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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTABJIICHA HA OCHOBE TpEOOBaHMII K pE3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B DI'OC 00O, a Takxe Ha ocHOBe (enepaibHON padboueit
IpOrpaMMbl BOCIHTAHUS M C Y4€TOM KOHIEHIMHM MpernofaBaHus y4eOHOTo
npeaMmera «XuMHS» B 00pa3oBaTeNibHbIX — opraHu3auusx Poccuiickoit
denepann.

[Tporpamma no XxuMuM J1a€T NpeACTaBlI€HUE O LENsAX, 0OIIel cTpaTeruu
oOy4eHMs, BOCIIMTAHHMS M Pa3BUTHs OOYYaIOIIUXCS CPEICTBAMH YYEOHOIO
OpeiIMeTa,  yCTaHaBIMBAaET  00s3aTENbHOE  MPEIMETHOE  COJIEp KaHHE,
Ipe1yCMaTpPUBAET PACIPEICIICHHE €ro IO KjaccaM M CTPYKTypUpOBaHUE IO
paszenam M TeMaMm MNpOrpaMMbl MO XMMHUHU, ONPEIEISET KOJIUYECTBEHHbBIE U
KayeCTBCHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCTICIOBATEIPHOCTh M3YYCHHSI XHMHUU C YYETOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€OHOro Ipollecca, BO3PACTHBIX
0COOCHHOCTEM O0O0yYarommxcs, OINpeeseT BO3MOXHOCTU MpeaMeTra s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus, a TaK:Ke TPEOOBAHUIMA
K pe3yJbTaTaM OOydYeHHs XMMHHM Ha YPOBHE LEJNell W3ydeHHUs MpeaMmeTa U
OCHOBHBIX BHUJOB YYEOHO-ITO3HABATEIbHON JAESITEIbHOCTH OOyYaromerocs Mo
OCBOEHHMIO YU4E€OHOTO COJEPKAHMUSL.

3HaHWE XWMHU CIYXUT OCHOBOH Il (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJaronierocs, €ro NpeJCTaBICHU 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAKHYIO
poJIb UrpatoT (HOpMUPYEMbIE XUMHUEN MPEICTABICHUS O B3aUMONPEBPAILIEHUAX
SHEPruud U 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTIX PEUICHUS INI00ATbHBIX
npoOJieM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM,
NUIIEBON M 3KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PABOOXPAHECHHUS.

N3ydyenne xumuu:

CHIOCOOCTBYET peaju3allMd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUsS KYyJbTYpPbl JIMYHOCTH, €€ oOumeid U (QyHKIMOHAIBLHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHUpOBaHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
o0y4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITENIbHOW y4eOHON J1eATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
NOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM ESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiJa HA €AMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
00yyarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHHUAM, K TPUPOAE, K UYEIOBEKYy, BHOCHT CBOHl BKJIaa B
AKOJIOTHYECKOE 00pa3oBaHuEe 00yUarOUIUXCsl.

JlanHble HarpaBieHUsl B 0O0yYEeHUH XMMHUHU 00ECeunBarOTCs Creunu(UKOM
colepKaHUsl y4yeOHOro mpeAMeTa, KOTOpPbIM SBJISETCS MEeAarornyecku
aJanTHUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumMumn Ha ypoBHE OCHOBHOT'O OOIIEro 00Opa3zoBaHUs OPUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCS CHCTEMbI MEpPBOHAYAIBHBIX TOHSATHI XUMUH,



OCHOB HEOPTraHWYECKON XMMHUU M HEKOTOPBIX OTAEIIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepKaHus MporpaMMbl O XUMHH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxoja kK e€ uzyuenuto. Cojiep>kaHue CKIIaJIbIBAETCS U3 CUCTEMBbI
NOHATUH O XHWMHYECKOM D3JIEMEHTE U BEIIECTBE M CHUCTEMBbI TMOHATHHA O
XUMUYECKON peakiuu. OO0€ 3TU CUCTEMBbl CTPYKTYpPHO OpPraHU30BaHbI IO
OPUHILMITY IOCJIEI0BATEIBHOIO Pa3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUYECKHX
IPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunognueckoro 3axkona JI. M. MenaeneeBa kKak OCHOBHOI'O 3aKOHa
XUMUMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— MpPEACTaBICHUN 00 3IEKTPOJUTUYECKON JMCCOLMALMU BEIIECTB B
pacTBopax.

Teopernyeckue 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE ASMIIMPUYECKU
NOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEAOBATEIBHO OT
OIHOTO ypOBHS K JpPYyroMy, BBINOJHASA (DYHKIUM  OOBSICHEHUS U
IPOTrHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTHYECKOIrO
IPUMEHEHUS U TIOJYUYEHUS U3yYaeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHAS O XUMHWYECKOW COCTAaBJSIOIIEM HAay4yHOM KAapTHHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPObl, HEHHOCTHOTO OTHOILIECHHS K HAYYHOMY 3HAHUIO
U METOJaM IO3HaHMs B Hayke. M3yueHne XUMHUHM IPOUCXOIUT C IPUBJICUEHUEM
3HAaHMM W3 paHee M3YUYEHHBIX Y4eOHBIX MNpeaMeToB: «OKpyKaroUMil MHp»,
«buonorus. 5—7 xknacce» n «Pu3uka. 7 Kiace».

[Ipy u3yyeHUHM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  HAyKM Kak 00JIacTh  COBPEMEHHOI'O  €CTECTBO3HAHMS,
PAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M KakK OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajladya y4yeOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHUN — BaKHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUH, JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO
XapakTepa, si3bIKa HayKH, B IPHOOIMIEHUH K HAYyYHbIM METOJAM IO3HAHMS IPU
U3YYEHUM BEUIECTB M XMMHYECKUX pEaKlHil, B (POpPMUPOBAHUU U PA3ZBUTUU
NO3HABATEJbHBIX YMEHUW W HX NPUMEHEHUH B Yy4eOHO-IIO3HABATEIbHOU H
y4eOHO-HUCCIIEIOBATENbCKON J1€ATEIbHOCTH, OCBOEHUM MPaBHII OE30MacHOro
oOpalieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XUMUM Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUe LETH, KaK:

— (OpMHpPOBAHHWE HWHTEUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJ€HHOCTh OOy4Y€HHS Ha CHUCTEMaTHYECKOE NPHOOIICHUE
oOy4JaronMxcst K CaMOCTOSITEIbHONW MO3HABATEIBHON JI€ATEIbHOCTH, HayYHBIM
MEeTOJ[aM TMO3HaHUs, POPMUPYIOIINUM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

—  obecnieyeHwe  yCJIOBHMH,  CIOCOOCTBYIOIIMX  MNPUOOPETEHHUIO
oOyJaronMMHUCs ~ ONbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, MO3HAHUS U
CaMOINO3HAHUs, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), HMEOIIUX
YHUBEPCAIbHOE 3HAUYCHHUE ISl PA3JIMYHBIX BUJIOB ACSTEIbHOCTH;

— ¢opmupoBaHue o00IIEeH (QPYHKIMOHATLHOW W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHHH OOBICHATh U OLEHUBATH SBIICHHS



OKPY’KaIOILIEr0 MUPA, UCMOJb3Ysl 3HAHUSL U OIBIT, NOJYYEHHbIE NP U3yUYEHUU
XUMUH, MPUMEHATh UX MPU PELIEHUU MNpoOJieM B TMOBCEIHEBHOM JKU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (dopmupoBaHHe Yy OOYyYarOlIMXCS TyMaHUCTUYECKUX OTHOIICHH,
NOHUMAaHUSl UEHHOCTH XHWMHYECKMX 3HAHWM N BbIPAOOTKH SKOJOTMYECKU
1eJeco00pa3HOro MOBEACHUS B OBITY W TPYAOBOWM JESITEIHHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEIbI;

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX LEHHOCTEMH,
TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduias ¢  HalpaBIE€HHOCTH
JanbHeIero o0yueHus.

OO0miee yucao 4YacoB, OTBEAEHHBIX JUISI M3YYEHHS XHUMHUM Ha YpPOBHE
OCHOBHOTI0 0011ero oopa3zoBanus, coctaniseT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayanbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poinb XuMHM B )KU3HU YEJIOBEKA. XMMUS B CUCTEME HaAYK.
Tena u BemecTBa. PU3NUECKHUE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BewecTB. [loHaTHEe 0 MeToAaxX MO3HAHUS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
CnocoOnI pa3zesneHus: cMeceil.

ATOMBI ¥ MOJEKyJbl. XUMHUYECKHE 31eMEHThl. CUMBOJIBI XMUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckast (opmyisa. BalleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA coOcTaBa BemlecTB. OTHOcHUTeNbHas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAs Macca. MaccoBasi 10J11 XUMHYECKOr0 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas wMacca.  B3anumocBs3b
KOJIMYECTBA, MAacChl M 4HUCIa CTPYKTYPHBIX €QUHUIL BemecTBa. Pacuérel mo
dbopMynamM XUMHUYECKUX COEAMHEHUI.

®duznyeckue M XUMHYECKHE SIBJICHHUA. XHUMHUYECKas peakuuss u e€
OPU3HAKU. 3aKOH COXPAHEHMsSI MacChl BEUIECTB. XHWMHUYECKHE YpPAaBHEHHS.
Knaccudukanus XuMu4ecKux peakuui (COeuHEeHus, pa3ioKeHUs, 3aMEIECHHS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCY/I0M, MpaBWiaMu pabOThl B J1abOpaTopuun
U npuéMamMu oOpallleHHs ¢ Ja00paTOPHbIM OOOpPYJAOBaHUEM, H3YyUYEHHE U
onucaHue (PU3UYECKUX CBOWCTB O0Opa3lOB HEOPraHWYECKUX  BEIIECTB,
HaOmo/ieHrne (pu3nyeckux (TUIaBJIeHUE BOCKA, TasHUE JibJIa, paCTUPAHUE caxapa
B CTYyNKE€, KUIIEHHE U KOHJIEHCAlUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJECHCTBUE MeJla € KHUCIOTOM)
SABJICHUM, HAOJIOJIEHWE M ONHCAHME NPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pa3znokeHue caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMoaecTBUE
xernesa ¢ pactBopoM conu meau (I1), usyuenue cnocoOoB pa3aeneHus: cMecei: ¢
NOMOIIBIO  MarHuTa,  (QUIbTPOBAHWE,  BbIIAapUBaHUE,  JUCTUILIALIMS,
xpomartorpadus, MNPOBEACHUE OYUCTKA MOBAPEHHOW COJIM, HAONIOACHUE H
ONMKMCAHUE PE3yJIbTATOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpaHEHMSI MaCChl, CO3/IaHUE MOJIeJIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaHelimue npeacTaBuTe M HEOPraHMYEeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U mpocToe
BeliecTBo. HaxoxxneHnue kuciopoaa B mpupoie, (pU3MYEeCKUe M XUMUYECKUE
cBorictBa (peakuuu ropenus). Okcuabl. [Ipumenenue xuciopona. CrocoObl
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuum W mpoMbllieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPO/IaA.

TernoBoil 3(hPexT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKUE PEAKIUU. TOIUIMBO: yrojlb MU METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHUE TapHUKOBOTro 3¢ (peKrta, pa3pylieHue 030HOBOIO CJIOS.

Bopopon — smemeHT uM mpocTtoe BemiecTBO. HaxoxaeHwe Bogopona B
npupoae, (GU3MUECKHME W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucinorsl u conu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBa BOAbl. Bojga kak pacTBopurenb. PacTBOpHI.
HaceblienHble 1 HEHACHIIEHHBIE PACTBOPBI. PacTBOPUMOCTh BEIIECTB B BOJIE.



MaccoBast nons BemecTBa B pAacTBOpPE. XHWMHUYECKHME CBOWCTBA BO/IBL.
OcHoBanus. Poib pacTBOpOB B NpHUpPOJE W B KU3HU uenoBeka. Kpyrosopor
BOJbI B IPUPOJIE. 3arpsi3HEHNE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX
BOJL.

Knaccudukanusa neoprannyeckux coenuneHuit. Oxcunl. Knaccudukanms
OKCHJIOB: coJjieoOpa3yromine (OCHOBHbIC, KHUCJIOTHBIC, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. PU3MUECKHME W XUMUYECKHE
CBOMCTBA OKCHUJIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccudukanuss OCHOBaHM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHuA. HoMenknarypa ocHoBanuil. OU3NUECKUE U XUMUYECKHUE CBOWCTBA
ocHoBaHuU. [losryueHre OCHOBaHUM.

Kucnotsl. Knnaccudukauus kucnor. Homenknarypa kucior. @usnyeckue
U XUMUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHoctu metaimnoB H. H. bekerosa.
[lonyueHnne KUCIOT.

Comu. Homenkiarypa coneil. ®Duznyeckue M XHWMHUYECKHUE CBOWCTBA
conen. [Tomyuenue coeil.

