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1. HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMuUM Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMII K pe3ysibTaTaM OCBOECHHUS OCHOBHOHW 00pa3oBaTENbHOW MpPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npenacrabieHHbix B DI'OC OO0, a Takke Ha OCHOBE
denepanbHOil pabouyell mMporpaMMbl BOCIIUTAHUS M C YYETOM KOHIIEHIMHU TMpErnoaaBaHus
yuyeOHOro mpenMera «XuMHsS» B 00pa3oBaTelbHbIX opraHu3anusx Poccuiickoi
denepanuu.

[IporpamMma mo xumuu Jaé€T MpeACTaBICHUE O IENAX, OOIIeH cTpaTeruu oO0ydeHus,
BOCIUTAHUS M Pa3BUTHs YYAIIUXCS CPEICTBAMHM Y4eOHOTO MpeaMeTa, YCTaHABIUBAECT
o0s3aTeNIbHOE TPEIMETHOE COJepkKaHUe, MPEeAyCMaTPUBAET paclpe/ieieHue €ero 1o
KJIaCCaM M CTPYKTYPUPOBAHUE MO pa3zesiaM U TEMaM MPOTPaMMBbI [0 XUMHH, ONPEAEISIET
KOJIMYECTBEHHBIE W KAUYECTBEHHBIE XAPAKTEPUCTUKHU COJEPKAHUSA, PEKOMEHAYEMYIO
NIOCJIEIOBATENIBHOCTh U3YYEHUSI XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKK Y4eOHOT0 MpOIEcca, BO3PACTHBIX OCOOCHHOCTEH ydalluxcs, Onpenesnser
BO3MOXKHOCTH TMpeaMeTa JJid peaan3alny TpeOOBaHMM K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl Ha YpOBHE OCHOBHOrO 0OIIero oOpa3oBaHHUsA, a TaKKe
TpeOOBaHUN K pe3yiabTaTaM OOY4YEHHUS XMMHUHU Ha ypOBHE LeJell M3ydYeHHs NpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHON JEATEIBHOCTH YYAIIerocss IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMU S

3HaHMEe XUMHH CIYXUT OCHOBOM Uisi (DOPMHPOBAHUS MHUPOBO33PEHHS y4dalllerocs,
€ro TMpEeICTaBICHUI O MaTepHAJIbHOM €OUHCTBE MHUpPa, BAXHYIO pOJIb HUIPAIOT
dbopMupyembie XuMUEH MPECTaBICHUS O B3aUMONPEBPALIEHUSX YHEPTUU U 00 SBOIIOIUU
BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TrI00aJbHBIX MPOOJIEM YCTOWYMBOTIO PAa3BUTHUS
YeJI0BEUYECTBA — CHIPbEBOM, DHEPTETHUCCKOM, MUIEBOM M IKOJOTMYECKON 0€30MacHOCTH,
po0JIeM 3IpaBOOXPAHCHUS.

N3yuenue xummu:

CIIOCOOCTBYET peaju3alii BO3MOXKHOCTEH i CaMOpa3BUTUS U (POPMHUPOBAHUS
KyJbTYpBI TUYHOCTH, €€ 0011el 1 (YHKIIMOHATIHLHOU TPAMOTHOCTH;

BrocuTt Brian B popMupoBaHUe MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN ydamuxcs,
HAaBBIKOB HMX CaMOCTOATEIbHOM y4eOHOW NeATeTbHOCTH, OJKCIEPUMEHTAIBHBIX H
MCCJIeIOBATEIbCKUX YMEHMM, HEOOXOIMMBIX KaK B TOBCEIHEBHOW JXH3HU, TaK U B
podeCCHOHATILHON IeATCIIBHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYUYHOTO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIIa Ha EIWHCTBO MPHUPOJBI M YEJIOBEKA, SIBISETCA OTBETCTBEHHBIM JTalloM B
dbopMHUPOBAaHNY E€CTECTBEHHO-HAYYHOM IPAMOTHOCTH yUalTnuXCs;

Cnocob¢cTByeT (hOpMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K OPHUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJl B JKOJIOTMYECKOE OOpa3oBaHUE
YYAIIUXCA.

JlaHHble HampaBlieHHsT B OOy4YeHUM XUMHUHM OO€CHEeUMBAIOTCS  CHEHH(PUKOM
cojiep>KaHusl y4eOHOro MpeaMeTa, KOTOPbIA SBISIETCS MEeAaroru4eckud aJanTUPOBaHHBIM
OoTpakeHHeM 0a30BOM HayKH XMMHUH Ha OMPEACIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOrO o0OImIero oOpa3oBaHUsS OPHUEHTHUPOBAH Ha
OCBOCHHME  yYalllUMUCS  CHCTEMbl  TMEPBOHAYAIBHBIX  TMOHSATUM  XUMHH, OCHOB
HEOPraHUYECKOM XHMHUU M HEKOTOPHIX OTIAEIbHBIX 3HAYUMBIX MOHSATHM OPraHUYECKOM



XHUMUH.

Ctpyktypa cojepkaHusi NporpaMMbl IO XUMHHU CQOpPMHpPOBaHA Ha OCHOBE
CHUCTEMHOI0 OAX0/1a K €€ n3ydeHuto. CouepkaHue CKIIAIbIBAETCA U3 CUCTEMbI IOHATUHI O
XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYecKoU peakuun. O6e 3Th
CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI [0 MPUHLIUMY MOCIEIOBATEILHOIO PA3BUTHUSI 3HAHUHN
Ha OCHOBE TEOPETUUYECKHUX MPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU,

— YY€HHUS O CTPOCHUH aTOMa U XUMHUUYECKOU CBS3H;

— TIpeACTaBICHUN 00 AMEKTPOIUTHIECKOMN JUCCOIMAIIUU BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUA PACCMATPUBAIOTCS HA OCHOBE SMIMPUUYECKUA MOITYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYTOMY,
BBITIOJIHSIST  (DYHKIIMM OOBSICHEHWS U TNPOTHO3BUPOBAHUS CBOWMCTB, CTPOCHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3YyUaeMbIX BEIIECTB.

OcBoeHKE MPOTrpaMMBbl 10 XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O
XUMUYECKOW COCTABJISIFOIIEH Hay4YHOW KapTHHBI MUpA B JIOTUKE €€ CHUCTEMHOW MPUPO/IBI,
[IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUsl B Hayke. M3ydueHue
XUMUU MPOUCXOJIUT C MPUBJICUCHUEM 3HAHUHN U3 paHEe U3YYCHHBIX YUYCOHBIX MTPEIMETOB:
«Oxpyxaromuii Mupy, «buosorus. 5—7 kinaccel» u «®Puszuka. 7 KjIaccey.

HEJN U3YYEHUS YYEBHOTI'O INTIPEJIMETA «XUMMWUSI»

[Ipy u3yueHHH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHUK OCHOB XHMHYECKOU
HAyKd Kak oOJJaCTU COBPEMEHHOI'O €CTEeCTBO3HAHUS, TMPAKTHUYECKOH JesATEIHbHOCTH
YeJIoBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3a7a4ya yueOHOro mpeaMeTa
COCTOUT B (POPMHUPOBAHMH CHCTEMbl XHMHYECKHX 3HAHMM — BaXHEUIHUX (PaKToB,
MOHATUM, 3aKOHOB M  TEOPETUYECKUX  TOJIOKEHUM, JOCTYIHBIX  0000IeHUH
MHPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAYKH, B NPHOOMICHWH K HAyYHBIM MeETO[aM
MO3HAHMS MPU U3YUYCHUU BEIECTB U XUMHYCCKUX PEAKIUN, B (POPMUPOBAHUHU M PA3BUTHU
MO3HABATCILHBIX YMEHHUW W WX NPUMEHEHUH B Y4YeOHO-TIO3HABATEIBHONW M y4eOHO-
UCCJICOBATEIILCKOM JIEATEIbHOCTH, OCBOCHHMHM TMpaBWi 0€30macHOTO OOpaIieHus ¢
BEIIIECTBAMU B ITOBCEIHEBHOM KU3HHU.

ITpu n3yuyeHnn XMMUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE 3HAUCHUE
mpUOOpeNr TaKue eI, Kak:

—  (¢opMHpOBaHHE  HHTEIUICKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOH K
caM0oOOpa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSTCIBHOMY MPHHSATHIO  PCIICHHM,
CITOCOOHOM aIaNTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3HH,

— HANpPaBJICHHOCTh OOYYCHHUS Ha CHCTEMAaTHYCCKOS TPHOOIIEHHWE YyYalluXcs K
CaMOCTOSITSIILHON  IMO3HABAaTECIbHOW JICATEILHOCTH, HAYYHBIM METOJIaM ITO3HAHMS,
(hOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

~ obecriedeHne YCJIOBHH, CIMOCOOCTBYIONIUX TPHOOPETCHUIO YUYAIIUMUCS OIbITa
pa3HOOOpa3HOW JEATEeNIbHOCTH, T[O3HAHUS M CAMOMNO3HAHUS, KIIOYEBBIX HAaBBIKOB
(KITIOUEBBIX KOMIIETEHIIUH), UMEIOIIUMX YHHUBEPCAIbHOE 3HAUEHUE JIA Pa3IMYHBIX BHUJIOB
e TeIbHOCTH;

— ¢opMupoBaHue o011 GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBACHSATH U OLICHUBATH SIBICHUSI OKPY>KAIOLIETO0 MUPA, UCIOJIb3Ys
3HAHUSL U OIBIT, MOJYYEHHbIE NPU HU3YYEHUH XUMHUH, NPUMEHSATh HX MPU PEUICHUU
po0JieM B OBCEHEBHON KU3HU U TPYJIOBOU JIESITEIIBHOCTH;



— (hpopMupoOBaHUE Y yHAIIUXCA TYMAHUCTUYECKUX OTHOLIEHUI, TOHUMAaHUS [IEHHOCTH
XUMHYECKUX 3HAHUU ISl BBIPAOOTKH 3KOJIOTMUECKH LIETECO00Pa3HOro MOBEIEHUS B OBITY
U TPYJOBOM JEATENBHOCTH B LEJISAX COXPAHEHHUS CBOETO 3J0pOBbS M OKpYKaloOIIeH
[IPUPOLHOMN CpEbI;

— pa3BUTHE MOTUBALIUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHMS OOLICYETOBEYECKMX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY TTPO(UJIS U HAMPABICHHOCTH JaJIbHEHUIIIETO 00yUeHHs.

MECTO YYEBHOI'O ITPE/IMETA «XUMMUS1» B YYHEBHOM IIVIAHE

B cucreme o6miero oOpazoBaHusi «XUMHsS» TpH3HAHA O0s3aTENIbHBIM YYEOHBIM
OpeIMETOM, KOTOpPBbI BXOJIUT B COCTaB MpeIMETHON obsactu «EcTecTBeHHO-Hay4HbIE
npeaMeThI». YUeOHBIM IJIaHOM Ha €€ u3ydeHue oTBe/eHO 136 yueOHBbIX 4acoB — 1Mo 2 4 B
Henento B 8 1 9 kinaccax COOTBETCTBEHHO.

JUist Kakaoro Kjacca MpeyCMOTPEHO pe3epBHOE ydyeOHOE BpeMsi, KOTOPOE MOXKET
OBITh MCIOJB30BAHO YYaCTHHMKAMU 0Opa3oBaTENBHOrO Mpolecca B LENsX (opMUpOBaHMS
BapUATHUBHOMN COCTABIISIIOLIEH COZEp>KaHUs KOHKpPETHOM paboueil mporpammel. [Ipu stom
oOs3aTenbHasi (MHBApUAHTHAs) YacTh COJEpP)KaHUSA MPEIMETa, YCTaHOBJIEHHAs MPUMEPHOU
paboueit mporpamMmoi, U Bpems, OTBOJMMOE Ha €€ H3yueHHUe, JOJDKHBI ObITh COXpPaHEHBI
IIOJTHOCTBIO.

2.COAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHayaIbHbIE XUMHYECKHE MOHSTUS

[IpenmeTr xumuu. Posib XMMUM B JKM3HU 4Ye€lIOBEKAa. XUMHS B cUcTeMe Hayk. Tena u
BemecTBa. dusznueckre CBOWCTBA BEIIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHaTue o
MeTo/AaX MO3HaHUs B XUMHUHU. YHCThIe BemecTBa U cMecH. CriocoObl pa3/iesICHHUs CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JeMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocThie U CI0XKHBIE BElllECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BemlecTB. OTHOcUTEIbHAasA aToMHas Macca. OTHocUTenbHAs
MOJIEKYJIApHas Macca. MaccoBas J0JIs1 XUMUYECKOTO JIEMEHTA B COCIMHCHUMU.

KommuecTBo BemectBa. Mouib. MonsipHast macca. B3auMocCBs3p KOJIMYECTBA, MACCHI U
guciaa CTPYKTYPHBIX CIWHHUIl BemecTBa. Pacuérel 1o dopmylaM XHMHYECKHUX
COCIUHCHUM.

@u3nyuecKkue U XMMUYECKHUE ABJICHUS. XUMUYECKasi peakiuus U €€ Mpu3HaKu. 3aKOH
COXpaHEHHUS MacChl BEIMIECTB. XHWMHUYECKHE ypaBHeHHs. Kiaccudpukamus XUMHUYECKUX
peakiui (COeAMHEHUs, Pa3JIOKEHUs, 3aMEIICHNsI, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XHWMHYECKOW TOCYyIOW, MpaBWwjiamMu paboTel B Ja0OpaTopuu U
npuémMamMu oOpaleHuss ¢ J1abopaTOpHBIM O00OpYyIOBAaHMEM, W3YyYEHHE W OIHCAHUE
(bU3NUECKUX CBOMCTB OO0Opa3IOB HEOPTraHMYECKHX BEIIECTB, HAOIIOJACHUE (PU3UYECKUX
(Tu1aBieHue BOCKA, TasiHUE JIbJIa, PACTHUPAHUE caxapa B CTYIKE, KUMEHUE U KOHACHCALUS
BOJbI) M XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHUE MEIHON IMPOBOJIOKH,
B3aMMOJICUCTBUE MeJIa C KHUCJIOTOM) SIBJICHUM, HAOJIOJCHUE M OMNHCAaHUE MPU3HAKOB
MPOTEKAHUS] XUMHUUYECKUX peakiui (pas3ioKeHHe caxapa, B3auMOJCHCTBHE CEpHOU
KHCJIOTBI C XJIOpUIOM Oapus, paznoxeHue ruapokcuna meau (II) mpu nHarpeBanuw,
B3aUMOJIEHCTBHE kene3a ¢ pactBopoMm conu Menu (II), nzydenue crnocoOOB paziesieHus



cMeceil: ¢ TMOMONIbI0 MarHuTa, (UILTPOBAaHUE, BbIMIAPUBAHUE, JAUCTUIUISALINS,
xpoMarorpadus, TPOBEACHUE OYUCTKH MOBAPEHHON COJM, HAOMIOJEHHE W OINHUCAHUE
pe3yJIbTaTOB TMPOBEICHUS ONbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl,
CO3/laHH€ MoJIeNiel MOJIEKYI (IIapOCTEPKHEBBIX).

Baxueiiiue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. KHcCiopoa — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B mpupoje, (uU3MUECKHe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxkcupabl. Ilpumenenune kwuciopona. CrnocoObl MONMyYEHUS KHCIOpPOJAa B
naboparopuu U nOpombinieHHOCTH. KpyroBopor xkucimopoma B mnpupoge. O30H —
aJUIOTpOIHAs MOAUDUKAIIUS KUCTOPO/IA.

TernoBoit >PhHeKT XUMHUYECKON peakii, TEPMOXUMUUYECKUE ypaBHEHUS, DK30- U
SHJIOTEPMHUUYECKHE peakunu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHHE BO3/yXa, YCUIICHUE
napHuKoBoro 3¢ dexra, pa3pyieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocToe BemiecTBO. HaxokaeHwe BOAoOpoJia B MOPUPOJE,
dbu3nUecKkue U XMMHUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOoObl mosiydeHus. Kuciorel u
COJIH.

MonsipHbiii 00bEM Ta30B. PacuéThl Mo XUMHYECKUM YpaBHEHUSM.

duznueckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackllieHHBIE 1
HEHACBIIIEHHBIE PACcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJe. MaccoBasl /107151 BEIIECTBA B
pactBope. XuMHUECKHE CBOMCTBA BOJbl. OcHOBaHus. Poiib pacTBOpOB B MPUPOJE U B
KU3HU YesoBeka. KpyroBopoT BOJbI B MpUpoO/ie. 3arpsi3sHEHUE NMPUPOAHBbIX Boa. OxpaHa u
OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coequnenuii. Oxkcuapl. Kimaccuduxaiys oKCUaIoB:
coyieoOpasyromue (OCHOBHBIC, KHCJIOTHBIe, aM(pOTepHBIE) W HECcoJeo0pa3yroIIue.
Homenxkmarypa okcumoB. Pu3nmyeckne M XHMHUYECKHE CBOWCTBA OKCHIOB. [lonmyueHue
OKCHJIOB.

OcHoBanms. Knaccudukarus OCHOBaHMM: IMIENOYH W HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuii. ®Pusnyeckne ¢W XHMHUYECKHME CBOMCTBA OCHOBAHMM.
[Tomyuyenne 0oCHOBaHUM.

Kucnorel. Knaccudukamus xucinor. Homenkmarypa kucnor. @Dusudeckue M
XUMHUYECKHE CBOWCTBa KHUCIOT. Paa aktuBHOcTH MetauioB H. H. bekeroa. Ilonmyuenue
KHUCJIOT.

Comu. Homenknatypa cosieil. @Pu3M4yeckue M XUMHUUYECKHE CBOWMCTBA COJICH.
[Tonydenue conen.

['eneTnyeckas cBsi3b MEXKAY KJIACCAMU HEOPTaHMUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumMenm:

KaueCTBEHHOE OMpENIEIICHHE COJEpkKAHUS KUCIOpPOJa B BO3AYyXe, IMOIYYEHHUE,
coOupaHue, pacrno3HaBaHWE M  U3YYEHHE CBOMCTB  KHUCIOpOJa, HaOJIOAeHUE
B3aMMOJICUCTBUSl BEILIECTB C KUCIOPOJOM U YCJIOBHUSI BOSHUKHOBEHHUS U MpEKpalleHUs
ropeHusi (moskapa), O3HaAKOMJICHHME C OOpasllaMH OKCHJIOB M OIHMCAHWE WX CBOWCTB,
MOJIyYCHHE, COOMpaHWe, pacrmo3HABaHWE M W3YYEHUE CBOWCTB Boaopona (TOpeHue),
B3aumojieiictBue Boaopojga ¢ okcugoM wmeau (II)  (BO3MOXXKHO  HCMOJB30BaHUE
BHJIEOMATEPUAIIOB), HAOJI0IeHIE 00Pa3OB BEIIECTB KOJIMYECTBOM | MOJIb, UCCIIEIOBAHKE
OCOOCHHOCTEM pPacTBOPEHUsSI BELIECTB C PA3JIUYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE
BOJAbl C MeTauilamMu  (HaTpueM W KaibliieM)  (BO3MOKHO  HUCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), HCCIIEIOBaHKEe OOpa3I0OB HEOPTaHMYECKUX BEIIECTB Pa3IHMUYHBIX



KJIaCCOB, HAOJIOJCHUE W3MEHEHMS OKpPacKd WHAUKATOPOB B pacTBOpax KUCIOT U
niesnoveit, udyyenue BzaumojencTBus okcuaa menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHUCJIOT C METaJlJIaMH, PEaKUi HEUTpaJIu3aluu, IOJyYEeHUEe HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOTO METajula JIPYTMM K3 PacTBOpa COJIM, PELICHUE DKCIEPUMEHTATBbHBIX
3a71a4 1o TeMe «BakHeWIme KiIacChl HEOPraHUYECKUX COCTUHEHUI.

Hepuoanueckuin 3axoH u Ilepuoanyeckass cucreMa XUMHYECKHUX dj1eMeHTOB /1.
N. MenpgeaeeBa. CrpoeHne aroMoB. XHUMHYECKasi CB3b. OKHCINTEIbHO-
BOCCTAHOBHUTEJbHbIC PEAKIUU

[lepBble MOMBITKH KiIacCU(DUKAIMM XUMHUYECKUX 3eMeHTOB. [loHaTHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJUIbI, TaJOTeHbl, HHEPTHHIC
rasbl). JIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

ITepuonnueckuit 3akoH. Ilepmomnueckas cucrema xumuyeckux snemeHToB JI. U.
MenneneeBa. KopoTkonepuoanas u aiuaHonepuroHas Gpopmel [leproaudeckoi cucTeMsl
xumnueckux aneMeHToB J[. M. Menneneesa. Ilepuoasl u rpynmbl. OU3HUYECKUNA CMBICI
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI DJIEMEHTA.

Crpoenue atomoB. CocrtaB aromMHbIX saep. M3orombl. OnexktpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YeK aTOMOB TEepBbIX 20 XUMHYECKHUX 3JeMeHTOB llepuonuueckoit
cuctembl JI. WM. MenneneeBa. XapakTepUCTUKA XUMHYECKOTO DJJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHHUsSI  paguyca aTOMOB  XMMHUYECKHX  JJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IMEPUOIAM.

3nauenue Ilepuomuueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XHMHYECKUX
3JIEMEHTOB IS pa3BUTHS HayKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumuueckas  cBA3b.  KoBajieHTHass  (MoJispHass W HEMOJISIpHAs)  CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenb oxkucieHus. OKHUCIUTEIBbHO--BOCCTAHOBUTEIbHBIE peakiuu. IIporeccsl
OKHCJICHHUS M BOCCTaHOBJICHUS. OKHCIMTEIHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4deHre o0pa3IloB BEIIECTB METAUIOB U HEMETAJIOB, B3aMMOJICHCTBHUE THAPOKCHIA
IUHKA C pacTBOpPaMHM KHCJIOT U WIEJI0YEH, MPOBEICHUE ONBITOB, WILIFOCTPUPYIOIIUX

MIPUMEPBI OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN (FOpEHHE, PEAKIIMU Pa3JI0KEHHUS,
COCIMHEHUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNpeaMETHBIX CBsI3eM TMpU  HM3YyYEHHMM XUMHUM B &8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BaHNE KaK OOIUX €CTEeCTBEHHO-HAYYHBIX TTOHITHH, TaK U
MOHSATUMN, SIBISIOIINXCS CUCTEMHBIMH JJII OTJIEJBbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOIO
IIAKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIM (PaKT, TWIIOTE3a, TEOpHUS, 3aKOH,
aHanmW3, CHUHTE3, KIacCH(PUKAIUA, TEePUOJAUIHOCTh, HAOIIOICHNE, OSKCIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usnka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUN 3apsii, BEIIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (PU3MYECKHWE BEJIUYUHBI, EAUHUIBI H3MEpPEHHs, KOCMOC,
IUTAHETHI, 3BE3061, CoTHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpandbl, TOPHbIE MOPOAbI, IOJE3HbIC
HCKOIaeMbl€, TOILTUBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XUMHYECKas peakuus

[Tepuonnueckuit 3akoH. Ilepmomnueckas cucrema Xumuueckux siaemeHToB /. .
MenpneneeBa. CTpOoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHMYECKHX
3JIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KaIUA, KaJIbLHI U UX COCIUHEHUN B COOTBETCTBUMU C
II0JI0’KEHUEM JIEMEHTOB B [lepnoandyeckon cucreMe U CTpOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUJAbl XUMHUYECKOM CBS3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTANIMYECKON PEIIETKA U BUA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEUIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIMXCS K pA3jW4YHBIM KJIaccaM HEOPraHU4YEeCKUX COEIUHEHUM,
TE€HETUYECKAs! CBSI3b HEOPTAaHUUYECKUX BEILIECTB.

