU3HAKOB MX MPOTEKAHHUS, OMBITHI,
oTpakaroye (U3NUIECKUe U XUMUYECKUE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXKHO
WCIIOJIb30BAHUE BHUCOMATEPUATIOB), O3HAKOMJIEHHE C oOpaslamMHu XJOpUJIOB (TAJOTCHHJIOB),
O3HaKOMJIEHHE C oOpa3umaMu cepbl M €€ COEOUHEHMSIMH (BO3MOXKHO MCIIOJIb30BaHUE
BHJIEOMATEpUajoB), HaOMIOJACHUE TIpoliecca OOyrJiMBaHUS  caxapa IOJA  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KMCIIOThI, U3y4EHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBE/ICHUE KAYeCTBEHHON peakuuu Ha cyiab(haT-woH W HaOdroleHue NMpu3Haka eg
MPOTEKaHMs, O3HAKOMJICHHE C (PM3NYECKHMHU CBOWCTBAMH a30Ta, (ocdopa m HX COCAUHEHHM
(BO3MOXKHO HCIIOJIb30BaHHE BUCOMATEPHAIIOB), 00pa3liaMH a30THBRIX M POCHOPHBIX yIOOpEeHHUH,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U M3yYEHUE CBOMCTB aMMHaka, IPOBEIECHUE
KAueCTBEHHBIX pPEaKIMi Ha HOH aMMOHHUA M ¢ocaT-uOH U H3yYEHHUE MPHU3HAKOB HUX
MIPOTEKAHUS, B3aUMOJICHCTBUE KOHUEHTPUPOBAHHON A30THOM KHUCIOTHI C MEIb (BO3MOKHO
UCII0JIb30BAHME BHIEOMATEPUANIOB), U3y4YE€HUE MOJENel KpPUCTANIMYECKUX PEIIETOK anMasa,
rpadguta, GQynnepeHa, O3HAKOMIIGHME C TIPOLIECCOM aacoOpOLMM PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHUBOTa3a, MOJIyd€HUE, COOMpaHue, paclio3HaBaHHe
U W3yYEHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJIEHHE KAa4eCTBEHHBIX peakuui Ha KapOoHAT U
CIJIUKAT-HOHBl M W3Y4YEHHE MPU3HAKOB UX TMPOTEKaHUS, O3HAKOMJIEHHWE C MPOIyKIHen
CHJIMKaTHOM TPOMBIIIJIEHHOCTH, PEIIeHHE 3KCIIEpUMEHTANbHBIX 3ajad 1o TteMe «BaxHelimue
HEMETAJIJIbl U UX COCAMHEHUSY.

MeTtanjbl 1 UX COeIMHEHHUS

OOmiasi xapaKTepUCTHKAa XHMHUYECKHUX OJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
noJjioxkeHusd B [lepuoandeckoi cucreme xumuueckux snemMeHtoB /. V1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTayuioB. Meraminyeckass CBSI3b W METaJUIMUECKas KpUCTAJIMYecKas
peméTKa. DNEKTPOXUMHUYECKUUA DS HANpsOKEHUH MeTauioB. DOU3MYECKHE W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoObl moydeHus MmeTaiuioB. [IoHATHE O KOPPO3WH METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI MX OT KOoppo3un. CruiaBsl (CTajdb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHUE B OBITY U MIPOMBIIIJICHHOCTH.

Hlenouynsie MeTauibl: moJsioxkenue B [lepuoanueckoil cucteMe XuMHUYECKUX 3J€eMEHTOB /1.
W. MenneneeBa, CTpoeHHE WX aTOMOB, HAaXOXJeHHE B mpupoie. Dusmyeckre U XUMUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPpHs U Kanusi. [IpuMeHnenue
IIEJIOYHBIX METAJIOB M UX COCTUHEHUIA.

[IlenoyHO3eMeNbHbIE METaUIbl MarHuid M Kaubluid: mnonoxkenue B Ilepuoamueckoit
cucreme xumuueckux siemeHToB [[. M. MenneneeBa, CTpoeHHUE MX aTOMOB, HaXOXICHHE B
npupojae. Ouznueckue U XUMUYECKUE CBOMCTBA MarHusl W Kanblus. BaxkHeillue coennHeHus
KanmpIust (OKCHJI, TUAPOKCU, coyin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Amtomunuii: nonoxxenue B llepuoanueckoil cucreme xumuuyeckux snemeHtoB [l U.
MenneneeBa, CTpoeHHE aToMa, HaXOXKJeHUe B mpupojae. Ou3ndyeckue U XuMUYECKHE CBOMCTBA
amoMuHuS. AM(OTEpHBIE CBOWCTBA OKCHIA U TUPOKCH/IA ATFOMHUHUS.

Kenezo: mnonoxenne B Ilepmoanueckoil cucreme xumudeckux isnementoB JI. .
MenpeneeBa, CTpoeHHE aTOMa, HaXOXJAE€HHE B Mpupoje. Pu3nueckrue U XUMHUYECKUE CBOWCTBA
xene3a. Oxcuapl, ruapokeuasl U comn xkenesa (I1) u sxemeza (1), ux cocras, cBoiicTBa M
MIOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C OO0pa3llaMd METaUIOB U CIUIaBOB, MX (U3MYECKUMHU CBOICTBaMH,
U3yUYeHHE pe3yabTaTOB KOPPO3UH METAIOB (BO3ZMOKHO HCIOJIb30BaHNUE BUEOMATEPHAIIOB),



0COOEHHOCTEH B3aUMOJICHCTBUSL OKCUAA KAJIBLUS U HATPUS C BOJOW (BO3MOXHO HMCIIOJIB30BAHHE
BUJIEOMATEPUAIIOB), HCCIIEOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHUs JKele3a B
KHUCIIOpO/€  (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEpUANIOB), IPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKLMi Ha MOHBI: MarHus, KajablLus, alIOMUHMS, LMHKa, xkene3a (II) u xenesa
(IIT), menu (II), HaOnroneHre U ONMMCaHHME MPOLIECCOB OKPAILMBAHUS IJIAMEHU MOHAMU HaTpus,
KaJdust ¥ Kajdblys (BO3MOYKHO HCIOJB30BAHHUE BHICOMATEPHATIOB), UCCIIEOBaHUE aM(POTEPHBIX
CBOMCTB I'MJIPOKCHJIa aJIFOMUHUS U THJIPOKCHUJIA LIMHKA, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3aj1au 110
TeMe «BakHelne MeTaJlIbl U UX COCIUHEHUS.