['eHeTnueckas CBs3b MEX/Y KJIaCCaMU HEOPTraHUYECKUX COECTUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACJIEHUE COJEpKaHMsl KHCIOpOoJa B  BO3IYyXe,
NOJIyYeHHE, COOMpaHue, paclo3HaBaHWE W U3YUYEHHE CBOMCTB KHCIOPOAA,
HAOJIIOICHUE  B3aUMOJCMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W TMIpEKpalleHus: TOopeHus (moxkapa), O3HAKOMIIEHHE C
oOpa3laMl OKCHUJIOB U OIKUCAHUE HX CBOMCTB, IOJIyde€HUE, CcoOUpaHue,
pacrio3HaBaHME€ W M3YyYEHHE CBOWMCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJICHCTBHUE
BojIopoja ¢ okcuaoMm Menu (II) (BoO3MOXKHO MCIOIB30BaHUE BUICOMATEPUATIOB),
HaOyoieHre 00pa3lloB  BELIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEM pPacTBOPEHHA BEUIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEH PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBUE BOJbI C METaUIaMU (HAaTPUEM U KaJbIUEM)
(BO3MOKHO HCIOJIb30BaHUE BHUAEOMATEPUAIOB), MCCIEI0OBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIaccOB, HaOJOJIEHUE HW3MEHEHUS
OKpacKd HWHIUKATOPOB B pAacTBOpax KUCIOT W UIEJNOYel, H3y4YeHHe
B3aumojiericTBus okcuaa meau (II) ¢ pacTBOpoM cepHOUM KUCIOTBI, KUCIOT C
METaJlJIaMU, PEaKIUA HEUTPAIU3ALNY, ITOJyYEHHE HEPACTBOPUMBIX OCHOBAaHMU,
BBITECHEHUE OJHOTO MeTajljla JPyrMM U3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lady Mo TeMe «BaxHelme Kiacchl HEOPraHUYECKUX
COCAMHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
iemeHToB J[. . MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBHUTE/IbHbIE PeaKINU

[lepBble MOMBITKH KIACCU(PUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBbIX 3JIEMEHTOB (LIEJIOYHBIE U LIEJIOYHO3EMEIbHBIE METaJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIE 00pa3zyloT aM@oTepHbIe
OKCHJIbI U TUIPOKCHUJIBI.

[lepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHass W JAJIMHHONEPUOJHAA (POPMBI
[lepnognueckort cucrembl XxuMmuueckux oanemeHtoB [[. WM. Menneneesa.
[Iepmoasl n rpynnel. PU3NYECKUI CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHoJa U IPyNIbl AIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX sfep. HM30Tombl. DIEKTPOHBI.
CrpoeHue 3IEeKTPOHHBIX 000JI0YEK aTOMOB NMEpPBbIX 20 XUMHUYECKUX 3JIEMEHTOB



[Tepnognueckon cucremsl J[. 1. MenneneeBa. XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuoanueckoit cucreme /. . Menneneena.
3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyINIaM U epruoaam.
3nauenue Ilepmommueckoro 3axkoHa wu llepuommueckon cuCTEMBI
XUMHYECKUX DJIEMEHTOB IS pa3BUTUS HayKy W npaktuku. /. . MenneneeB —
YUEHBIN U TPaXKJaHUH.

Xumnueckast cBs3b. KoBaneHTHass (moyispHas M HEMOJISIpHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MlOHHAs CBSA3b.

Crenenp okucineHus. OKHCINUTEIBHO-BOCCTAHOBUTENBHBIE — PEAKIIMH.
[Iponecchl okucneHns U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lOB BEIIECTB METAJUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUIFOCTPUPYIOIIUX IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX PpPEAKLIUN
(ropeHue, peakuuu pasaoKeHUsl, COEAUHEHUS).

Meoscnpeomemmnule ceasu

Peanmmszanust MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHMM XUMHUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHbIX
NOHATUH, TaK W TOHATUW, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTecTBEHHO-HAy4YHblE TOHATHS: Hay4yHbIM (akT, rumnoresa,
TEOpUs, 3aKOH, AaHalIu3, CHUHTE3, KiacCU(pUKALMs, [EePUOJUYHOCTD,
Ha0JII0/ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usnka: marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, J3JIEKTPUYECKUH 3apsl, BEILIECTBO,
TeN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, (PU3NUYECKUE BEIMYMHBI,
€AVHULIBI U3MEPEHUS, KOCMOC, IIJIAaHETHI, 3BE311bI, ConHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemrecTBo U XUMHYECKasi peakuus

[lepnognueckuii 3axoH. [lepnoandeckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUN CBOMCTB
XUMHUYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalausl, KalbLUUd M UX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHEM JJIEMEHTOB B Ilepmommueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BemecTBa: BUAbl XMMUYECKOW CBSI3U. THIIBI KPUCTAJUNIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAUIMYECKON PEIETKH
Y BHJa XUMHUYECKOU CBS3H.

Knaccudukanuss 1M HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Ppa3iIM4HBIM KJaccam
HEOPraHUYECKNUX COCAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakuuid MO Pa3IUYHbIM IMpU3HaKam (1o
YHUCIIy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BELIECTB, O TEIJIOBOMY 3D (eKTy,
0 MW3MEHEHHIO CTEIEHEW OKHCIEHHS XMMHUYECKMX DJJIEMEHTOB, IIO
00paTUMOCTH, TIO YYaCTHIO KaTtajlu3aTropa). OJK30- U IHAOTEPMHUECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [lonarue 06 oOpaTUMBIX U
HEOOpaTUMBIX  XUMUYECKUX peakuusx. lloHsATHE O TOMOreHHBIX U



rereporeHHbix peakuusax. I[lonarue o kartanmuze. IloHsTHe O XHMMHYECKOM
paBHOBecuU. DakTOpbl, BIUAIOINIME HA CKOPOCTh XMMHYECKOW peakuuu u
M0JIO)KEHUE XUMHUYECKOTO0 PAaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU, AJIEKTPOHHBIA OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHHME  ypaBHEHHU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX PEAKUUNA C HCIOJIb30BAaHUEM METOAA
3JIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHUCCOILMALIMH. DJIEKTPOIUTBL U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAHMCCOLUMALUU BEIIECTB C
pazIMYHBIMU BUAAMHU XHUMHUYECKOU cBsizu. CreneHp nucconuanuu. CUIIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHUSI PEAKIUHA HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE YypaBHEHUs peakuuid. CBoHcCTBa
KHCJIOT, OCHOBaHUI M COJIEM B CBETE MPEACTaBICHUN 00 3JIEKTPOJIUTHUYECKOU
mucconuanuu. KauectBeHHbIe peakiin Ha HOHBL. [loHsATHE O rTMAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJENIAMH KPUCTALNIMYECKUX PEIIETOK HEOPTraHHMYECKHX
BELIECTB — METAJUIOB M HEMETAJUIOB (rpadura M anMasa), CIOKHBIX BEILECTB
(x7aopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOU
peakuMy  OT  BO3JEWCTBHUS  PAa3iIMYHbIX  (PAKTOPOB,  HCCIIEOBaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, IpoLEecca AMCCOUUALNU KHCIIOT,
HIeJI04ei 1 cosieil (BO3MOXKHO HCIIOIb30BaHUE BUIE0 MAaTEPUAIIOB), TPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAaKIMi MOHHOrO OOMEHa
(oOpa3zoBaHue ocajaka, BbIJEICHUE Ta3a, O0Opa30BaHHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pEaKLUUn
(ropenue, peakuuu Pa3IoKEHMUs, COEJIMHEHHUS ), pacno3HaBaHue
HEOPraHUYECKUX BEIIECTB C IOMOLIBI0 KAaYECTBEHHBIX PpEAKIUH Ha HOHBI,
pelIeHre SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U MX cOeIMHEHUSA

OOmast xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucaeHus. CtpoeHne u GUu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA HAa MOpUMEpe XJjopa
(B3auMOJEICTBUE C METaUlaMH, HEMeTalaMy, Lieno4yamu). XJIOPOBOJIOPOA.
ConsiHasg KUCI0Ta, XUMAYECKUE CBOMCTBA, MOIYyYEHHE, IPUMEHEHUE. JlelicTBre
XJIOpa ¥ XJIOPOBOJIOPOJA HA OpPraHW3M 4YeJloBeKa. BakHeulne XJI0puabl U UX
HAXOXKJEHUE B IPUPOJE.

O6mass  xapakrepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u punyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KUCIOpoAa U Cepbl. AJJIOTPOIHBIE
MOJU(UKALUUA KUCIOPO/ia U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (U3MYecKue M XHUMHuYecKue cBoiicTBa. OKCHUIBI Cephl  Kak
NPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KHCIIOTa, (U3UYECKUE U
XUMUYECKUE CBOMcTBa (0OOIIME Kak TPEACTaBUTENs Kilacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIeKAIIHEe B OCHOBE MTPOMBIIUIEHHOTO
crnocoba mnosyyeHus: cepHoil kucnoTsl. [IpumMenenue cepHoil kuciotel. Conu
CePHOI1 KHCIOTHI, KA4CCTBEHHAS peakuusi Ha Cynbdar-uoH. Haxoxaenue cepsl
U €€ COeMHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JAO0XKIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

O6mas xapakTepucTuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacupoCTpaHEHUE B



npupojie, Gu3nYecKrue U XMMUYECKHe cBocTBa. KpyroBopoT a3oTa B mpupoje.
AMMHMaK, ero pu3nyecKkue U XUMHUYECKHE CBOICTBA, OJIyYeHUE U TPUMEHEHUE.
Conu amMMOHMS, WX (PU3HYECKHME U XUMHUYECKHUE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakuusi HAa HOHbI aMMOHUA. A30THasi KUCIOTa, €€ MOJyYEHHUE,
(¢u3znueckre W XUMUYECKHE CBOMCTBa (0OlIMEe Kak MpeacTaBUTENs Kiacca
KUCIIOT U crneurduueckue). Vcnoap30BaHre HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHUI. XUMHUECKOE 3arpsi3HEHUE OKpPY Karollen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JTOK/IU, 3arPA3HEHUE BO3/1yXa, [TOYBBI
u BojioéMoB). Docdop, amorponubie Mogudpukanuu docdopa, Guznyeckue u
xumuueckue cBorctBa. Oxcua  dochopa (V) u  docdopnas xuciora,
dbu3nYecKkre U XMMUYECKUE CBOMCTBA, ostyueHue. Mcnonb3zoBanue dhocdaTtoB B
KaueCTBE MUHEPAJIbHBIX yI00pEHHI.

O6mass  xapakrepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, alNIOTPOIHbIE
MOJU(UKALNH, PACIPOCTPAHEHHE B NPUPOAE, (PUIUYECKUE U XUMUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriaepona B npupoje. Okcuasl yrieposa,
uX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA KUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBI3AHHBIE C OKCUIOM
yriepoaa (IV), rumore3a rino0albHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
adpdexr. YronpHas kKuciaora u e€ coiM, UX (PU3NUECKUEe U XUMHUYECKHUE
CBOMCTBA, Mojy4yeHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O
COEIMHEHUSIX yriiepoja (METaH, 3TaH, 3TUJIEH, aleTHJIEH, 3TaHOJ, TJIUUEPHH,
yKCycHasi KucioTa). IlpuponHble HCTOYHHKM  yriaeBOAOPOJIOB  (yroib,
IPUPOAHBIN ra3, HePTh), IPOIYKTHI UX Mepepad0TKH (OEH3UH), UX POJb B OBITY
U NpoMbIIIeHHOCTH. [loHsATHE 0 OMOJIOrMYecKr BaKHBIX BELIECTBAX: JKHUPaX,
Oenkax, yrieBoJax — M UX pOJIM B JKU3HU 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTraHUYECKUX COETMHEHHM.

KpeMHuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IOJIY4YEHUE U
npumenenne. CoequHeHus KpeMHusi B mipupojie. OOuue mnpeacraBieHus 00
okcujie kpemuus (IV) u kpemaueBoi kucinore. CUIIMKAThI, UX UCIOJIH30BAHHE B
OBITY, B IPOMBIIIJIEHHOCTH. Ba)kHeillline cTpouTeNnbHbIE MaTEpUAIIbL: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, *Kee300eToH. [Ipobiembl 6€30MacHOro UCMOIL30BaHUs
CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue OoOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOU
KHUCJIOTBI, IPOBE/ICHUE KAaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U HAOJI0IeHNE
PU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolue (PU3NIECKUe U XUMUYECKUE
CBOMCTBAa TaJOr€HOB M WX COEIMHEHUA (BO3MOYKHO MCHOJb30BAHHE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oOOpasliamMu XJIOpUJIOB (TajJOreHHUIOB),
O3HAKOMJIEHME C oOpa3lamMud cepbl U €€ COECOUHEHUsIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HAOJIOJIEHHE Ipolecca OOYTIMBaHUS
caxapa IOJ JACHMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCIOTHI, H3Y4YCHHE
XUMUYECKUX CBOMCTB  pa30aBICHHONW CEpHOM  KHCJIOTHI, MPOBEJCHUE
KaueCTBEHHOM peakuud Ha Cyab(paT-uOH U HaOMIOJAEHUE MpHU3HAKa €€
IPOTEKaHMsl, 03HAKOMJIEHUE ¢ (PU3MUYECKMMU CBOWCTBaMH a30Ta, Gocdopa u nux
COEIMHEHH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OOpa3LaMu
a30THBIX U POoCHOPHBIX yIOOpPEHUH, MOJlydeHrue, COOUpaHue, paclio3HaBaHUE U
U3y4YeHUE CBOICTB aMMHaKa, MPOBEJEHUE KAYECTBEHHBIX pEAKIUH Ha HOH



aMMOHUSI W (¢ocpaT-MOH U HU3YYEHUE TNPU3HAKOB UX MPOTEKAHHS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHMCIOTBI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HU3YYEHHE MOJENEH KPHUCTAIUIMYECKUX
pemi€ToK anmasa, rpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcoOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOras3a, MOJy4YyeHue, COOMpaHHEe, PACIIO3HABAHUE M HM3YUYECHHE CBOMCTB
YIJEKHUCIOTO Ta3a, IpPOBEACHUE KAayeCTBEHHBIX pEaKUuMid Ha KapOoHAT W
CUJIMKAT-UOHBl W H3yYEHHE IPU3HAKOB MX IPOTEKAHUSA, O3HAKOMIIEHUE C
IPOAYKIMEN CWIMKATHOM NPOMBINUIEHHOCTH, PELIEHHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenIme HeMeTalIbl U X COSUHEHUSD).

MeTtajiibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAJUIOB Ha
OCHOBAHHH UX NOJIOXKEHHU B [lepuonnueckon cucreMe XMMHUYECKUX JIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIuioB. MeTtannnueckas
CBSI3b M METAJUIMYECKasd KPUCTAJUIMYECKASI PEIIETKA. DIEKTPOXUMHUYECKAN Pl
HaIpsOKEHUM MeTauioB. PU3MYECKMEe W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momyyeHuss MmeTawioB. IIoHATHE O KOpPpPO3MH METAILJIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JIOpPAJIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBIIIEHHOCTH.

[[{emounpie  MeTtaiuibl:  mosioxkeHne B llepuogmueckoir  cucreme
xuMudeckux aneMeHToB /. 1. MenneneeBa, CTpoeHME UX aTOMOB, HaX0XKICHUE
B npuponae. duznyeckue M XUMUYECKHE CBOMCTBA (HAa NpUMEpPE HATpUs U
kanusi). OKcHIbl M THUAPOKCHUIBI HaTpus M Kanus. [IpuMeHeHue IenoyHbIX
METAJIJIOB U UX COCITMHEHUM.

[[lenouyno3eMenbHbIE MeETadabl MAarHuii M KaJbLMW: II0J0XKEHHE B
[lepnognueckort cucremMe xumudeckux odnemeHtoB [[. WM. Menneneesa,
CTPOEHHME MX aTOMOB, HaXxOXAcHUE B Ipupone. Pu3ndeckne U XUMHUYECKHE
CBOMCTBA MarHus W KaJbllusg. BakHelIne coeauHEHHS Kanblus (OKCHI,
TUAPOKCHUJ, coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPaHECHMUS.

AmomuHui: nosiokeHue B llepuonnueckon cucTeMe  XMMHYECKHX
anemeHntoB J[. M. MenneneeBa, CTpOE€HHE aroMa, HAXOXKJICHHE B INPUPOJE.
®dusnyeckue M XMUMHYECKUE CBOWCTBA AIIOMUHUA. AMQOTEpHbIE CBOMCTBA
OKCHJIa ¥ TUAPOKCU/IA ATFOMUHUS.

Kene3o: nonoxenue B lleproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenaeneeBa, ctpoeHne atoma, HaxoxaceHue B npupone. duznueckue u
XUMUYECKue cBoMcTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (II) u
xenesa (III), ux cocra, CBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHME C 0Opa3llaMd METaNIOB U CIUIABOB, HUX (PU3UUECKUMU
CBOMCTBaMH, H3YYEHHE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHIA
KaJlbLM U HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB),
UCCIIEJOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOIE
(BO3MOXKHO  HCIOJIb30BAaHUE BHUACOMATEPUAIOB), MPU3HAKOB IPOTEKAHUS
KAUECTBEHHBIX PEAKIINM HAa MOHBI: MAarHus, KAJIbLMS, A JIOMUHUS, INHKA, XKEe3a
(IT) u xenesa (IlI), memu (II), nHaOmomeHWE W OMHCAHUE MPOIECCOB
OKpalllUBaHUsl IUJIAMEHU HWOHAMHU HaTpHsl, Kauus U KaiblUs (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHHUSA WM THAPOKCUIA LMHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHenme MeTaibpl U UX COEUHEHUSD).

XHMHUS M OKpPY:KaoUas cpeaa



BemecTBa n Marepuranbsl B NOBCEJHEBHOW KM3HU 4eJIOBEKa. beszomacHoe
UCII0JIb30BaHUE BEIIECTB U XUMHUYECKHUX peakluii B ObITy. [lepBas momoiup npu
XUMHUYECKUX 0KOTax U OTPaBICHUSX.

XUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (peaeiabHas JOMyCTUMAast
KOHIIEHTpanusi  Bemiects, pgainee — [IJIK). Ponp xumMum B pernieHuun
AKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4eHue o0pa3loB MaTEpUANIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, MOJIUMEPHbBIE
MaTepHaibl).

Meoscnpeomemmnule ceasu

Peasmmszanust mMexnpeaMeTHbIX CBA3EH NMPU W3YyYEHMM XUMHUHU B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHATUWA, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHS: HAyYHbIN (DAKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHaJIU3, CHUHTE3, KIACCU(PUKALMS, NEPUOJUYHOCTh, HAOIIOJECHUE,
AKCIIEPUMEHT, MOJIEIUPOBAHUE, U3MEpPEHUE, MOJIEIb, SBJICHHUE, MapPHUKOBBIN
a3 dekT, TEXHOIOTUSI, MaTEPHUAIIBI.

®duzuka: Marepusi, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsii, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JAUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€  COCTOSIHME  BEIeCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTANINYECKAsl pEelETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, E€AUHUIIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa, 3KocUucTeMa, MUHEPAIbHBIE
yA00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEPATbI, TOPHBIE MOPOJIbI,
N10JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOILIEro
00pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYyYEHMsS] XMMHHU B €JUHCTBE y4eOHOH U
BOCIIUTATENIbHOW  JIEATEILHOCTH B COOTBETCTBUUM C  TPaJULUOHHBIMU
POCCUICKMMHU COLMOKYJIbTYPHBIMU M JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU,
OPUHATHIMA B OOILIECTBE MpaBUJIaMU U HOPMamu IMOBEAEHUS U CIOCOOCTBYIOT
poleccaM CaMOITO3HAHUS, CAMOPA3BUTHA U COLUATM3ALUN 00YyYarOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAUUd U
pacIIMpEHNE OIbITA ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOr0 BOCIMTAHMS:

LHEHHOCTHOTO  OTHOWIEHUS K  OTE€YECTBEHHOMY  KYJIbTYpHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, TOHMMaHUS 3HAYEHUS XUMHUYECKOU
HAyKW B )KU3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JTOCTOBEPHOM
uHpopmaleil o0 MepeAoBbIX JOCTHXKEHHMSIX M OTKPBITUSX MHUPOBOH H
OTEUECTBEHHOM XUMHUH, 3aUHTEPECOBAHHOCTHM B HAyYHbIX 3HAHUAX 00
YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

IPEICTABICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTHBE, KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEIOBATENbCKOM, TBOPUYECKOM W JPYrUX
BUJIAX JIE€SITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATENBHOCTH
IIPU BBIMIOJHEHUHU Y4€OHBIX, O3HABATEIbHBIX 3a/1a4, BHIIIOJIHEHUH XUMHYECKHUX
SKCIIEPUMEHTOB,  CO3JaHUM  Yy4YEOHBIX  IPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  TMpoOlecce ATOM  y4eOHOM
JEeSATENbHOCTH, TOTOBHOCTU OLICHMBATh CBOE IOBEIECHHWE M TOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEICTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUS O BEIIECTBE U XUMUYECKON peaklnu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHUS CYIIIHOCTH HAyYHON KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHSA MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEZIOH, O POJIM XUMHUU B TO3HAHUU ITHX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHBBI, HAIlPaBJICHHbIC HA MOJYYEHHE HOBBIX 3HAHUU
M0 XUMHHM, HEOOXOJIUMBbIC I OOBSICHEHHS HaOJI0/IaeMbIX MPOLECCOB U
SBJICHUM, MMO3HABATENbHOM, MH(POPMALIMOHHON M YUTATEIbCKON KYJbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIBHON pabdoThl C Y4YE€OHBIMM TEKCTaMH,
CIOPABOYHOM  JIUTEpPaTypo, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOYYEHHMIO M TO3HAHUIO, JIOO03HATEIbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K C€aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEI0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBIEHHOCTH U YPOBHS OOyYEHHMS B
JIaJIbHEHIIIEM;

4) popMupOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/10POBBIA 00pa3 >KW3HH, OCO3HAHHME MOCIEACTBUN U
HENPUSATHE BPEIHBIX MPUBBIYEK (YNMOTPEOJEHUS aJIKOroJisi, HApPKOTHUKOB,



KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  IpH
oOpalieH ¢ XUMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) TpyaA0BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YyYEHHUIO MPOQPECcCHuil U Tpyaa pa3IudyHOTO
poJzia, YBaKE€HUE K TPY/ly U pe3yJbTaTaM TPYAOBOM JIE€ATEIbHOCTH, B TOM YHUCIE
Ha OCHOBE NPHUMEHEHHS MPEIMETHBIX 3HAHUW MO XMMHUHU, OCO3HAHHBIN BBIOOP
UHAUBUIYAJIbHOM  TPaeKTOpPUM NPOJOJDKEHUsT 00pa3oBaHUS C  YUYETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX NHTEPECOB U
NOTpeOHOCTEM, yCIHemHOW MNpPOoPEeCcCUOHATLHON JEATEIbHOCTH W Pa3BUTHUS
HEOOXOIMMBIX YMEHHI, FOTOBHOCTb AaJalTUPOBAThCA B MNpOo(hecCHOHATbHOU
cpene;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

9KOJIOTMYECKU LEIeCO00pa3HOe OTHOLIEHUWE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILIECTBOBAHMSI, TOHMMAaHUE LIEHHOCTH 3/10POBOIO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOIIOJACHUS
npaBusl OE€30MACHOTO TMOBEACHUS TpPU paboTe C BeElIeCTBAMM, a TakKXKe B
CUTYALMSIX, YTPOXKAIOIIMX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJyYaEMbI€ MPU U3YUYEHUU XUMUU, IS
peleHns 3a1ay, CBSI3aHHBIX C OKPYXAKIIEeW NPUPOJHOM Cpenou, i
NOBBIIICHNUS YPOBHS 53KOJIOTMUECKOW KYJbTYPhl, OCO3HAaHMS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKUX MpoOJeM U IMyTed HUX pEelIeHUs MOCPEACTBOM
METOJIOB XMMUH, SKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIbLHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJbTAaTOB BBIIEISIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOICHAYYHbIC TOHATUSA (3aKOH, TEOpHs,
OPUHILIMI, THUIOTE3a, (PaKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApPYroe.),
KOTOpBIE HCIIOJNB3YIOTCI B €CTECTBEHHO-HAYyYHbIX YYEOHBIX MpeIMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 3TUX NpeaMeTroB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KApTUHE MHPA, U YHUBEPCAIBHBIC
yuyeOHble JaeilcTBUs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHBIE),
KOTOpbIE 00ecneuynBaroT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YUEOHOU JI€ATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS! TPU OCBOCHHUH
3HAHMI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTEPHbIE
IPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MMOHATHUAMM ), HCIIOIb30BATh
NOHATHS I OOBSICHEHUS! OT/ACIbHBIX (PAKTOB U SBJICHUN, BHIOUPATh OCHOBAHUS
U KpPUTEpUH [UIsl KJIACCU(PUKALMH XUMUYECKUX BEUIECTB M XHUMHUYECKHX
peaklMii, yCTaHaBIMBAaTh MPUYUMHHO-CIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU
U3YYEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 AHAJIOTUH), AEJIaTh BBIBOJbI U 3AKIHOUYEHUS;

YMEHUE MPUMEHSTh B IMpOILECCe IO3HAHMS TMOHATUA (TPEIMETHBIE H
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIE
IPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKas popMyia
U YpaBHEHUE XUMHUYECKON peaklMH — NP PELICHUU YYeOHO-IT03HABATEIbHbIX
3aJa4, C Y4€TOM OTUX MOJIEIbHBIX MPEJCTaBICHUN  BBIABIATH WU
XapaKTEepHU30BaTh  CYIIECTBEHHbIE MPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XMMHYECKMX pPEAaKUUH, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPHUYMHHO-CIEJICTBEHHbIE CBSI3W M NPOTHUBOPEYHs] B
U3y4YaeMbIX IPOLECCax U SIBJICHUSX.

Ba3oBble uccienoBarenbckme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHbIE BOIPOCHl B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KAuyeCTBE OCHOBBI i (POPMHUPOBAHUS THUIIOTE3BI I10
IIPOBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKICHUU;

OpUOOPETEHHE ONbITa MO IUIAHUPOBAHUIO, OPraHU3AlMM U MPOBEIEHUIO
YYEHMUYECKHX 3KCIEPHUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO MPOrHO3UPOBATH €r0 pe3yibTaT, PopMyInpoBaTh 0000IIEHHUS
Y BBIBOJIBI MO pe3yJibTaTaM MPOBEAEHHOTO ONBITA, HUCCIIEIOBAaHUS, COCTABIATh
OTUET O MPOJIeIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAJIU3UPOBATh W HHTEPHPETUPOBATH HMH(OOPMALUIO
pazNuMYHBIX BUAOB U (GOPM TMPEACTABICHUS, MOJIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (HAay4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEp KAHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKHM OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE NMPUMEHATh Pa3jIN4HbIe METO/bI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
uH(pOpPMAaIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33/]a4 OMPEAEIEHHOTO TUIIA, IPUOOPETEHHUE OIbITA
B 00JIaCTU HKCIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO HCIIOJIb30BAHUSL PA3JIUYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO (OPMY MPEICTABICHUS
uH(pOpMaIMU U WJUIIOCTPUPOBATH pElIaeMble 3aa4d HECIOXHBIMH CXEMaMH,
quarpaMMamu, Ipyrumu (popmamu rpaduKu ¥ KX KOMOMHALMSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B IIpoliecce YYEOHOUW U
MCCIIEOBATEIBCKOM NEeATEIbHOCTH uH(pOpMaLUIO 0 BIISTHUU
IPOMBIIIEHHOCTH, CEJIbCKOIO XO34iCTBA W TPAHCIOPTa HA COCTOSIHHE
OKPYXKaroUer MPUPOTHON CPEIBI.

KoMMmyHHMKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUs 3a7aBaTh BOIPOCHI (B XoJe auaynora v (WiM) TUCKYCCUH) IO
CyLIECTBY 00CYyKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIOJHEHUS MPETI0KEHHOH 3a1a4H;

YMEHUSl MPEACTABIATh MOJYYEHHbIE pe3yJibTaThl I03HABATEIbHOU
NESATENbHOCTY B YCTHBIX M NUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
pe3yibTaTOB BBINOJHEHUS XHMHYECKOTO HKCIIEpUMEHTa (JadopaTOpHOIO
OTbITA, TA0OPATOPHOUN PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUSI y4e€OHOro COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHON W  HCCIEAOBATEIbCKOW  JIESITEIbHOCTH MpPU  PEIICHHUH
BO3ZHUKAIOLIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uniii  (0OCyX JeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpJIMHALIMSA COBMECTHBIX JEHCTBHUI, OINpEAEIICHUE KPUTEPUEB IO OLEHKE
KauecTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIE YHMBepcaibHbIe YUeOHbIe el CTBUSA:

YMEHUE CaMOCTOSITENIbHO ONPEACNIATh LENH ACSTENbHOCTH, IJIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTb, BRIOMpaTh Hanboliee 3pPeKTUBHBIE CIOCOOBI pelIeHUs! Y4eOHbIX
U TO3HABATENbHBIX 33Ja4, CAMOCTOSITEIbHO COCTAaBJSATh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA AJTOPUTM JEUCTBUWA TNPHU BBINOJHEHUM 3aJaHUM C Y4ETOM



NOJIYYEHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLMIX,
OLIEHMBATh COOTBETCTBHE IMOJIYYEHHOI'O PE3YyJIbTaTa 3asIBJICHHOM L€, YMEHHE
UCIIOb30BaTh M AHAJIM3UPOBATh KOHTEKCTBHI, NPEMJIaracMble B YCIIOBHH
3aJIaHUM.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 0O0A3aTEIBHOIO

coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHN (enepaibHONM paboyell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAy4YHbIE 3HAHUS, YMEHHUSA U CHOCOOBI
JneucTBUl, crneuuduyeckre JUisi TpeAMETHON o00sacTu «XuUMHs», BUIBI
NESATENbHOCTHY 1O TOJYYEHHMIO HOBOIO 3HAHUSA, €ro HHTEpIpeTaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHuy oOydeHus B 8 kJiacce npeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUECKUX MOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUHN BJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECH
(oTHOpOIHASI ¥ HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHAasT Macca, KOJWYECTBO BELIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJII XMMHYECKOTO DJJIEMEHTa B COCAUHEHMHH,
MOJIIpHBI ~ 00BEM,  OKCHJ,  KHCJIOTa,  OCHOBaHHWE,  COJlb,
ANEKTPOOTPULIATENLHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas peakuus,
KJ1accu(uKanus peakuuii: peakiiMi COEUHEHUs, PEaKIUU Pa3I0KEHHUs,
peakuuy 3aMelleHHs, peakiuu OOMEHa, 3K30- U HSHAOTEPMHUYECKUE
peakiuu, TeroBoi 3ppekT peakiuu, Sapo aTomMa, IEKTPOHHBIN Cloi
aToMa, aToMHas oOpOuTaldb, paJAUyC aroMa, XHUMHYECKas CBS3b,
NOJIApHAsE W HENoJIApHAas KOBAJEHTHas CBsI3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas JOJs BellecTBa (MPOLEHTHas
KOHLIEHTpAaIMsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATUH WU
MPUMEHSITh 3TU TOHSTHUS MPU OMKMCAHUY BEUIECTB U X MPEBPAILICHUI;

e HCIOJIb30BATh XUMHUYECKYIO CUMBOJMKY JUISl COCTaBiieHUs (HOpMys
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUK;

e OMNpEAeNsITh BAJEHTHOCTh AaTOMOB  3JIEMEHTOB B  OWHAapHBIX
COCJIMHEHUSAX, CTENEeHb OKUCJIEHUS DJJEMEHTOB B  OMHApHBIX
COCIMHEHUAX, NPUHAICKHOCTh BEIIECTB K ONPEAECNIEHHOMY KIIACCY
COEIMHEHUN MO (popmyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIECHTHASI U
MOHHAs) B HEOPraHUYECKUX COCJIUHECHUSX;

e packpeiBaTh cMmbIcH llepmommueckoro 3axona JI. WM. Menneneena:
JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOJUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX MosioxkeHus B [lepuonnueckont cucreme,
3aKOHOB COXPAHEHHsI MACChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh M XapakTepuzoBaTh TabimuuHyro (opmy Ilepuoanueckoit
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)y, mansie
1 OoJIbILIME MEPUO/Ibl, COOTHOCUTh 0003HAUYEHHMSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuoguueckass cucrema xumudeckux sjementoB JI. .
MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COocTaB M 3apsja sjapa, oOlee 4Yucio
AIIEKTPOHOB U PACMPEIECICHUE UX MO JIEKTPOHHBIM CJIOSIM);



K

KJIacCUUIIMPOBATh  XUMHUYECKHE  DJIEMEHTHI,  HEOPraHUYECKHE
BEILIECTBA, XUMUUYECKHUE peaKIuu (110 YUCTY U COCTaBY YUaCTBYIOIIUX B
pEaKklUy BEILECTB, [0 TEMIOBOMY 3P QeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB
pa3IUUHBIX  KJIACCOB,  MOATBEpXkJasi  OMUCAHHE  MPUMEPAMU
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT HUX
KQueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUUYECKUX
MpEeBpaIIECHUN B Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MAacChl
BEILLECTB, MAacCOBYIO JIOJK XHMMHYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MAacCOBYIO [OJII0 BEIECTBA B pacTBOpE, IPOBOJIUTH
pPacy€Thl MO YPAaBHEHUIO XUMHUUYECKON peaKkilvi;

MPUMEHSITh OCHOBHBIE OMNEpPAIMU MBICIUTEIBHON JESITEIBHOCTH —
aHaJdu3 U CHUHTE3, CpaBHEHHE, OO0O0O0IIeHHe, CUCTeMaTU3alNIo,
KJIacCU(UKAIMIO, BBISIBIICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3EH — IS
M3YUYCHUSI CBOMCTB BEHIECTB M XUMHYECKUX PEAKIUMA, €CTECTBEHHO-
Hay4YHbl€  METOAbl  TO3HAHMS —  HAOJNIOJICHUE, H3MEpPEHUE,
MOJIEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN );

CIENOBaTh IMpaBWUjaM  TMOJb30BAHHUS XMMHUYECKOM TMOCYJIOM H
7a00opaTOpHBIM 00OpPYJOBAaHHUEM, a TakKe IpaBWiiaM oOOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKUMSIMU IO BBIIOJIHEHUIO
Ja00paTOPHBIX XUMUUYECKUX OIBITOB IO TMOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOpPOJAa U KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C  ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE DKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB WIEJNOYEH W  KHUCIOT C IOMOLIBIO
WHIMKATOPOB (JaKMycC, (peHoJIPTaIenH, METUIOPAHXK U JIpyTHUe).

KOHIly oOyueHus B 9 kJiacce NpeaAMETHBbIE PE3yJbTaTbl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00yYarOLIUXCS YMCHHIL:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATUH: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IIPOCTOE BEILIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTD, CTENEHD
OKHUCJICHUS, XUMHUYECKas pEaKuus, XHMHYECKas CBs3b, TEIIOBON
ahdext peakuuu, MOIb, MOJSPHBIM 00BEM, PaCTBOP, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, FJIEKTPOJUTUYECKAs TUCCOLUMALNSA, PEAKIIMM UOHHOIO
oOMEeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKLUU,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
ajuioTponusi, amM(OTEpHOCTb, XUMHUUYECKasi CBI3b (KOBaJEHTHas,
WMOHHAs, METa/UINYecKas), KpUCTANIMYEeCKas pelmeéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTb XHWMHUYECKOW pEaKlUHUH, MPeAeSIbHO
nonyctumas koHuentpauus [1JIK Bemecrtsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX IOHATHH U
MPUMEHSTH ITH MOHATHSI IPU OMMCAHUM BEIIECTB U X MPEBPAILCHHUI;
UCIIOJIb30BaTh XHMMHUYECKYIO CHMBOJIMKY I COCTaBICHHS (opmyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

ONpENENSTh BAJIEHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
AJIEMEHTOB B COCAMHEHUAX PA3IUYHOIO COCTABA, INPHUHAIICKHOCTH
BEILLECTB K OMNpPEACIIEHHOMY KJIacCy COEAUMHEHUH Mo QopMynam, BUJ
XUMUYECKOM CBSI3M (KOBAJIEHTHAsl, WMOHHAsg, METaJUIMYecKasi) B



HEOPTaHWYECKUX COCTUHEHUSX, 3apsii HOHA 0 XUMHUYECKOr (Gopmyiie,
XapakTep cpeabl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHCHHM,
THUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIICCTRA;

packpeiBath cmbich I[lepuogmueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPHUPOBATh €r0 TOHWMMAaHHWE: OMHUCHIBATH W XapaKTEePU30BaTh
tabmmunyto Gopmy Ileprogndeckoit CHCTEMBI XUMUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATHUS «rJlaBHas noArpynna (A-rpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», mansie U OOJBIINE MNEPHUOJIbI, COOTHOCUTH
0003HauYeHUSI, KOTOpbIE HUMEIOTCA B TMEPUOAMYECKOM Tabiuie, ¢
YHUCIIOBBIMH  XapPAKTEPUCTHKAMU CTPOCHHUS aTOMOB XWMHUYECKHX
AJIEMEHTOB (CocTaB M 3apsj sjpa, oOIlee YUCIO HJIEKTPOHOB U
pacrpefielieHue HUX IO JJIEKTPOHHBIM CJIO0sIM), OOBICHSTH OOIIME
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COCAMHCHUH B
npeaenax MajblX TMEPHOJOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKHE  DJIEMEHTBI,  HEOPTraHWYECKUE
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITY M COCTaBY YYaCTBYIOIIUX B
peakluy BEUIECTB, MO TEIUIOBOMY 3((EKTy, N0 U3MEHEHHIO CTENEHEN
OKHUCJICHUS] XUMHYECKHUX JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKUE U creUPUIESCKUE XUMHUUYECKUE
CBOMCTBA TPOCTBIX M CJOXKHBIX BEIIECTB, TOJTBEPKIasl OMUCAHUE
pUMEPAMH MOJICKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIU;

COCTaBJIATb YPAaBHEHUS BJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT,
HIEJ0YEd W COJIEH, IOJIHBIE W COKpPAIIEHHBIE YPAaBHEHUS PEAKLIHN
WOHHOTO  OOMEHa, YpaBHGHHMsI  pEaKIMii,  IMOATBEPKIAIOIINX
CYIIIECTBOBAHUE TCHETHUYECKOW CBS3M MEXK]y BEIIECTBAMH Pa3TUIHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTHh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABIJICHHSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
MPOTHO3UPOBATh CBOMCTBA BEMIECCTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX IPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJSIPHYIO M MOJIAPHYIO MacChl
BEILECTB, MAacCOBYIO JIOJK XHMMHUYECKOrO0 »3JeMeHTa 1o (dopmyJie
COEJIMHEHHUS, MacCOBYIO [OJII0 BEIIECTBA B pacTBOpE, IPOBOJIUTH
pacd€Thl IO YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBWJia  TOJb30BaHUS ~ XMMHUYECKOM  MOCYIOd U
7a00paTOpHBIM O0OpPYJIOBAaHUEM, a TaKXKe MpaBuja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBITOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO IMOJIYYEHHUI0O U COOHUPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIIUH, TOJATBEPIKIAIOIINE KAYeCTBCHHBIM COCTaB
pPa3IUYHBIX BEIICCTB: PACMO3HABaTh OMBITHBIM MYTEM  XJIOPHU-,
OpoMuna-, wuoaua-, kapobonar-, docdar-, cwimkar-, cyiabdar-,
THJIPOKCUI-MOHBI, KATHOHBI aMMOHHUS M MOHBI M3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIICCTB;
MPUMEHSTh OCHOBHBIC OIEpPAllUd MBICIIUTEILHON JIEITeTbHOCTH —
aHaJau3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CUCTeMaTU3aINIO,
BBISIBJICHUE TIPUYNHHO-CJICJICTBEHHBIX CBSI3CH — JJI M3YUYCHUSI CBOMCTB
BCIIECTB M XUMUYECKUX PpEaKIMii, eCTECTBCHHO-HAyYHBIC METObI



NO3HaHUs — HAOJIOJIEHUE, U3MEPEHUE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peasbHbBIN U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HanmenoBanue KoaunvecTBo yacos
DJIeKTPOHHBIE (HU(PPOBHIE)
n/ pa3/ie]ioB U TeM KonrpoJbubie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChI
n NporpamMMel padoThI padoThI
Pasznea 1.IlepBoHayaibHble XMMUYECKHE MOHATHS
XuMust — BakHas
11 00J1aCTh €CTECTBO3HAHMS 5 0 ) bubnuoreka [JOK
) Y IPAKTUYECKOMN https://m.edsoo.ru/7f41837¢c
JESITeIbHOCTH YeJIOBEKa
12 BeriectBa 1 xumMuaeckue 15 i 0 bubnuorexka [JOK
’ peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3jnen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
)1 Bosayx. Kucnopoa. 6 0 0 bubnuotexa [{OK
’ [MousiTue 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon. [Tonsarue o g 0 1 but6mmoreka [{OK
’ KHUCIIOTaX U COMNAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. 5 { | bu6mmoreka [IOK
’ [TonsiTne 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
bubnuorexka [JOK
24 HEOPraHUYECKUX 11 1 1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢




Hroro no pazaeny 30

Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummndeckux 31eMeHToB /. U. MenaesieeBa. CTpoeHne aToMOB.
Xumnueckas cBsi3b. OKHCJINTETHHO-BOCCTAHOBUTEJIbHBIE pe€aKkuuu

[lepronnueckuii 3aKOH U

[lepronnueckas cucrema
bubnuoreka [JOK

1
3 XHMITIECIIX STEMEHTOB 7 0 0 https://m.edsoo.ru/7f41837¢

. . Menneneena.