Knaccudukanuss XuMHUYECKUX peakUd MO pa3iMyHbIM HpHU3HAKaM (IO YHUCIY H
COCTaBYy Yy4YacCTBYIOLIMX B PEAKIMHM BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 N3MEHEHHIO
CTeNeHel OKUCIEHUS XUMHUYECKHX DJEMEHTOB, [0 OOpaTMUMOCTH, [0 YYaCTHUIO
KaTajau3aropa). DK30- U SHJIOTEPMHUUECKHE PEaKIM1, TePMOXUMHYECKUE YPABHEHUSI.

[lonsiTue o ckopocTH XuMUuYeckodW peakuuu. I[loHsTe 00 00paTUMBIX U
HEOOpaTUMBIX XMMUYECKHX peakiusax. [loHsTHe O TOMOreHHBIX M TE€TePOTCHHBIX
peakuusx. Ilonarue o karaimse. Ilonatne o Xumuyeckom paBHOBecuU. DakTopsl,
BIIUAIOIINME HA CKOPOCTh XMMUYECKOU PEAKIUU U MOJI0KEHUE XMMUYECKOTO PABHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, IEKTPOHHBIN OaJaHC OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHOM peaKkiuu. CocraBienue YPaBHEHHUM OKHUCIIUTEIIBHO- -
BOCCTAHOBUTEJBHBIX PEAKIIMH ¢ HCIIOJIB30BaHUEM METOa 3JIEKTPOHHOIO OanaHca.

Teopust 3IEKTPOJUTUYECKON JUCCOLMALMHU. OJIEKTPOJIUTBI W HEIJIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MeXaHM3M JIMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHYecKoM cBsi3u. CteneHnb qucconnanuu. CuibHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y CI0BUS NMPOTEKaHUS peaKIuii HOHHOTO OOMEHa, TIOJIHBIE
U COKpallI¢HHbIE MOHHbIC ypaBHEHUs peakiuid. CBoilcTBa KUCIOT, OCHOBAaHUM U COJIEH B
CBETE MPEJCTABICHUI 00 AJEKTPOMTHYCCKON auccolranuy. KauecTBeHHbIC peakiuu Ha
HOHBIL. [oHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnePUMeEHm:

O03HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTAaHUYECKUX BEIIECTB —
METaJVIOB W HeMeTayuioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpUIa HATPHS),
HCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT BO3JACUCTBUS PA3TUUHBIX
(dakTopoB, WCCIETOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, IpoIllecca
JMCCOIMAIIUM KUCIIOT, IIeJIouei U cosel (BO3MOKHO MCIIOJIb30BaHUE BUICO MATEPHUATIOB),
MPOBEJCHUE OMNBITOB, WUIIOCTPUPYIONIMX TMPU3HAKK MPOTEKAHUS PEAKIMA HOHHOTO
obMmeHa (oOpa3oBaHHME OcCaaKa, BBIJICIICHHE Ta3a, OO0pa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pEAKIHUN (TOpeHue,
peakiuM PasJIOKEHHsS, COCJAWMHEHMS), paclo3HaBaHHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIIBI0 KAYECTBEHHBIX PEAKIIMK Ha MOHBI, PEIIICHUE AKCIIEPUMEHTAbHBIX 3a/1a4.

HemeTanbl 1 UX COeIMHEHUSA

OOmast xapakTepucThKa rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
creneHu okucieHus. CTpoeHue U Pu3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB.
XHUMHUYECKHUE CBOMCTBA HA MPUMEPE XJIopa (B3auMOAECHCTBHE C METaJJIaMH, HEMETAJIJIAMU,
menouamu). XisopoBojopoa. CoiisiHasi KHUCJIOTa, XUMHUYECKHE CBOWCTBA, MOJy4YEHHUE,



IpUMeHeHHe. [lelicTBHE XJIopa M XJIOpPOBOAOPOJAa Ha OpraHu3M 4YesaoBeKa. BakHenmue
XJIOPHUJIBI M UX HAXOXKJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHne U (pU3NUYECKUe CBOMCTBA MPOCTHIX BEILIECTB
— KHUCJIOpOJa M cepbl. AJIOTpONHbIE MOAU(UKAIIMK KHUCIOPOJAa U Cepbl. XUMUYECKUE
cBoicTBa cepbl. CepoBoAopOa, cTpoeHUe, GU3NYECKUE U XUMUYECKHE CBOMCTBA. OKCHUIbI
cepbl KaK MPEICTAaBUTENU KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (usmyeckue u
XUMHYECKUE CBOWCTBA (OOIIME KaK MPEeICTaBUTEN Kjacca KHCIOT U creuuduyueckue).
XUMHUYECKHUE PEAKIUY, JIeKAIUe B OCHOBE MPOMBIIIJIEHHOTO cr1oco0a NOJy4yeHus: CepHOU
kucnothl. [IpuMenenue cepHoid kKUcnoThl. COJM CEpHON KHUCIOTHI, KAUYeCTBEHHAs! peaKIIus
Ha cynbdaTr-uoH. Haxoxxnenue cepbl W €€ coeAMHEHHM B mpupoje. XHUMHYECKOe
3arpsi3HEHHE OKpPYXKAIoLEeH cpeibl COETUHEHUSAMHU Cepbl (KUCIOTHBIE TOXKIH, 3arpsi3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro Mpe0oTBPALICHUSI.

OO6mas xapakrtepucTuka 31nemMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHCIEHHUS. A30T, pacnpocTpaHeHHEe B NpUpoje, (PU3NYECKHE U
XUMHYECKue cBoiicTBa. KpyroBopoT azoTa B mpupoje. AMMHUAK, €ro (QU3UYECKHE U
XUMHYECKUE CBOWCTBA, MOJydyeHHe U npumeHeHue. Coid aMMOHMS, UX (U3HYECKUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha HIOHbI aMMOHHMSI. A30THas
Kucinora, €€ TmodydeHue, (QU3MYECKHMe M XUMHUYEecKue CcBocTBa (oOmue Kak
IpeJICTaBUTENST Kiacca KUCIOT M crnenuduueckue). VMcnonp3oBaHre HUTPATOB U CoJied
aMMOHUS B KaUe€CTBE MUHEPAJIbHBIX yI00peHui. XUMUYECKOE 3arpsi3HEHHE OKpYKarolen
Cpeabl COEAMHEHUSMH a30Ta (KHUCIOTHBIE JIOXKAW, 3arpsA3HEHHUE BO3/yXa, IOYBBI U
Bog0EéMOB). Docdop, amoTponHbie Moaudukanuu Gocdopa, puznueckue 1 XUMUIECKHE
ceorictBa. Oxcun docdopa (V) u dochopnas kucnora, puznyeckue M XUMHUYCCKHE
CBOIiCTBa, monyuenue. Micronb3oBanue ¢pochaTtoB B kKauecTBe MUHEPATBHBIX YAOOPEHHIA.

O6mas xapakrtepuctuka sneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble  CTEMEHH  OKHUCICHHs.  YTJIEpOoJ,  aJJIOTPONMHbIE  MOAU(PHUKAIINH,
pacupocTpaHeHre B TMpuUpojae, (pu3nyeckue W XUMHYECKHE CBOMCTBA. AmcopOius.
Kpyrosopot yriepoaa B mpupoge. OKcuasl yriaepoaa, Uux (pu3ndeckue U XUMUUYECKHE
CBOICTBA, JIEWCTBUE Ha YKUBBIE OPTaHU3MBI, MOJIYYCHUE U MPUMEHEHHE. JKOJOTHUYECKUE
npoOiemMbl, CBsi3aHHBIE ¢ OKcuaoMm yriaepona (IV), rumore3a rino6albHOTO MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3P ¢dekT. YroiapHas KHCIOTa U €€ Ccoiu, UX (U3M4YecKue u
XUMHYECKUE CBOMCTBA, MOJTyYeHUEe U nMpuMeHeHne. KadecTBeHHast peakiusi Ha KapOoHAT-
noHbl. Vcrmonbp3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBaX KaK O COEJUHEHHSIIX
yriepoaa (MeTaH, 3TaH, STUJIEH, AalleTUJEH, 3TaHOJ, IJIMIEPUH, YKCYCHAas KHUCIOTA).
[IpuponHble UCTOYHUKH YIJIEBOJOPOJOB (Yyroib, NPUPOAHBIN ra3, HEPTh), MPOLYKTHI HX
nepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBINIUICHHOCTH. [loHATHE 0 OHOIOTHYECKU
BaXHBIX BEIECTBAX: JXKHpax, OeNKax, yriaeBoJax — W WX POJM B KU3HU YEIOBEKa.
MarepuanbHO€ €JMHCTBO OPTaHMYECKUX U HEOPTAaHUYECKUX COCAUHEHUM.

Kpemnuii, ero gusnueckue M XUMHUYECKHE CBOICTBA, MOJYyYEHHUE U MPUMEHEHUE.
Coenunenusi kpemHusi B npupoje. OOmue npencraBieHuss 06 oxcune kpemuus (IV) u
KpeMHueBOM kuciore. CHUIUKATBl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiliiue crpouTenbHble MaTepuaibl:  KepamMHKa, CTEKJIO, I[IEMEHT, O€eTOH,
xene300eToH. [IpoGiembl 0e30MacHOrO MCIHOJIb30BAHMSI CTPOUTEIBHBIX MaTEPUAOB B
MMOBCEHEBHOM KU3HHU.



Xumuyeckuit IKCnepumenm:

M3yueHHUE O0Opa3lloB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJISHOM KHUCJIOTHI,
MPOBEJCHHE KAYECTBEHHBIX pEaKklUil Ha XJIOPUA-HOHBI M HAOIIOJEHHE NPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTPAXKAIOUINE (U3NYECKUE U XUMUYECKIE CBOMCTBA TalOTEHOB U UX
COEIMHEHUN (BO3MOKHO MCHOJIb30BAHUE BUEOMATEPUAIIOB), O3HAKOMJIEHUE ¢ 00pa3laMu
XJIOPUJOB (TaJOr€HUIOB), O3HAKOMJIGHHE C o0paslamMu cepbl M €€ COCIUHCHUSIMU
(BO3MOXXHO HCIOJIB30BAHME BHUIEOMATEpUATIOB), HaOJOJIEHUE Mpolecca OO0YyrIMBaHUA
caxapa TOJ JEeHWCTBHEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI, M3yYeHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHONW CEPHOW KHUCIOThI, IPOBEACHUE KAYECTBEHHOW peaklUud Ha
cynb(dar-uoH U HaAOJIIOIEHHE TpU3HAKA €€ MPOTEKaHMs, O3HAKOMIIEHHE C (PU3MYecKUMU
cBoiicTBamu aszora, ¢ochopa U HUX COEAUHEHUH (BO3MOXKHO HCIIOJIIB30BAaHUE
BUJIEOMATEepUaIoB), oOpa3laMu a30THBIX H (OchHOpHBIX YAOOpPEeHH, MoJyYeHHe,
coOupaHue, pacro3HaBaHWE U HM3yYEHUE CBOMCTB aMMHUaKa, MPOBEJACHHE KayeCTBEHHBIX
peakiuii Ha WOH aMMOHHUS M Qocdar-WOH M H3YYCHHE MPHU3HAKOB MX MPOTEKAHMS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHOM A30THOM KHUCIOTBI € MeIbl0  (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), H3y4Y€HHUE MOJENed KpPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, ¢QyisepeHa, 03HAKOMJIEHHE C MPOIECCOM aIcopOLUU PACTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTrasa, MojJydyeHue, cCoOupanue,
pacno3HaBaHWE M U3Y4YEHUE CBOWCTB YTIJIEKUCIOTO Tra3a, MPOBEACHUE KaueCTBEHHBIX
peakiii Ha KapOOHAT W CHJIUKAT-WOHBI W W3YYCHHE TPU3HAKOB HX TPOTCKAHUS,
O3HAKOMJIEHME  C  NPOAYKIMEW  CHJIMKATHOW  NPOMBIIUIEHHOCTH,  pEIlIEeHue
HKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHeillne HeMeTauIbl 1 UX COeAUHEHHUS ».

MeTtasibl M MX COeIMHEHUS

OO6miast XapakKTepUCTHKAa XUMHUYECKHX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU HX
nonoxenuss B Ilepuomnueckoit cucreme xumuueckux siemeHToB [[. M. MenneneeBa u
cTpoeHuss aroMoB. CTpoeHuE MeETaIoB. MeTaueckas CBsi3b U METaJUIMYECKas
KpUCTAJUIMYECKasi  pelI€TKA. DJEKTPOXUMHUYECKUW  psj  HaNpsOHKEHUA — METaJlJIoB.
dusnyecKkrne U XUMUYECKHE CBOMCTBA MeTaiuioB. O01ue criocoObl MOJIyYeHUS METAJIJIOB.
[TonsiTHE O KOPPO3WHU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBbl
(cTanp, 4yT'yH, TIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[[lenoynble MeTauibl: TOJNOXKEHUE B llepuonuyeckon cucTeMe XHUMHYECKUX
snementoB JI. WM. MengeneeBa, CTpOCHHME WX aTOMOB, HAXOXICHUE B MPUPOJE.
du3nyuecKkue MW XUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus u Kanus). OKcuabl u
TUAPOKCHUIBI HATPUS U Kanusd. [ [puMeHeHne eI0YHbIX METAJUIOB U UX COCAUHECHUM.

[[lenoyHo3eMenbHBIE METAIBI MarHuii W Kajiblui: nosioxkenue B llepmomnueckon
cucteMe xuMuieckux 3eMeHToB 1. M. MenaeneeBa, CTpoeHHE NX aTOMOB, HAXOXKJICHUE B
npupoae. Pu3nMyYecKue M XUMHUYECKHE CBOMCTBA MarHus W Kaibuusd. Baxueimue
COCIMHCHUS Kalblus (OKCHJ, TUAPOKCHA, conr). JKECTKOCTH BOJABI U CIOCOOBI €€
YCTpPaHEHHUS.

AnroMuHMi: nosioxkeHue B Ilepuoanueckonn cucreme xumMmudeckux snementos 1. .
MenzaeneeBa, CTpO€HHE aToma, HaxOoXJaeHue B npupone. Du3nuecKne U XUMHUYECKHE
cBOMCTBa amoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJIA U TUJPOKCUIA ATTIOMUHUSL.

Keneszo: monoxenne B Ileproamyeckor cUCTeME XUMHYECKUX 3yeMeHToB J[. U.
MenpaeneeBa, CTpOCHHME aToma, HaxoxkaeHue B mnpupone. dusznueckne U XUMHYECKHUE
cBoicTBa xkeneza. Okcuapl, ruapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOICTBA U MOJy4YECHHE.

Xumuueckuit IKCnepumMenm:



O03HAKOMJICHHE C O0OpasllaMu METAJJIOB U CIUIABOB, UX (PU3UUECKUMU CBOMCTBaMH,
W3YyUYE€HHE  pPE3yJbTaTOB  KOpPPO3UU METaJIJIOB (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), OCOOEHHOCTEN B3aUMOJICUCTBUSI OKCUJA KaJblUsl U HATPUS C BOJOHU
(BO3MO>KHO HCIIOJB30BaHUE BHUICOMATEPHUANIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI,
mpoiiecca ropeHus keie3a B KUCJIOpoie (BO3MOXKHO MCIOJBb30BAHUE BUIEOMATEpPUAIIOB),
MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMil HAa MOHBI: MarHus, Kajblvs, aJllOMUHUS,
nunka, sxenesa (II) u xeneza (III), megu (II), HaOmroneHWe W OmMUCaHHWE MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMU HATpHsl, KaJlusg W Kajiblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIICIOBaHHE aM(OTEPHBIX CBOMCTB THUIPOKCHIA AIIOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE IKCIIEPUMEHTAIILHBIX 3aJ1au 1Mo TeMe «BakHeiire MeTabl
U UX COCJIUHCHUS».

XuMHSA U OKpY KaoUias cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YesloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHYECKUX peakiuii B OwiTy. [lepBas momoms mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpyXKarolieh cpenbl (mpeienbHas — JIOMyCTUMAsI
KOHIIeHTpauusi BemiecTB, nanee — IIJIK). Poib XuMuM B pelIEHUH SKOJIOTHYECKUX
npooJieM.

Xumuyeckuii IKcnepumenm:

u3ydeHue oO0pasloB MarepuagoB (CTEKJIO, CIUIAaBbl METaUIOB, IOJIMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie cea3u

Peanu3zanusa MeXNnpeaMETHBIX CBSI3€M TMpU HM3yYEHHMM XUMHUM B 9 Kjacce
OCYIIECTBIISIETCS Yepe3 MUCIOIb30BaHNE KaK OOIIUX €CTEeCTBEHHO-HAYUYHbBIX MOHATHH, TaK U
NOHSATUH, ABJISIOMINXCA CUCTEMHBIMU JJI OTIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYUYHOTO
UKJIA.

OO0mre ecTecTBEHHO-HAYUYHbIC TMOHATHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH, TEOPHs,
aHanM3, CHUHTE3, KIacCU(PUKALUA, TEePUOJAUYHOCTh, HAOIIOEHUE, OSKCIEPUMEHT,
MOJIETMPOBAHKUE, H3MEPEHUE, MOJEINb, SBICHHE, MAPHUKOBBIM 3(P(HEKT, TEXHOIOTHS,
MaTepHuabl.

®dusuka: marepus, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWZ, HU30TOIBI,
PaIHOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKHM 3apsl, NPOBOJHUKH, MOJYIPOBOJHUKH,
TUDIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBA,
ra3, pacTBOp, pacCTBOPUMOCTb, KPHUCTAIMYECKAs pEMmIETKA, CIUIaBbl, (U3MUECKHUE
BEJIMYMHBI, E€IUHUIbBI HW3MEPEHHUS, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3JBL,
Comnnre.

buonorusi:  ¢orocunTes, apixanwe, Owuocdepa, IKOCHUCTEMa, MHHEPATIHHBIC
YIOOpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpPaTbl, TOPHBIE TMOPOJBI, IOJE3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

3. IINTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATDbI

JINMYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHHUSI MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOyYeHHs] XUMHM B €IUHCTBE Y4YeOHOM U BOCHUTATEIbHOU
NEATENBHOCTA B COOTBETCTBUU C TPAAUIUOHHBIMH POCCUHUCKUMH COLMOKYJIBbTYPHBIMU U



JTyXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBWJIaMU U HOpMaMu
MOBEJICHUSI U CIOCOOCTBYIOT IMpOIIECCaM CaMOMO3HAHMsI, CAaMOPA3BUTHUS U COIMATIU3AIUN
YYAIIUXCS.