XuMHS U OKPYKAKOIIASA cpeAa

BemecrBa 1 martepuainsl B OBCEIHEBHOW JKU3HU 4YEJIOBEKA. be30macHoe HCIOIb30BAHKE
BELIECTB M XWMHUYECKUX peakuuil B ObiTy. IlepBasg momomlp Hmpu XUMHUYECKHX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeieibHasi JOMyCTUMasi KOHLEHTpalus
BeuecTs, naiee — [1JIK). Posb xumuu B penieHnn 3K0J0rH4ecKuX mpooieM.

Xumuueckuit IKcnepumenm:

M3y4eHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Meosrcnpeomemmnwie ceasu

Peanu3anus MexXInpeaAMETHBIX CBA3€H IIPU M3YYEHHHM XMMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 MHCMOJb30BaHME KaK OOMIMX €eCTEeCTBEHHO-HAyYHbIX MOHSATUM, TaK M  TMOHATHUH,
SIBJISIFOIIUXCS] CUCTEMHBIMH JUTSl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHSATHUS: HAay4HBIH (akT, TUMOTE3a, 3aKOH, TEeOopHs,
aHamM3,  CHUHTe3,  Kiaccuukanus,  NEepPUOJUYHOCTh,  HAOMIOJICHHE, DKCIEPHUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P GEKT, TEXHOJIOTHUS, MAaTEpUAIIBI.

@uspka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIMJA, HW30TOIbI,
PaiMOaKTUBHOCTb, MOJIEKYNA, DJIEKTPUYECKHM 3apsAl, MNPOBOJHUKH, IOJYIPOBOJHHUKH,
IUAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHME BEllecTBa, Ias,
pacTBOp, PpPacTBOPHUMOCTb, KpHUCTAJIMUECKas pelmEéTKa, CIUIaBbl, (U3NYECKUE BEJIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3 b1, CoJIHLIE.

buosorus: ¢otocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbIE YIOOpeHMUs,
MHUKPODJIEMEHTBI, MAaKPOIJIEMEHTBI, INTATEIILHBIC BEILECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHbIE MOPOAbI, IOJIE3HbIE
HCKOIIa€MBbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.

JeATeJIbHOCTD YUHTEJIsI ¢ y4eTOM padoyeii NporpaMMbl BOCIIUTAHUS.

- MOOYXXICHHE IIKOJBLHUKOB COOJIIO/IATh HA YPOKE OOIICTIPHHSATHIC HOPMBI ITOBEICHHUS, TPaBHIIa
oO1IeHHs cO CTapIIMMHU (YIUTENISIMU) U CBEPCTHUKAMU (IIKOJIbHUKAMH), TPUHLIUIIBI Y4eOHOM
JMCUUIUIMHBI U CAMOOPTaHU3aIHH;

- (opmMupoBaHUE OCHOB SKOJIOTHUECKOHN KYIbTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHHUS;

- opmMupoBaHUE 0CO3HAHHOTO, YBAKUTEIHHOTO U T00POKENATEILHOTO OTHOIIEHUS K APYrOMY
Yel0BeKY, €r0 MHEHUI0, MUPOBO33PEHUIO;

- BKJIFOUEHHE B YPOK UTPOBBIX MPOIIETYP, KOTOPHIE TOMOTAOT MOAAEPKATh MOTHUBAIIMIO JIETEH K
MOJIYYEHUIO 3HAHW, HAT&XKMBAHUIO TIO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIICHU! B KJIacce;



- OCBOEHHE COLMAIBHBIX HOPM, IIPABUJI MTOBECHHUS, poJiei U (hOpM COIMATbHOM KU3HU B
TPYIIax U COOOIIECTBAX;

- UCIIOJIb30BAHUE BOCITUTATEIILHBIX BOBMOYKHOCTEH COJIepKaHus y4eOHOTO MpeMeTa 4epes3
ACMOHCTpALUIO ACTAM HNPUMEPOB OTBETCTBCHHOT'O, I'PAXKAAHCKOT'O IMTOBCACHU,

- (hopMHpOBaHKE IICHHOCTH 37I0POBOTO M 0E30TIaCHOT0 00pa3a KU3HHU; YCBOCHUE TPABUII
HHAUBUAYAJIBHOT'O U KOJIJICKTUBHOT'O 0€e3011acHOTO IIOBCACHUA B '-Ipe?»BI:I'—IafIHBIX CUTyaluix,

YIPOXKAIOLINX KU3HU U 3I0POBBIO JTHOACH.



Ilnanupyembie pe3yibTaTbl OCBOCHHUS Y4eOHOI0 NpeaMeTa, y4eOHOoro
Kypca (B TOM 4HcJie BHEYPOUHOM AeSITeIbHOCTH), Y4¢0HOI0 MOYJI41;

JIM4HOCTHBIE Pe3yJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO 0OMLIero 0O0Opa3oBaHUsI
JOCTHUTAIOTCS B X0/1¢ 00y4eHHsI XUMHUHU B €JMHCTBE YUCOHOW U BOCIIUTATEIILHON JCATCIHLHOCTH B
COOTBETCTBUM C  TPAJAUIHOHHBIMA  POCCUHCKMMH  COIMOKYIBTYPHBIMH U JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBHJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS M COLUATTM3AIMN 00YYalOIUXCSL.

JIMYHOCTHBIC pE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOICTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIUPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTPHOTHYECKOTO BOCTIMTAHUSI:

[ICHHOCTHOTO OTHOIICHUS] K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XHMUYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJEeTh JIOCTOBEPHOW MH(MOpPMAIUEH O MEePeOBbIX JOCTHXCHUSIX M OTKPBITHSIX
MHUPOBOI U OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00 yCTpoicTBe
MUpa U1 00IIeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHMSA:

NPE/CTABICHHUS O COIMAIbHBIX HOPMax W MpPaBWJIAX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJUIGKTUBE, ~ KOMMYHHKATHBHOH  KOMIIETCHTHOCTH B  OOINECTBEHHO  MOJIE3HO,
y4eOHOMCCIIeIOBATEIIbCKOM, TBOPYECKOW M JAPYrHX BHAAX JCSITENBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIBHOCTH MIPH BBIIOJHEHHU YUeOHBIX, I03HABATEIbHBIX 3a/1ad,
BBITIOJTHCHUM XUMHYECKHX OKCICPHMEHTOB, CO3JIAHUHM YYEOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMOIIOHUMAaHHIO M B3aMMOIIOMOIIM B IPOIIECCe TOH y4eOHOH IesATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IIOCTYIKH CBOMX TOBApHIIEH C IMO3HMIHMK HPABCTBCHHBIX M
HPABOBBIX HOPM C YU4ETOM OCO3HAHHUS MTOCIIEACTBHI TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Da3BUTHSI HAyKd U COCTABIIIOIIME OCHOBY IS
HNOHMMAHMS  CYIIHOCTH HAayJYHOH KapTHHBI MHpPa, MpPEACTABICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKAa C IMPUPOJHOM CpPenoil, 0 poiu
XUMHH B [IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABJICHHbIC HA MOJYyYCHHE HOBBIX 3HAHHU 10 XUMHHU,
HEOOXoMuMbIe s OOBSCHEHHsS HAONI0IaeMBIX MPOIIECCOB W SIBJICHUM, IO3HABATEIHHOM,
UH()OPMAIIMOHHON M YUTATEIBCKOM KYIBTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON PabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CpEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYCHHIO W TIO3HAHHMIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATEIBCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS OOY4YECHHUS B JAbHEHIIEM;