Crtpoenue atoma

XUMHYECKASA CBI3b.

19 OKuCIUTENHLHO- g 5 0 bubmuoreka [JOK
’ BOCCTAHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakiuu
bubmoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PeseDBHOE BDEMS 3 bubnuoreka [JOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 5 5
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9 KUIIACC

HauMeHoBaHME KoanuyecTBo yacos
Ne duekTpoHHbIe (LM pOBbLIE)
pas3/ie/ioB U TeM KonrpoJbubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NnporpaMmMbI padoThI padoThI
Pasnen 1. BemecTtBo 1 XMMHU4YeCKHe peaKIU
[ToBTOpEHME U
11 yrayOseHue 3HaHu| 5 { 0 bu6mmoreka [IOK
’ OCHOBHBIX Pa3/IeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
OcHoBHbIE EuG 10K
noinoTeKa
1.2
SAKOHOMEPHOCTH . 4 0 0 https://m.edsoo.ru/7f41a636
XUMHUYECKUX peaKlui
DNEeKTpOoNUTHYECKAS
13 JTUCCOITAAITHSI. g i 1 bubmuoreka [JOK
' XHMMHYECKUE PEAKLIUU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasnea 2. Hemerannbl M X cOeIMHEHHS
OO01mas xapakTepucTuKa
2.1 XUMUYECKUX JJIEMEHTOB 4 0 1 bubmmorexa LTOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
2.2 OO6mrast xapakTepucTHUKa 6 0 0 bubmuotexa [JOK

XUMHUYECKUX IJIEMEHTOB
VIA-rpynnel. Cepa u e

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




COCIUHCHHUS
OOm1ast xapaKTepuCTHKA
’3 XHMHYECKUX DJICMCHTOB . bubnuoreka [JOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTMHCHHUS
OO11as XxapakTepucTUKa
XUMHUYECKHX IJIEMEHTOB Eubs 10K
nOIMoTeKa
2.4 IVA- .Y
rp}:HHH riepont 8 https://m.edsoo.ru/7f41a636
KpEMHUI 1 UX
COCIUHEHUS
Uroro mo pazneny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
31 OO01mue cBoiicTBa 4 bub6mmoreka [IOK
’ METAJLIOB https://m.edsoo.ru/7f412636
39 Bakneiiiie mMeTaiibl U 16 bu6mmoreka [IOK
' WX COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus n okpy:kapomias cpeaa
41 BemecTsa u maTepuaisl B 3 bubnunoreka [ITOK
' JKU3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
Uroro mo pazneny 3
PesenBHOE BDEMS 3 but6mmoreka [JOK
p P https://m.edsoo.ru/7f41a636




OBHLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHMUE

8 KIIACC
N Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
; Jata uudposbie
n/ Tema ypoka KoHnTpoJabHbie IIpakTu4yeckue
Bcero H3ydeHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl
[ToHsiTHE O METO/IAX TTO3HAHUS B bubmotera [JOK
1 0 0 02.09.2025 https://m.edsoo.ru/ff0d22
XUMUH
Te
IIpeamet xumun. Pons xumuu B bubnnorexa [JOK
JKU3HU denoBeka. Tena u 1 0 0 04.09.2025 https://m.edsoo.ru/ff0d21
BEIECTBA Oc
[TpakTrueckas padorta Ne 1
«IIpaBuna paboThl B 1abopaTopuu bubmorera [IOK
R 1 0 0 09.09.2025 https://m.edsoo.ru/ff0d23
U IpuéMbl 00paIIeHus ¢ de
71a00paTOPHBIM 000PYTOBAaHHEM) o
bu6mmoreka [JOK
YucTele BEECTBA U CMECH.
. 1 0 0 11.09.2025 https://m.edsoo.ru/ff0d26
CrniocoOsl pa3zeneHust cMmeceit ca
[Tpaktuueckas padora Ne 2 bubnnoreka [IOK
«Pa3nenenue cmeceii (Ha mpumepe 1 0 0 16.09.2025 https://m.edsoo.ru/ff0d28
OYKCTKH TIOBAPEHHOW COJIN)» c8
bubmuoreka [JOK
ATOMBI U MOJIEKYJIbI 1 0 0 18.09.2025 https://m.edsoo.ru/ff0d2a
6c¢
XUMHUYECKHUE FJIEMEHTHI. 3HAKH 1 0 0 23.09.2025 bu6mmoreka [JOK




(CUMBOJIBI) XUMUYECKUX

https://m.edsoo.ru/ff0d2b

XMMHYECKUX PEaKIUi

DJIEMEHTOB e8
Bbu6mmorexa [JOK
8 IIpocThle u ClIOXKHBIE BEIIECTBA 25.09.2025 https://m.edsoo.ru/ff0d2a
6c¢
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 30.09.2025 https://m.edsoo.ru/ff0d2d
50
3aKOH IMOCTOSHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia bubmotera [IOK
10 i pMyIIa- 02.10.2025 https://m.edsoo.ru/ff0d2e
BanenTHocTbs aTOMOB .
XUMHYECKHX 3JICMEHTOB o
OtHOcHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
11 OTHOcHTENbHASL MOJIEKYJISIPHAS 07.10.2025 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBas 10511 XMMHAYECKOro buGnnorexa [IOK
12 09.10.2025 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCTMHEHHH 0c
KomnuectBo BemiectBa. MoJib Bubmorexa TOK
13 ' ) 14.10.2025 https://m.edsoo.ru/ff0d52
MousipHas macca 30
®dusnuecKre 1 XUMHUECKHE bubmmorexa LHOK
14 16.10.2025 https://m.edsoo.ru/ff0d37
SBJICHHSI. XMMHYECKash PeaKius £
[Tpu3HaKu U yCIOBUS MMPOTCKAHUS bubnnorexa [IOK
15 P y P 21.10.2025 https://m.edsoo.ru/ff0d3a

16




3aKOH COXpaHEHUS MacCChl bubnuoreka LIOK

16 BEIIIECTB. XUMHUICCKHE 23.10.2025 https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Berancienust konmudecTBa, MacChl bubmuoreka [JOK

17 BELIECTBA 110 YPaBHEHUSIM 06.11.2025 https://m.edsoo.ru/ff0d57
XMUMHUYCCKHX PeaKImi 08
Knaccudukarus XuMHIECKUX

. bu6mmoreka [IOK

|g | Pearuit (cocmuenis, 11.11.2025 | httpsy//m.edsoo.ru/f0d3f
pa3IoKeHUsl, 3aMEIICHUS, 14
oOMeHa) o
M. B. JIoMOHOCOB — yu€HBIIi- bubnnorexa [JOK

19 sHIMKIONeAncT. O600ImIeHNe U 13.11.2025 https://m.edsoo.ru/ff0d40
CUCTeMAaTH3allHsl 3HAHHH c4
KoHnTtponbHas padora Nel mo teme bubmuorexa [JOK

20 «BelecTBa 1 XUMUYECKHE 18.11.2025 https://m.edsoo.ru/ff0d42
peaKIum» 90
Bo3nyx — cmecsk razos. Cocras bubnnorexa [JOK

21 Bo3ayxa. Kuciopon — sneMeHT u 20.11.2025 https://m.edsoo.ru/ff0d44
npocToe BemiecTBo. O30H 8e
OU3NIECKUE U XUMUICCKHE
CBOMCTBA KHCJIOPO/Ia (peaKIuu bubmorera [TOK

22 25.11.2025 https://m.edsoo.ru/ff0d46
okucleHus, ropeaue). [lonsarue 14
00 okcHuaax T

23 CriocoOb!I TOTy4YeHUsT KHCIIOPO1a 27.11.2025 bubnuorexa [IOK

B J1a00opaTopuu 1
IPOMBINUICHHOCTH. [IpumMeneHue

https://m.edsoo.ru/ff0d49
Ta




KHCJIOpO/Ia

TenoBoit 3¢ ekt XuMHUIECKOH

peakinu, MOHSATUE O bu6mmoreka [JOK
24 TEPMOXHUMHUYECKOM YpaBHEHHH, 02.12.2025 https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMUYECKUX 90
peaKusx
TomnuBo (HedTh, YTOidb K METaH). bubnuoreka [JOK
25 3arpsi3HEHUE BO3yXa, CIOCOOBI 04.12.2025 https://m.edsoo.ru/ff0d4c
€ro IpeoTBpaIeHU 4a
[Tpaktuueckas padora Ne 3 o
teme «Ilomyuenue u coOupanue bubnmorexa [TOK
26 Y P 09.12.2025 https://m.edsoo.ru/ff0d4a
KHUCJIOPOJIa, H3yUeHHUE €T &
CBOMCTB» =
Bonopoa — a5emMeHT u npocToe bu6moreka [IOK
27 BeliecTBO. HaxoxaeHue B 11.12.2025 https://m.edsoo.ru/ff0d4d
HPUPOJIE do
dusznueckne U XUMUIECCKHIE bubmnoreka IJOK
28 cBoiicTBa Bojiopoa. [lpumenenne 16.12.2025 https://m.edsoo.ru/ff0d4d
BOJIOpOJIA do
bubmnoreka 1IOK
29 [ToHsATHE O KUCIIOTAX M COMISAX 18.12.2025 https://m.edsoo.ru/ff0d50
d2
CnocoOFbl TTOTyYeHHS BOJOPO/Ia B bubmorexa LOK
30 Y P 23.12.2025 https://m.edsoo.ru/ff0d4d
naboparopun
do
31 [TpaxTrueckas padorta Ne 4 o 25.12.2025 bubnuoreka [JOK

teme «Ilonydyenue u cobupanue

https://m.edsoo.ru/ff0d4f




BOOOpOJA, UBYUYCHHUEC €TO

o 42
CBOICTBY
. " bubmuoreka [{OK
MounstpHbBIii 00BbEM ra3oB. 3aKoH
32 p 30.12.2025 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brruuciaenus o0béMa, KOJIM4ecTBa
BEIIECTBA ra3a 1o ero U3BECTHOM Bubmrorexa HOK
33 y 13.01.2026 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA HIIH 20
00BEMY o
Brrauciienust 00EMOB Ta30B 110
ABHEHUIO PEAKI[MU Ha OCHOBE Bubmzorexa LHOK
34 yp "p . 15.01.2026 https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOLIECHUI 08
rasoB T
dusnueckue U XUMHUYECKHE Bubmrorexa HOK
35 i 20.01.2026 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI
7a
. bu6mmoreka [JOK
CocraB OCHOBa .Ilo e 00
36 TaB OCHOBAMHIH AT 22.01.2026 https://m.edsoo.ru/ff0d59
WHIMKATOpax
e2
Bopna kak pacTBopHTENb.
HacrpleHsbie 1 HEeHACBIILIEHHBIE Bubmiorexa [JOK
37 27.01.2026 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBast 10715 40
BEILIECTBA B pacTBOPE o
ITpaktrueckas pabora Ne 5 mo
teme «IIpurorornenue pacTBopoB Bubmzorexa LIOK
38 . . . = 29.01.2026 https://m.edsoo.ru/ff0d5e
C onpenenéHHON MacCOBOM oIl ba

PaCTBOPEHHOTO BEMIECTBA




KonTtponbnas padora No2 mo teme

bu6moreka [IOK

39 03.02.2026 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopon. Boga» 47
OKkcuapl: coCTaB, KiacCUPUKALIUS bubmorexa LHOK

40 ) ’ ’ 05.02.2026 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

4e

[Tomyuyenue u xXumMH4eCcKue bubnmoreka [JOK

41 CBOMCTBA KHUCIIOTHBIX, OCHOBHBIX 10.02.2026 https://m.edsoo.ru/ff0d66
1 aM()OTEPHBIX OKCHUIOB 4e
OcCHOBaHUS: COCTaB bubmiorexa HOK

42 ) ’ 12.02.2026 https://m.edsoo.ru/ff0d67
KJIacCU(UKAIUs, HOMEHKIIATypa ca
[Tosnyuenue 1 XUMUYECKHE bubmorexa LOK

43 Vy . 17.02.2026 https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBAHUI e
KucnoTsr: cocra bubmorexa HOK

44 ' ’ 19.02.2026 https://m.edsoo.ru/ff0dfee
KIIacCU(UKAIUs, HOMEHKIIATypa )
[TonyyeHne 1 XUMHUYECKHE bubnmorexa [TOK

45 uy 24.02.2026 https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT )
Conu (cpenHue): HOMEHKIATYpA, bubnuorexa [IOK

46 CIIOCOOBI TIOJTyYCHHUS, 26.02.2026 https://m.edsoo.ru/00ad9
XUMHYECKHE CBOMCTBA 474

47 ITpakTruueckas padota Ne 6. 03.03.2026 bubmuorexa [{OK
Pemenne sxcriepuMeHTaIbHbIX https://m.edsoo.ru/00ad9

b7c

3aJa4 110 TeMC «OCHOBHEBIE




KJIACChl HEOPTaHUYECKUX
COEIUHEHUN»