JIMYHOCTHBIE PE3YJAbTATHl OTPAXKAIOT TOTOBHOCTH YYAIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTAIIMHN U PACIIMPEHHUE OMBITA JEATEIbHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHUSI

IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbBTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJICIUI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKON HayKW B JKU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTHM  BIAJETh JOCTOBEpPHOM uWHGOpManUe O MepeoBbIX
JOCTHXKCHUSIX U OTKPBITHSIX MUPOBOW U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS

IPEACTaBICHUS O COLUABHBIX HOpPMax M MpaBUJIaX MEXIUYHOCTHBIX OTHOIICHUU B
KOJUICKTUBE, KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIEI0OBATEILCKOM, TBOPUYECKOW U JPYTUX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JIEATEIbHOCTH MPHU BHITIOJTHEHUN YUYE€OHBIX, MTO3HABATEIIHHBIX
3a/1a4, BBIMOJHEHUH XUMHYECKUX OKCIEPUMEHTOB, CO3JIaHMH Yy4eOHBIX TPOCKTOB,
CTpEeMJICHUSI K B3aWMONOHMMAHWIO W B3aWMOIIOMOIIM B TIpoIecce OTOH ydeOHOMU
NeSATeIbHOCTH, TOTOBHOCTH OILICHUBATh CBOE MOBEJCHUE U MOCTYIKH CBOMX TOBApHIIEH C
MO3UIIMU HPABCTBEHHBIX W TPABOBBIX HOPM C YYE€TOM OCO3HAHUS TOCIEICTBUMN
MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHUPOBO33PEHUYECKUE TMPEJCTaBICHUS O BEHIECTBE M XUMHYECKOM peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIISIOIINE OCHOBY IS
NOHMMAHHUS CYIIHOCTH Hay4YHOW KapTUHBI MHpa, TMPEACTaBIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOTHON Cpeaou, O
POJIM XMMHUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

NO3HABaTEIbHBIE MOTUBBI, HAMPABICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUU MO XUMHH,
HEOOXOUMBIE ISl OOBSICHEHUSI HAOII0JaeMbIX MPOIECCOB U SBICHUM, MO3HABATEIHHOM,
WH()OPMAITMOHHONW M YUTATEIbCKOW KYJIBTYPhI, B TOM UYHCIIE HABBIKOB CaMOCTOSITEIILHON
paboThl ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYpPOU, JOCTYMHBIMH TEXHUUECKUMU
cpencTBamMu HHPOPMAITMOHHBIX TEXHOIOTU;

MHTEPEC K OOYYECHHIO M TIO3HAHUIO, JTHO003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHON M HCCIIEIOBATENbCKON AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHS OOYYCHUS B JATbHEHUIIIEM;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH 3>KU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAHOBKHM Ha 3/I0pOBBII 00pa3 >KM3HHU, OCO3HAHUE MOCJEACTBUN U HENPUATHE BPEIHBIX
NpuBbIYEK  (YNOTpEOJEHUsI  alIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HE0OXOAUMOCTHU
coOmroIeH s TIpaBuiI 0€30MaCHOCTH MPU OOPAIICHUHN ¢ XUMHUYECKIMU BEIECTBAMHU B OBITY
U peajbHOU )KU3HU;

5) TpyaoBOTro BOCTIMTAHUSI:

WHTEpEC K TMPAKTUYECKOMY H3YUCHHIO Mpodeccuii U TpyAa pa3iMdyHOro poja,
YBOXEHHE K TPYIAy M pe3yJbTaram TPYIOBOMl NESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI TMPEAMETHBIX 3HAHWI MO XMMHUHU, OCO3HAHHBIA BBHIOOP HWHAMBUIYATbHOU
TPAEGKTOPUU TMPOAOJKEHUS O0pa3oBaHHsl C Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCHENIHOM



npo(ecCUOHaNbHON JeATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CPEAE;

6) IKOJIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKH 1IeJ1ecO00pa3HOe OTHOLIEHUE K MPHUPOAE KAK HCTOUYHHMKY >KM3HU Ha
3emile, OCHOBE €€ CYILIECTBOBAaHHS, MOHMMaHWE LEHHOCTH 3J0pPOBOI0 M 0€30IacHOro
oOpa3a JKWM3HM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UUYECKOMY U
MICUXUYECKOMY 3J0pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUSI MpaBUil O€30MacHOro
MOBEACHUS MpU paboTe C BEIIECTBAMM, a TAKKE B CUTYaLUAX, YTPOKAIOIIUX 3A0POBBIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIy4aeMble IPU U3YYEHUH XUMUU, JJIs peIIeHUs
3a/lay, CBSI3AHHBIX C OKpY)KaloIIed MPUPOJHON Cpenoil, JUisl TOBBIMICHHUS YPOBHS
HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHUS TJ100aJbHOrO XapaKTepa 3KOJOTHYECKUX MPoOIemM
U IyTel WX pelIeHus MOCPEICTBOM METOJA0B XUMHH, SKOJIOTUYECKOTO MBIIICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM, KOMMYHUKATUBHON U COLIMANIHOMN MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX PE3yIbTATOB BBIJACISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33PCHUSI OOIIEHAYYHBbIC TOHATHS (3aKOH, TEOpHUs, TPHUHIIUI, THUNoTe3a, (akT,
CHUCTEMa, TMPOIEeCC, DKCIEPUMEHT U JIPYroe.), KOTOPbhIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX YYCOHBIX MpeIMeTax W IO3BOJISIIOT HAa OCHOBE 3HAHMM W3 ITUX TPEAMETOB
dbopMupoBaTh IpeACTaBICHUE O IEJIOCTHOM HAYYHON KapTUHE MHUpPA, U YHUBEPCAIbHBIC
ydyeOHbIe JIeMCTBUS (ITO3HABaTENIbHBIC, KOMMYHUKATHBHBIE, PETYJSATHBHBIE), KOTOPHIC
obecrnieunBal0T (HOPMUPOBAHUE TOTOBHOCTH K CAaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOU JIESITCIIHHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE IeliCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

YMEHHSI MCIOJIL30BATh MPUEMBI JIOTUUECKOTO MBIILJICHUS MPU OCBOCHUU 3HAHWM:
pPacKphIBaTh CMBICT XUMHUYECKMX TOHSATUM (BBIACHATh HMX XapakTEepHbIC MNPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMH TOHSTHUSMH), HCIOJIb30BaTh MOHATHUS JJIs
O0OBSICHEHUS OTACHBHBIX (DAKTOB W SBJICHUH, BHIOMpATh OCHOBAHUS WU KPHUTCPHH IS
KIacCupUKAIMd XHMHYECKUX BEIIECTB M XHMHYECKHX peaKIui, yCTaHaBIIMBATh
MPUIMHHO-CJICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3YYCHHUS, CTPOUTH JIOTHUYECCKUC
paccykaeHuss (MHAYKTUBHbIC, JACAYKTUBHBIC, IO aAHAJIOTMU), JejaTh BBIBOAbI W
3aKJIIOUCHUS,

YMEHHE TPHUMEHSITh B  TPOIECCE IO3HAHUS  TOHATUSA  (MPEAMETHBIE U
METanpeaMETHbIC), CHMBOJMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XUMMHH,
MpeoOpa3oBBIBATh IMHPOKO IPUMEHSIEMBIE B XUMHH MOJICIbHBIC TPEJACTABICHUS —
XUMHUYECKHM 3HAK (CHMMBOJI 2JIEMEHTA), XUMHUYECcKass (popMmysia 1 ypaBHEHHE XUMHYECKOU
peaKkiuM — MPHU PEIICHUU Yy4eOHO-TIO3HABATEIbHBIX 3aJlady, ¢ YUYETOM STUX MOJEIbHBIX
MPEACTABJICHUN BBISIBIAITH U XapaKTEPU30BATh CYIIECTBEHHBIC MNPU3HAKA HM3Y4aeMBbIX
00BEKTOB — XHMHYCCKHUX BCIISCTB W XUMHUYECKUX pEaKIuid, BBIABIATh OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIICJACTBEHHBIE CBSA3M M TMPOTHUBOPEYHUS B HU3Yy4aE€MBIX
MpOLIECCAX U SIBIICHUSIX.

ba3oBble ucciieaoBaTeabCKHeE JeHCTBUA .

YMEHHE UCIOJIb30BaTh MTOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUA,
a Tak)Ke€ B Ka4eCTBE OCHOBBI JJIs1 (DOPMUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYK/ICHUI;



MPUOOPETEHHE OMbITA MO INIAHUPOBAHUIO, OPraHU3aIMU U IPOBEICHUIO YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOdoAaTh 3a  XOJOM  MPOLECcCca, CAMOCTOSTENBHO
MIPOTHO3UPOBATh €T0 PE3YNbTaT, (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 110 pe3yJbTaTaM
MIPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAETAHHOMN padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHHE BBIOMpPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALMIO PA3IAYHBIX
BUJIOB M (OpM mMpeacTaBieHUs, MOJIYyYAEMYK0 M3 pa3HbIX MCTOYHUKOB (HAY4YHO-
MOMyJIsipHasl JIMUTEpaTypa XUMHUYECKOIO COJEpKaHMsI, CIPABOYHBIE IMOCOOHUS, PECypChl
WNuTepHera), KpUTUYECKH OLIEHUBATH IPOTUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMAILIHIO;

YMEHHE TNPUMEHSTh pA3JIMYHbIE METOAbl W 3alpochl MpU TMOUCKE M OTOOpE
UH(GOPMAIIMK U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIS BBIMOJTHEHUS Y4EOHBIX U
NO3HABAaTEIbHBIX 3a7a4 OMNpEAeNEHHOIO0 TUNAa, MpUOOpEeTeHHe OmbiTa B 00JIacTU
UCIOJIb30BaHUs MH()OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBJIaJeHUE KyIbTYpOil
AKTUBHOI'O UCIOJIb30BaHUS PA3JIMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh

ONTUMAJIBHYI0 (OpMYy TpEACTaBICHUS HWHPOPMAIIMM M WLIIOCTPUPOBATH pEIIacMbIe
3aJlayd HECJIOKHBIMM CXEMaMH, JuarpamMmamu, JApyruMu (opmamMu Tpadukd H HX
KOMOUWHAITUSIMU;

YMEHHE HCIIOIh30BaTh M aHAJIM3UPOBAThH B MPOIECCE YICOHON M UCCIIeTI0BATCIbCKOM
JCATEIBPHOCTH WH(OPMAIIMI0O O BIMSHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBA H
TPAHCIIOPTa Ha COCTOSTHUE OKPYKAIOMIEH MTPUPOTHOMN CPEIbI.

Y yuameroca Oyayr cGoOpMHpPOBaHBI  CJeAyOlIMe  YHHBepCaJbHbIE
KOMMYHHMKATHBHbIE J1eCTBUSA:

YMEHHS 3a/laBaTh BOMPOCHI (B XOJe auanora M (WiM) TUCKYCCHUU) IO CYIIECTBY
oOcyxJaeMoi Tembl, (HOPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHHUS
NpeIJI0KEHHOM 3a1a4H;

YMEHHS TPEACTABIATH MOJYYCHHBIE PE3yJbTaThl MO3HABATENHLHON NEATEILHOCTH B
YCTHBIX M THCbMEHHBIX TEKCTax; JesiaTh IMPE3CHTALUI0 pe3yJIbTAaTOB BBIMOJHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOTO OIbITa, JabopaTOpHOW pPadOTHl IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHS  y4eOHOrO  COTPYIHHYECTBA CO  CBEPCTHUKAMHU B  COBMECTHOU
MO3HABATEIILHON M MCCIIEIOBATEIBCKON JESITEIIbHOCTH TPU PEIICHHH BO3HUKAIOIINX
mpo0ieM Ha OCHOBE y4é€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HIMI (00CYXKIEHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOpDJAWHAIMS COBMECTHBIX JCHCTBUH,
OTIpEJICIICHIE KPUTEPHUEB T10 OIIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

Y  yuamerocssi Oyayr copMHUpPOBaHBI  CJeayOIIMe  YHHUBEpPCAJbHbIE
peryJjsiTUBHbIE JIeificTBUSL:

YMEHHE CaMOCTOSITEIbHO  ONpPENEeNsTh IeNd  JIeATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATH W TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JEeSTENBbHOCTh, BEIOWpaTh HamOosee HPDEKTUBHBIE CMOCOOBI pElIeHus YYEOHBIX U
MO3HABATEIBHBIX  3a/Ja4, CaMOCTOSTEIBHO  COCTAaBJISATh  WJIH  KOPPEKTUPOBATh
MPEIIOKEHHBIA AJITOPUTM JIEMCTBUM IIPU BBINOJHEHUU 33JaHUU C y4ETOM NOJIYYCHUS
HOBBIX 3HAaHWUN 00 WU3y4aeMbIX OOBEKTaX — BEMIECTBAX U pPEaKIUAX, OICHUBATH
COOTBETCTBHE TIOJYYCHHOTO pe3yJbTaTa 3asBICHHON €M, yYMEHHE WCIIOJb30BaTh U
aHATM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

HPEIMETHBIE PE3YJIbTATDBI
B coctaBe mpeamMeTHBIX pPE3yJbTaTOB IO OCBOCHHMIO OOSA3aTENIBHOIO COAEpP)KaHUS,



YCTAHOBJICHHOTO JaHHON (enepanbHON pabodeil MporpaMMoid, BBIACISIIOT: OCBOCHHBIC
YYAIIUMUCA HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI NEUCTBUM, CcHenu(pUYECKUe s
MpeaMETHON 00JacTu «XUMUsS», BUIbI JEATCIIBHOCTH IO MOJYYSHUI0O HOBOT'O 3HAHUS, €r0
WHTEpIpETAllMU, MPEeoOPa30BaHUI0 U TMPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U HOBBIX
CUTYyalUsIX.

K koHmy oOydenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y yUAIIUXCS YMEHUM:

® pPacCKpbIBaTh CMBIC OCHOBHBIX XMMHWYECKMX TMOHATHI: aToM, MOJIEKya,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh (OAHOpOAHAS U
HEOJHOpPOHAs1), BaJECHTHOCTb, OTHOCHUTEIbHAs aTOMHAs M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBasi J10J1 XUMHYECKOr0 3JIEMEHTA B
COC/IMHECHUH, MOJIAPHBIN 00BEM, OKCH/I, KHUCJIIOTA, OCHOBAHMUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTEMEHb OKUCICHUS, XUMHYECKasl peakius, Kiaccudukaius
pEeaKUuil: peaklui COCIUHEHUS, PEAKUHUM PA3N0KEHUS, PEaKIMU 3aMELICHUS, PEaKIuu
oOMeHa, 7K30- M IHAOTCPMHUECKUE PEaKIuu, TerIoBoM 3d(eKT peakiuu, sapo aTtoma,
AJICKTPOHHBIM CJIOM aTroMa, aTOMHash OpOWTalb, pauyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HEMOJISIpHAs KOBaJIGHTHAsl CBs3b, WMOHHAs CBsI3b, WMOH, KAaTHOH, AaHHOH,
pacTBOp, MaccoBas I0JIs BellecTBa (TIPOLICHTHAsT KOHIICHTpPAIIUs) B paCTBOPE;

* ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUUYECKUX TMOHITUN U MPUMEHSTh ITU
MOHSITHUS MPY ONTMCAHUM BEIIECTB U UX MPEBPAICHHUIA;

® ICTIOJIB30BAaTh XUMHUYECKYI0O CHMBOJIMKY [IJISi COCTaBJi€HHsS] (OpMYNT BEHIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;

* OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTEIEHb
OKHUCJICHHSI JJIEMEHTOB B OWMHApPHBIX COCJUHEHUSX, NPUHAMIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy CO€IMHEHUW 1o QopMyliaM, BHJA XHMHUYECKOH CBSI3U
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;

e packpriBaTh cMbIci [leprnoanyeckoro 3akoHa Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJANYECKOM 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX OJJIEMEHTOB OT HX
nosoxeHns B Ilepuogmyeckoid cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YYEHHUs, 3aKOHa ABOTaipo;

* ONMCHIBATh W XapaKTepu3oBaTh TaOIMuHylo Qopmy llepuogudeckoit cucTembl
XUMUYECKUX D3JIEMEHTOB: pa3linyaTh NOHATUS «aBHasg mnoarpynna (A-rpynma)» u
«miobounass moxarpymmna (b-rpynma)», Mamsie U OodbIIME€ TEPHOILI, COOTHOCHUTH
o0o3HaueHus, KOTOpble HMeIoTcs B Tabmuie «lleproguyeckas cucreMa XUMHUYECKUX
anemeHToB JI. WM. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHHUS ATOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB W 3apsia  sjapa, oOllee YUCIO JJIEKTPOHOB U
pacrpeeeHue Ux Mo JIEKTPOHHBIM CIIOSIM);

* KTACCH(UIIUPOBATh ~ XUMHYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIIECTBa,
XUMUYECKHE peakuuu (M0 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TErIo0BOMY 3pdexry);

* XapaKTepHu30BaTh (OMHUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEILIECTB PA3IUUYHBIX
KJIacCOB,  NOJATBEpPKJasi  ONUCAHWE  NOpUMEpPaMU  MOJICKYJSPHBIX  ypaBHEHUMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

* IPOTHO3UPOBATHh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUIN B PA3JIMUHBIX YCIOBUSIX;

* BBIUUCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BELIECTB,
MacCCOBYIO JIOJII0 XMMHUYECKOT0 3JeMeHTa 1o (opmysie COCIMHEHHSI, MACCOBYIO JOJIO



BEILIECTBA B PACTBOPE, IPOBOJANUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;
* IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHOMN IESITENbHOCTH — aHAJIN3 U CHHTE3,

CpaBHEHUE, 00o001eHue, CHCTEMAaTH3alIMIO, KJIacCU(UKAIHIO, BBISIBIICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIIECTB M XHUMHYCCKUX
peakiii, ©CTeCTBCHHO-HAYYHbIE METOAbl IIO3HAHWUS — HAOJIOJCHUE, W3MEpEHHUE,

MOJIETUPOBAHUE, IKCTIEPUMEHT (peasIbHbIA U MBICIICHHBIN );

e CIIE/IOBaTh IMpaBWjaM TMOJb30BAHUSA XMUMHYECKOM TOCYI0M U J1abopaTOpHBIM
o0opyAoBaHMEM, a TaKKe NpaBWwiaM oOOpalleHus C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU T10 BBIIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJIYYEHUIO U

coOMpaHUI0 Tra3000pa3HBIX BelIecTB (BOAOPOJAa M  KUCIOpPOJAA), MNPUTOTOBJICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOW JIOJIEW PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
POBOJIUTh XUMHUYECKHE DKCIICPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJOUeh WU
KHUCJIOT C TIOMOIIBIO UHJIUKATOPOB (JTakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xonmy oOyueHuss B 9 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y yUAIIUXCS YMEHHM:

® PaCKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHSTUN: XUMUUYECCKUN AJIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO, CI0XKHOE BEUIECTBO, BAJIEHTHOCT,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIIEHh OKUCIICHUSI, XUMUYECKasl PEaKIHs, XUMUUECKasi CBA3b,
TEIJIOBOM 3(PdeKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DJICKTPOJIUTHI,
HEIJICKTPOJIUTHI,  DJCKTPOJIUTHYECKAs]  JUCCOIMAIIUS, PEaKIUu HOHHOro oOMeHa,
KaTajau3aTtop, XUMUYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTUMble pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLINH, OKUCIUTED, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBIICHUE, AJJIOTPOTIHS, aM(POTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJCHTHAs, HOHHAS,
MeTaJInyecKkas), KpUCTaNIMYecKas pemérka, KOppo3us METAJIOB, CIUIaBbl, CKOPOCTh
XUMUYECKOW peakuu, MpeaeiabHo nonyctumas konuenrpauus [T/IK BemecTsa;

* ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUN U MPUMEHSTH TU
HNOHSTUS NPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUI;

® ICTIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY [IJISi COCTaBJICHHS (OpMYNT BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIU;

* ONIPENETATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIaccy
coenmuHeHnid 1o (dopmynaM, BHUA XUMUYECKOM CBs3W (KOBajJeHTHas, WOHHAasi,
METaJNINYeCKasi) B HEOPraHMUECKUX COCIMHECHHIX, 3apsij HOHA 10 XUMUYECKON Qopmyiie,
XapakTep Ccpeapl B BOAHBIX PAacTBOpax HEOPraHMYECKUX COCIUHEHUH, THII
KPUCTAJIMYECKOU PEIETKN KOHKPETHOTO BEIECTBA;

epackpeiBaTh cMmbici  llepmogmueckoro 3akona [, W. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHHE: OMHCHIBATH W XapaKTEPU30BaTh TAOIUYHYIO (HopMy
[lepuoanyeckoil CUCTEMBl XUMHYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJIaBHAs
noarpymma (A-rpynma)» u «mobouHas moarpynna (b-rpymma)», mamsie u Ooibiime
MEPUOJIbI, COOTHOCUTh O0O3HAYEHMsI, KOTOPhIE MMEIOTCS B TEPUOAMYECKON Tabiuie, C
YUCJIOBBIMU XapaKTepPUCTUKAMH CTPOEHUS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W
3apsii siapa, o0lIee YUCIIO DJIEKTPOHOB U PACHPENCNICHHE MX IO 3JEKTPOHHBIM CIIOSIM),
OOBSICHSITH O0IIME 3aKOHOMEPHOCTH B UBMEHEHHUH CBOMCTB 3JIEMEHTOB U UX COCJMHEHUI B
npejenax MajiblX NEPUOJIOB U IIaBHBIX MOJATPYIIN C YYETOM CTPOCHUS UX aTOMOB;

e KJacCU(PUIUPOBaTh  XUMHYECKHME  DJIEMEHTHI, HEOPraHUYEeCKHE  BELIECTBa,
XUMUYECKHE peakiuuu (M0 YUCIy U COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, IO
TermoBoMY 3G (PeKTy, M0 UBMEHEHUIO CTENIEHENH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);



* XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE W cHenuPuUecKkue XUMHYECKHUE CBOMCTBa
MPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXkAasi OMHMCAHUE MPUMEPAMU MOJICKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIUA;

® COCTABJISITh YPaBHEHUS DJCKTPOJUTHYECKOW AUCCOIMAIMU KHUCJIOT, IeJIoYel u
COJICH, TIOJIHBIE M COKpall¢HHBbIE ypaBHEHMS pPEaKIMil MOHHOrO OOMEHa, ypaBHEHUS

peaKkiui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3UM MEXIYy BelleCTBaMU
Pa3IUYHbBIX KJIACCOB;

* PacKphIBaTh CYIIHOCTbh OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIUN MOCPECTBOM
COCTaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKui;

* IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHUS, BOBMOKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAIIEHUN B PA3TUYHBIX YCIOBUSX;

* BBIUUCIIATH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JeMEHTa Mo (opmyse COeAMHEHHs, MAacCCOBYIO OO
BEI[ECTBA B PACTBOPE, IPOBOJIUTH PACUETHI TIO YPABHEHUIO XUMUYECKON PEaKIIN;

e COONIONIaTh TpaBWia TOJB30BAHUS XUMHUYECKOM TIOCYyIOW H J1abopaTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuia oOpalleHUusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OIBITOB 1O TMOJIYYCHHIO U
coOupaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOro rasa);

* IPOBOJIUTh PEAKIMH, TOATBEPKJAIONIME KauyeCTBEHHBIM COCTAaB pPa3lIMUHBIX
BEII[ECTB: PaclO3HABATh OMBITHBIM ITYTEM XJIOPH-, OpOMUI-, HOJUI-, KapOoHaT-, pocdar-
, CHJIUKaT-, Ccynb(har-, THAPOKCUI-HUOHBI, KAaTHOHHl AMMOHHUS W HOHBI H3YYEHHBIX
METaJIOB, MPUCYTCTBYIOLIUE B BOJAHBIX PACTBOPAX HEOPTaHUUECKHUX BEILECTB;

* IPUMEHATHh OCHOBHBIE OINEPAIlU MBICIUTEIHHON JAESITEIIbHOCTH — aHAJU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNEe, CUCTEMAaTH3aIMIO, BbISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH
— Il U3y4YeHUs CBOMCTB BEHIECTB M XUMHUYECKUX PEaKIMi, €CTECTBEHHO-HAy4HbIE
METO/IbI TTIO3HAHUS — HAOJI0IeHNE, U3MEPEHUE, MOCIIUPOBAHUE, HKCIIEPUMEHT (peasibHBIN
Y MBICJICHHBIH).



4 TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC

TeMbl, packpbiBarolue
JAHHBIN pa3/ae NPporpaMMBl,
U KOJIMYEeCTBO YaCOB,
OTBOAMMOE HA UX U3y4YeHUe

OcHoBHOE conepxanue

OcHoOBHbBIE BU/JIBI 1eATEJIbHOCTH
YYALMXCH

Pasnen 1. [lepBonavanbHbie xuMuueckue moHsATHs (20 1)

Tema 1. XumMust — BaxxHas
00J1aCTh €CTECTBO3HAHUS U
MPAKTUYECKOU JeATEIHbHOCTH
yeJoBeKa
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[Ipenmer xumuu. Ponb XuMuu B )KU3HU
yesloBeKka. XMMHUS B CUCTEME HayK.
MeToabl NO3HAHUS B XUMUH.