4) ¢popMHpPOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKHM3HH, OTBETCTBEHHOTO OTHOMICHUSI K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 >KM3HH, OCO3HAHHME IIOCJIEJCTBUI M HENPUATHE BPEIHBIX
NpUBBIYEK (YIOTPEOJICHUS aJKOToJIsl, HAPKOTHKOB, KYPEHHUs1), HEOOXOAMMOCTH COOITIOACHUS



npaBwi 0E30MacHOCTH TpHU OOpAaIlICHHH C XMMHYECKHMH BEIIECTBAMU B OBITY U peallbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K MPAKTHIECKOMY MU3YYCHHUIO Tpodeccuii U Tpyaa pa3ImyHOTO POja, YBaKEHUE K
Tpyly W pe3yjbTaraM TPYJOBOM [EATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
MpPEAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIM BHIOOp HWHAMBUAYAIBHON TpPAECKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsi ¢ Y4E€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHENIHON Mpo(ecCHOHALHOW JeATEIhbHOCTH U
pa3BHUTHS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh aJalITHPOBATHCS B MTPO(EeCcCHOHAIBHON Cpee;

6) 3K0JI0rHYecKoro BOCUTAHUA:

9KOJIOTUYECKH 11eJ1IecO00pa3HOoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CyIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3JI0POBOTO M 0e30macHOTO 00pasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY U TICUXUYECKOMY 370pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIO/IEHUs TIPaBMJI 0€30MaCHOTO TIOBEICHUSI TIPU padoOTe C BEIIECTBaMH,
a TaK)Ke B CUTYAIIUSIX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUSA, TMOJydaeMble MPH U3YYCHHH XUMHH, JIS PEHIeHUs
3a7a4, CBI3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIECHHS YPOBHS SKOJIOTUYECKOM
KYyJIbTYpbI, OCO3HAHUSA TJI00ATHHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTeH WX pEIIeHUs
MOCPEJCTBOM METOJIOB XMMUH, SKOJOTHYECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
[T03HABATENIbHOM, KOMMYHUKATUBHON U COLMAIIBHON MTPAKTHKE.

MeTtanpeaMeTHbIe pe3yabTaThl

B cocrtaBe MmerampeaMeTHBIX pPe3ylIbTaTOB BBIACISAIOT 3HAUYUMBbIE IS (POPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHaAYUYHbIE TOHATUA (3aKOH, TEOpHs, MPUHLUI, FUNoTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPhIe MCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MpeaAMeTOB (hOPMUPOBATH MIPEJICTABICHUE O
L[EJIOCTHOM HayyHOM KapTWHE MHpa, U YHHBEpcajbHble yuyeOHble NEHCTBUS (IO3HABAaTENbHBIE,
KOMMYHHMKAaTHBHBIC, PETYISATUBHBIE), KOTOpble obOecrneunBaroT (HOPMHpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMN AESITeTbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJILHbIE YUeOHbIe 1eCTBHS

Ba3oBble Jjornueckue neicTBHsA:

YMEHUSI MCHOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS IPU OCBOECHUU 3HAHUM:
pacKpblBaTh CMBICT XHUMHUYECKUX MOHATUH (BBLACNATh MX XapaKTepHble IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMH MOHITHIMH), UCHOJIB30BaTh MOHATUS JUISI OOBSICHEHUS
OTIENbHBIX (PAKTOB U SIBJICHMI, BHIOMpATh OCHOBAHHUS W KPUTEPUU A Kiaccuukanuu
XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMI, YCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbBIE CBA3H
MeXay 0OBEKTaMU U3Y4eHUs, CTPOUTH JIOTHUECKUEe PacCyX ACHUs (MHIyKTHUBHBIC, e TyKTUBHEIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSITHh B IMpoliecce MO3HAHUS MOHATHS (MpeAMETHbIE U MeTanmpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENW, HCIOIB3yeMble B XHMHUHU, MPEOOpPa3OBHIBATH HIUPOKO
MpUMEHsIeMble B XUMHH MOJETbHBIC MPEJICTABICHUS — XUMHUYECKUN 3HAK (CMMBOJ JJIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XUMHUYECKOW peaKkIuu — TpU peUIeHHH Yy4eOHO-
MO3HABATENbHBIX 33/7a4, C YYETOM OTUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX DPEAKIHH, BBISBISATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIC CBS3U U
MPOTUBOPEYUS B U3y4aeMBbIX MPOIIEccaxX U SBJICHUSIX.

ba3zoBble ucciienoBaTe/ibCKMe AeHCTBUA !



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOINPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHMA, a
TaKke B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

NpuOOpEeTeHUE OIbITa MO IUIAHHUPOBAHUIO, OPraHU3AIlMM M TMPOBEIACHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOOIAaTh 32 X00M IPOIIecca, CaMOCTOSATEILHO MPOTHOZUPOBATH €T0
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATh OTUYET O MPOJETaHHOH padoTe.

Pa6ora ¢ unopmanmeii:

yMeHHUE BBIOMPATh, aHATTM3UPOBATh U HHTEPIIPETUPOBATh MHPOPMAITUIO PA3IMIHBIX BUIOB
1 (OpM MpeCTaBICHUS, TOJTyIaeMYIO U3 Pa3HbIX UICTOYHMUKOB (HAyYHO-TIOIYJISIPHAS JIUTEPATypa
XAMUYECKOTO COJICp)KaHUs, CIpaBOYHBIE TMocoOusi, pecypcsl VIHTepHeTa), KpPUTHUYECKH
OIICHUBATh NMMPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JInYHbIE METOJbI M 3alIPOCHI MIPH TIOMCKE M 0TOOpe MHPOPMALIUN U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BHITIOJHEHHS Y4eOHBIX M MMO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUIIA, TPHOOpPETeHHWE OTBITa B OOJACTH HCIOJIB30BaHUA HH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAICHIE KYyJbTypOld aKTHBHOTO HMCIIOJIb30BAHUS PAa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAJIbHYIO (OpMY TIpEeACTaBICHUS
WHGOpPMAIMK ¥ WLTIOCTPUPOBATh pelIacMble 33aadll HECIOXHBIMH CXEMaMH, JharpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HWCIOJB30BaTh M AHAIM3MPOBATH B TIpollecce y4eOHOW W HCCIIeNOBAaTEIbCKOM
JESTeTbHOCTH WH()OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYXKAIOUIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XoJ€ Auanora W (WIM) AWCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (QOPMYIMPOBATH CBOM MPEAJOKEHHUS OTHOCUTEIHHO BBIMOJTHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEJICTABIIATD MOJyY€HHbIE PE3YNIbTaThl I03HABATEILHON NEATEIIbHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTaX; JellaTh MPEe3CHTALMI0 Pe3ylIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCrepuMeHTa (1adopaTOPHOrO OIBITA, J1A0OPAaTOPHOM pabOThl MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO IMPOEKTA);