I'eneTnueckas CBSA3b MEXKIY

bu6mmoreka [JOK

48 KJIacCaMH HEOPraHMYECKHUX 05.03.2026 https://m.edsoo.ru/00ad9%a
COEIMHECHUI 50
O00011eHre U cCUCTEMATU3aIIA Bubmzorexa HOK
49 . 10.03.2026 https://m.edsoo.ru/00ad9¢
3HAHUI
b2
KonTponbhas pabota Ne3 o reme bubnnoreka [JOK
50 "OCHOBHBIE KJIACCHI 12.03.2026 https://m.edsoo.ru/00ad9e
HEOPraHUYECKUX COeTMHEHUN" la
IlepBbIie MONBITKH
KJIacCU(PUKAITUN XUMUYECKUX bubmorexa LOK
51 17.03.2026 https://m.edsoo.ru/00ad9f
aneMmeHTOB. [IoHATHE O Tpynnax f
CXOJTHBIX JIEMEHTOB o
ITepuoanyueckuii 3aK0H U
Ilepuoanueckas cucrema bubmorexa HOK
52 P 19.03.2026 https://m.edsoo.ru/00ada5
XUMUYECKUX djieMeHToB J[. 1. 2
Menpeneena B
Bbu6mmorexa [JOK
53 Ilepnonpl, rpynmnsl, DOATPYIIIIBI 24.03.2026 https://m.edsoo.ru/00ada5
2c
Crpoenue atomoB. CocTaB bubmorexa LHOK
54 p ' 26.03.2026 https://m.edsoo.ru/00ada3
ATOMHBIX sifiep. M30Tors 4
55 CrtpoeHue 3JIeKTPOHHBIX 07.04.2026 bubnuorexa [IOK

000JI0YEK aTOMOB DJIEMEHTOB

https://m.edsoo.ru/00ada6




ITepnonnueckoii cucrems! . U.
Menpeneesa

be

XapaKkTepuCcTUKa XUMUYECKOTO
3JIEMEHTA 10 €T0 MOJIOKEHHIO B

bubmuoreka [{OK

56 . 09.04.2026 https://m.edsoo.ru/00ada8
ITepuonnueckon cucreme /1. U. 24
MenneneeBa B
3nauenue llepuonnyeckoro
3aKOHA I Pa3BUTHI HAYKHA U Bubmaorexa [IOK
57 p y 14.04.2026 https://m.edsoo.ru/00ada9
npaktuku. /. 1. MenneneeB — 6o
YYEHBIM, IEJAror U rpaXKIaHuH T
PesepBHbIi ypok. O0001mIEHNE U
CI/ICTIe)MaTI/ISZLII)I/IH 3HAHUM / Bubmaorexa IIOK
58 . 16.04.2026 https://m.edsoo.ru/00adb
Bcepoccuiickasi mpoBepouHas 130
pabota -
Kontponbnas pabota Ned o reme
«Ctpoenne atoMa. XUMHUYECKAs Bubmrorexa HOK
59 N 21.04.2026 https://m.edsoo.ru/00adb
cBs13b» / Beepoccuiickas 486
npoBepoyHas paborta o
DIEKTPOOTPHULIATENLHOCTD Bubmaorexa IIOK
60 pOOTp 23.04.2026 https://m.edsoo.ru/00adaa
aTOMOB XMMHYECKUX DJIEMEHTOB b8
Bbu6mmorexa [JOK
61 Honnas xuMudeckast CBSI3b 28.04.2026 https://m.edsoo.ru/00adac
34
KoBanenTnas nmojsipHas Bubmzorexa HOK
62 P 30.04.2026 https://m.edsoo.ru/00adaa

XUMHNYCCKas CBA3b

b8




KoBanenTtHas HenossipHas

bu6moreka [IOK

63 1 05.05.2026 https://m.edsoo.ru/00adaa
XUMHUYECKAs CBI3b bs
Bbu6mmorexa [JOK
64 CTreneHb OKUCICHUS 1 07.05.2026 https://m.edsoo.ru/00adae
28
OKHUCIUTEIBHO- Bubmorexa OK
65 1 12.05.2026 https://m.edsoo.ru/00adb
BOCCTaHOBHUTENIBHBIE PEaAKIIUU 076
bubmnoreka IIOK
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 14.05.2026 https://m.edsoo.ru/00adb
076
PesepBHEblil ypok. O0001IIEHHE U
CI/ICTEM&TI/IS: pI/I}I 3HaHHI>I'IH 10 TEME Bubmiorexa LIOK
67 . 1 19.05.2026 https://m.edsoo.ru/00ad9¢
«Ctpoenne aroma. XuMHUYECKas b2
CBS3b» T
. bu6mmoreka [IOK
P . 00600
68 C3CPBHBIM YPOK © 1Jl cHme u 1 21.05.2026 https://m.edsoo.ru/ff0d61
CUCTEMATH3AUA 3SHAHUI o6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KounTtposbHbie IIpakTHyeckne
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ileproanyeckuil 3aK0H.
Ilepuonnueckas bubnuoreka [JOK

1 CHCTEMAa XUMHYECCKUX 1 0 0 02.09.2025 https://m.edsoo.ru/00adb59
anementoB /l. U. e
Meneneena
3aKOHOMEPHOCTH B
W3MEHEHUH CBOWCTB bubmmorexa TIOK

2 1 0 0 03.09.2025 https://m.edsoo.ru/00adb6b
XUMHUYECKUX AJICMEHTOB 6
HEPBBIX TPEX MEPUOJIOB B
Knaccudukanus u
HOMCHKIATYDa bubmuoreka [JOK

3 P 1 0 0 09.09.2025 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 5
BELLIECTB B
Buasr xummdeckon
O — but6mmoreka [JOK

4 1 0 0 10.09.2025 https://m.edsoo.ru/00adbac
KPUCTaJUTHYECKUX 6
peméTox -

5 KonTtponbhas pabota 1 1 0 16.09.2025
Nel mo Teme
«IToBTOpEHUE U
yrIIyOJICHUE 3HAHUI




OCHOBHBIX Pa3JIeIOB
Kypca 8 kiacca»

Knaccudukarms
XMMHYECKUX PEaKIUi

bubmuoreka [{OK

6 17.09.2025 https://m.edsoo.ru/00adbcb
0 Pa3INYHBIM 0
pU3HAKaM
ITonsiTne 0 ckOpoCTH
XUMHUYECKOUN peakiuu. bubnnoreka [JOK
7 [ToHsTHE O TOMOTEHHBIX 23.09.2025 https://m.edsoo.ru/00adbe9
U TeTEPOTCHHBIX a
peaKuusx
[ToHsiTHE O XUMHUUECKOM 24.09.2025
paBHOBecHH. DaKTOPHI,
BIIUSIOIINE Ha CKOPOCTh bu6nuoreka [IOK
8 XUMHUYECKON PEAKLUU U https://m.edsoo.ru/00adc28
MOJIO’)KEHUE c
XUMHUYECKOTO
paBHOBECHS
OKuCIUTETBLHO- bu6mmoreka [IOK
9 BOCCTAHOBUTEJIbHBIC 30.09.2025 https://m.edsoo.ru/00adcad
peaxiumn e
Teopus
AIIEKTPOIUTUIECKON bubmorexa HOK
10 01.10.2025 https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHbIE g
U clia0ble AIIEKTPOTUTHI a
11 HNoHnHble ypaBHEHUS 07.10.2025 bubmuorexa [JOK

peaxkuun

https://m.edsoo.ru/00add44




oo

XUMHYECKHE CBOWCTBA

KHUCJIOT ¥ OCHOBAHHUI B bu6mmoreka [JOK
12 CBETE MpeCTaBICHUI 08.10.2025 https://m.edsoo.ru/00add5d
00 JIEKTPOIUTUICCKON 8
JIACCOLMAIIN
XHUMHUYECKHE CBOMCTBA
COJICH B CBETE bubmuoreka [JOK
13 IpeJICTaBIeHUN 00 14.10.2025 https://m.edsoo.ru/00add8b
AIEKTPOTUTUYECKOM 2
JIACCOLMAIIN
[lousarue o ruapoanse bubmorexa LHOK
14 ' o 15.10.2025 | https://m.edsoo.ru/00add9d
conei
4
bu6mmoreka [JOK
15 O60bmerme n . 21.10.2025 https://m.edsoo.ru/00addd1
CHCTeMaTu3alus 3HaHUH 5
[TpakTnueckas padbota
No 1. «Pellee bu6nmoreka [JOK
16 T 22.10.2025 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTATBHBIX X
3a1au» -
KonTponbHas pabota
Ne2 o Teme
«DIIEKTPOIUTHYECKAS bubmnorexa [IOK
17 p 05.11.2025 https://m.edsoo.ru/00addec
JIACCOLIMAIHS.

XHUMHUYECKUE PEAKIIUH B
pacTBopax»

0




OO61mas xapakTepucTUKa

CUIOLCHOB. bubmuoreka [JOK
18 . 11.11.2025 https://m.edsoo.ru/00addfe
XHUMHYECKUE CBOMCTBA )
Ha TIpUMEpe XJIopa
XJI0pOBOAOPOA.
ConsgHast KUCIIOTa, bubmuoreka [JOK
19 XHMUYECKHE CBOMCTBA, 12.11.2025 https://m.edsoo.ru/00adel0
MOJTy4YeHHE, 4
IPUMEHEHUE
[Tpaktuyeckas padora
Ne 2 o Teme bubmuorexka [JOK
20 «Ilonyuyenue constHON 18.11.2025 https://m.edsoo.ru/00ade34
KHCIIOTBI, M3y4eHHE €€ 8
CBOWCTB»
Brruucnenus mno
ypaBHEHUSIM bubnuoreka [IOK
21 XUMHUYECKHUX PEaKLHH, 19.11.2025 https://m.edsoo.ru/00ade48
€CII OJUH U3 PEareHTOB 8
JIaH B U30BITKE
OO0m1as xapakTepucTuKa bubmorera [JOK
22 25.11.2025 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmbl .
23 AnnoTponHbIe 26.11.2025 bubnuoreka [JOK

MOAU(HUKAIINH CEPHI.
Haxoxnenue cepol u eé€
COEIMHEHHI B IPUPOJE.
XHUMHUYeCKUe CBOMCTBA

https://m.edsoo.ru/00ade64
a




Cepel

CepoBopopo, bubmuorexa [JOK
24 cTpoeHue, puznyeckue 02.12.2025 https://m.edsoo.ru/00ade80
Y XUMHYECKUE CBOWCTBA 2
Oxcuppl cepsl. CepHast
KHUCIIO0Ta, PU3NIECKUE U bubmorexa TIOK
25 N 03.12.2025 https://m.edsoo.ru/00adea2
XUMHYECKUE CBOICTBA, g
MIPUMEHEHUE
XUMUYECKHE peaklny,
JeKaIe B OCHOBE
MIPOMBIIIIEHHOTO
croco6a Mmoy4eHus bubnmoreka [{JOK
26 CEPHOU KUCJIOTHI. 09.12.2025 https://m.edsoo.ru/00adec8
XHUMHYECKOE a
3arpsi3HEHUE
OKpYXaroIIe Cpeabl
COCTMHEHUSIMH CEPBI
Briuncnenue maccoBoi bubmuorexa [JOK
27 JI0JIY BBIXOJ1a IPOAYKTA 10.12.2025 https://m.edsoo.ru/00adec8
peaxkumn a
OO61as xapakTepucTuKa
3JEMEHTOB V A-Tpynibl. bubnuorexa [IOK
28 A30T, pacipocTpaHeHue 16.12.2025 https://m.edsoo.ru/00adeeca
B IIpupoie, GpU3NIecKue 6
U XUMUYECKUE CBOMCTBA
29 AMMmMak, ero 17.12.2025 bu6mmoreka [IOK

buznyeckue u

https://m.edso00.1ru/00adf00




XUMHYECKHE CBOICTBA,

MOJy4YEeHUE U 4
pUMEHEHHE
[TpakTrueckas pabota
bu6mmoreka [JOK

Ne 3 110 Teme

30 23.12.2025 https://m.edsoo.ru/00adf18
«ITonyuenne ammuaka, 0
U3YYCHUE €T0 CBOMCTBY»
A3oTHas KHCI0Ta, €& bubmuorexa IIOK
31 ¢uznueckue u 24.12.2025 https://m.edsoo.ru/00adf30
XUMHUYECKHUE CBOWCTBA 6
Hcnons3oBanue
HUTPATOB U COJIEHN
aMMOHHUS B KQ4eCTBE
MUHEpaTbHBIX bu6nuoreka [IOK
32 y10OpeHuH. 30.12.2025 https://m.edsoo.ru/00adf51
XHUMHYECKOE 8
3arpsi3HEHUE
OKPYXaIoIIe Cpeasbl
COCIMHCHMSIMH a30Ta
®ocdop. Oxcun
ocdopa (V) u
iocgogH;ﬂ I)(I/ICJ'IOTa, bubmmorexa TIOK
33 13.01.2026 https://m.edsoo.ru/00adf68
¢uznueckue u .
XUMHUYECKHUE CBOMCTBA,
MOJTy9YeHUE
34 Hcnonb3oBanue 14.01.2026 bubnmoreka [JOK

docdaroB B kauecTBe

https://m.edsoo.ru/00adfc2




MHHCPAJIIBHBIX

yA0OpeHuH.
3arpsi3HeHHE 0
IIPUPOJHON Cpelbl
dbocdaramu
Yraepon,
bu6mmoreka [JOK

pacnpocTpaHeHHUE B

35 20.01.2026 https://m.edsoo.ru/00adfd9
npupojie, pu3ndecKue u .
XUMUYECKHE CBOWCTBA B
Okcuabl yriaepojaa, ux
¢buznueckue u
XUMHUYECKHUE CBOUCTBA Bubmaorexa LIOK
36 ’ 21.01.2026 https://m.edsoo.ru/00adfeb
DKOJIOTHYECKUE .
POOJIEMBI, CBA3aHHbIE C -
okcuaom yriaepoxa (IV)
YronpHas kuciaora u eé Bubmiorexa IJOK
37 27.01.2026 https://m.edsoo.ru/00ae006
COJIH
c
[TpakTrueckas pabota
Ne 4 1o Teme
"MonvacHue bu6mmoreka [JOK
38 y 28.01.2026 https://m.edso0o.ru/00ae027
YTJICKHUCIIOTO Ta3a. .
KauectBeHHast peakius B
Ha KapOoHaT-uoH"
39 IlepBoHauanbHbIC 03.02.2026 bubmuorexa [JOK
[MOHATHUA 00 https://m.edsoo.ru/00ae054