Tena u BemecTBa. PU3NUYecKue CBOMCTBA
BEIIIECTB. ArperaTHO€ COCTOSIHUE BEIIECTB.
YucThle BEllecTBa U CMECH.

Crnoco0sI paznenenus cmeceit. dusnueckue
U xumuueckue spieHus. [Ilpuznaku u

YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKLIUM.

3HAKOMCTBO C MpaBUiIaMu O€30MaCHOCTH U
npuéMamMu pabOThl B XUMUYECKOH
J1ab0opaTOpHUH.

JleMoHCcTpanyu

1. JJTabopaTopHoe o6opynoBanue. 2.
PaznuuHble BUIBI XUMAYECKOU TOCYABL.
3. O6pa3sIibl BEIIeCTB.

4. CriocoObI pa3ieieHus] CMeCcer
(ubTpOBaHUE, BRITApUBAHUE,
TUCTUIUISIIUA, XpoMaTorpadusi).
JlaGopaTopHbie U MPAKTUYECKHUE PAOOTHI
JlaGopaTopHbI€ OMBITHI:

-PackpbIBaTh CMBICI U3yUaeMbIX TTOHSITHIA.
-PackpbiBath posib XUMUH B IPUPOJIC U
YKU3HU YEJIOBEKa, €€ CBSI3b C IPYTHUMU
HayKaMH.

-PaznuuaTthk 4MCThIC BEIIECTBA U CMECH;
OJTHOPOJIHBIE U HEOJJHOPOHBIE CMECH.
-Paznuuath pusznueckue U XuMHYECKHE
SIBJIICHHUSL.

-OnpenensaTs NPpU3HAKA XUMUYECKUX
peaKkuil U yCIOBHS UX MPOTEKAHUS.
-CnenoBaTh MpaBUiaM MOJb30BaAHUS
XUMUYECKOM MOCYI0# 1 1abopaTOpHBIM
o0opyI0BaHKEM, a TAaK)KE IPABHIIAM
oOpalieHus ¢ XUMHUYECKUMH BEIIECTBAMH B
COOTBETCTBUU C UHCTPYKIUSMH MO
BBITIOJTHEHUIO MPAKTHYECKUX PadoT.
-IInaHnpoBaTh U MPOBOJUTH XUMUYECKUI
HKCIEPUMEHT MO U3YUYEHUIO U ONUCAHUIO
(bu3HUECKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3aesieHusl CMECEU BEIIECTB .
-Mcnonb30BaTh Mpu BHIOJIHEHUU YUEOHBIX




Onucanne GU3NIECKUX CBONCTB BEILIECTB.
Paznenenune cMmecu ¢ MOMOILBIO MarHuTa.
[Ipaktuueckue padbOTHI:

Ne 1. TlpaBuna paGoTsl B 1a00paTopuu U
npuéMbl 00panieHus ¢ 1a00pPaTOPHBIM
000pyI0BaHUEM.

Ne 2. Paznenenue cMmecelt (Ha mpumepe
OUYMCTKH IOBAPEHHOM COJN).

3aJJaHUM U B IIPOLIECCE UCCIEN0BATEIIbCKOU
NEATEIIbHOCTU HaYYHO-TOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COAEPKAHUSA,
CIIPaBOYHbBIE MaTEPHUAIIBI, PECYPCHI
HNHurepHera .

-BricTpanBath pa3BEPHYTHIC TUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI HA MHPOPMALIKIO
U3 yueOHHKa U CIPABOYHBIX MaTEPHAJIOB,
IPaMOTHO UCIOJb30BATh U3YYEHHBIN
MOHATUIHBIN anmnapaT Kypca XUMHUH.

Tema 2. Bemiecta
U XUMUYECKHUE PeaKIuu

(15 q)

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE
AJIIEMEHTHI. 3HAKU (CUMBOJIbI) XUMUYECKHUX
31eMeHTOB. IIpocTbie U CIIOkKHBIE BEIIECTBA.
ATOMHO-MOJNEKYISIPHOE YUEHHE.
Xumudeckas ¢popmysa. BareHTHOCTB
aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTB.
OTHOCUTENBHAsA AaTOMHAsS Macca.
OTHOCUTENBHAS MOJIEKYJISIpPHAs Macca.
MaccoBast 70151 XMMAYECKOTO 3JIEMEHTA B
coequHeHUU. OU3NYECKUE U XUMHUYECKHE
SIBJICHUSI.

Xumnueckas peakuus. [IpuzHaku

Y YCJIOBUS NPOTEKAHUSA XUMUYECKUX
peakunii. XUMUYECKUE YPABHEHUS.

Turbl XUMHUYECKUX peakiuil (COeTUHEHNS,
pa3liokKeHUs, 3aMelIeHUs], OOMeHa). 3aKOH
COXPAaHEHHUsI MAaCChl BEIIECTB.

-IIpuMEeHSTh €CTECTBEHHO-HAYYHbBIE METO bl
no3HaHus (B TOM 4ucie HaOII0IeHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE
OTEPALHU MBICIIUTEIBHON €SI TENbHOCTH
(cpaBHeHuUe, KIaccupuKaIus) s U3y4eHUsI
BEILIECTB U XUMUYECKHX PEAKIIUH.
-PackpbIBaTh CMBICII U3y4a€MbIX IIOHSATUH U
3aKOHOB U MIPUMEHSTh 3TU MOHATUS HPU
ONKMCAHUU CBOWCTB BEUIECTB U UX
IIPEBPALLICHUM.

-Paznuuate pusnyueckue u XuMu4IeCcKue
ABJICHUS, OOBACHSITH UX CYIIIHOCTh C TOUKHU
3pEHUS ATOMHO-MOJIEKYJISIPHOTO YYEHHS.
-OnpenensaTb TPU3HAKA XUMHUECKUX
PEaKLHii, YCIOBUS UX NMPOTEKAHHUS.
-OOBSICHATD CYIIHOCTh (DU3UUECKUX U
XUMHYECKHX SIBIICHUM C TOYKHU 3pCHUS
ATOMHO-MOJIEKYJISIPHOTO YYEHUSI.




M. B. JIoMOHOCOB — yu€HBII
SHLMKIIONEAUCT.

JleMoHCcTpanuu

dusnueckue sBICHUS (pacTUpaHUE caxapa B
CTYIIKE, KUTIEHUE Y KOHJICHCALIUs BOJIBI U T.
).

XuMu4eckue siBjieHus (ropeHue CBeYH,
pa3yioKeHue caxapa, B3auMOJECHCTBUE
CEpHOU KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue ruapokcuaa meau(ll),
B3aMMOJICVCTBUE JKEJe3a C CEPOH,
B3aHMMO/ICHCTBUE JKEJI€3a C PACTBOPOM COJIU
menu(Il)) .

OMnBIT, WIUTFOCTPUPYIOIIUHI 3aKOH
COXpaHEHHS MacChI.

JlaGopaTopHbI€ U TpaKTUYECKUE pabOTHI
JlaGopaTopHBIE OIIBITHI:

[Tpumeph! hpu3NUYECKUX SBICHUN
(rutaBiIE€HME BOCKA, TassHUE JIbJIA).
[IprmMepbl XUMHYECKUX SBJICHUN
(mpokannBaHUE MEAHOM TPOBOJIOKH,
B3aHMMO/ICHCTBUE M€JIa C KUCJIOTOM).
Mopaenu aToMOB ¥ MOJIEKYII.

Brruucnenus

OTHOCHUTEJIBHON MOJIEKYJISIPHOM MacChl
BEILIECTB;

MAaCCOBOM J0JIM XUMHYECKOTO 3JIEMEHTA 10
dbopmysie CoeIMHEHUS.

-KnaccudumupoBaTh XuMHU4eCKUE peakuu
(1Mo 4KCIly ¥ COCTAaBY pEearupyrommx u
00pa3yroIIXcs BEUIECTB).

-CocTaBiaTh GOpMyibl OMHAPHBIX BEUIECTB
10 BAaJIEHTHOCTU U ONPEAEIIATH BaJICHTHOCTD
1o GopMyJsiaM BEIECTB.

-PaccTraBisats k03hGUIMEHTH B ypaBHEHUSAX
XUMHYECKUX PEAKIIH.

-CnenoBaTh MpaBUIaM MOJIb30BaAHUS
XUMHYECKOU OCYI0M U TaO0paTOPHBIM
000py/ZI0BaHHUEM, a TAKXKE MPaBUIIAM
oOpallleHHsl ¢ BeIECTBAMU B COOTBETCTBUH C
MHCTPYKIHUSIMU IO BBITTOJTHEHHUIO
7a060paTOPHBIX XUMUYECKUX OIBITOB.
-Mcnonp30BaTh pH BHITIOJHEHUN YU4EOHBIX
3aJlaHUM U B TIPOLIECCE UCCIIEI0BATEIBCKON
JEATEIbHOCTU HaYyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COJEPHKAHUSA,
CIIPaBOYHbIE MaTEPHUAIIbI, PECYPCHI
HNutepnera.

-BricTpanBath pa3BEpHYTHIE MIMCHbMEHHBIE U
YCTHBIE OTBETHI C ONOPOI Ha MH(OpMALIHIO
U3 y4eOHMKA U CTIPAaBOYHBIX MaTepUAJIOB,
IPaMOTHO HMCIIOJIb30BaTh N3YUYEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUH.

Pasnen 2. Baxxneitimue npencraButenu Heopranneckux Bemiects (30 1)




Tema 3. Boznyx. Kucnopon.
[lonsiTue 00 okcugax
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Bo3nyx — cmeck razos. CoctaB Bo3ayxa.

KI/ICHOpOI[ — OJICMCHT M IIPOCTOC BCIICCTBO.

O30H — a;I0TpOINHAS MO (UKL
kuciaopoaa . Haxoxaenue xuciopona B
npupojie, GU3nyecKkrue 1 XUMUIECKHUE
CBOMCTBA (peaKkIuu OKUCICHUS, TOPEHUE) .
Y coBUS BOSHUKHOBEHUSI M TIPEKpaICHUs
ropenust. [lonstue

00 OKCcHUIax.

CriocoObl OJTy4eHHsI KUCIOpPO/Ia B
1ab0paTOpPUM U MPOMBIIIIEHHOCTH.
[Tpumenenue kucnopoaa. Kpyrosopor
KUCIIOpO/a B IPUPO/IE.

TermnoBoi 3 HEeKT XMMUYIECKOM peaKIu,
MOHSATUE O TEPMOXUMHYECKOM YPaBHEHUH,
DK30 U SHJAOTEPMUYECKUX PEAKIUAX.
TormmBo (He(Th, yroiab U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOOBI €ro
pEeAOTBPAILCHHS. Y CUJIEHUE TAPHUKOBOTO
bddekra, pa3pylieHrne 030HOBOTO CIIOS.
JleMoHCTpanu

Biaumoneiicteue gocdopa, cepbl

1 JKeJIe3a C KUCIOPOI0M (BO3MOYKHO
MCII0JIb30BAHUE BUECOOBITOB).
OrnpeneneHue coiepxaHus KUCIOpOoia B
BO3/yXE€.

ONBITHL, TIEMOHCTPUPYIOILIUE YCIOBUS
BO3HUKHOBEHUS U IPEKPAILICHUS TOPEHUSI.

JlaGopaTopHbie 1 MPAKTUYECKUE PAOOTHI

-PackpeIBaTh CMBICI U3y4aeMbIX IOHATHN U
IPUMEHSATH 3TH MOHATUA NPU ONMCAHUU
CBONCTB BEIIECTB U UX IIPEBPALLECHUN.
-XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO31yXa, GU3HUECKHE U XUMHUYECKHE CBOMCTBA
KHUCIIOPO/ia, CIIOCOOBI €ro MOJIy4YeHHUs,
NpUMEHEHHUE U 3HAUYE€HUE B MPUPOJIE U )KU3HU
YesioBeKa.

-CpaBHUBATh peaKIMU TOPEHUS U MEAJIEHHOTO
OKHCJICHUSI.

-CoOupath mpuOOpPHI I MOTyUEHUS
KHUCIOpo/ia (BBITECHEHUEM BOJIbI M BO3AYyXa).
-Pacnio3HaBaTh ONBITHBIM MTYTEM KUCIOPO/.
-Mcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JJIsI
cocTaBiieHus1 (pOpMyJT BELIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKHUX
peaKInii ¢ y4acTUEM KHUCIOpO/ia.

-O0BACHATH CYIIHOCTh 3KOJIOTrHYECKUX
po0JieM, CBSI3aHHBIX C 3arPsS3HEHUEM BO3IyXa.
-CnenoBathb mpaBmiaM 6€30macHoi paboThI B
71a00paToOpuu NpU UCIIOJIB30BAHUU
XUMHUYECKOH MOCy bl U 000pyAOBaHUs, a
TaK)Ke IpaBHiIaM OOpallleHHs] C TOPIOYUMU
BEIIIECTBAMU B OBITY.

-IImaHupoBaTh U OCYLIECTBIISITh HA IPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI, IPOBOJIUTH
HAOJIIOICHMS], IeNaTh BBIBO/IBI 110 PE3yJIbTaTaM
IKCIIEPUMEHTA.

-Y4acTBOBaTh B COBMECTHOM paboTe B TpyIIIIC.




JlaGopaTopHsiii onbIT: O3HAKOMIICHHE C

oOpasnamu okcua0B. [IpakTuueckas padora:
Ne 3 . Ilonydenne u cobnpaHue KUCIOPOaa,

U3y4YECHHUE €0 CBOUCTB.

Brruncnenus

-MOJIEKYJIIPHOM MacChl KUCJIOPOAa

1 030Ha HAa OCHOBAHUM aTOMHOM MacCChI
XUMHUYECKOIr0 3JI€MEHTA

-Mcnonb30BaTh MU BHIMOTHEHUH YY€OHBIX
3aJJaHUM U B IIPOLECCE UCCIEA0BATEIBCKON
NESITEIbHOCTA HAYYHO-TIONYJISIPHY IO
JTUTEPATYypPy XUMHUUECKOTO COAEPKaHNUS,
CIIpaBOYHbIE MaTepHUabl, pecypcol MHTEpHETA.
-BricTpanBaTh pa3BEPHYThIE MTUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOM HA HH(OPMAIIUIO U3
y4eOHMKA U CTIPABOYHBIX MaTEPHAJIOB,
rPaMOTHO UCMOJIb30BaTh U3YUEHHBIM
MOHATUIHBIN anmnapaTt Kypca XUMUHU

Tewma 4. Bogopon. [lonsitue o
KHCJIOTaX ¥ COJISIX
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BOJIOpO,H — QJICMCHT U IMPOCTOC BCIICCTBO.

Haxoxnenue B npupone, puzndeckue u
XUMHUYECKHE CBOMCTBA (HAa mpuUMepe
B3aMMOJICHCTBUS C HEMETAIUIAaMU U
OKCHJIaMU METAJIJIOB), IPUMEHEHUE,
CIIOCOOBI TTOTYyUYEHHUS.

[TonsiTHE O KHCIIOTAX U COJISX.
JemoHcTpanuu

[Tonyuenue, cobupanue u pacro3HaBaHUE
BOJIOPO/JIA.

I'openue Bogopona.

B3aumonerictBre Bogopoaa ¢ OKCUIOM
meau(1l).

JlaGopaTopHbIe U IPAKTUYECKUE PAOOTHI
JlaGopaTopHbIii OmbIT: B3ammonpeicTBre
KHUCJIOT C METAJUIAMH.

[IpakTrueckas pabora:

No 4, Tlonyyenue u cobupanre Bo10po/a,

-PackprIiBaTh CMBICIT M3y4aeMBbIX TIOHATHHA 1
MPUMEHSTB 3TH IIOHATHS IPU OTIMCAHUH
CBOMCTB BEIIECTB U UX MPEBPAIICHUI.
-XapakTepu3oBaTh (OMUCHIBAThH) GU3HMUECKUE
U XUMHYECKHE CBOMCTBA BOJOPOAA, CIIOCOOBI
€ro MoJIy4YeHHUs, IPUMEHEHHE.

-CoOupatp npudOp M5 MOTyUEHUS
BOJIOPO/IA.

-Mcnonp30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsI
cocTaBiieHus1 (POpMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKHUX
peakiu ¢ yyacTUeM BOJIOPOAA.

-CnenoBaTh mpaBuiaM 0€301acHON paboOThI B
71ab0opaTOpUU MPH UCTIOTH30BAHUN
XUMHUYECKOU IMOCYIBI U 000pYAOBaHUS, a
TaKKe TIPaBHJIaM OOPAIICHHSI C TOPIOYUMHU
BEIIECTBAMU B OBITY.

-IInanupoBaTh M OCYIIECTBISATH HA MPAKTHKE




MU3YYEHUE €TO CBOMCTB.

Breruucnenus

- MOJIEKYJISIPHOW MAacChl BEIIECTBA HA
OCHOBAaHHMH aTOMHOM MAacCChl XUMHYECKHUX
3JIEMEHTOB.

XUMHYECKUE IKCTIEPUMEHTHI, TPOBOIUTH
HaOJIIOICHUS, I€JIATh BEIBOIBI 110
pe3ysbTaTaM dKCTIICPUMEHTA.
-Y4acTBOBaTh B COBMECTHOM paboTe B
rpynme.

Tema 5. KosimuectBeHHBIE
OTHOIIIEHUS B XUMUU

(4 9)

KonunuectBo BemecTBa. Mosb. MossipHas
Macca. 3akoH ABorajipo. MoJisspHbIi 00BEM
ra3os. PacuéTel M0 XUMHUYECKUM
ypaBHEHUSIM.

JleMoHcTpanus

OO6pa31ipl BenecTB KOJIUIeCTBOM 1 MOJIb.
Breruucnenus

-00Bb€Ma, KOJIMYECTBA BEIIECTBA ra3a o €ro
M3BECTHOMY KOJMYECTBY BEILIECTBA WU
00BEMY;

-00BEMOB T'a30B 110 YPAaBHEHUIO PEaKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOILIEHUH
ra3oB.

-PackpbiBaTh CMBICIT U3y4aeMbIX TOHATUH U
MPUMEHSTH 3TH MOHSTHUSA, & TAKKE NU3yUYCHHBIE
3aKOHBI U TEOPUHU JJISI PEIIEHUS PACUETHBIX
3a/1ay.

-BbIUnCIATE MOJISIPHYIO MacCy BEIECTB;
KOJIMUECTBO BEIIECTBa, 00bEM raza, Maccy
BEILIECTBA,

-IIpoBOINUTH pacy€Thl IO YpaBHEHUSIM
XUMHYECKUX PEaKIUi: KOJIMYeCTBa, 00bEMa,
Macchl BEIIECTBA [0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WU
IPOJIYKTOB PEAKIUU.

-BricTpanBaTh pa3BEpHYTHIE NUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM Ha MHPOPMAIIUIO
U3 yueOHUKA ¥ CIIPaBOYHBIX MAaTEPHAJIOB,
rPaMOTHO KCMOJIb30BATh U3YYEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUH.

Tema 6. Bona. PacTBopsbl.
[TonsTre 06 ocHOBaHUsAX (5 )

du3nyYecKue CBOMCTBA BOJIbl. AHAIN3 U
CHHTE3 — METOJbl U3YUYEHHUS COCTABA BOJIBI.
XHUMHUYECKHUE CBOMCTBA BOJIbI (PEAKIIUU C
MeTaylaMH, OKCHUJIAMUA METALIOB U
HEMETAJJIOB).

-PackppIBaTh CMBIC H3yYaeMbIX IOHATHN U
MIPUMEHSATH 3TH NOHATUS MIPU ONMHCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUN.
-XapakrepuszoBaTh GU3NUECKUE U
XUMHYECKHE CBOKMCTBA BOJIBI, €€ POJIb KaK




CocraB ocHoBanwuii. [lonsitue 06
WHJUKATOpax.

Bopa xak pactBoputeins. PacTBOpEL.
PacTBOopuMOCTH BElIECTB B BOJE.

HaCBIH_IGHHBIe 1 HCHACBIMICHHBIC paACTBOPLI.

MaccoBast 7071 BEIIIECTBA B pacTBOpE.
Ponb pacTBOpOB B pUpo/Ie U B JKU3HU
yenoBeka. KpyroBopot Bojibl B MpUpoOIE.
3arpsi3HeHue NpupoAHbIX Boj. OxpaHa u
OYHCTKA MIPUPOJIHBIX BOJI.
JleMoHcTpanuu

DIEKTPOJIU3 BOJIbI; CUHTE3 BOJIBI,
B3anMojieiicTBHE BOIbI ¢ MeTautamu (Na,
Ca) (BO3MOHO HCTOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

PacTtBopeHue BelecTB ¢ pa3anyHOi
PacTBOPUMOCTBIO.

HccnenoBanne pacTBOPOB KUCIIOT U
HIEJI0YEN C MOMONIIBI0 HHINKATOPOB.
JlaGopaTopHbI€ U MPAKTUYECKHUE PAOOTHI
[Ipaktrueckas pabora:

No 5. [IpuroroBieHue pacTBOPOB C
OIPEICIIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOI'O BEIIECTBA.

Beraucnenus

- C UICIIOJIb30BAHHUEM MOHSTHS «MaccoBast
JI0JIsl BELIECTBA B paCTBOPE».

pPacTBOPUTEIS B IPUPOJHBIX MPOLECCAX.
-CocTaBisTh ypaBHEHUS XUMUUYECKHAX
PEAKLMHU C YYaCTUEM BOJBI.

-OOBICHATH CYITHOCTh IKOJOTUUYECKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOJIHBIX BOJI, CTOCOOBI OUUCTKHU BOABI OT
MIPUMECEN, MEPBI MO OXPaHe BOJ OT
3arpsI3HEHUA .

-IInaHupoBaTh M OCYILIECTBIATH HA MPAKTUKE
XUMUUYECKHUE IKCTIEPUMEHTHI, TPOBOAUTH
HaOIIOAECHUS, 1€7IaTh BEIBOBI 110
pe3yJibTaTaM KCIEPUMEHTA .

-CnenoBaTh mpaBuiaM 0e301acHON paboThI B
7a00paTOPUH TIPHU UCIIOTH30BAHUHU
XUMHUYECKOU TTOCY/IBI 1 000PYTI0BaHUS.
-ITpoBOAUTH BHIYMCIICHUS C IPUMEHEHUEM
MMOHSATHS «MaccoBas J0JIS BEIISCTBA B
pacTBOpE».