yYMEHHsI yueOHOrOo COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM MO3HABATEIbHOU U
UCCIIEIOBATENIbCKON AEATEIbHOCTH MpPH PEIICHWH BO3HUKAIOIIUX IMPOOJIeM Ha OCHOBE y4éra
oOLIMX WHTEPECOB U COTJIACOBAHUS MO3ULUN (0OCYXJIeHHus, OOMEH MHEHHUSMHU, «MO3TOBbHIE
IITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEHCTBHI, ONpeaeNeHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U APYTHE).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe /IeiicTBUS:

YMEHHE CaMOCTOSITENILHO OMPENEeNTh eI AeSTeNbHOCTH, IIIAaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JESITENBLHOCTH, BBHIOMPATh
HauOosiee 3 deKkTuBHbIE CHOCOOBl  pemeHus Y4eOHBIX M TO3HaBaTENIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISATh UM KOPPEKTHUPOBATh MPEUIOKEHHBIN alrOpUTM IEHCTBUI Mpu
BBIMIOJIHEHUM 3aJaHUi ¢ Y4€TOM TMOJy4eHUS HOBBIX 3HaHUH 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBAX U PEaKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBICHHON LenH,
YMEHHUE UCIO0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpeAaraeMble B YCIOBUH 3aJlaHHH.

IIpeaMeTHbIe pe3yabTaThl

B cocraBe mpeaMETHBIX pe3ylbTaTOB [0 OCBOCHHUIO 0O0S3aTENbHOTO COJAEpKaHMs,
YCTaHOBJICHHOTO JIaHHOHW (enepaibHOi pabodell MporpaMMoid, BBIIENAIOT: OCBOCHHbIE



oOy4aromMMHUCsT Hay4YHbIE 3HAHUSA, YMEHUS M CHOcOObl JEWCTBHH, crHenupuyeckue yis
npeaMeTHO obmact «XuMus», BUABI ACATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €ro

MHTEPIPETAIHNH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JINYHBIX YY€OHBIX U HOBBIX CHUTYaILUsX.

K konmy oOydenus B 8 Kjacce mperMeTHBIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH Y 00yUAIOIINUXCS YMEHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHUN: aTOM, MOJIEKYJa, XUMHYECKUI
3JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAA U
HEOJHOpPOJHAs), BaJCHTHOCTb, OTHOCHTEJIbHAs aTOMHAs M MOJIEKYJSIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas [OJII XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUH, MOJISIPHBIM OOBEM, OKCHJA, KHUCIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPHUIIATENHHOCTD, CTETICHh OKUCIICHHS, XUMHYECKasi peakilus, Kiaccuduxaius
peaKIuii: peakiuu COeAMHEHUS, PEaKIINU PA3JIOKEHUsI, PEaKIIUU 3aMEIICHUS, PEAKIIUU
o0MeHa, K30~ M IHJIOTEPMUUYECKUE PEAKIUH, TETUIOBOM AP (DEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aTOoMa, aTOMHas OpOWTallb, PaAUyC aToMa, XHUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HEMoJIsIpHAsh KOBAJEHTHasl CBsI3b, MOHHAs CBsI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BellecTBa (ITPOLIEHTHAS KOHIICHTPAIIHSI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHSATHH W TPHUMEHSATH ITH
TIOHSTHUS MPY OTIMCAHUH BEIIECTB U UX MPEBPAICHU;

WCIIONb30BaTh XWMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHHs (OpMyJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIUH;

OTIPENIeTISATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, IMPUHAAJICKHOCTh BEIIECTB K
OoTpeNeNéHHOMY KJacCcy COeOuHEHHil mo <¢opmynaMm, BHUA XUMHYECKOW CBS3H
(KoBajieHTHasl M MIOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: J1eMOHCTPUPOBATH
IMOHUMAHHUE TEPHOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nonoxenuss B llepuoandeckoil cucreMe, 3aKOHOB COXPAHEHHsS MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHMs], 3aKOHAa ABOTrapo;

OMHCHIBaTh U XapakTepu3oBaTh TaOnuuHyo ¢opmy Ileprnonnyeckoit cucTeMsl
XMMHUYECKUX AJIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHAs MoArpynna (A-rpymmna)» u
«mobouynas mnoarpynna (b-rpymma)», manbie u Oosbliue MNEPUOAbI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcs B Tabnuue «[leproguueckas cuctemMa XUMHUYECKHX
anemenToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKUX DIEMEHTOB (COCTaB W 3apsa  snapa, OOIIee YUCIO DIEKTPOHOB U
pacnpezieieHue UX Mo IEKTPOHHBIM CIO0SM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIeCTBA, XMMHUECKUE
peakiuu (MO YUCIYy W COCTAaBY YUYaCTBYIOIIMX B PEAKLUUU BEHIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, TMOATBEpPXkAas  ONHMCAaHUE NPUMEPaMH  MOJIEKYISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUii;

MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3JINYHBIX YCIOBUSIX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTa 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW Peakluy;



MIPUMEHSATh OCHOBHBIE€ OIEPAllMU MBICIUTEIIbHON NIEATETbHOCTH — aHAJM3 U CUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3aIUI0, KJIACCH(PHUKALINIO, BBISBICHUE MPHUYUHHO-
CIEACTBEHHBIX CBSI3€M — Uil M3YYEHUs CBOMCTB BEUIECTB U XUMHUUYECKUX PEAKLHUM,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IO3HAaHUS  —  HaOJIoJEHHueE, U3MEpEHHE,
MOJIEIUPOBAHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIICHHBIN);

ClIeOBaTh IpaBWJIaM IIOJIb30BAHUS XMMHUYECKOM TMoOCyaod U 1abopaTopHBIM
o0OpyIOBaHHEM, a TaKXKe MpaBHiaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIOJIHEHUIO JTa00PaTOPHBIX XHMHYECKHUX OIBITOB TI0 IMOTYICHUIO
U COOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJa M KHCJIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEIETEHHOW MAaCCOBOM J10JI€H PACTBOPEHHOIO BEUIECTBA, INIAHUPOBATh
Y MPOBOJUTH XUMHUYECKHUE IKCTIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIBI0 UHIUKATOPOB (JIakMyc, (peHonpTarent, METUIOPAHK U IPYTHE).