OPraHu4YCCKUX

€




BElIECTBaxX KakK O
COEIMHEHUSX yriepoaa

Kpewmuuii u ero

bu6morexa [JOK

40 04.02.2026 https://m.edso0o.ru/00ae080
COCTUHCHHUS N
[TpakTruueckas pabota
No 5. Pemenue
AKCIIEPUMEHTAIIbHBIX bubnuoreka [IOK
41 3a/1a4 1Mo TeMe 10.02.2026 https://m.edsoo.ru/00ae0bf
«Baxuetime 2
HEMETaJUIbl U UX
COCTMHCHHSI»
KoHnTtponbHas pabota
Ne3 1o Teme bu6mmoreka [JOK
42 «Baxneiiue 11.02.2026 https://m.edsoo.ru/00ae0el
HEMETAJUIBI U UX 8
COCIUHCHHS
OO0m1as xapakTepucTuKa
XUMHUYECKUX AJICMEHTOB
— METaJLJIOB.
Merammueckas CBs3b U bubmmorexa TIOK
43 17.02.2026 https://m.edsoo.ru/00ae103
MeTaJlTnyecKas .
KpUCTAJUTHYECKast
pemérka. Pusndeckue
CBOMCTBA METAJIIOB
44 XuUMHYECKHE CBOHCTBA 18.02.2026 bubmuoreka [JOK

MCTAJJIOB.

https://m.edsoo.ru/00ael15




DIIEKTPOXUMUYECKU I

P HATPSDKEHU I 6
METaJIOB
OO0mue crmocoost
MOJTyYEHUS] METAJIIOB.
CmaBel. Berancnenus bu6mmoreka [JOK
45 110 YPaBHEHUSM 24.02.2026 https://m.edsoo.ru/00ael15
XUMHAYECKUX PEaKITHi, 6
€CIIM OJTMH U3 PEarcHTOB
COJICPIKUT TIPUMECH
[TonsiTue 0 KOppo3uu bubnmorexa LHOK
46 PP 25.02.2026 https://m.edsoo.ru/00ael127
METaJIOB 2
bu6mmoreka [JOK
47 [llemounbIe MeTAIITBI 03.03.2026 https://m.edsoo.ru/00ae14b
2
OKCHIBI U THAPOKCUIBI bubmmorexa TIOK
48 P 04.03.2026 https://m.edsoo.ru/00ae14b
HATPHSI U KaJus 5
[[lenoyHO3eMeENBHBIE bu6mmoreka [{OK
49 METaJIbl — KaJIbIIUHA U 10.03.2026 https://m.edsoo.ru/00ael5e
Maraui 8
Basreiime bubmuoreka [IOK
50 11.03.2026 https://m.edsoo.ru/00ael5e
COCTMHCHHMS KaJIbIUs "
51 Obobmete 1 17.03.2026

cUCTeEMAaTHU3aUg 3HAaHUU




JKEcTKkoCTh BOIIBI U

bu6mmoreka [IOK

52 . 18.03.2026 https://m.edsoo.ru/00ae188
CrocoObl €€ yCcTpaHeHus 6
[Tpaktuyeckas padora
No 6 110 Teme bu6mmoreka [IOK
53 N 24.03.2026 https://m.edsoo.ru/00aelae
KécTkocTh BOALI U g
METO/Ibl €€ ycTpaHeHus" a
bu6mmoreka [JOK
54 AmroMuuui 25.03.2026 https://m.edsoo.ru/00aelc6
4
AmMdoTepHbIe cBOCTBA bubmaorexa [IOK
55 p 07.04.2026 https://m.edsoo.ru/00aelc6
OKCHJIa ¥ THJIPOKCHIA 4
bu6mmoreka [JOK
56 Keneso 08.04.2026 https://m.edsoo.ru/00aec1d8
6
OKcuabl, THAPOKCHUIBI U bu6mmoreka [JOK
57 coymm xkene3a (1) n 14.04.2026 https://m.edsoo.ru/00ae35e
xenesa (I11) 6
58 OGobmerre 1 5 15.04.2026
cUCTEMAaTH3aIUs 3HAHUH
[TpakTrueckas padota
No 7. Pemenue
DKCIHEPUMEHTAIIBHBIX Bubmiorexa [JOK
59 p 21.04.2026 https://m.edsoo.ru/00ae3de

3a7a4 110 TEME
«Baxxaelime MeTajuIbl
U UX COCITUHEHUI»

8




Breraucnenus mo
ypaBHEHUSM
XUMHYECKUX PEaKIUi,
€CJIM OJIUH U3 PEarcHTOB

but6mmoreka [JOK

60 IaH B U30BITKE WIIN 22.04.2026 https://m.edsoo.ru/00ael75
COHEPIKUT IIPUMECH. 0
Beruncienust MaccoBou
JIOJIA BBIXOJ1a TIPOTYKTa
peaxkun
61 Obobuenre 1 5 28.04.2026
cucTeMaTU3alusg 3HaHUH
KonTtposnbHas pabota
Ned
62 > 1o Teme 29.04.2026
«Baxuelmnme MeTaIbl
U UX COETUHEHUD
BemectBa u Mmatepuarnsl bubnuoreka [IOK
63 B IIOBCEIHEBHOMN KU3HU 05.05.2026 https://m.edsoo.ru/00ae3f5
yegoBeKa 0
XuMHU4eckoe bu6mmoreka [IOK
64 3arpsi3HEHUE 06.05.2026 https://m.edsoo.ru/00ae427
OKPY’KaroIIen cpebl 0
Ponp xuMuu B perieHuun bubnuoreka [IOK
65 KOJIOTHIECKUX 12.05.2026 https://m.edsoo.ru/00ae427
npoOiem 0
PesepBHbIii ypoK. bubnmoreka [JOK
66 O060061IEHNE U 13.05.2026 https://m.edso00.ru/00ae0d0

cucTeMaTu3aus 3HaHuM

a




PesepBHbIiT ypoOK.

bu6mmoreka [JOK

67 0O0001eHue n 1 19.05.2026 https://m.edsoo.ru/00adb33
CUCTEMAaTH3allis 3HaHUI c
Pe3epBHbIii ypoK. bubnuoreka [JOK

68 000011EeHE U 1 20.05.2026 https://m.edsoo.ru/00ad9cb

cUCTEMAaTHU3a U 3HAHUU

2

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68







IMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHO#

OBPA3OBATEJIbHOI ITIPOT'PAMMBbBI

8 KIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTarTa

1 ITo Teme: «IlepBoHayanbHbIC XUMHUYECKUE TTIOHITHUS

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX TIOHATHA: aTOM, MOJEKya,
XUMHUYECKUH JJIEMEHT, IPOCTOE BEIEeCTBO, CJIOXHOE BEUIECTBO, CMEChH
(omHOpOHAST W HEOIHOPOJHAS), BAJEHTHOCTh, OTHOCHUTEIbHAs AaTOMHAs |
MOJIEKYJIsIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
1.1 JIOJIST XUMHYECKOTO AJIEMEHTa B COCIUHEHWH, MOJSIPHBIA O0BEM, XUMHUYECKas
peakmus, KiIaccupuKanus — peaknuid: pPeaklud  COCIUHCHHsS, PEaKIUu
pa3oKeHUs], peaKlMK 3aMEeIleHus], peakiui 0OMeHa, 3K30- U SHI0TEPMHUUECKHE
peakuuu, TeroBoil 3(deKT peakiuu, pacTBOp, MaccoBas J0Jsl BellecTBa
(TIporieHTHAsI KOHIICHTPAIIKs) B PACTBOPE

WITIOCTPHUPOBATHL B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHI 1 MMPUMCHSATH

1.2 9TH MOHATHS NPU ONMCAHUU BEUIECTB U UX NPEBPALLIEHUI

L3 UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJMKY JUIsl COCTaBJIEHUS (POpMyJ BELIECTB U
' YpaBHEHUN XUMUYECKUX PEaKIIil

1.4 pPacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHMs] MacChl BELIECTB, IIOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOraapo

1.5 OIpEeJIeJIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX

L6 KJIAaCCU(PUIIMPOBATh XUMUYECKUE PEAKIMHU (10 YUCILY U COCTaBY YYaCTBYIOLIUX B
' peakuuu BEeIIeCTB, 0 TEIIOBOMY 3P (DEKTY)

1.7 BBIYHUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB

1.8 BBIYHCIISTH MAaCCOBYIO OO0 XUMUYECKOTO 3JIeMEeHTa M0 popMyJsie COeAMHEHNUS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE

110 NPUMEHATh  €CTECTBEHHOHAyYHblE€ METOJbl IO3HaHWA — HaOIIOJEHHE,

M3MepeHue, MOACIMPOBAHNE, SKCIIEPUMEHT (PEasIbHbII 1 MBICIIEHHBIH )

2 IIo Teme: «Baxknelme MMPpEACTABUTCIIN HCOPTAHNYCCKHX BCIICCTBY»




2.1

PACKpPbIBATb CMBICII OCHOBHBLIX XHMHWYCCKUX TTOHATHH: OKCHJ, KHUCJIO0Ta,

OCHOBAaHHC, COJIb

2.2

OTIpeIeNIATh MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIAacCy COEIMHEHUI
o opmynam

23

KJ'IaCCI/I(i)I/II_II/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA
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XapakTepu3oBaTh (OMHCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEpXKIAas ONMCAHWE IPUMEpPaMU MOJIEKYJIIPHBIX

YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMUUCCKHUX npeBpameHHﬁ B Pa3JIMYHBIX
YCIIOBUAX

2.6

CJIEZIOBaTh MpPaBUJIaM IIOJH30BAHUS XUMHYECKOW IOCYIOH M J1aOOpaTOpHBIM
o0opyoBaHHEM, a TaKXKe MPaBHUiaM OOpaIICHHUs C BEIIECTBAMU B COOTBETCTBHH
C HUHCTPYKOHAMHU I10 BBIIIOJIHCHHUIO Ha60paT0prIX XUMHUYCCKUX OIIBITOB IIO
MOJIyYCHUI0O ¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOpPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPENEIEHHON MAacCOBOM JOJIE PAaCTBOPEHHOTO
BCIICCTBA, IUIAHUPOBATH ©W MNPOBOJUTH XHMHUCCKHC OKCICPUMCHTHI 110
pacro3HaBaHHUIO PACTBOPOB MIEJOYEH M KHUCIOT C TOMOIIbIO HHIMKATOPOB
(makmyc, GpeHondTarenH, METHIOPAHXK U JPYTHE)

2.7

IIPpOBOIUTD paC‘{éTBI 10 YPAaBHCHUTIO XUMHYECKOMN pCaKknuun

ITo Teme: «Ilepnognueckuii 3akoH u lleprogmyeckas cucTeMa XUMHUYECKHX
snementoB JI. U. MenneneeBa. CrtpoeHue aroMoB. XHUMHUYECKas CBS3b.

OKHCIUTEIIHHO-BOCCTAHOBUTCILHBIC pPCaKum»

3.1

PaCKpLIBATH CMBICI OCHOBHBIX XHMHYECKUX MOHSITHI: AAPO aToMa,
BHGKTpOHHBIﬁ clioi aToMa, aToMHasd Op61/ITaJ'H:, paanyc aromMa, XUMHYCCKad
CBA3b, IOJIIPHASA U HCHOJSAPHASA KOBAJICHTHAA CBA3b, SJICKTPOOTPULIATCIBHOCTD,
HMOHHAas CBA3b, MOH, KATUOH, aHHMOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHNYECKHE 3JICMECHTBI

33

OIMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢Gopmy llepumoamueckoil cucTeMsl
XMMHUYECKUX 3JIEMEHTOB: Pa3lInyaTh MMOHATHUS «IJIaBHas noAarpynna (Arpymnma)y

u «noboyHast noarpymnmna (brpymnmna)», «mansiey» u «00JIbIINe) TepUOIbI
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packpeiBaTh  cmbici  [lepuonmueckoro  3akona .M.  Menneneesa:
ACMOHCTPHUPOBATH IIOHUMAaHUuEC HGpHOHH‘-ICCKOfI 3aBUCHUMOCTH CBOMWCTB

XHUMHUYCCKUX SJIEMCHTOB OT UX IIOJIOXKCHUSA B HepI/IOI[I/I‘IeCKOI‘/’I CHCTEMC

3.5

COOTHOCUTH O00O3HAuUEHHS, KOTOphle HMEIOTCs B Tabiuie «[lepuogmueckas
cucteMa xumudeckux ayemeHtoB J[.MI. MengeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij




Asapa, o6mee YUCJIO JICKTPOHOB U PACIIPCACICHHUC HUX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

ONPCACIIAThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCOUHCHUAX

3.7

OIIpCACIIATD BU XAMHAYECKOH CBiA3HU (KOBaJ'IeHTHaH u I/IOHHaﬂ) B
HCOPraHN4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
MPOBePSIEMOT0
pe3yJjabTarTa