-Mcnonp30BaTh P BHIMOJTHEHUH YICOHBIX
3aJIaHUM U B IIPOLIECCE UCCIIEIOBATEIBCKON
JEeSTEIIbHOCTA HAYYHO-TTOMYJISIPHYIO
JUTEPATYPy XUMHUUYECKOTO COJIEpIKaHUs,
CIIPABOYHBIC MaTEPHUAJIbI, PECYPCHI
HNurepHuera.

-BricTpanBath pa3BEPHYTHIC TUCHMEHHBIEC U
YCTHBIC OTBETHI C OIOPOH Ha MH(OPMAIIHIO
13 yueOHHMKA M CIIPABOYHBIX MAaTEPHATIOB,
rPpaMOTHO UCIIOJIb30BaTh U3yUYEHHBIN
MOHATUIHBIN anmnapaTr Kypca XUMHUH.




Tema 7. OCHOBHBIE KJIACCHI

HEOPTraHUYECKUX COCTMHECHUN
(11 9)

Krnaccudukanus HeopraHmueckux
COCIMHEHU.

Oxkcuppl: coctaB, Kiaccupukanus
(OCHOBHEBIE, KUCIIOTHBIC, aM(DOTEpHBIE,
HecoJieo0pasyrollre), HOMEHKIATypa
(MexyHapoaHas U TPUBHAJIbHAS).
[TomyueHnue u XUMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(DOTEPHBIX
OKCH/JIOB.

OcHoOBaHMS: COCTaB, KiaccudUKaIus,
HOMEHKJIaTypa (MeXIyHapoaHas u

TpUBUAJIbHAS ), GU3UIECKUE U XUMUUECKUE
CBOMCTBa, CIIOCOOBI MOTyueHust . KHCIIOThI:
coCTaB, KJIaccu(puKalys, HOMEHKIATypa,

(1)I/I3I/I‘-I€CKI/I€ N XUMHWYCCKUC CBOﬁCTBa,
CITOCOOBI IMOJIYUYCHHA.
PHI[ AKTUBHOCTHU MCTAJIJIOB.

Conu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI

MOJIYYEHHU S, B3AUMOJICHCTBUAE COJIEU C
MeTaJJIaMH, KUCJI0TaMU, 11eJI0YaMH U
COJISIMM.

['eHeTHueckas CBSA3b MEXKTY KJIACCaMU
HEOPTraHWYECKUX COCAUHECHUM .
JleMoHCcTpanuu

OO6pa3ipl HEOPraHUYSCKUX BEIIECTB
pa3JIAYHBIX KJIACCOB.
B3aumoneiicTBre pacTBOpa CEpHOM
KUCIOTHI ¢ okcuoM meau(1l).
Peakuus HelTpanuzanum.

-KnaccudunupoBaTh n3yyaemble BellecTBa
10 COCTaBY U CBOMCTBAM.

-CocTaBnsaTh (HOPMYIIbI OKCHUIOB, KUCIIOT,
OCHOBAHMU, COJICH M HA3bIBATb UX IO
MEKIYHAPOIHOU HOMEHKIIATYPE.
-IIporHo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE OOIIMUX XMMUYECKUX CBOMCTB
W3YUYEHHBIX KJIACCOB/TPYIIN BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCS.

-CocTaBisTh MOJICKYJIIPHBIC YPABHEHHUS
pPEAKLNM, UIUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA M CTIOCOOBI TTOJIYYCHUS BEIIECTB
W3YUYEHHBIX KJIACCOB/TPYII, a TAK¥Ke
MOATBEPKAAOIIUX TEHETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.

-IIpor3BOAUTH BBIYKMCICHUS 110 YPABHEHUSM
XUMHUYECKUX PEaKIUAM.

-ImanupoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IPOBOIUTH
HAOJIIOICHMUS], JIEJIaTh BBIBOIBI 1O
pe3yJibTaTaM 3KCIEPUMEHTA.

-CnenoBaTh mpaBuiaM 0€301acHON paboThI B
71ab0paTOpPUU MPU UCTIONH30BAHUN
XUMHUYECKOU MOCYAbl U 000PYAOBAHMUSL.
-Mcnonb30BaTh Npy BHIMOJHEHUH YU4EOHBIX
3aJIaHAN ¥ B IIPOLIECCE MCCIIEN0BATEIbCKON
JEATENBHOCTA HAYYHO-TIONYJISIPHY IO
JUTEPATypPy XUMHUECKOTO COAEPHKAHMUS,
CITPABOYHBIC MATEPHUAIIbI, PECYPCHI




BriTecHeHne 0JIHOTO MeTaia APYTuM U3
pacTBOpa COJIH.

JlaGopaTopHbI€ U MPAKTUYECKHE PAOOTHI
JlaboparopHsie onbITH: B3aumoeiicTBue
KucaotT ¢ Metasuiamu. [lonyuenue
HEPACTBOPUMBIX OCHOBaHUH.
B3aumoneiicTBie HepacTBOPUMBIX
OCHOBAHMU C KACIOTAMH.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuu.

[Ipaktruueckas pabora:

Ne 6 Pemienue sxcriepuMeHTaIbBHBIX 33124
1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEIUHEHHI.
Brruncnenus

- 110 YPABHEHUSIM XUMHUYECKUX pPEaKIUn

HNHurepHera.

-BricTpanBaTh pa3BEPHYTHIC IUCHbMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI HA MHPOPMALIKIO
U3 yueOHHKa M CIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO HCIIOJI30BATh NU3y4YEHHBIN
MOHATUMHBIN annapar Kypca XUMUH.

Paznen 3. [lepuonnueckuii 3akoH u [lepuoandeckas cucteMa XMMHUYECKHUX dJIEM

enroB /1. 1. Menpeneena.

Ctpoenune aToMOB. XuUMu4ecKkas cBsizb. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu (15 u)

Tewma 8. Ilepuonnueckuii 3aKoH
u [lepuoguueckas cucrema
XUMHUYECKUX 3eMeHTOB /. 1.
MenneneeBa. CTpoeHue aTroma

(74)

[lepBbie MOMBITKY KIacCU(UKAITUN
XUMUYECKUX 31eMEHTOB. [loHsTHE O
IPYIIAaX CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U
IEJI0YHO3EMENIbHBIE METAIIbI, TAIIOTEHBI,
UHEPTHBIE Ta3bl).

DneMeHThI, KOTOpbIe 00pa3yroT
aM(pOTEpHBIE OKCUIIBI U TUAPOKCHUIBI.
[Tepnonnueckuit 3akoH u [leprnonnueckas
CHCTEMa XMMHYECKHUX djieMeHTOB /[[. .
Mengeneesa. [lepuoasl, rpyniisl,
noArpymibl. DU3NYECKUN CMBICIT

-PackppIBaTh CMBICI IEPUOAUYECKOTO
3aKOHa.

-IloHMMaTh CcylecTBOBaHUE MTEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB AaTOMOB U
AIEKTPOOTPULIATENILHOCTH ) U UX COETUHEHU I
OT MOJIOKEHUS B IEPUOJUYECKON CUCTEME U
CTPOEHUS aTOMA.

-Y CTaHaBIMBATh CBSA3b MEXKAY MOJIOKEHUEM
AJIEMEHTA B MEPUOJUYECKON CUCTEME U

CTPOCHHMEM €ro aToma (COCTaB U 3apsij sapa,




MOPSIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
NeproJa U TPYIIIbL.

Crpoenue aroMoB. COoCTaB aTOMHBIX SIAED.
N3oTonbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000104eK aTOMOB nIepBhIX 20
XUMHUYECKHUX 3JIEeMEHTOB [lepruoanueckoi
cuctemnl /[. 1. Menpaeneena.
XapakTepucTuKa XUMUYECKOTO 3JIEMEHTA
II0 ero MoJIoXKeHUIo B Ilepuoanueckon
cucteme JI.1. Menpaeneesa.

3nauenue [lepuoanueckoro 3akoHa u
[Teproanyeckoii CUCTEMBI XUMHUYECKUX
AJIEMEHTOB JJIsl PA3BUTHSI HAYKHU U
npaktuku. .M. MeHneneeB - yu€HbIN,
NeJaror U rpak1aHuH.

JlemoHcTpanmu

KopoTkonepruoaHast v JJIMHHONIEPUOHAS
dbopmbr [leproanueckoit CHCTEMBI
xumuueckux 3yeMeHToB .M. Menaeneena.
O3zHakomileHHEe ¢ 00pa3aMu METAIIOB U
HEMETAJLJIOB.

JlabopaTopHbI€ U IPAKTUYECKHE PAOOTHI
JlaGopaTtopHsIii ombIT: B3anmoeicTere
TUAPOKCHU/IA [IUHKA C pACTBOPAMU KUCIIOT U
LIEJI0YUECH.

o0l11ee YMCIIO0 JIEKTPOHOB U pacpeiesieHHE
WX MO 3JIEKTPOHHBIM CIIOSIM).
-IIporno3upoBath XapakTep U3MEHECHUS
CBOMCTB BJIEMEHTOB M UX COCIUHEHUM I10
rpymnmnam u nepuojam llepuoauueckoit
CHCTEMBI.

-XapakTepru30BaTh XUMUUECKUE JIIEMEHTHI
MEPBIX TPEX MEPUOJIOB, Kausl, KaJIbIIHSI 110
UX MOJIOKEeHUIO B [leproanueckoi cucrteme
JI.1. Menpeneena.

-CnenoBaTh mpaBuiaM 0e301acHON paboThI B
71a60paTOpPUU TIPHU UCIIOJIHL30BAHUHT
XUMHUYECKOU TTOCY/IbI 1 000PYTI0BaHUSI.
-BricTpanBath pa3BEPHYTHIC TUCHbMEHHBIE U
YCTHBIE OTBETHI C OMOPOH Ha HHGOPMAIIUIO
13 ydeOHUKA U CIIPAaBOYHBIX MaTEpUAJIOB,
rPaMOTHO MCIOJIb30BAaTh U3yYEHHBIN
MOHSTUMHBIN amlIapaT Kypca XUMHUH.
-Mcnonp30BaTh NMpy BHITTOTHEHUH YICOHBIX
3a1aHUHN TEKCTHI YICOHHMKA, CIIPABOYHBIE
Martepuanisl (Ilepuoandeckyto cucteMy
xumu4deckux 3yeMeHToB .M. Menpaeneena,
Ta0JIUITy PACTBOPUMOCTH KHUCIIOT, OCHOBaHUH
U CcoJiel B BOJE, PJEKTPOXUMHUYCCKUHN PsiJl
HaIpsHKEHU METAIIOB).

-Mcnonb30BaTh NMpU BBHIMOJHEHUN YUEOHBIX
3aJJaHUH U B IPOIECCE UCCIIEN0BATEIBCKOU
NeSITEIbHOCTA HAyYHO-TIONYJISIPHY IO
JUTEPATYPy XUMHYECKOTO COJICP)KAHUS,




CIIpaBOYHBbIE MAaTEPUAJIbL, PECYPCHI
HNHurepHera.

Tema 9. Xumuueckas CBS3b.
OKUCITUTENBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIUU

(8 1)

DIEeKTPOOTPUIIATETLHOCTh ATOMOB
XUMHUYECKUX DJIEMEHTOB.

Xumudeckas CBsi3b (MOHHAs, KOBaJEHTHAsI
MOJISIPHAS U KOBAJICHTHAS HETIOJsIpHAs ).
CteneHb OKUCIICHMUS.
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC
peaxuuu (OBP). IIpouieccyl okucneHus u
BOoccTaHOBJIeHUs. OKUCIUTENN U
BOCCTaHOBUTEIIH.

JlemoHcTpanmu
OKHCITUTENBHO-BOCCTAHOBUTENbHBIE
peaKkluu: TOPEHHUE, PeaKklluy pa3oKeHHUs,
COEJTMHEHUS.

-PackpbIBaTh CMBICI N3YYaE€MBIX ITOHATHH.
-OnpenensaTh BUJ XUMUUECKOM CBSI3U B
COCTMHEHHH.

-OnpenensiTh CTENEHb OKUCICHUS
XUMHUYECKOT0 dJIEMEHTA 10 (popMyJie ero
COCTUHEHHS.

-Onpenenars 371eMeHT (BEIIeCTBO) -
OKHCJTUTENb U JIEMEHT (BEIIECTBO) -
BOCCTAaHOBUTEb.

-OOBSICHATD CYIIHOCTD ITPOIIECCOB
OKHCJICHUSI U BOCCTAHOBJICHUS.

-CoCTaBJsATh JIEKTPOHHBIN OaJlaHC ¢ yUéTOM
YuUCJa OTAAHHBIX U MPUHATHIX JIEKTPOHOB.
-CocTaBisiTh ypaBHEHUE
OKHCJIUTEILHO-BOCCTAHOBUTEILHON PEAKIINH.
-Mcnonp30BaTh NMpy BBHITTOTHEHUH YICOHBIX
3a1aHUHN TEKCTHl YUeOHMKA, CIIPABOYHBIC
MaTtepuabl (MEPUOINIYECKYIO CUCTEMY
xumu4deckux yeMeHToB .M. Mennaeneena,
TaOJIUIy PACTBOPUMOCTH KUCTIOT, OCHOBAHUM
Y COJICH B BOJIC, DIICKTPOXUMHUYECKUM PSIT
HaIpPsHKEHU METAJIOB).




9 KJIACC

TeMbl, packpbiBaroue
JAHHBIN pa3ae NPporpaMMBl,
U KOJINYEeCTBO YaCoB,
OTBOAMMOE HA UX U3YYEeHHe

OcHoBHOE conepxanue

OcHoOBHbBIC BUIBI 1eATEJIbHOCTH
YYALIMXCH

Pasnen 1. BemectBo n xumuyeckue peakuuu (17 9)

[ToBTOpEeHue u yriayosienue
3HaHUM OCHOBHBIX Pa3/eiioOB
Kypca 8 kiacca

(59

[Tepnonnueckuit 3axoH. [lepuoguueckas
CHCTEMa XMMHUECKHUX DJIEMECHTOB

. . MenpneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3BMEHEHUHU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaJlbLUs U UX
COCJIMHEHUH B COOTBETCTBUU C MOJIOKEHUEM
3JIEMEHTOB B IEPUOJAUYECKON CUCTEME U
CTPOCHHUEM UX aTOMOB.

Kiaccudukanuys u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB (MEXAyHApOHAS
Y TpUBHAabHas1 ). XMMUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIINUXCS K Pa3IMYHbIM
KJIACCAM HEOPTraHUYECKHUX COCTMHECHUH, UX
FEHETUYECKAS CBSI3b HEOPTaHUYECKUX
BECILICCTB.

CtpoeHue BeliecTBa: BUIbl XUMUYECKOM
CBSI3U Y TUIIBI KPUCTAIUNIMYECKUX PEMIETOK.
3aBHCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOCHUSL.

JleMoHCcTpanuu

1.Moenu KpUCTaIINYECKUX PEIIETOK

-XapaKkTepu30BaTh XUMUUYECKUE DJIEMEHTbI
MEPBBIX TPEX NEPUOJOB, KAIUS U KAJIBIUS 110
UX nosioxkeHuto B [lepuoanyeckoii cucreme
JI.1. Menpeneena.

-KnaccudurupoBaTh 1 Ha3bIBaThH
HEOPraHWYECKHE BEIIECTBA U3YUEHHBIX
KJIACCOB.

-OnuchIBaTh OOIIME XUMUYECKHUE CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, TOATBEPKAATh
CBOMCTBA MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
-OnpenenaTs BUJ XUMHUECKOU CBSI3U U THUII
KPUCTAJUTMYECKON PEIIETKH BEIIECTBA.
-IIporHo3upoBaTh CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOCHHUSI.
-BricTpanBaTh pa3BEPHYTHIE TUCHMEHBIE U
YCTHBIE OTBETHI C OMOPOH Ha UH(POPMAITHIO
U3 ydeOHUKA U CIIPaBOYHBIX MAaTEpUAJIOB,
rPaMOTHO KCMOJIb30BATh N3YYEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUH.
-Mcnonb30BaTh U BHINMOJHEHUH YUEOHBIX
3aJIaHUN U B IPOLIECCE UCCIIEIOBATEIBCKON




HEOPraHUYECKUX BEILIECTB.
2. Kopotkonepuo/iHas ¥ JJIMHHONIEPUOTHAS
dbopmnl [lepuoauueckoil CUCTEMBI
xumMuueckux s1emenToB .M. MeHnaeneena

JESATEIIbHOCTUA HAYYHO-TIOMYJISIPHYIO
JIATEPATYPY XUMUUYECKOTO COAEPIKAHUSA,
CIIPaBOYHBIE MATEPHUAIIBI, PECYPCHI
HNutepHera

Tema 1. OcHoBHEIE
3aKOHOMEPHOCTH XUMHUUECKUX
peakuum

(4 1)

Knaccuduxanuys XuMudeckux peakiui mno
Pa3IMYHBIM MTPU3HAKaM (10 YUCIIY U COCTABY
Y4aCTBYIOIIUX B PEAKIIMH BEIIECTB, T0
TEII0BOMY 3P (EKTy, IO U3MEHEHHUIO
CTETMEHEH OKUCIICHUS] XUMHYECKUX
AJIEMEHTOB, [0 0OPATUMOCTH, 0 YYACTHUIO
KaTajau3aropa).

DK30- ¥ SHJIOTEPMUYECKHUE PEAKITUH,
TepMOXUMHUYECKHe ypaBHeHus. [loHsTue o
CKOPOCTH XUMUYECKoU peakiuu. [lonarue o
TOMOT€HHBIX M TETEPOre€HHBIX PEAKIIHUIX.
[TonsiTie 06 0OpaTUMBIX 1 HEOOPATHUMBIX
XUMHYECKUX peakuusax. [lonarue o
XUMHYECKOM paBHOBecuu . DakTopsl,
BJIMSIOIIME HA CKOPOCTh XUMUYECKON
pPEaKIUU U MOJ0KEHUE XUMHYECKOTO
paBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE
peakuuu (IEKTPOHHBIN OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peaKIun).

JleMoHCcTpanyun

1. 3aBUCUMOCTb CKOPOCTH XUMUYECKOMN
peaKIuu OT Pa3TUIHBIX (PAaKTOPOB.

2. Bo3neiicTBrue kaTanu3atopa Ha CKOPOCTh

-PackpbIBaTh CMBICI N3yYa€MbIX TTOHATUUA U
MIPUMEHSTH 3TU MOHATHUS TIPU OMTUCAHUU
CBOWMCTB BEIIIECTB U UX MPEBPAILICHUH.
-KnaccudumnupoBaTh XuMHU4eCKHUe peakiivuu
10 PA3JIUYHBIM NMPU3HAKAM.

-YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEAKIIUU OT Pa3IMUYHBIX
(bhaxkTopoB.

-ITporHo3upoBaTh BO3MOKHOCTH MPOTEKAHUS
XUMHYECKUX ITPEBPALICHUAN B Pa3JIMYHBIX
YCIOBUSX.

-OnpenensaTb OKUCIUTENb U BOCCTAHOBUTEIb
B OBP.

-CoCTaBIIATH IJEKTPOHHBIN OATaHC PEAKIUH.
-IIpon3BOAUTH BBIUUCIICHUS 110 XUMUYECKUM
YPAaBHECHUSM.

-BricTpanBaTh pa3BEpHYThIE MMCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOI Ha WH(OPMAIIHUIO
U3 yueOHUKA U CIIPABOYHBIX MATEPHAJIOB,
rPaMOTHO UCIIOJIb30BATh U3YYEHHBIN
MOHATUMHBIN anmnapaT Kypca XUMHUH.
-Mcnonb30Bath MpuU BHINOJIHEHUU YUEOHBIX
3aJIaHAN U B IIPOLIECCE UCCIIEI0OBATENIBCKON
JEATEIIBHOCTH HAYYHO-ITOMYJISIPHYIO
JUTEPATYPy XUMUYECKOTO COJICPIKAHUS,




XUMHUYECKOU PEAKIUH.

3. [Ipumepsl HEOOPATUMBIX U OOPATUMBIX
pEaKLuu.

4. CmenieHue paBHOBECHUSI XUMUYECKON
peaKuuu.

Beruucnenus

- KOJIMYeCTBa BEIIeCTBa, 00bEMA U MacChl
pEareHTOB WIH MPOAYKTOB M0 YPaBHEHUSAM
XUMUYECKUX PEaKIUN.

CIIPaBOYHBIE MAaTEPUAJIBI, PECYPCHI
HNHurepHera.

Tema 2. DnexTponuTuyeckas
auccouuanys. XuMAYeCKUe
peaKkiuu B pacTBOpax

(89

Teopust 37EKTPOJIUTUIECKON TUCCOLAALUH.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI,
aHMOHBI. MeXaHu3M JIMCCOIMAIINI BEIISCTB
C Pa3JIMYHBIMU BUIAMU XUMUYECKOH CBS3H.
Crenens qucconuanuy. CHIbHEIC U cl1a0bIe
AEKTPOJIUTHL. Peakiiun HOHHOTO OOMEHa,
YCJIOBUS X poTekaHus. MloHHbIe
YPaBHEHUS PEAKIUA.

XHUMHUYECKHE CBOMCTBA KMCJIOT, OCHOBAaHUM
U COJICH B CBETE MPEJICTABICHUI 00
AJIEKTPOIUTHYECKON aucconuanuu. Cpeaa
pactBopa. [loHdaTue o ruaposnse coyen.
KauecTBeHHbIE peakIluyu Ha KATHOHBI U
AHUOHEI.

JleMoHCcTpanyu

DIIeKTprUUYecKas MPOBOJUMOCTb PAaCTBOPOB
BCILICCTB; JBUKCHUE HOHOB B
AJIEKTPUUECKOM TOJIE.

OnbITHI, WITIOCTPUPYIOIINAE TTPU3HAKHT
MIPOTEKAHHUS PEAKIIU HOHHOTO OOMEHa.

-PackpbIBaTh CMBIC U3y4aeMbIX OHSTHI, a
TaKX€ CMBICJI TEOPUH DIICKTPOTUTUUECKON
JIMCCOLIMALINY.

-OOBSICHATD IPUYUHBI DJICKTPOPOBOTHOCTH
BOJIHBIX PACTBOPOB.

-CocTaBisITh YpaBHEHUS JTUCCOLMALIUU
KUCJIOT, IIeJI0Uel U COJIeH, ITOJIHbIC U
COKpaIllléHHbIE HOHHBIC YPaBHEHUSI
XUMUYECKUX PeaKIIuii HOHHOTO 0OMeHa.
-IInaHupoBaTh M OCYILIECTBIATH HA MPAKTUKE
XUMHUYECKHUE IKCTIEPUMEHTHI, TPOBOAUTH
HaOJIIOICHUS, ISTIATh BBIBOIBI 10
pe3ynbTaTaM 3KCIEPUMEHTA.