K xoniy oOydeHust B 9 kijiacce mpeaMeTHbIE pe3y/bTaThl Ha 0a30BOM YpPOBHE JOJHKHBI

oTpaxarb c(hOPMUPOBAHHOCTh y OOyUAIOUINXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATUN: XMUMMUYECKUN 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHCIEHMS, XUMHUYECKas peakius, XUMHYecKas
CBSI3b, TEIUIOBOM 3PQEKT peakuu, MOjb, MOJSPHBII 00BEM, PacTBOp, AMEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMALMs, pPEaKIUM HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble M HeoOpaTUMble peakiuu,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKlUH,  OKUCIUTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTaHOBJIEHUE, aUIOTpONHs, aM(pOTEPHOCTb, XHMHUYECKasi CBS3b
(KoBajieHTHAsi, HMOHHAs, METAaJUIMYecKas), KpHCTa/sindeckass pemeérka, KOppo3Hs
METaJJIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKOM peaklIHMH, MPEAeTbHO JIOMyCTUMAs
koHueHtpanus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHATHA W MPUMEHATH 3TH
MOHSATHS MPHU OMKUCAHUY BEIIECTB U X MPEBPAICHHIA;

HCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIUKY JJsi COCTaBlieHHs (OpMyN BEHIECTB H
YpaBHEHUH XUMUYECKUX PEAKIIN;

OTPENeNATh BaJEHTHOCTh U CTENEeHb OKHUCICHHS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, NPUHAJICKHOCTh BELIECTB K OIpeAeIEHHOMY
KJIacCy COeAMHEHUU 1o (opMynaMm, BUJ XUMHUYECKOHM CBs3M (KOBaJICHTHAs, WOHHAs,
MeTajinyeckasi) B HEOPraHMYECKUX COCIUMHEHMSX, 3apsA] HOHA IO XHUMHYECKON
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHMYECKUX COCAMHEHUMU, THII
KPUCTATTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBath cMbicn [lepuoanueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBAThH
€ro MOHUMaHHE: ONHUCHIBATh U XapaKTepu3oBaTh TaOnmuuHyoo ¢opmy [lepuoanueckoit
CHCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3jindyaTh MHOHATUS «IJIaBHas noarpynna (A-
rpynna)» u «mnobounas mnoxarpymnmna (b-rpynma)», Manble M OoJibIIME MHEPUOJIBI,
COOTHOCUTHb 0003HAaU€HHUs, KOTOpble MMEIOTCS B MEpPUOAWYECKON Tabauue, ¢
YHUCIOBBIMHM XapaKTEPUCTHUKAMHU CTPOEHUS aTOMOB XMMMYECKHX 3JIEMEHTOB (COCTaB U
3apsia si/ipa, o0Iee YMCo IEKTPOHOB U PACHpeIeNIeHUe UX M0 3JIEKTPOHHBIM CII0SM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB »HJIEMEHTOB U HX
COEIMHEHUH B Mpezenax MajbIX NEPUOJOB U IVIABHBIX NOATPYNI € Y4ETOM CTPOECHMS
UX aTOMOB;



L KHaCCI/I(bI/H_[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUEC BCIICCTBA, XUMHUYCCKUC
pCakuuun (HO YUCIY U COCTaBy Y4YACTBYHOIIMX B pC€akKWM BCHICCTB, IO TCIJIOBOMY
3¢ deKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS XUMHUYECKUX SJICMEHTOB);

® XapaKTepu3oBaTh (OMHCHIBATH) OOIMIME U CHEeHU(PUICCKHE XHMUYECKUE CBOMCTBA
IMPOCTHIX U CJIOKHBIX BEIICCTB, MOATBCPKAAA OIMMMCAHNUEC IPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

® COCTaBJISITh YPABHEHUS JICKTPOJUTHUYECKON MCCOLMAIIMU KHUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MNOATBCPXKAA0OMUX CYHICCTBOBAHUC T'€HETUYECKOU CBSI3U MCXKIY BCUICCTBAMU
Pa3IMYHBIX KJIACCOB;

® pacCKpbIBaTb CYHHOCTb OKHCIIHUTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MmoCcpeaAcCTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PEaKIui;

® [IPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOXHOCTHU
MIPOTEKAHUS XMMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;

® BBIYUCIIATHE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIEMEHTa 10 (popMylte COeTMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpeE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINH;

e CcoOMOaTh TPAaBWJIA TOJIb30BAHWS XUMHUYECKOW TMMOCYIOW H  JTaOOPaTOpPHBIM
o0opy/ioBaHWEM, a TaKXKe TpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBHUU C
HUHCTPYKIUAMHA 110 BBIIIOJTHCHHUIO J'Ia60paTOpHI)IX XUMHYCCKUX OIIBITOB IO MOJYYCHUTIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YIIAECKUCIIOTO Ta3a);

® T[POBOJUTH PEAKIUU, MMOATBEPHKAAIOLINE KAaueCTBEHHBIM COCTaB Pa3MYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHUI-, OpOMHUI-, HOIUI-, KapOoHaT-, docdar-,
CWIIMKAT-, cynab(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHUS W HOHBI H3YYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAX HEOPraHMYECKHUX BEIIECTB;

® T[PUMEHSATH OCHOBHBIE OMNEPALUU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTES3,
CpaBHeHME, O0000IIeHHEe, CHUCTEMATH3alUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3y4EHHs] CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKIUi, €CTECTBEHHO-
HayyHble METOJAbl TIO3HaHHWS — HAONIOJEHHe, W3MEpeHue, MOJeIMPOBaHNUE,
9KCIEPUMEHT (peabHbI U MBICICHHBIN).

CucremMa OLleHKH JOCTHKEHHUS MJIAHUPYEMbIX Pe3yJbTATOB.

e Xuwmus. 8 knacc. KontponbHeie 1 mpoBepouHbie padoThl - ['abpuensu O.C.
e Xwumus. 8 kinacc. bazoBeiit ypoBeHs. [IpoBepodHbie 1 KOHTPOJIbHBIE PAOOTHI
I'abpuensu O.C., JIsicoBa I'.T".
e Konrponsnsie padbotel XMUMUS K yuebnuky O. C. I'abpuensna «Xumus — 8» 8 kiace
e ['abpuensH, O. C. Xumms. 9 Kkiacc.: KOHTPOJbHBIE M TMPOBEPOYHBIE PabOTHI K
yuebnuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYakoBa u 1p. — M.: [Ipoda, 2009r.

e IaOpuensn, O. C. Usyuaem xumuto B 9 kiI.: mumaktuueckue marepuaisl / O. C.
I'abpuensn, U. I'. Octpoymos.- M.: biuk mtoc, 2009r.

e IaOpuensn, O. C. Xumus B Tecrax, 3ajavax, ymnpaxseHwsx. 83— 9 wi / O. C.
I'a6puensu, H. I1. BockoboiinukoBa.-M.: [Ipoda, 2009r.