-CnenoBaTh mpaBuiaM 0€301acHON paboOThI B
7a00paTOPUH IIPH UCIIOTH30BAHUHT
XUMHUYECKOU MOCY 1Bl U 000PYI0OBAHMSI.
-ITpon3BOANTH BEIYUCICHUS IO XUMUUECKUM
YPaBHECHUSIM.

-BricTpanBath pa3BEPHYTHIC TUCHMEHHBIE U
YCTHBIE€ OTBETHI C ONIOPOM HAa HHPOPMAIIHIO




OMNBITHI IO ONIPEAEIIEHUIO CPENBI B
pacTBopax cojiel (Xjaopuaa HaTpus,
KapOoHaTa HATpUsl, XJIOPUA IIUHKA).
JlaGopaTopHbI€ U MPAKTUYECKHUE PAOOTHI
JlaGopaToOpHBIii OMBIT:

Peakiiuu nonHoro oOMeHa B pacTBOpax
ANEKTPOUTOB: cyibdara menu(ll) u
ménoun, kKapOoHaTa HATPUS U COJITHON
KHUCJIOTBI, PEAKIIUsl HEUTpaTU3alii MEX 1Y
TUJIPOKCUJIOM KIS Y COJISTHOM KUCJIOTOM.
[Ipaktuueckas pabora:

Ne 1. Pemienue skcieprMeHTaIbHbIX 337029
0 TEME.

Brruncnenus

- 110 YPABHEHUSIM XUMHYECKUX PEAKLIUM.

U3 y4eOHHMKa U CIIPAaBOYHBIX MaTEPUAJIOB,
IPaMOTHO HCIIOJI30BATh U3y4YEHHBIN
MIOHATUMHBIN annapar Kypca XUMHUH.
-Vcnonbp30BaTh IpH BHIIOJHEHUN YUEOHBIX
3aJJaHU} U B IIPOLECCE UCCIEN0BATEIBCKOMN
JEATEIbHOCTHA HAYYHO-TIONYJISIPHY O
JUTEPATypy XUMHUUECKOI'0 COACPKaHNUs,
CIIPABOYHBIE MaTEpPUAJIBI, PECYPCHI
HNHurepHera.

Pasnen 2. Hemetamsl u ux coequHenus (24 4)

Tema 3. O611as xapakTepucTUKa
XUMUYECKHUX 371IeMEeHTOB VIIA-
rpynmnsl. ["anorens! (4 1)

OO6m1as xapakTepuCTHKa TaJIOTCHOB.
OcoOEHHOCTH CTPOCHHS aTOMOB ATHUX
3JIEMEHTOB, XapaKTEPHBIC JIJI1 HUX CTETICHU
okucienus. CTpoeHue U GU3NICCKHE
CBOMCTBA MPOCTHIX BEIIECTB — raJOIE€HOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE XJI0pa
(B3aMMOJICHCTBUE C METAJLJIAMH,

HEeMETaJIaMu, IeJ049amMu) . XJIOPOBOIOPO/I.

ConsiHast KUCIIOTa, XUMUYECKHE CBOICTBA,
MOJIy4YeHUE, TpUMEHEHNe. KauecTBeHHbIE
pEaKUHH Ha TrajJOr€HUIUOHBI.

JlelicTBrE XJIOpaA U XJIOPOBOJOPOIA HA

-O0BACHATH 0011IME 3aKOHOMEPHOCTH B
W3MEHEHHUH CBOWCTB HEMETAIIJIOB U UX
COEJIMHEHUN B MpeJenax MajbiX MepruoioB U
riaBHBIX noArpynn [epuoauyeckoit
CUCTEMBbI XUMHYECKHX JIIEMEHTOB C YYETOM
CTPOCHUS UX aTOMOB.

-Xapaktepu3oBaTh pu3ndecKue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
rajioreHoB (Ha MpUMepe XJI0pa) U CIOKHBIX
BEIIECTB (XJIOPOBOIOPOAA, XJIOPH 1A HATPHSA),
CIIOCOOBI UX MOTYYCHUs, TPUMEHEHUE U
3HaYeHUE B PUPOJIC U KU3HU YEIIOBEKA.




Opra’u3M 4esioBeKa. BaykHeunmme XiIopuabl
Y UX HAXO0XJEHUE B IPUPOJIE.
JlemoncTpauuu Buneomarepuaist:
raJoreHbl U UX COCINHEHMUS.

O6pa3ue! xaopu0B. JlabopaTopHble U
npakTHYecKkue paboThl

JlabGoparopHsiii onbiT: Pacnio3naBanue
xJopuanoHOB. [IpakTuueckas padora:

Ne 2. TlonmydueHue COJITHOM KUCJIOTHI,
MU3y4YEHUE €€ CBOWCTB.

Beruucnenus

-110 YPaBHEHHSIM XUMUYECKUX PEaKIUM,
€CJIM OJIMH U3 PEareHToB JaH B U30BITKE;
00BEMOB T'a30B 10 YPaBHEHHUIO PEaKIUU Ha
OCHOBE 3aKOHa O0BEMHBIX OTHOIIEHUHN
rasos.

-OnpenensTh raJloreHuUOHbI B pacTBOPE.
-IInanupoBaTh U OCYIIECTBIISTH HA TPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IPOBOJIUTH
HaOII0CHUS, I€IATh BEIBOBI 110
pe3ylibTaTaM 3KCIEPUMEHTA.

-CnenoBathb npaBuiiaM 6e30macHoi paboThl B
71ab0paTOpUU MPU UCTIOIB30BAHUN
XUMHYECKOU MOCYIbI K 000pYyI0BaHUSL.
-BricTpauBath pa3BEpHyTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OMIOPOM HA MHPOPMALIUIO
U3 yueOHHKa ¥ CIPAaBOYHBIX MAaTEPHAJIOB,
I'PaMOTHO UCIIOIb30BATh NU3YUYEHHBIN
MOHATUIHBIN arnmapaT Kypca XUMHUH.
-Mcronb30BaTh Npu BHIIOJHEHUH YUEOHBIX
3aJJaHUI U B IIPOIIECCE UCCIIEI0BATEIbCKOMN
NeSTeIbHOCTU Hay4YHO-IIOMYJISIPHYIO
JUTEPATYPy XUMHUECKOTO COJEpKaHUs,
CIPaBOYHbIE MaTepHaJIbl, PECYPChHI
Nutepuera

Tema 4. O611as xapakTepucTUKa
XHUMHYECKHX 371eMeHTOB VIA-

rpynibl. Cepa u €€ COeTUHEeHUS
(59)

OO6m1as xapaKTepUCTHUKA DIIEMEHTOB
VIA-rpymmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB ATHUX 3JIEMEHTOB, XapaKTEPHBIC JJIs
HUX CTeneHu okuciaeHus. CTpoeHue u
(bH3UYECKHE CBOMCTBA MPOCTHIX BEIICCTB -
KUCJIOPOAa U CEPHI.

AIOTpOITHBIE MOJM(HUKAIIMNA KHCIIOPOJIa U
cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBojopo, ctpoeHue, GU3nIecKrue u
XUMHUYECKHE CBOMCTBA. OKCHJIBI CEPhI KaK

-O0BSACHATH 0011I1E 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3J1eMEHTOB VIA-rpynmsl
U UX COCIMHEHUH C YYETOM CTPOEHUS UX
aTOMOB.

-Xapaktepu3oBaTh (HU3NIECKUE

Y XMMHYECKHE CBOMCTBA MPOCTOTO BELIECTBA
cepsl U €€ COeTMHEHH (CepOBOOPOA,
OKCHJIOB CEPBI, CEPHOM KUCJIOTHI,
cynb(haToB), CIIOCOOBI UX MOTYUYCHUS,
MPUMEHEHHE U 3HAYEHUE B IPUPOJIC U KU3HU




pPEeACTaBUTEIN KUCIOTHBIX OKCUOB.
Cepnas kucnoTa, pusndeckue

1 XUMHUYECKHE CBOMCTBa (00II1e KakK
peACTaBUTENS Kilacca KUCIOT U
crienuuyeckue), MPUMEHEHUE .
XUMHUYECKUE PEaKIINH, JIKAIUE B OCHOBE
MPOMBIIIJIEHHOTO CIIOC00a MOJTYyYEHUS
CEpPHOU KUCIOTBI. AnnapaTsl U
MPOTEKAIOIIKNE B HUX MIPOIIECCHI (Ha TpuUMepe
IPOU3BOICTBA CEpHOU KUCIOTHI) . Comu
CEpPHOU KHCIIOTHI, KAUECTBEHHAs peaKius Ha
cynbdaT-HmoH.

Haxosxenue cepol 1 €€ coeTMHeHU N

B pupoe. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOUIEN Cpebl COETUHEHUSIMH CEPbI
(KUCIIOTHBIE JOXKIH, 3arPA3HEHNE BO3AyXa U
BO/I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIICHUSI.
JemoHcTpanuu

Komnexuuu (Bugeomarepuasl): cepa u eé
COEIMHEHMUSI.

OOyrnuBaHue caxapa moJ JeHCTBUEM
KOHI[EHTPUPOBAHHOM CEPHOM KUCIIOTHI.
JlaGopaTopHbI€ U TPaKTUYECKUE PAOOTHI
JlabopatopHsbie onbIThl: OOHApYKEHUE
cynbdar-noHoB. Bzaumoericreue
pa30aBIEHHON CEPHOM KHCIOTHI C IIMHKOM.
Beraucnenus

-110 YPaBHEHUSIM XUMUYECKUX PEAKIUK;
MacCOBOM JI0JIU BBIXOJIa TPOJIYKTA PEaKIu

YyeJIOBEKa.

-OnpenensTs HaJu4Ke cyJib(paT-uOHOB B
pacTBope.

-OOBSICHATD CYIIIHOCTh YKOJIOTUUECKUX
npoOJieM, CBSI3aHHBIX C MepepadoTKOM
COCIMHEHUH CEepBI.

-ImanupoBaTh U OCYIIECTBIATH HA MPAKTHUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, IPOBOAUTH
HaOII0CHHS, I€aTh BEIBOBI 110
pe3yabTaTaM dKCIIepUMEHTA.

-CnenoBaTh mpaBuiaM 0€301acHON paboThI B
7a00paTOpPUU TIPU UCIIOJIHL30BAHUHT
XUMUYECKOU TTOCYbI U 000PY10BaHMSL.
-ITpon3BOAUTD BEIYMCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

-Mcnonp30BaTh MpU BBHITTOJHEHUH YIECOHBIX
3a1aHUH TEKCTHl YUeOHHMKA, CIIPABOYHBIC
Marepuaisl (Ilepuoandeckyto cucteMy
xumu4deckux 3yeMeHToB .M. Mennaeneena,
Ta0JIUILy PACTBOPUMOCTH KHCIIOT, OCHOBaHUH
U cojieit

B BOJIE, DJICKTPOXUMUYECKUH PSIJT
HaIpPsKEHU METAIIOB).

-Mcnonp30BaTh Py BRIMIOJHEHUH YICOHBIX
3aJlaHUM U B TIPOIIECCE MCCIIEI0BATEIHCKOM
NeSITEIbHOCTH HAyYHO-TIONYJISIPHY IO
JUTEPATypPy XUMHUUECKOTO COACPKaHNs,
CIIPaBOYHbBIC MaTEpHAJIbI, PECYPCHI
Nurepuera




Tema 5. O6m1as xapakTepucTruka
XUMHUYECKUX DJIEMEHTOB V A-
rpynnsl. A3ot, pochop u ux
coenuHeHus (7 1)

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnel. OcCOGEHHOCTH CTPOCHHUS
aATOMOB ATHUX 3JIEMEHTOB, XapaKTePHBIC JIJIs
HUX CTCTICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
(bu3HUECKHe U XUMUYECKHE CBOMCTRA.
Kpyrosopot azora B npupoze.

AMMHaK, ero GU3NYEeCKUEe ¥ XUMUYECKUC
CBOICTBA, MoydeHue u npumenenue . Comu
aMMOHWUS, UX (PU3UIECKUE

Y XUMHUYECKHE CBOWCTBA, TPUMCHCHHE.
KadecTBeHHas peakiysi HA HIOHbI aMMOHHUSI.
A3OTHas KHCIIOTa, €€ (PU3MIeCcKHe

U XMMHUYECKHE CBOMCTBa (001IHe KaK
IpEeICTaBUTENS KJIacca KUCIOT U
cnenuduyeckue). Mcrnonb3oBaHue HUTPATOB
U coJieil aMMOHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuil. XUMHUYECKOe 3arps3HCHHE
OKpYXKaIoIel Cpe/ibl COeNMHEHUSIMU a30Ta
(KUCJIOTHBIE TOXKIH, 3aTps3HEHNE BO3AyXa,
MOYBHI U BOJIOEMOB) .

docdop, ammoTponHbie MoaUpUKAIAN
docdopa, husndeckre 1 XUMHICCKHE
CBONCTBA.

Oxcun docdopa(V) u hochopHas KUCIOTa,
dbuznyuecKkre u XUMUYIECKHIEe CBONCTBA,
nonydenne. KauecTBeHHas peakius Ha
dbochar-uoHsI .

Ucnonw3oBanue pocdaToB B KauecTse

-OO0BSACHATH 0011IHE 3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB 3JIEMEHTOB V A-rpymnisl
U UX COCMHEHUN C YYETOM CTPOCHUS UX
aTOMOB .

-XapakrepuzoBaTh GU3UUECKUE U
XAMHYECKUE CBOMNCTBA MPOCTHIX BEIECTB
azota u (pocdopa u Ux coeAMHEHUN
(amMmaka, coyieii aMMOHHUSI, A30THOM
KHUCIIOTBI, HUTPATOB, okcuzaa ¢pocdopa(V) u
dbochopHoit kKucIoThI, GochaToB), CIIOCOOBI
WX TIOJTyYeHUsl, IPUMEHEHUE W 3HAUCHUE B
NIPUPO/JIE U )KU3HH YEIIOBEKA.

-OmnpenensiTh MOHBl aMMOHUS U
dbocdar-uoHbI B pacTBOpE.

-O0BACHSTH CYIITHOCTh KOJIOTHYECKUX
po0ieM, CBSI3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ora u Gocdopa B
OKpYXKaIOIlIEeH cpelie.

-IInanupoBaTh U OCYIIECTBIISITH HAa TPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI, IIPOBOIUTD
HaOJI0ICHHS], AeNIaTh BHIBOJIBI IO
pe3yabTaTaM 3KCIEpUMEHTA.

-CnenoBaTh mpaBuiaM 0€301acHON paboOThI B
71a00paTopuu MpU UCIIOIB30BaHUU
XMUMHUYECKOM MOCY/IbI U 000PYIOBAHUS.
-IIpon3BOUTH BRIUMCICHUS 110 XUMUUYECKIM
YPaBHECHUSIM.

-Mconp30BaTh pH BHITIOJHEHUN YUEOHBIX
3aJJaHUI TeKCThl Y4eOHUKA, CIPABOYHbBIE




MUHEPAJIbHBIX Y100peHuil. 3arps3HeHue
OPUPOAHBIX BOJTOEMOB (hochaTaMu.
JleMoHcTpanuu

Komnexuuu: dochop u ux coequHeHus.
B3aumopeiictBue KOHIEHTPUPOBAHHOU
A30THOM KHCJIOTBI C MEJBIO.
JlaGopaTopHbI€ U MPAKTUYECKHE pabOThI
JlaGopaTopHBIE OTBITHI:

1. B3aumoneiictBue coneil aMMOHMUS C
EJI0YBIO.

2. O3HakoMIIeHHE ¢ 00pa3liaMu a30THBIX U
dbochopHbIX yI0OpeHHil.

[Ipaktuueckas pabora:

Ne 3. Tlonnyuenne aMmMuaka, u3yueHue ero
CBOWCTB.

Brruncnenus

-110 YPABHEHUSIM XUMHYECKUX PEAKIIHii

MaTepHalibl (IEPUOIUYECKYIO CUCTEMY
xuMu4ueckux 3nemeHToB /.M. Menaeneena,
Ta0JIMILY pACTBOPUMOCTH KUCIIOT, OCHOBAHUI
U COJIEU B BOJE, DIIEKTPOXUMUYECKUHN DAL
HaNpPsLDKEHUN METaIIIOB).

-Vcnonp30BaTh IpH BHINOJHEHUN YU4EOHBIX
3a/IaHUI U B IPOLIECCE MCCIIEI0BATEIBCKON
NEATEIbHOCTU HaYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COJEPKAHUSA,
CIIPaBOYHbBIE MaTEPHUAJIbI, PECYPCHI
Nutepuera

Tema 6. O61m1as xapakTepuCTUKA
XUMHUYECKHUX JIeMeHTOB [V A-
TPYTIIBL

Yriepoa U KpEMHHM U UX
COEIMHEHUS

(8 )

VYrnepon, alnoTponHbie MOAU(PUKAINY,
pacnpocTpaHeHHe B IPUpPOE, Puzndeckue u
XUMHUYECKHE CBOKCTBA.

Ancop6musi. KpyroBopot yrieposa B
IpUPOJIE.

Oxcunpl yriepona, ux pusudeckue

1 XMMHYECKHE CBOMCTBA, UX JICUCTBUE HA
YKUBbIE OPraHU3MBbI, TIOJIyYEHHE

U IPUMEHEHUE. DKOJIOTHYECKHE TPOOITIEMBI,
cBs3aHHbIE ¢ okcuaoM yriepoaa(lV);
TUI0Te3a rI100abHOTO MOTETICHUS
KJIMMATa; NapHUKOBBIN A PEKT.

-O0BACHATH 0011I1E 3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB 3J1eMeHTOB [V A-rpynmsl
U UX COCIMHEHUH C YUETOM CTPOEHUS UX
aTOMOB.

-Xapaktepu3oBaTh (HU3NIECKUEC

Y XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIIepoia U KPEMHUS U UX COESTUHEHHI
(OKCUAOB yriaepojia, yroJbHOW KUCIOTHI,
KapOOHATOB, OKCUJA KPEMHUS, KDEMHUEBOM
KHUCIIOTHI, CHJIMKATOB), CTIOCOOBI X
MOJIyYEHUs, TPUMEHEHHE U 3HAUYCHHE B
MIPUPOJE U KU3HU YEIIOBEKA.




YrojbHas KMCIOTA U €€ COJIM, UX
dbu3nYecKre U XUMUYECKHUE CBOMCTBA,
noyiydeHue u npuMenenue. Kauectsennas
peakuus Ha KapOOHAT-UOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJIEHHOCTH, CETbCKOM
XO3SIUCTBE.

[TepBoHauanbHbIE TOHATHS 00
OpraHUYeCKUX BEIIECTBAX KaK O
COCIMHEHUSX YTJIepOia: 0COOEHHOCTH
coctaBa u crpoeHus. [lonsarue o
OMOJIOTMYECKY BaXKHBIX BEIIECTBAX: KUPAX,
Oenkax, yrieBoaax. MarepuaiibHOe
€JIMHCTBO OPraHUYECKUX U HECOPTAaHUYECKUX
COE€INHEHUN.

Kpewmuuii, ero ¢pusndeckre u XUMUIECKHE
CBOMCTBA, MOJIy4YEHUE U TPUMEHEHUE B
3JIEKTPOHUKE.

CoenuHenus: KpeMHHs B ipupoje. Oomue
npeacTaBiaeHus 00 okcuae kpemMHusA(I1V) u
KpeMHHEeBOM kuciaote. CHIMKAThI, UX
UCITOJIb30BaHKE B OBITY, MEIUIIMHE,
IIPOMBIIUIEHHOCTH. BaxkHeunmue
CTPOUTEIbHbIC MaTEpUAJIbl: KEPAMHKA,
CTEKIIO, IIEMEHT, OETOH, KeJIE300€TOH.
[Tpo6eMbl 6€301MacHOT0 UCITOTb30BAHUS
CTPOUTEIBbHBIX MAaTEPUAIOB B IIOBCETHEBHOM
YKU3HU.

JleMoHCcTpanmmn

-OnpenensTs KapOOHAT- U CUITUKAT- UOHBI B
pacTBope.

-OOBICHATH CYITHOCTh IKOJOTUUYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHHUEM
YTJIEKUCIIOTO ra3a B OKpYyXkKarollen cpejie.
-nmocTpupoBaTh B3aUMOCBSI3b
HEOPTraHUYECKUX COCIMHEHUHN yriepojia u
OpraHUYECKUX BEIIECTB.

-ImanupoBaTh U OCYIIECTBIATH HA MPAKTHUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, IPOBOIUTH
HaOIIOAECHHS, 1€7aTh BEIBOBI 110
pe3yabTaTaM dKCIIepUMEHTA.

-CnenoBaTh mpaBuiaM 0e301acHON paboThI B
Ja00paTOPUH TIPH UCIIOJIHL30BAHUHT
XUMHUYECKOU TTOCYABI U 000PY10BAHMS.
-Mcnonp30BaTh MpU BBHITTOJHEHUH YIECOHBIX
3a1aHUHN TEKCTHl YUeOHHMKA, CIIPABOYHBIC
Marepuanisl (Ilepuoandeckyto cucteMy
xumu4deckux 3yeMeHToB .M. Mennaeneena,
Ta0JIUIly PACTBOPUMOCTH KHCIIOT, OCHOBaHUH
U coJiel B BOJE, PJIEKTPOXUMHUYCCKUHN PsiJl
HaIpPsKEHU METAIIOB).

-Mcnonp30BaTh Py BRIMIOJHEHUH YICOHBIX
3aJlaHUM U B MPOIIECCE UCCIIEI0BATEIHCKOM
NeSITEIbHOCTA HAyYHO-TIONYJISIPHY IO
JUTEPATypPy XUMHUUECKOTO COACPKaHNs,
CIIPaBOYHbBIC MaTEpHAJIbI, PECYPCHI
Nurepuera




Mopenu KpuCTAUINYECKUX PEMIETOK aIMasa,
rpadura, MOJEKyJbl QyiepeHa.
AncopOiusi pacCTBOPEHHBIX BEIIECTB
AKTUBUPOBaHHBIM yriIéM. [IpoTuBoras.
Buneomarepuainsl: cHIIMKaTHAs
IPOMBILIIEHHOCTb.