ConepxaHue KOHTPOJIbHBIX U3MEPUTENIbHBIX 3a/1aHUN ONPEEIIAETCS COAEPKAHUEM
¢benepanbHON paboyeii mporpaMMBl 10 reorpaduu U pa3padbaThIBACTCs HA OCHOBE
YHUBEPCAJIBHOI'O KOJJUPUKATOPA pacnipenenéHHbIX 110 KjlaccaM IPOBEPSEMBIX
TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTEIbHON MPOTpaMMbl CPETHETO
o011ero 00pa3oBaHUs U DIIEMEHTOB COACPIKAHMSI [0 XUMHUH, paCTIoNoKeHHOM Ha caiite ®UITN
https://coko60.ru/wp-content/uploads/2021/06/Xumus-8-—9..docx






TemaTuueckoe INIAHUPOBAHUE C YKA3aHUEM KOJIUYIECTBA aKAACEMUYECCKUX YaC0B, OTBOAUMbBIX HaA OCBOCHME

KAK/10{ TeMbl Y4eOHOr0 npeaMeTa, H BO3MOKHOCTDH MCI0JIb30BaHusA 110 310ii Teme JOP nin HOP, koropsbie

ABJAIOTCH yqeﬁﬂo- METOANICCKMMHU MaTepuajlaMu

8 kiacc
Ne KoJsnyecTBo 4acos flata usysers
Tema ypoka DJIeKTPOHHBbIE HU(PPOBHIE
n/ Kontpoasn | Ilpakruyeck | Ilnan dakr o0pa3oBaTe/ibHbIE pecypchl
n OBcer ble padoThl | He padoThl
[Ipenmet xumun. Poib XUMUU B AKU3HU YEJIOBEKA. 1
Tena u BemecTBa
[TonsiTHe 0 MeTOAAX MO3HAHUS B XUMUH 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «I[IpaBuna paboTsI B
nabopaTopuu U MPUEMBI OOpaIIeHHS C 1 1
1ab0paTopHBIM 000PYIOBAaHUEM
Yucteie BemecTBa 1 cMecu. CriocoObl pa3aesieHus 1 bu6mmoreka [JOK
cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2 «Pa3nenenue cmeceii (Ha 1 1
MpUMepe OUYUCTKU TTOBAPECHHOU COJIN )»
ATOMBI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnunoreka [JOK
XUMHUYECKHUX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
[IpocThie U cHOXKHBIE BEllleCTBa 1

https://m.edsoo.ru/ff0d2a6c¢




bubmuoreka [JOK

o ATOMHO-MOJIEKYIISpHOE yHeriite https://m.edsoo.ru/ff0d2d50
o | e o st X

S IOMOHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHocuTenbHas aToMHast Macca. OTHOCUTEbHAS bubnuorexa [JOK

MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO dJIEMEHTa B bubmmoreka [IOK

COCIIMHEHNT https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mousib. MouisipHast macca ﬁ;lgz?/(;:z;iﬁﬁiﬁo 45230
14 DOu3nvecKre 1 XUMHICCKUE SIBJICHHUS. XUMHUUECKast bu6mmoreka [IOK

peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBusi MPOTEKAHUS XUMUYECKUX bubmuorexa [JOK

peakiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. XUMHUECKUE bubnuoreka [JOK

YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmudecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK

YPaBHCHHUSM XMMHYCCKHX PEAKI[HIA https://m.edsoo.ru/ff0d5708
18 Kiaccudukanus XuMUuecKuX peakiuii bubnuorexka [JOK

(coenuHEHHS, PA3IOKECHHS, 3aMEICHIS, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-PHIMKIONEIUCT. bu6mmoreka [JOK

O0001IeHHE ¥ CUCTeMAaTU3aIUs 3HAHUN https://m.edsoo.ru/ff0d40c4
20 KonTtponsHas padora Nel o teme «Bemecta u

XUMHUYECKUE PEAKITI
21 Bo3nyx — cmecs razos. Cocras Bo3nyxa. Kucnopon bubnuorexa [IOK

— DJICMCHT U IMPOCTOC BCUICCTBO. O30H

https://m.edsoo.ru/ff0d448e




du3nuecKrue 1 XUMUYECKHUE CBOMCTBA KHCIIOPO/a

22 (peaxyu oxucienus, ropenue). [lonstie 06 bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
OKCHIaxX
23 CriocoObI moTy4eHHs KUCIOPOa B JIAO0OpaTOpUH U bubnuorexa [JOK
POMBIILICHHOCTH. [IpuMeHeHne Kuciopoia https://m.edsoo.ru/ff0d497a
TenmoBoii 3phexkT XuMHUUIESCKO# pPeaKIuH, IIOHITHE O
24 TepMongHE)i:KOM ypaBHEHUU 51<30-II " bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCSCKUX PEAKITUIX
o5 TonnuBo (HeQTH, yroyib U MeTaH). 3arps3HeHHe bubnnorexka [JOK
BO3/yXa, CIIOCOOBI €r0 MPeI0TBPAICHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktudeckas padora Ne 3 o Teme «[lomydenne u
cobupaHue KUCIOPO/Ia, N3YUEHUE €Tr0 CBOMCTBY
97 Boaopoa — anemMeHT 1 poCcToe BELIECTBO. bu6mmoreka [IOK
Haxosxnenne B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XUMUYECKHE CBOMCTBA BOJIOPOIA. bu6mmoreka [IOK
[TpuMeneHme BOIOpOIa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCIOTAX U COJIAX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motydeHust BOA0poAa B 1aboparopun bubmmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas paborta Ne 4 o teme «llonyuenue u
coOupaHue BOJAOPOJa, U3yUeHHUE €ro CBONUCTBY
. N bubmuoreka [JOK
32 MonspHblii 00bEM ra30B. 3aKkOH ABOTaIpo https.//m.edso0o.ru/ffod542e
33 Brrunciienus 00bEMa, KOJIMYECTBa BEIeCTBA T'a3a 1o bu6mmoreka [JOK
€ro U3BECTHOMY KOJIMYECTBY BELIECTBA WIIN O0BEMY https://m.edsoo.ru/ff0d55a0
Brruncnenus 006EMOB razoB nouypaBHeHHIo ) BuGmorexa [OK
34 peaxIuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOLIEHUI

ra3oB

https://m.edsoo.ru/ff0d5708




bubmuoreka [JOK

35 Du3NYeCKue U XUMHUECKUE CBOMCTBA BOIBI httos.//m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBanwii. [TorsiTre 06 MHAMKATOpaX https://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HCI-)I:[aCI)IHIepHHBIe II))aCTBopI)I. MaICIlOBaSI JIOJIst Bubnuotexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIECTBA B PACTBOPE
[IpaxTnueckas padora Ne 5 o teme
38 «[IpuroToByieHNE PaCTBOPOB C ONPENCIEHHON
MAacCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas padorta Ne2 o teme «Kucnopoz.
Boaopon. Bona»
40 Oxkcunpl: cocTaB, KinaccuUKaIysa, HOMEHKIATypa bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKUE CBOMCTBA KUCITOTHBIX, bubmuorexa [JOK
41
OCHOBHBIX U aM(POTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
OcHoOBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XMMHYECKHE CBOMICTBA OCHOBAHMIA Bubmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocra, kinaccudukarys, HOMEHKIATypa bubmorexa LIOK
’ ’ https://m.edsoo.ru/ffodfee?
45 [Tonyuenue u XUMHUYECKHE CBOUCTBA KUCIIOT Bubmiorexa LIOK
https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuoreka [JOK
46 o
MIOJTyYeHHSI, XAMHYECKUE CBOICTBA https://m.edsoo.ru/00ad9474
IIpaktuyeckas padora Ne 6. Pemenue
47 AKCMIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHBIE

KJIaCCbhl HCOPTraHNYCCKUX COECIUHEHMI




I'eneTnueckas CBI3b MCXKIY KJIaCCaMHn

bubmuoreka [JOK

48
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O00011eHNE U cCUCTEMATU3alUA 3HAHUI
50 KonTtponsHas padora Ne3 o teme "OcHOBHBIE
KJIACChl HEOPraHUYECKUX COCTMHEHUM"
Ile € 110 acc a ec
51 | smmemeon. Tomme oo oo BuGorexa LIOK
) Pyl a1 https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
59 [Tepnoanueckuit 3akoH u lleproauyeckas cucrema bubnnorexa [JOK
xuMmuueckux daementoB JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 ITepuoapl, TPYIIIbL, IOATPYIIIIBI bubmorexa HOK
PHOJIBL, TPYHIIBL, HOATPYH https://m.edsoo.ru/00ada52c
bu6mmoreka [JOK
54 Crpoenne atoMoB. CocTaB aTOMHBIX gaep. M30ToIbI
P Hep https://m.edso0.ru/00ada342
CTpoeHHUe 3IEKTPO 000JI0UEK aTOMO
55 3J1TepMeII{{:IOB IJ_IIeKZII:) }II/I}II:;I::(KOI‘?I j:II/I:TjMB: }:1:[ IfI bubmmorexa [OK
PHOA o https://m.edsoo.ru/00ada6hc
Meunpeneena
X e e eMe €
5 | noosenio s Moproscckoi cncrone L1 BuGuorera LIOK
PHOA T https://m.edsoo.ru/00adag824
Menneneesa
3 IT
gy | e e s
YK p o A ya ’ https://m.edsoo.ru/00ada96e
MeAaror u TpaxJIaHuH
58 DNEKTPOOTPULIATETHHOCTh ATOMOB XUMHUECKUX bu6mmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMounas xumnueckas CBI3b bubmotexa [JOK
https://m.edsoo.ru/00adac34
bu6nmoreka [JOK
60 KoBanenTHas nonsipHas XaMu4eckas CBsI3b

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




bubmuoreka [JOK

1 K 1
6 OBAJICHTHAsI HETIOJISIPHAS XUMHYECKas CBS3h https://m.eds0o.ru/00adaabg
bu6mmoreka [IOK
62 C 1
TCTICHE ORUCICHI https://m.edsoo0.ru/00adae28
63 OKHUCIATETBHO-BOCCTAHOBUATEBHBIE PEAKIINHA 1 bubmorexa HOK
peaxtt https://m.edso0.ru/00adb076
bu6 OK
64 OKHUCIUTEN ¥ BOCCTAHOBUTEIN 1 hipi?/ﬁiﬁii_ru 100adb076
65 KonTponsnas padota Ne4 o reme «CtpoeHue 1
aToMa. XUMHUYECKas CBA3L)
66 O000111eHNE ¥ CUCTEMATH3aLNs 3HAHUI 1
67 KouTposnbHast paGoTa Ha MPOMEXYTOUHOM 1
aTTeCcTalluu.
68 O06001IeHre 1 cucTeEMaTU3aliA SHAHUHA 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




9 kaacce

N KoJunyecTBo 4yacos JyieKTpOHHBbIE HU(POBbIE
11/_11 Tema ypoka Beero Konrpoabubie | IlpakTHyeckue i[:;:eﬂnﬂ o0pasoBarebHbIE
padoTsI padoThbI pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYeCcKuX aeMenToB 1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOJCTB XI]i)IMI/IT-IeCKI/IX AJIEMEHTOB 1 bubmmorexa LIOK

) https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IMEPUOJIOB

3 Knaccudukanus n HomeHKIaTypa 1 bubmuoreka [JOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KontponbHas padota Nel mo teme

5 «[ToBTOpEHue u yrinyoienue 1 1
3HaHMUI OCHOBHBIX Pa3JIeNoB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bu6mmoreka [JOK
PeaKIMii 10 Pa3IUYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 peakuuu. HOH}II;I/IC 0 TOMOT'€HHEBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM
8 paBHOBecuH. DAaKTOPBI, BIUSAIOLINE 1 bubmorexa LIOK
. https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMHUUYECKOU peaKinu




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHS
9 OKuCIUTENHHO- bubnuorexa [JOK
BOCCTaHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 I[I/IC(IJ)OIII/IaIII/II/I?CI/IJ'ILHHC u cinabbie Bubnuotexa LIOK
> MEKTPOTHTHI https://m.edsoo.ru/00adcd68
11 HNoHHbIE ypaBHEHUS peakInui Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPE/ICTABICHUN bubnmuotexa [JOK
00 IIEKTPOJINTHYECKOM https://m.edsoo.ru/00add5d8
JMCCOLIMAIluN
XHUMHYECKUE CBOMCTBA COJIEH B
13 CBETE MpEJICTaBIICHUH 00 bubmmorexa [TOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUYECKON AUCCOIAIINU
14 [TonsTHe o rumpoause conei bubmmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O000111eHNE U CUCTEMATU3ALMS
3HAHUH
[IpakTuueckas pa6ora No 1.
16 «Pemenune 3KCriepuMeHTaIbHbIX
3a/1au»
KonTponpHas padota Ne2 o treme
17 «DQNEeKTpoIuTHYEeCKas
aucconuanus. XuMHUIeckue
peaKIuu B pacTBOPax»
18 OOm1ast XapakTepUCTHUKA T'aJIOTCHOB. bubnuorexa [IOK




XHUMUYECKUE CBOKMCTBA HA TPUMEPE
xJiopa

https://m.edso0.ru/00addfe2

Xnoposojopoa. CoJisiHasg KHUCIIOTA,

bubmmoreka [IOK

19 XHMHUYECKHE CBOMCTBA, MOJIyUeHHUE,
A https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktudeckas padora Ne 2 o Teme
20 «[Tomy4eHne COJITHON KUCIIOTHI,
H3y4YeHUE €€ CBOMCTB»
BrruncieHus Mo ypaBHEHHSIM
21 XUMHUYECKUX eazli)nﬁ €CJIM OJIUH bubmorexa HOK
P ’ https://m.edso0.ru/00ade488
W3 PEareHTOB JaH B N30BITKE
29 OO6mrast XxapaKTepuCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AToTpOoTIHBIE MOTU(UKAITUN CEPBI.
Haxoxnenue cepol u €€ bu6mmoreka [JOK
23 .
COEMHEHHUH B IPHPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoI0po/I, CTPOCHHE,
24 o P . pe P ccKite bu6mmoreka [JOK
M3UYECKUE U XUMHYECKH
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHasi KUCTIOTA,
o5 o g P P bubnuoreka [JOK
M3UYECKUE U XUMHYCCKHE
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHCHHUE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO criocoba
P . bubmuoreka [JOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI.

XUMHYECKOE 3arpsi3HEHUE
OKpYXalollen Cpebl

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




COCAMHCHUAMU CCPbI

Briuncienue MmaccoBor 10U

bubmmoreka [IOK

27 BBIX0/1a MPOIYKTa PEAKIIUU https://m.edso0.ru/00adec8a
OO6m1ast XxapakTepUCTHKA JIEMEHTOB
VA-rpynnsl. A30T,

28 paCprO}:)r;paHeHI/Ie B IIPUPOJIC Brbmiorexa LIOK

’ https://m.edsoo.ru/00adeeat
(bu3HYeCKre U XUMUICCKHE
CBOICTBA
AmMuak, ero ¢usnueckue u

29 XHUMHYECKHE CBOMCTBA, TIOJyICHHE bubmmorexa [TOK
e — https://m.edsoo.ru/00adf004
[Mpaktudeckas padora Ne 3 o Teme

30 «ITomyuenne aMMuaka, U3ydeHHE
€ro CBOWCTBY»

31 A3oTHas Kuca0Ta, €€ GU3NIeCKue u bubnuorexa [JOK
XAMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoopenuil. XuMHu4eckoe ’ Bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEeH cpeIbl
COEIMHEHUSIMH a30Ta
®ocdop. Okcup bhochopa (V) u
33 (1)00((11))01133Ha;1 ann((i))Ta (b(ppli)sn(qez:Kne u Bubmnorexa LIOK
L https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIy4YeHUE
Hcnons3oBanue pochaToB B
34 KaueCTBE MUHEPAIbHBIX bubnuorexa [IOK

ynoopeHnuii. 3arps3HeHue
MPUPOAHOH cpenbl GochaTamu

https://m.edsoo.ru/00adfc20




35

Yraepoa, pacipocTpaHEHHE B
npupoje, Gpu3nuecKue u
XUMHUYECKUE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuppl yriaeponaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
DKOJIOTHYECKHE MTPOOIIEMBI,

CBSI3aHHbIE C OKCHJ/IOM YIJIepoJia
(V)

bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37

VYronpHasa KUCHOTA U €€ COJIN

bubmmoreka [IOK
https://m.edso0.ru/00ae006¢c

38

[IpakTnueckas pabora Ne 4 o teme
"[Tomyuenne yriaekucioro rasa.
KauecTBenHas peakius Ha
KapOoHaT-uOH"

39

[lepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX YTiepoa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemuuii u ero coequHeHust

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

41

[IpakTuueckas paborta Ne 5.
Peurenne sxcnepuMeHTaIbHbIX
3a/1a4 1o teme «BaxHeiiue
HEMETAJUIbl U UX COETUHEHHUS»

42

KonTponeHas padota Ne3 o teme
«BaxHenmue HeMeTauibl U UX
COEIMHEHUS»

43

OO11ast xapakTepuCTHUKa
XMUMHMUYECKUX JIEMEHTOB —

bu6nmoreka [JOK
https://m.edso0.ru/00ael103e




MeTauI0B. Merayuueckas CBs3b U
METAJUIMYECKasA KPUCTAJUTMYECKAS
pemérka. Pu3nyecKre CBOMCTBA
METaJUIOB

XHUMHYECKUE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

44 igﬁ;;if;iﬁﬁ:j:;;zm https://m.edsoo.ru/00ae1156
O61ue cnocoObl NOTy4YeHUS
I
S — https://m.edsoo.ru/00ae1156
COJIEPKUT TIPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 [enotrtie MeTaiE! https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNbHBIC METAJLIbI — bu6mmoreka [JOK
KaJIbIIUI U MarHui https://m.edsoo.ru/00ae15e8
50 Baxueiue coefMHEHNS KaJIbLIUI bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AL[MSI
3HAHUH
59 JKEcTkoCcTh BOABI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [Ipaktryeckas padora Ne 6 o Teme

"YKEcTKOCTh BOIBI U METOIBI €6




ycTpaHeHus"

54 JN—— bubmmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCUIA U bubnuorexa [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcubl, TUIPOKCHIBI U COTTU bubnnorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606ujeHHe W CHCTEMaTH3aIHs
3HAHUH
[IpakTueckas padora Ne 7.
59 Pemenne axcnepuMeHTaIbHBIX
3a7a4 1o teme «BaxHeimue
METaJUTBI U UX COCAMHCHHUS
Brruncienus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 13 pEeareHTOB JaH B H30BITKE WIIH bu6mmoreka [JOK
COJICPKHUT IPpUMECH. Bbrauciienust https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXO/Ia IPOTYKTa
peakuu
61 O606H}eHPIe A CUCTEMAaTU3ALIU
3HAHHUH
KonTtponsHas padota Ne4 mo teme
62 «BaxxHeitne MeTallIbl U UX
COCJTUHECHUS»
63 Bemiectsa u marepuaisl B bu6nmoreka [JOK

MOBCEIHEBHOM KM3HU YeJIOBEKA

https://m.edso0.ru/00ae3f50




XHUMHUYECKOE 3arpsA3HEHUE bubmuorexa [IOK
64 . 1
OKpYIKaroIen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTHYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 O06o01IeHrne U CHCTeMAaTH3aIus 1 bubnuorexa [JOK
3HaHUHN https://m.edsoo.ru/00ae0d0a
67 O06o01enre U cucTeMaTu3arus 1
3HAHUM
68 O06o01enre U cucTeMaTru3arus 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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