Mopenu MOJEKyI OpraHM4eCKUX BEUIECTB.
JlaGopaTopHbI€ U MPAKTUYECKHE PAOOTHI
JlaGopaTopHBIii OTBIT:

KauectBeHHas peakuus Ha KapOOHAT-HOH.
[Ipaktuueckue pabOTHI:

Ne 4. Tlonyuenue yriekuciaoro rasa.
KauecTBeHHas peakiiys Ha KapOOHAT-HOH.
Ne 5. Pemenune skciepuMeHTaNbHBIX 33124
no teme «Hemeramisn.

Brruncnenus

-110 YPaBHEHHSIM XUMUYECKUX PEAKIUM,
€CJIM OJIMH U3 PEarcHTOB JaH B BHUJIE
BOJIHOTO PacTBOpPa C U3BECTHOW MacCOBOM
JoJIeN

Pasnen 3. Meramisl 1 ux coequnerus (20 1)

Tema 7. O01ue cBoiicTBa
METAJIOB

(4 =)

OO6m1ast XxapakTEepPUCTHKA XUMHUYECKUX
AJIEMEHTOB - METAJJIOB HA OCHOBAHUU UX
nosnoxxeHus B [lepuoanueckon cucreme
XUMUYECKUX PJIEMEHTOB

JI.1. MenneneeBa u CTpOECHHS] aTOMOB.
Crpoenue metamioB. Mertamindeckas CBsI3b
U METaJUIMYecKasi KpUCTauIn4ecKas

-PackppIBaTh CMBICH U3y4aeMbIX IOHATHN U
MPUMEHSTH 3TH HOHITHUS IPU ONMUCAHUU
CBOKWCTB BEIIECTB U UX MPEBPAILLICHUM.
-OO0BsICHATH 0011IME 3aKOHOMEPHOCTH B
V3MEHEHUHU CBOVCTB AJIEMEHTOB METAIUIOB U
VX COEUHECHUN C YYETOM CTPOCHUS UX
aTOMOB.




pemeéTKa. DNEKTPOXUMUYECKHUM Pt
HaIPsKCHUN MeTauioB. DU3nyecKue u
XUMHYECKUE CBOICTBA MeTaioB. O0uue
croco0bI nostyyeHust MetayioB. [lonstue o
KOPpPO3UH METAJIIOB U OCHOBHBIE CIIOCOOBI
3amuThl OT Koppo3uu. CruiaBsl (CTallb,
YyT'yH, TIOpaTIOMUHUN, OpOH3a), X
NpUMEHEHHUE B OBITY U IPOMBIIILIIEHHOCTH.
JleMoHCcTpanuun

O3zHakomileHHE ¢ 00pa3laMy METAJIOB U
CIUTaBOB, UX (PU3UUYECKUMU CBOMCTBAMH.
Mopenu KpucTasIn4ecKuX peméTox
METaJIJIOB.

Buneomarepuainbl: KOppo3uss METAILJIOB .
JIabopaTopHbIe U MPaKTUUYECKUE PAaOOTHI
JIaGopaTopHble onbIThl: O3HAKOMIIEHUE C
o0OpasiamMu CIJIaBOB METAJIOB.
3aBUCUMOCTb CKOPOCTH PEAKLIUU METAILIIA C
KHACJIOTON OT IPUPOJBI METAILIA.
Brruncienus

-[10 YPAaBHEHMSIM XUMHUYECKUX PEAKLIH,
€CJIM OJVH U3 PEAreHTOB COJEPKUT IPUMECHU

-XapakTepu3oBaTh CTPOCHUE METAJIJIOB,
oO1ue Gpu3nyecKre U XUMUYECKUE CBOMCTBA
METAJLJIOB.

-XapakTepu3oBaTh OOLIUE CITOCOOBI
MOJIYYEHHUS METAJJIOB.

-CnenoBathb npaBuiiaM 6e30nacHoi paboThl B
71a00paTOpPUU IIPU UCIIOJIHL30BAHUHT
XUMUYECKOU TTOCYBI U 000PY10BAHMUSI.
-IIpou3BOAUTH BBEIYUCIICHHS 110 XUMUYECKUM
YpaBHEHUSIM.

-Mcnonp30BaTh Mpu BBHITTOJTHEHUH YIECOHBIX
3aJIaHU# TEKCTHl YUeOHHKA, CTIPABOYHBIC
martepuansl (Ilepuoanueckyro cucremy
xuMHuueckux 3nemeHToB JI.1. Menpaeneena,
Ta0JIMILY PACTBOPUMOCTH KUCIIOT, OCHOBAHUI
U COJIEH B BOJE, DIIEKTPOXUMHYECKUN PSJT
HanpsHKEHUM METaJIOB).

-Mcnonp30BaTh pH BHITIOJHEHUN YUEOHBIX
3aJIaHUM U B IIPOLIECCE UCCIIEIOBATEIBLCKON
JEATEIbHOCTU HaYYHO-TOMYJISIPHYIO
JUTEPATYPY XUMUYECKOTO COJECPHKAHUSA,
CIIPaBOYHbBIE MaTEPHAIIbI, PECYPCHI
WNurepuera

Tema 8. BaxkHeiue MeTajuibl U
WX COCTMHEHUS

(16 u)

[[lenounsie metamisl. [lonoxenue B
[Iepronnueckon CUCTEME XUMHUYECKHUX
anemeHnToB /[.1. MenaeneeBa, ctpoeHue
atoMoB . Haxoxnenue B mpupo/e.
dusnyuecKre U XUMHUYECKHUE CBOMCTBA (Ha
npumepe HaTpus U Kayusi). OKCUJIBI U

-O0BSACHATH 00IIIHME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB METAJIJIOB B
rpynnax U uxX COEANHEHUN C YUETOM
CTPOEHHS UX AaTOMOB.

-XapakrepuszoBaTh GU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB




TUAPOKCHUIBI HATpUS U Kanus. [I[pumenenue
IIIEJIOYHBIX METAJIJIOB U UX COCAUHCHUM.
[IlemouHO3eMEIbHBIC METAJIIbl MAarHUM U
KaJIbI[UI, CTpO€HUE aTOMOB. [lonoxxeHue B
[Tepuonnyeckoi cUCTEME XUMUYECKUAX
aneMmeHToB [[.11. MeHneneena.
Haxoxnenue B npupoje. uznueckue u
XMMHUYECKHE CBOMCTBA. BaxkHenme
COCMHEHUS Kb (OKCU, TUIPOKCHUI,
conn). XKECTKOCTh BOJIBI M CIIOCOOBI €€
YCTpPaHEHHUS.

Anromunuii. [Tonoxenue B [lepuoanueckoit
CHUCTEME XMMHYECKHUX dieMeHToB J[. 1.
MeHnneneeBa, CTpOCHUE aTOMA.
Haxoxnenue B mpupoae. Guznyeckue u
XUMHUYECKHe CBoMcTBa. AM(poTepHbIe
CBOMCTBA OKCHJIA ¥ TUJIPOKCHJIA.

Keneso. [lonoxenue B [leproanyeckon
CHUCTEME XMMHUYECKHUX DJICMECHTOB

.. MenpaeneeBa, CTpOEHHUE aTOMA.
Haxoxnenue B npupone. usnueckue u
XUMUYECKHe cBorcTBa. OKCHIBI,
rugpokcuasl u conu xenesa(ll) u
weneza(Ill) .

JleMoHCcTpanyun

B3aumonericTBrue HaTpus ¢ BOJOM.
OxpanuBaHue MjIaMeHd WOHAMHU HATpHUA U
KaJIus.

OkpallrBaHue IIAMEHU MOHAMHU KaJIbIIUS.

METAJJIOB Ml UX COCAUHCHUHN (OKCHIOB,
TUAPOKCHUIOB, COJICH), CIIOCOOBI X
MOJIyYEHU s, TPUMEHEHHE 1 3HAUYCHHE B
MPUPOJIC U KU3HU YEIIOBEKA.

-Pacro3HaBaTh ¢ HOMOIILIO KAY€CTBEHHBIX
peakIuii MOHbI METAJNIOB (MarHusl,
aJIIOMUHUS, IUHKA, YKeJie3a, MEJIH).
-ImanupoBaTh U OCYIIECTBIATH HA MPAKTHUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, POBOAUTH
HaOIIOAECHHS, 1€71aTh BEIBOBI 110
pe3yabTaTaM dKCIIepUMEHTA.

-CnenoBaTh mpaBuiaM 0€301acHON paboThHI B
71a00paTOpPUU TIPU UCIIOJIH30BAHUHT
XUMHUYECKOU TTOCYIBI 1 000PYTI0BaHUS.
-ITpon3BOAUTH BHIYMCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

-BricTpanBath pa3BEPHYTHIC TUCHbMEHHBIE U
YCTHBIE OTBETHI C ONMOPOH Ha HH(OPMAIIUIO
13 ydeOHUKA ¥ CIIPAaBOYHBIX MaTEpHAJIOB,
rPaMOTHO MCIOJIb30BAaTh U3yYEHHBIN
MOHATUMHBIN annapaTr Kypca XUMUH.
-Mcrionb30BaTh MpH BHITIOJHEHUH YU€OHBIX
3aJlaHUM U B TIPOIIECCE UCCIIEA0BATEIbCKOM
JeSITEIbHOCTA HAyYHO-TIONYJISIPHY IO
JUTEPATypPy XUMHUUECKOTO COACPKaHNs,
CIIPABOYHBIC MaTEpPHUAJIbI, PECYPCHI
Nurepuera




BzaumonencTBrue OKkCHaa KalbIUs C BOJOM.
Buneomarepuansl: TopeHHE Kene3a B
KUCJIOPOJE U XJIOPE.

JlaGopaTopHbie U IPaKTUYECKUE PAOOTHI
JlaboparopHsbie onbITh: O3HAKOMIICHHE C
oOpasiaMu alfOMUHUS U €T0 CIIJIaBOB.
AM@oTepHbIe CBONCTBA THIPOKCHUIA
AJTIOMHHHS.

KauecTBeHHbIE peaKkIIMi Ha UOHBI KeJe3a.
[Ipaktuueckue paboOTHI:

Ne 6. XKécTkocTh BOABI 1 METOJIBI €6
YCTpaHEHUS.

Ne 7. Pemenue skciepuMeHTaIbHBIX 33/1a4
1o TeMe «MeTajlIbly.

Brerauciaenus

-1I0 YPAaBHEHUSIM XUMHYECKHUX PEAKIIUN,
€CJIM OJIUH U3 PeareHTOB JaH B U30BITKE WIIN
COJZIEPKUT IIPUMECH;

-MaCCOBOM JIOJIM BBIXOJA MPOYKTa PEAKIINU

Pasnen 4. Xumus u okpyskaromas cpena (3 )

Tema 9. BemectBa u maTepuans
B )KU3HU YEJIOBEKA

(3 9)

HoBbie MmaTepuranbl 1 TEXHOJIOTHU.
BemecTBa 1 MmaTepuaibl B TOBCETHEBHOM
YKU3HU YEJIOBEKA. XUMUS U 3] 0POBBE.
be3omacHoe ucnonp30BaHUE BEUIECTB U
XUMHUYECKUX PEaKIIUi B OBITY.

[IpupoHbIe HCTOUHUKH YTIEBOA0OPOIOB
(yroJib, IpuUpOHBIN Ta3, HEPTH), TPOTYKTHI
UX 1epepadoTKU, UX POJib

-XapakTepu3oBaTh POJIb XUMHUH B PA3THIHBIX
cdepax AesTeNbHOCTHU JIOEH, OCHOBHBIC
BEIIECTBA U MaTEPHUAIIbI, TPUMEHSIEMbIC B
KU3HU COBPEMEHHOTO YEJIOBEKA.
-O0BACHSTH YCIOBHS O€30MaCHOTO
WCIIOJIb30BaHUS BEIIECTB U XUMHUUYECKHUX
peakiuii B ObITY.

- AHATM3WPOBATh U KPUTHUECKH OIICHUBATH




B OBITY ¥ IIPOMBIIIIIICHHOCTH.

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHHE OKPYKatolen
cpensl (peaeabHO T0MyCTUMAs
KOHIIeHTpanus BemecTs - [1JK).

Ponb XuMUU B pEIICHUH SKOJIOTHICCKUX
npooIieM.

MH(OPMAIIUIO O BIUSHUHU IPOMBILUIEHHOCTH,
CENBCKOI0 XO3SMCTBA, TPAHCIIOPTA U Ap. HA
COCTOSIHUE OKPYKAIOLIEN CPEBI.

-YMETh OKa3bIBaTh NEPBYIO IOMOILb ITPU
XUMHUYECKUX 0KOTaxX U OTPaBIEHUSAX.
-IIpuHuMath yyacTtre B 00CYXKJI€HUN
npo0IeM XMMUYECKOM 1 3KOJIOTUYECKOU
HaIlPaBJICHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIINIO TI0 MpodemMe u
IIPEAJIaraTb BO3MOXKHBIE ITYTH €€ pEHICHHUS




5.ITIOYPOYHOE IINTAHUPOBAHUE

8 A, b KJIACCBI
KonnuecTBo yacos
Hdara JJIeKTPOHHBIE
H3Y4YEeHHUs uugposbie
Ne n/m | Tema ypoka Beero Konrpoaensie | Ipakruyeck 00pazoBaTebHbIE
padoThI ue padboThbl pecypebi
[Iman | ®axr
- > 03.09 bu6anorexa IIOK
1 peAMCT XUMHH. TOJIb XUMUH B 1 https://m.edso0.ru/ffod
KU3HU 4YelloBeka. Temna u BemecTsa 210cC
. 06.09 bu6anorexa IIOK
9 OHSATHE O METO/aX IMO3HAHUS B 1 https://m.edsoo.ru/ffod
XUMHN 227e
0 10.09
A —— o o
3 be b PATOP 1 1 https://m.edsoo.ru/ff0d
npuEMBI 0OpaIeHus ¢ 23dc
J1a00paTOPHBIM 000PYIOBAHUEM)) S
q 13.09 bu6mmoreka IIOK
4 HCTBIC BELECTBA M CMECH. 1 https://m.edsoo.ru/ff0d
CnocoOsI pasienieHns cMecen 26ca
[IpakTnueckas pabora Ne 2 17.09 Bu6nmoreka IJOK
5 «Pa3nenenue cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d
OYUCTKU MMOBAPEHHOW COJIN)» 28c8
20.09 but6mmorexa [IOK
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d
2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

XUMHYECKHE JIEMCHTHI. 3HAKH

24.09

bu6mnorexa [JOK

7 https://m.edsoo.ru/ff0d
(CUMBOJIBI ) XUMHUYECKHX 2JIEMEHTOB 2bes
27.09
3 CrapToBas JuarHoCTHUKa
01.10 bu6mnorexa LIOK
9 [TpocTbie U CI0XKHBIE BEIIECTBA https://m.edsoo.ru/ff0d
2d50
ATOMHO-MOJNEKYISIPHOE YUEHHE. 04.10
3aKOH IOCTOSIHCTBA COCTaBa bubmmoreka IIOK
10 BEIECTB. XUMHUUECKas hopmyIa. https://m.edsoo.ru/ff0d
BaneHTHOCTh aTOMOB XMMHYECKHX 2eae
DIIEMEHTOB
OTHOCUTEIbHAS ATOMHAs Macca. 08.10 bubmauoreka LIOK
11 OTHOCHUTENIbHAS MOJICKYIISIpHAS https://m.edsoo.ru/ffod
Macca 323c
MaccoBasi 1011 XAMHYECKOTO 11.10 bubmaorexa LIOK
12 https://m.edsoo.ru/ffod
DJIEMEHTA B COEUHEHUU
350c
KommuecTBo BemecTBa. Moib 15.10 Eubmaorexa LIOK
13 Monsipras Macca ' ' https://m.edsoo.ru/ff0d
2230
dusnueckue 1 XUMUYECKHUE 18.10 bubmorexa OK
14 https://m.edsoo.ru/ff0d
SIBJICHUS. XMMHUYECKas peaKIius 37fa
15 [Tpu3Haku ¥ yCIOBUS MTPOTCKAHMS 22.10 bub6mmorexa IIOK
XUMHUYECKUX PEAKITHM https://m.edsoo.ru/ff0d3

al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

3aKOH COXpaHEHHS MaCChl BEILIECTB.

25.10

bu6mnorexa [JOK

16 https://m.edsoo.ru/ff0d
XUMUYECKUE YPAaBHEHHUS 3b88
BbluncIIeHHS KOJTMYECTBA, MacChl 05.11 Bbu6muoreka LIOK

17 BEIIECTBA 110 YPABHECHUSIM https://m.edsoo.ru/ff0d
XUMUYECKUX PEaKINil 5708
Knaccudukanus XAMUIECKUX 08.11 Bu6morexa [JOK

18 peaxiuii (CoeTnHeHUS, https://m.edsoo.ru/ff0d
paslioKeHUs, 3aMeleHns, OOMeHa) 3134
M. B. JIoMOHOCOB - y4&HBIii- 12.11 bubmmorexa IJOK

19 sHiuKiIoneauct. O6o01eHrE U https://m.edsoo.ru/ffOd
CUCTEMATH3aIUs 3HAHUI 40c4
KonrponbHas padora Nel mo teme 15.11

20 «BemecTBa 1 xumuueckue
PEaKITHI
Bozayx - cmech razos. Cocra 19.11 Bu6morexa [IOK

21 Bo3ayxa. Kuciaopos - anemeHT u https://m.edsoo.ru/ffOd
npocToe BeriecTBo. O30H 448e
dusznuecKre U XUMUYECKHE 22.11

. bubmmoreka IIOK

22 CBOHCTBA KHCIOPO/IA (peaKiuiH https://m.edsoo.ru/ffod
okucieHus, ropenune). [lorstue 06 4614
OKCHIAX 4o0l4
Cr1oco0bI OJTydeHUs KUCIOPOa B 26.11 Bu6morexa LIOK

23 1ab0paTOPUU U MPOMBIIIIIICHHOCTH. https://m.edsoo.ru/ff0d
[Tpumenenue xuciaopoaa 497a

24 TemnoBoi 3pPeKT XUMUIECKOH 29.11 Bbu6mmoreka IJOK

peaKiuu, MOHSATHE O
TEPMOXUMHUYECKOM YPAaBHEHUH,
3K30- U YHJOTCPMUUYECKUX
peaAKIMAX

https://m.edsoo.ru/ff0d4
790



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TonnuBo (HEQTH, Yrojib U METaH).

03.12

bu6mnorexa [JOK

25 3arpsi3HeHUE BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d
MPEIOTBPALLICHUS 4cda
[IpakTtuueckas padota Ne 3 mo Teme 06.12 bubnuoteka [JOK
26 «[omyuenue u codupanue https://m.edsoo.ru/ff0d
KHCJIOPO/Ia, U3YYCHHE €r0 CBOMCTBY 4ae?
Bomopos - aneMeHT u mpocToe 10.12 bubmorexa HOK
27 https://m.edsoo.ru/ff0d
BeriecTBo. Haxoxmenue B mpupoie 44d0
duznyecKkne U XUMHUICCKUE 13.12 bubmmoreka IIOK
28 cBoiicTBa Bogopoa. [Ipumenenune https://m.edsoo.ru/ffod
BOJIOpPOJIa 4ddo
17.12 Bubimoreka [IOK
29 [ToHsITHE O KHCIIOTaX U COJISX https://m.edsoo.ru/ff0d
50d2
CriocoOBblI MoTy4YeHHUs BOJIOPOIa B 20.12 bubsmorexa LIOK
30 naGopatopun https://m.edsoo.ru/ff0d
4ddo
I[IpakTrueckas padora Ne 4 o Teme 24.12 Bbubnunorexa LIOK
31 «ITonyuenue u cobupanue https://m.edsoo.ru/ffOd
BOJIOPOJIa, H3yUCHUE €TI0 CBOKWCTBY 4142
MounsipHblii 00bEM Ta30B. 3aK0H 211z bubmmorexa [IOK
32 ABorapo ' https://m.edsoo.ru/ffOd
o42e
33 Brrancnenus o0béMa, KOJIMYECTBA 10.01 bu6anorexa IIOK
BCIIECTBA ra3a 1o €ro U3BECTHOMY https://m.edsoo.ru/ffOd
KOJIMYECTBY BEIICCTBA UIH 00BEMY 55a0
Boeruncnenus 00bEMOB ra3oB 10 14.01 Bubnmorexa LIOK
34 YPABHCHHIO PCAKII Ha OCHOBE https://m.edsoo.ru/ff0d

3aKOHA 00OBEMHBIX OTHOIICHUH
ra3oB

5708



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

du3nyecKue U XUMUYECKUE

17.01

bu6mnorexa [JOK

35 . https://m.edsoo.ru/ff0d
CBOICTBA BOJBI. 5872
CoctaB ocHoBanwuii. [lonarue 06 21.01 bubmaorexa LIOK
36 ' https://m.edsoo.ru/ff0d
WHIUKATOpaX 5902
24.01
ana KaK pacTBOPHUTEb. Bubnmorexa [OK
37 ACBIIEHHBIE U HEHACKIIIICHHBIE https://m.eds00.ru/ffod
pacTBOpbl. MaccoBast 10715 5b40
BEIICCTBA B PACTBOPE -
o 28.01
Mparmoran il 65 10 o B LOK
38 P OBJICHHC D oP . https://m.edsoo.ru/ff0d
onpeieIEHHON MacCOBOM J0JIeH Eeba
PacTBOPEHHOTO BEIIECTBA» =
31.01
39 KonrponbHas padora No2 mo teme
«Kucnopoxa. Bonopoxa. Boma»
o _ 0 04.02 Bubnmoreka [JOK
40 KCHBI: COCTaB, KIIacCU(PUKALIHS, hitps://m.eds00.ru/ffod
HOMEHKJIaTypa 6646
a1 [ToydYeHHE ¥ XMMHYECKHE 07.02 Bu6nmoreka IJOK
CBOMCTBA KMCJIOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d6
aM(OTEpHBIX OKCHJIOB 64e
OCHOBaHUS: COCTAB 11.02 Brbmorexa LIOK
42 ' ’ https://m.edsoo.ru/ffOd
Kiaccudukanus, HOMEHKIIATypa 67ca
[Mony4yeHne U XUMUIECKUE 14.02 Brbmorexa LIOK
43 Y https://m.edsoo.ru/ffOd

CBOICTBAa OCHOBAHUU

67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsl: coctas, knaccupukanus,

18.02

bu6mnorexa [JOK

44 https://m.edsoo.ru/ff0d
HOMECHKJIaTypa fee?
[TonydeHue U XUMHYECKUE 21.02 bubmorexa IIOK
45 o https://m.edsoo.ru/ff0d
CBOMCTBA KHUCJIOT
fee2
Conu (cpeaHue): HOMEHKIATYPA, 25.02 Bu6nmorexa IJOK
46 CHOCOOBI OJyYEHUS, XUMUYCCKUE https://m.edsoo.ru/00ad
CBOMCTBa 9474
o 28.02
Pamenine stenmmeATA Bumorera LIOK
47 https://m.edsoo.ru/00ad
3a1a4 110 TeMe «OCHOBHBIE KJIacChl ob7c
HEOPTaHUYECCKUX COCTUHCHUI) E—
['eneTnueckas CBA3b MEXIAY 04.03 bu6anorexa IIOK
48 KJIaccaMH HEOPraHHYECKUX https://m.edsoo.ru/00ad
COETMHEHNH 9a50
O00011IeHNE U CHCTEMATH3aLIUs 07.03 Eubmaorexa LJOK
49 . https://m.edsoo.ru/00ad
3HAHUHI
9ch2
50 KonTtponbHas pabota Ne3 1o Teme 11.03
«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTUHCHUIN
I[TepBble MOMBITKH KJIacCH(PUKALUH 14.03 Bubnuorexa LIOK
51 XUMHUYECKUX dJieMeHTOB. [ToHsATHE O https://m.edsoo.ru/00ad
Ipymnax CXOIHbIX 3JIEMCHTOB 9ffa
Hemmomtscoras enorevt o Buanorexa LIOK
52 pHoZ https://m.edsoo.ru/00ad

XUMHUYECKUX 3aemeHToB /1. H.
MeneneeBa

ab2c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

21.03

bu6mnorexa [IOK

53 [Tepuoel, TPYIIIBI, TOATPYIIITBI https://m.edsoo.ru/00ad
ab2c
Ctpoenue atomoB. CocTas 01.04 bubmaorexa HOK
54 P ) https://m.edsoo.ru/00ad
aTOMHBIX s111ep. M30TOnbI
a342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK 04.04 bubnuoreka [JOK
55 aTOMOB 3JieMeHTOB [leproanueckoit https://m.edsoo.ru/00ad
cuctemsl . 1. Menneneena abbc
08.04
entota o oto nonoweo 8 BuGorexa LIOK
56 N https://m.edsoo.ru/00ad
ITepnonnueckou cucreme /1. U.
a824
MemnneneeBa
e Depnommcio s e
57 AU D YK H TP Y https://m.edsoo.ru/00ad
N. MenneneeB - y4€HbIi, IEIATOT U 2966
rpak1aHuH E—
5 15.04 bu6anorexa IIOK
58 JIEKTPOOTPUIIATEIBHOCTH ATOMOB https://m.edso0.ru/00ad
XUMHYECKUX DJIEMEHTOB
aab8
18.04 bu6mmoreka IIOK
59 HNonnast xuMuyeckas CBI3b https://m.edsoo.ru/00ad
ac34
bu6anorexa [IOK
60 KoanenTnas nonspras 22.04 https://m.edsoo.ru/00ad
XUMHYECKas CBSI3b
aab8
N 25.04 bub6mmorexa IIOK
61 OBAJICHTHAA HEIIOIAPHAA https://m.edsoo.ru/00ad

XHMMHNYECCKas CBA3b

aab9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

29.04 Bu6mmorexa IJOK
62 CreneHp OKUCIEHNS 1 https://m.edsoo.ru/00ad
ae28
o 02.05 bubmmoreka IIOK
63 KHCITCIIbHO 1 https://m.edso0.ru/00ad
BOCCTaHOBUTEIIbHBIC PCAKIMH 0076
06.05 bu6mnorexa LIOK
64 OKHCIIUTEIN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/00ad
b076
KonTponsHas padota Ned ro teme 13.05
65 «CTpoeHune aroma. XuMHA4YeCcKast 1 1
CBSI3b»
1 16.05
[TpoMeskyTOYHas aTTECTAIU.
66 1
[TiceMenHas paboTa
0606 20.05 bubmauoreka LIOK
67 ODTICHUE H CHCTEMATHAMHA 1 https://m.edsoo.ru/00ad
3HAHUU
9ch?2
68 O0600IIeHNE 1 CUCTEMATH3AIINS 1 23.05 Bbubnunorexa [LIOK
3HAHUM https://m.edsoo.ru/ffod
61c6
OBIIEE KOJIMYECTBO YACOB I10O 68 5 5
[TPOT'PAMME
9 A, b KJIACCBI
Kosn4ecTBO 4acoB DIeKTPOHHBIE
Ne n/m Tema ypoka KoutpouabHbie | [Ipaktuyeck Aara i ppoBLIe
Bcero H3Yy4YeHHs o0pa3oBaTe/IbHbIE
padoThI e padoThbI
pecypenbl

[ iran

daxr



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

ITepronnueckuii 3aK0H.
Ilepuonnueckas cucrema
XAMHYECKUX dJIEMEHTOB /1. H.
Menneneesa

03.09

bu6mnorexa [JOK
https://m.edsoo.ru/00ad
b5%

3aKOHOMEPHOCTHU B M3MEHEHHU 06.09 Bu6morexa [IOK
CBOMCTB XUMUUYECKUX PJIEMEHTOB https://m.edsoo.ru/00ad
HEPBBIX TPEX MEPUOJIOB b6b6
Knaccupukanus 1 HOMEHKIATypa 10.09 bubmmorexa LOK
https://m.edsoo.ru/00ad

HEOPraHMYECKUX BEIIECTB b762
Bunpl xummnueckou CBSI3U U TUIIBI 13.09 bubnmorexa LIOK

. https://m.edsoo.ru/00ad
KPHUCTAIUTMYECKUX PELIETOK bach
KonrponsHas padora Nel o teme 17.09
«IloBTOpEHue u yriuybieHne
3HAHHUM OCHOBHBIX Pa3/IelIOB
Kypca 8 kiacca
Kiraccudukanuys XuMru4aecKux 20.09 bu6anorexa IIOK
PEaKIHii 10 Pa3InIHBIM https://m.edsoo.ru/00ad
MIPU3HAKaM bcb0
[ToHATHE O CKOPOCTH XUMHYECKOM 24.09 Bu6nuorexa [JOK
peakiuu. [ToHATHE 0 TOMOTEHHBIX https://m.edsoo.ru/00ad
1 T€TEPOr€HHBIX PEAKIIHIX be9a
[lonsaTre 0 XUMHUYECKOM 27.09

paBHOBecuu. DaKTOPBHI,
BIIMSIFOIIIAE HA CKOPOCTh
XUMHUYECKOW pEeaKIuu 1
MOJI0KEHUE XUMUYECKOTO
paBHOBECHS

bu6anorexa [JOK
https://m.edsoo.ru/00ad
c28¢c



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

01.10

bu6mnorexa [JOK

aucconuanusi. XuMU4ecKue
pEaKIUy B paCTBOPAX)»

9 OKuCMTENLHO- https://m.edso0.ru/00ad
BOCCTaHOBUTEIIbHBIC PCAKIMH
cade
Teopus 37E€KTPOIUTUUECKON 04.10 Bubmuorexa [JOK
10 aucconuanyu. CHIbHBIE U clla0ble https://m.edsoo.ru/00ad
AIICKTPOJIUTHI cd68
08.10 Bbu6muorexa LIOK
11 HoHHbIe ypaBHEHUS peaKIuii https://m.edsoo.ru/00ad
d448
XHMMHUYECKHE CBOMCTBA KUCJIOT U 11.10
OCHOBAHHUM B CBETE bubmmoreka IIOK
12 HpeCTaBICHUH 00 https://m.edsoo.ru/00ad
DIIEKTPOJTUTHYECKOM d5d8
JTUCCOLMALIAN
13 XUMHUYECKUE CBOWCTBA COJIEH B 15.10 Bbubmuoreka [IOK
CBETE MPEACTaBICHHUI 00 https://m.edsoo.ru/00add
AIIEKTPOJUTUUYECKOMN JTUCCOIMAIAH 8b2
18.10 Bubmuorexa LIOK
14 [ToHsITHE O THIPOJIU3E CONICH https://m.edsoo.ru/00ad
d9d4
O06001IeHNE U CHCTEMAaTH3AIUS 22.10 bubmmorexa LIOK
15 . https://m.edsoo.ru/00ad
3HaHUN
ddi2
[IpakTnueckas pabora Ne 1. 25.10 Bbu6nmoreka IJOK
16 «Petienne 3KCIepUMEHTATBHBIX https://m.edsoo.ru/00ad
3a71a9» dbfa
KonTtponsHas padora Ne2 1o teme 05.11
17 «INEKTPOIUTHYECKAS



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

OO61ast XxapakTeprCTHKA

08.11

bu6mnorexa [JOK

18 rajoreHoB. XMMUYECKUe https://m.edsoo.ru/00ad
CBOICTBA Ha MpUMeEpPE XJI0pa dfe2
Xnoposogopos. ConsHast 12.11 Bu6nmorexa IJOK
19 KHMCJIOTa, XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00ad
MOJIy4eHHE, IPUMEHEHUE €104
[Ipaktuueckas padora Ne 2 o 15.11 bubamnorexa LIOK
20 teme «llonydeHue coysiHOM https://m.edsoo.ru/00ad
KHCJIOTBI, U3y4eHUe & CBOHCTB» e348
Brruncnienus no ypaBHeHUsIM 19.11 bubnmnorexa [{IOK
21 XUMHUYECKUX PEAKIIMH, €CITH OJUH https://m.edsoo.ru/00ad
U3 PEareHTOB JIaH B U30bITKE €488
22 OG1iast XapakTepucThKa 22.11 Bubimorexa [IOK
571eMeHTOB VIA-rpyribl https://m.edsoo.ru/00ad
e64a
ANn0TpOnHbIE MOILI/I(bI/IKaHI/IIf 26.11 BuGmorexa [IOK
23 cCppl- HaXOV)K FICHHC COPBL H € https://m.edsoo.ru/00ad
COCJMHEHUH B IPHUPO/IE.
y e6da
XUMHYECKUE CBOMCTBA CEPHI
CepoBoJI0pOI, CTPOEHHE, 29.11 Bu6mmorexa IJOK
24 (bu3HYecKre U XUMUIECKUE https://m.edsoo.ru/00ad
CBOMCTBA €802
Oxcunpl cepbl. CepHast KMCIIOTA, 03.12 bu6mmoreka IIOK
25 (bu3HYecKre 1 XUMUYECKUE https://m.edsoo.ru/00ad
CBOMCTBA, IPUMEHEHHE ea28
XHMMUUYECKHE PEAKLIUH, JICKAIIE 06.12
B OCHOBE ITPOMBIIILICHHOT
cnoc::co%: H(E)nyquHﬂecelf)OHc?ﬁ bubmmorexa LIOK
26 https://m.edsoo.ru/00ad

KHUCJIOTBhI. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpebl
COCIMHECHUSIMU CEPBI

ec8a



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

Brraucnenue maccoBoi 101

10.12

bu6mnorexa [JOK

27 https://m.edso0.ru/00ad
BBIXOJIa TIPOJYKTa PEaKITuu
ec8a
OO61ast XxapakTepuCcTHKa 13.12
31eMeHTOB VA-rpynnel. A30T, bubnuoteka [JOK
28 pacrpocTpaHeHUE B PUPOJIC, https://m.edsoo.ru/00ad
(bU3UYECKUEe M XUMHUYECKUC eeab
CBOMCTBA
AMMHUaK, ero GU3NIECKUe U 17.12 Bbubmuorexa IIOK
29 . .
XAMHUYECKHUE CBOWCTBA, MOJIyUYCHHUEC https://m.edsoo.ru/00adf
U MPUMEHEHHUE 004
[IpakTrnueckas padora Ne 3 o 20.12 bubnmnorexa [{OK
30 teme «[lonyuenue ammuaka, https://m.edsoo.ru/00ad
U3Y4YEHHE €0 CBOMCTBY 180
A3oTHas Kuc0Ta, e€ huzndyeckue 2412 budmmorexa LOK
31 . https://m.edso00.ru/00ad
Y XUMHYECKHE CBOMCTBA
306
Vcnonp30BaHNE HUTPATOB U 27.12
conen :Jl;/IMOHI/ISI B IgaquTlse Bubnmorexa [IOK
32 VIMACPAILHBIX YAODPEHIH. https://m.edsoo.ru/00ad
XHUMUYECKOE 3arpsI3HEHUE 518
OKPY’KAIOIIEH CPEbI S
COCIMHECHUSMH a30Ta
o : :
Boohopman krenors, rmaccie o Bubmiorera LIOK
33 b . https://m.edsoo.ru/00ad
Y XUMHYECKHE CBOMCTBA,
f68a
MOJTy9YeHUE
14.01
I/IaCHOJILI;OBaHHe E(11)00(1)21T0B B Bubmuotexa [IOK
34 KQHACCTBE MUHCPATIbHbIX https://m.edsoo.ru/00ad

ynoopeHuit. 3arps3HeHue
pupoaHOM cpenbl hochaTamu

fc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20

Yraepon, pacipoCTpaHEHUE B

17.01

bu6mnorexa [JOK

35 npupoae, Gpuznveckue u https://m.edsoo.ru/00ad
XHUMHUYECKHE CBOMCTBA fd9c
Okeunpl yriepozna, ux 2101 bubmmoreka I{OK
36 (IWBVH CCIHE 1 XHMUACCIHE https://m.edsoo.ru/00ad
CBOMCTBA. DKOJOTUYCCKUC febe
MPOOJIEMBI, CBSI3aHHBIC C OKCHUIOM —
yraepoza (1V)
24.01 Bbu6muorexa LIOK
37 YronbHas KKCII0Ta U €€ COJIH https://m.edsoo.ru/00ae
006¢
HpaK"l:I/I‘{eCKaSI pabora Ne 4 o 28.01 Bu6smorexa [IOK
38 reme “llonyuenne yriekucnoro https://m.edsoo.ru/00ae
ra3a. KauecTBeHHas peakius Ha
" @
KapOOHAT-UOH
[lepBoHauagbHbIC TOHATUS 00 31.01 bubnuoreka [IOK
39 OpPTaHUYECKUX BEIIECTBAX KAK O https://m.edsoo.ru/00ae
COCIMHEHUAX yTIepoia 054e
04.02 Bubmuorexa LIOK
40 KpemHuii u ero coenuHeHus https://m.edsoo.ru/00ae
080a
S — " Bubmioress LIOK
41 . https://m.edsoo.ru/00ae
3a7a4 no teMe «BaxHueimme 0bf2
HEMETaJUTBI U UX COCTMHCHUS —
KonrpomnsHas padora Ne3 mo teme 11.02
42 «BaxkHeune HeMeTaIbl U UX

COCAUHCHUA



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

OO61ast XxapakTepuCTHKA
XUMHYECKUX DJIEMEHTOB —
MeTaJUI0B. MeTayutnueckas CBI3hb

14.02

bu6mnorexa [JOK

43 https://m.edsoo.ru/00ae
Y MeTaJUTn4ecKas ) 103e
KpUCTANTNYECKasl perIéTKa. =
Du3NYECKUE CBOMCTBA METAJIOB

44 XUMHUUYECKHE CBOMCTBA METAIIOB. 18.02 bu6anorexa IIOK
DICKTPOXUMHUYCCKUMN PSJT https://m.edsoo.ru/00ae
HANPSKEHUN METAJJIOB 1156
OGuiue crnocoOs! NoTydeHHUs 21.02
MeTaiioB. CriaBel. BeraucieHnus bu6anorexa IIOK

45 M0 YPaBHCHUSAM XUMHUYECKUX https://m.edsoo.ru/00ae
peaKIui, €CJI OJINH U3 PeareHTOB 1156
COJICP)KUT MPUMECH

25.02 Bu6mmorexa LIOK
46 [ToHsITHE O KOPPO3UH METAIIIOB https://m.edsoo.ru/00ae
1278
28.02 bu6anorexa IIOK
47 []ea04YHbBIE METAIIIBI https://m.edsoo.ru/00ae
14b2
OKcuABI ¥ THIPOKCH]IBI HATPHSI U 04.03 Buommorexa LIOK

48 https://m.edsoo.ru/00ae

KaJus
14b2
07.03 bubmmoreka IIOK

49 menoqlfogeMeHH{He METALIRL = https://m.edsoo.ru/00ae

KaJbIUA ¥ MarHHH
15e8
Baxxueiimue coeTuHeHUS 11.03 bubmmorexa LIOK

50 B https://m.edsoo.ru/00ae

15e8

51 O06001IeHNE U CUCTEMATH3AIHS 14.03

3HAHUU



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKECTKOCTH BOJBI M CIIOCOOKI €6

18.03

bu6mnorexa [JOK

52 https://m.edsoo.ru/00ae
YCTpaHEHUS 1886
53 [IpakTuueckas pabota Ne 6 mo 21.03 bubnuoteka [JOK
TeMe "KECTKOCTh BOABI U METOBI https://m.edsoo.ru/00ae
e€ ycTpaHeHus" 1lae8
01.04 Bubmmorexa [IOK
54 ATIOMUHHI https://m.edsoo.ru/00ae
1c64
AMdoTepHbIe CBONCTBA OKCHIA U 04.04 bubnmorexa LOK
55 - https://m.edsoo.ru/00ae
1c64
08.04 Bu6mmorexa LIOK
56 Keneso https://m.edsoo.ru/00ae
1d86
OKcubl, THAPOKCUIBI U COTH 11.04 Brbmorexa LIOK
57 ’ https://m.edsoo.ru/00ae
xenesa (II) u xxenesa (III)
35e6
58 O00011eHNE U CUCTEMATH3AIHS 15.04
3HAHHI
oo st o bumotexa LIOK
59 . https://m.edsoo.ru/00ae
3aj1a4 1o reMe «Baknenmue 3de8
METAJUTbI ¥ KX COCITMHCHUS E—
Boeraucnenus mo ypaBHEHUSIM 99 04
XUMHUYECKUX PEAKINH, eClIi OJIUH Bubmorexa [IOK
60 M3 PEareHTOB JIaH B M30BITKE WIH https://m.eds0o.ru/00ae

COAEPKUT NpuMecH. Beruncnenus
MAaCCOBOM JOJIM BBIX0JIa MPOJIYKTA
peakuuu
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

O000111eHE ¥ CUCTEMATU3ALIUI

25.04

61 N 1
3HAHUHA
KontponsHas padota Ned 1o teme 29.04
62 «Baxkueimune MeTauibl U UX 1
COEIUHEHUS
N 02.05 bu6mnorexa IIOK
63 CliecTsa i MaTepHaibl B 1 https://m.edsoo.ru/00ae
[MOBCEIHEBHOM KU3HHU YETOBEKA 350
< 06.05 bu6mnorexa IIOK
64 MMUHCCKOC 3al PASHCHHUC 1 https://m.edsoo.ru/00ae
OKpY’KaroIIen Cpeibl 4970
Ponp xumuu B penieHuun 13.05 bubmorexa [OK
65 ot pete 1 https://m.edsoo.ru/00ae
AKOJIOTUUYECKUX ITpodIieM
4270
0606 16.05 bubmauorexa [IOK
66 ODTICHHC H CHCTCMATH3ATIHA 1 https://m.edsoo.ru/00ae
3HAHUI
0d0a
0606 20.05 bubnoreka ITOK
67 ODIICHUE | CHCTCMATH3AIIA 1 https://m.edsoo.ru/00ad
3HAHUI
b33c
O00011IEHNE ¥ CUCTEMATH3 AL 23.05 Bu6mrorexa HOK
68 IH H 1 https://m.edsoo.ru/00ad
3HAHUU
9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

JUCT KOPPEKTUPOBKUPABOYEN ITPOT'PAMMBI

B pabouyio nporpamMmmy BHOCSTCS CIEAYIOIINE U3MEHEHUS:

OcHoBaHus:
No ITo ITo Tema KonnuecTBo [Tpuunna Cnoco6
ypoka | imany | Gaxty 4acoB KOPPEKTUPOBKHU | KOPPEKTUPOBKHU

Bcero




6. YHEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon WN.T"., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus, 9 xnacc/ I'abpuensn O.C., Octpoymon WN.T"., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemenue

METOJIUYECKHUE MATEPHUAJIBI AJISd YUUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SmrykoBa A. B. Hactonbshas
KHHTra yautens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: [Ipoda, 2021.

2. N'abpuensu O. C., Amykosa A. B. Terpaab ans 1abopaTOpHBIX OMBITOB U
npakTuieckux pabor. 8 ki. K yuednuky O. C. 'abpuensna «Xumus. 8 kinacey. M.
Hpoda, 2022.

3. 'abpuensu, O. C. Meroauueckoe nocodue k yueonuky O. C. I'abpuensina
«Xumusy. 8 kiaacc / O. C. I'abpuensn. - M. : [Ipoda, 2021. - 109.

4, T'abpuensz, O. C. Meroaudeckoe nocobue k yueouuky O. C. ['abpuensHa
«Xumusy. 9 kiaace / O. C. I'abpuensn. - M. : Ipoda, 2021. - 108.

5. Xumus : TexHosornueckue kaptol K yueoOHuky O. C. 'abpuensna «Xumus. 8
Kiacey» : Merogudeckoe nocooue / JI. . Acanosa. - M. : [Ipoda, 2020

6. Xumus : rexnosorudeckue kaptel K yueOHuky O. C. 'abpuensna «Xumus. 9
Kiacey» : Meroaudeckoe rnocooue / JI. . Acanona. - M. : [lpoda, 2018

7. Xumus. 8 xi1.: KoHTposbHbIE U TpoBepodHbIe paboThl kK yueonuky O. C.
I"abpuensna «Xumus. 8» [ O. C. I'abpuensn, [1. H. bepeskun, A. A. Yimakosa u zip. -
M.: Ipoda, 2022. JlaHHbBIE.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

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

http://www.chemnet.ru I'azeta «Xumusi» u caiit 11 yautens «5 uny Ha ypox
XUMUN

http://him.1september.ru Equnas xomnekmus LIOP: IlpeaMeTHas KOISKIHS
«XuMHS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcnepuMeHThl: xumusi. Komnekuus Poccuiickoro o6meo0pa3oBaTebHOTO MOpTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas oumMIua a NiKOJIbHAKOB IO XUMUH

http://chem.rusolymp.ru Opraanyeckast XuMHUs: SJICKTPOHHBIN YICOHUK IS
CpEJIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XHUMHH: JICKTPOHHBIN YIeOHUK

http://www hemi.nsu.ru OTKpBITBIA KOJUTSIHK: XUMUS

http://www.chemistry.ru JluctTaHiimoHHas: OJTUMIIHAJIA TIO XHMHH:
TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbBINA MPOEKT.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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