IIpoBepsiemble npeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUs

1

IIo Teme: «BellecTBO U XUMHUYECKast pCaKknuus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSTHI: pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs TUCCOLMAIUS, PeaKlIMd HOHHOTO OOMeHa,
KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE PEAKIHHU,
OKHCJIUTEIIBHOBOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIUTENNb, BOCCTAHOBHTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTb, XUMHUECKas CBSI3b
(xoBaJIeHTHAsl, MIOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKas pemI€TKa, CIUIaBbl,

CKOPOCTh XUMHUYECKON PEaKLIUU

1.2

HWIUTIOCTPpUPOBATH B3aUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATHI U MMPUMCHSATH

OTHU MOHATUS IIPU OIMMUCAHUUN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIAATb YpaBHCHUSA SHGKTPOHHTHHGCKOﬁ Jucconuanuu KuUCJIoT, HIGJ'IO‘IGIZ u
COJICH, TIOJIHBIE ¥ COKPAIIEHHBIC YPaBHEHUS PEAKIIMii HOHHOTO OOMEHa

1.4

pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEJICTBOM COCTABJICHUSI 3JICKTPOHHOTO OallaHCa ITHX PeaKIiii

1.5

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKOUN pEeaKINu

ITo Temam: «HemeTaiuiel 1 UX coeAUHEHUS» U «MeETaJUIBI U UX COETUHEHUS

2.1

XapaKTePHU30BaTh (OMUCHIBAThH) 00IINE U CIEU(PUISCKUEe XUMUUECKIE CBONCTBA
MPOCTBIX W CIIOKHBIX  BEIMIECTB, MOJTBEPXkJIas OINUCAaHHE NpPUMEPaMHU
MOJIEKYJISIPHBIX ¥ HIOHHBIX YPaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIIHN

2.2

COCTaBJIATH YpaBHCHUA pCaKHHfI, MOATBCPIKAAOIIUX CylI€CTBOBAaHUEC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB
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IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOKXHOCTHU IMPOTCKAHUA XUMHUUCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX
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cleIoBaTh IpaBWJIaM IIOJb30BAaHUS XMMHUYECKOW NOCYAOHM M J1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKe IMpaBUiIaM OOPALIEHUsS C BELIECTBAMHU B COOTBETCTBUU

C HUHCTPYKOHAMH 110 BBIIIOJIHCHHUIO na60paT0pme XUMHUYECKHNX OIIBITOB IIO




NOJYYCHUIO M COOMPAHMIO Ta3000pa3HBIX BEHICCTB (aMMHaKa M YTJIEKHUCIOTO
rasa)

OpOBOAUTL PCAKIMU, IMOATBCPKAAOIINC KaueCTBEHHBIM COCTaB Pa3JINYHBIX
BCIICCTB: paClIO3HABATh OIILITHBIM HYTéM XJiopuna-, 6p0MI/I,Z[, noauma, Kap60HaT,

2.5 ¢docar, cwimkar, cynbpaT, TUAPOKCHI-HOHBI, KATHOHBI AMMOHUS, HOHBI
M3Y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOIIKUE B BOJHBIX PACTBOPAX HEOPTAHUUECKUX
BEIICCTB

3 1o Teme: «XuMust 1 OKpyXKarouiasi Cpeaa»

31 packpblBaTh CMBICI OCHOBHBIX xumuueckux mnoustuid: IIJIK Bemecrtsa;

' KOPPO3Hsi METAILIOB
IPUMEHATH OCHOBHBIE OIIEPALMH MBICIUTEIBHOW ACATEIbHOCTH — AHAIU3 U
CHHTE3, CpaBHEHME, O000OIIeHHEe, CHCTEeMAaTHU3alUI0, BBIABICHHE NPUYUHHO-

3.2 CIIECTBEHHBIX CBSI3€d — MU M3Y4YEHUS CBOWCTB BEUIECTB U XHMHUYECKHUX

peakuuii; ecCTeCTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOII0AEHUE, U3MEPEHNE,
MOJICIUPOBaHKE, SKCIIEPUMEHT (peaIbHbIN U MBICIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1

HepBOHaanBHBIC XUMHNYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Posb XMMHUM B JKM3HHM 4YEJIOBEKA. XHMMHS B CUCTEME HayK. Tena u

BellecTBa. GU3NYECKUEe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIECTB

1.2

Ilousatue o METOAaX IIO3HAaHUA B XHMHU. Ywucrtoie BCIICCTBA MU CMCECHU. Croco05s1
pas3aeneHust cMecen

1.3

ATOMBI W MOJICKYIJIBI. XnMuyeckre diIeMeHTBl. CHMBOJBI XHMHYECKHUX DIIEMEHTOB.

[TpocTeie u clnokHbIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckass Qopmyna. BaneHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA COCTaBa BemlecTB. OTHocuTenbHass aToMHas Mmacca. OTHOCUTEIbHAs
MOJIEKYJIsIpHas Macca. MaccoBast 10JI1 XMMHUYECKOIO DJIEMEHTA B COCMHEHUN

1.5

KomuuectBo BeniectBa. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U
yucia CTPYKTYPHBIX €IMHMII BemecTBa. Pacu€rel mo ¢opMmynaM XUMHYECKHUX
COeIMHEHNH

1.6

®usnyeckrue U XUMUYECKUE SIBICHUSA. XUMHUECKas peakius U e€ NMpPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHA. Kiaccupukaruss XUMHYECKIX

peakiuii (coequHEeHus, Pa3IoKeHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMUYECKHUI HKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKON MOCY/I0M, ¢ MpaBUIaMH padOThI
B J1aboparopuu u npuéMamu oOpaileHus ¢ 1a0opaTOpHbIM 000PYJOBAaHUEM, U3YUYECHUE U
onucanue (U3MYECKUX CBOWCTB 00pa3l0B HEOPraHMYECKUX BEILIECTB, HAOIIOJCHUE
¢uznyeckux (MIaBjIeHHE BOCKA, TasHUE JIbJla, paCTUPAaHUE caxapa B CTYIIKE, KHIICHHE U
KOHJICHCAllUs BOJbI) W XUMHUYECKHX (FOpEHHE CBEYM, I[IPOKAIMBAHUE MEIHOM
IIPOBOJIOKH, B3aUMOJICHCTBUE Meja C KHUCIOTOM) SIBICHHM, HAOIIOJeHHEe U OMHCAHUE
MPU3HAKOB MPOTEKaHUsI XUMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJeCTBHE
CEepHOI KHCIOTBI C XJopuaoM Oapusi, pasnoxkeHue ruapokcuaa wmeau(ll) mpu
HarpeBaHuM, B3aUMOJeiicTBHE kene3a ¢ pactBopoM conu mMeau(Il), uzyuenue crnoco6os
pasgeneHusi cMmeceid (C  MOMOIIBIO MarHuTa, (UIbTPOBaHHE, BbINapUBaHUE,
JUCTHIUISILMS, XpoMmaTorpadus), IpoBeAeHNE OUYHUCTKY MOBAPEHHOM coin, HaOII0IeHIe
U OIMCaHHE PE3yJIbTaTOB IMPOBEIEHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs
MAacchl, CO3/IaHue MOJIeNIe MOJIeKy ] (LIapOCTEPKHEBBIX )

Baxwueiime npeacTaBUuTeNn HEOPraHUYECKUX BEILIECTB

2.1

BO3,Z[}7X — cMmech razos. CocraB BO3ayXxa. KI/ICHOpO,Z[ — JJICMCHT U IMPOCTOC BCIHICCTBO.




HaxoxneHnue kuciaopoja B mpupojie, GuU3NYecKue M XUMHUYECKHE CBOWCTBA (peakuuu
ropenusi). Oxcunbl. Ilpumenenue xkucinopoaa. CrnocoObl MOJMy4eHUs KUCIOpPOJa B
naboparopun U mnpombliuieHHOCTU. KpyroBopor kucimopona B npupoge. O3oH —
AJIOTPOIIHAsA MOAUDUKAIIHS KUCIOpOaa

2.2

TermoBoil >PQeKT XUMHUUECKOH peakluu, TePMOXMMUYECKHE YpPaBHEHHs, 3K30- WU
SHJIOTEPMUYECKHE peakiy. TOIUIMBO: Yroib U METaH. 3arpsi3HeHUe BO3/yXa, YCHICHHUE
NapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO €05
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BOI[OpOI[ — OJICMCHT U IIPOCTOC BEIICCTBO. Haxoxnaenue BOAOpPOJa B ITPUPOIL, (bI/IBI/I‘IeCKI/Ie
U XUMHYCCKUC CBOﬁCTBa, IMPUMCHCHHUC, CIIOCOOBI IMOJIy4YCHUS. KucmoTs! 1 conmu

2.4

MossipHblii 00bEM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

2.5

®usnyeckue cBoiicTBa BOoAbl. Boma kak pactBopurens. PactBopsl. HackleHHblie u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 10151 BeIleCTBA
B pacTBope. XUMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHuA. Ponb pacTBOpPOB B MpUpOJE U B
JKU3HM YenioBeka. KpyroBopot Bojbl B ipupoe. 3arpsa3HeHue npupoaHbix Boa. Oxpana
Y OYMCTKA NPUPOJHBIX BOJ

2.6

Knaccudukanus neopranumdecknx coeawneHuid. Oxcunabl. Knaccudukaums OKCHIOB:
cojeoOpasyromue (OCHOBHbBIE, KHUCIOTHBIC, aM(OTEpHbIE) M Hecoueo0pasyroure.
Homenknarypa oxcunoB. dusznueckue U XMMHYECKHE CBOMCTBA OKCUAOB. IlomyueHnue
OKCHJIOB

2.7

OcHoBanust. Knaccudukanus OCHOBaHMN: HIENOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBaHuii. PU3MYECKME M XHUMHYECKHE CBOMCTBA OCHOBAHUM.
[Tony4yenue ocHoBaHUI

2.8

Kucnorsl. Knaccuduxanus kucinotr. Homenknarypa kucior. @u3nuecKue 1 XHMUIECKHe
cBoMcTBa KUCIOT. P akruBHocT MetaiuioB H.H. bekerosa. [lony4yenue kucinor

2.9

Conu. Homenknarypa coneil. @uznueckue U XuMudeckue cBoicTBa coisieid. [lomyuenue
coiel

2.10

I'enermyeckas CBI3b MCXKAY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/IfI

2.11

XUMHYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIPEJCICHHE COAEPKaHUS KHUCIOpoJa B
BO3/yXe, MONyueHue, coOMpaHHue, pacro3HABaHWE W W3YYCHHE CBOWMCTB KHUCIOPOA,
HAOJI0/IeHNEe B3aUMOJICHUCTBUS BEIIECTB C KHCIOPOJOM W YCIOBUS BO3HUKHOBEHUS U
npeKpalieHus TopeHus (moxapa), 03HaKOMIIEHHE ¢ 00pa3llaMu OKCHJIOB U OMUCAHHE UX
CBOICTB, TIONyuYeHHWE, COOWpaHWe, paclo3HABAaHWE M U3YYCHHE CBOWCTB BOJOPOAA
(ropenue), B3aumoieiicTBre Bojiopoaa ¢ okcuaom meau(ll) (Bo3mokHO UCIONIb30BaHUE
BUJICOMATEpHAIOB), HAOMIOJeHNEe O0O0paslloB BEMIECTB KOJIHMYECTBOM |  MOJb,
HCCIIEIOBAaHHE OCOOCHHOCTEH PpACTBOPEHUS BEIIECTB C PA3IUYHON pPACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OHPEACIEHHOM MAacCOBOM JIOJIEM PpacTBOPEHHOTO
BEILIECTBA, B3aUMOJICMCTBUE BOABI C METa/llaMH (HATpUEM U KajblueM) (BO3MOXKHO

HCIIOJIb30BaHUC BI/IIIGOMaTepI/IaHOB), OMpPCACIICHUC PACTBOPOB KHUCIIOT U H.IGJIO‘-IGﬁ C




MOMOIIbI0  MHAMKATOPOB, HCCIIEJOBaHHE O0Opa3lloB HEOPraHMYECKUX  BEIIECTB
pa3MYHBIX KJIaccoB, HAOJIOJEHHE W3MEHEHHUs OKPAaCKH HHIMKATOPOB B pacTBOpax
KHCIIOT W IIeJIoYeH, n3ydeHue B3aumoaencTBust okcuna meau(ll) ¢ pactBopoM cepHoit
KHUCJIOThI, KHCIIOT ¢ METaJlJIaMH, peakiuil HelTpanu3aiuu, nojiydeHne HepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTaljla APYTMM W3 pPAcTBOpa COJH, pEIICHHE
JKCIIEPUMEHTAJbHBIX 3a7ady 1o TeMe «BaxHeilne Kiacchl HEOPraHUYECKUX
COCTUHEHUI

[Iepronnueckuii 3akoH u [lepuonnueckas cucrema XuMu4yeckux 3nmemeHToB J1.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUYECKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KIAcCUPUKALUKU XUMUYECKUX dyeMeHToB. [loHsTHe O Trpymnmax
CXOHBIX 2JIEMEHTOB (IIIEJIOUHBIE U IIET0YHO3EMENbHbBIE METAJIbI, TaJOTeHbl, MHEPTHBIC
ras3el). DJE€MEHTBI, KOTOpbIe 00pa3yoT aM(OTEpHbIE OKCUABI U TUAPOKCUIBI

3.2

Ilepuognueckuit 3axkoH. Ilepuoauueckas cucremMa XUMHUYECKHX 3ieMeHTOB J[.H.
MenneneeBa. Koporkomepuomnas u JumMHHONEpuoaHas ¢opmsl Ilepuoamueckoit
cucreMbl xumudeckux aieMeHToB .M. Menneneesa. [lepuoast u rpynmnsl. Gusndeckui
CMBICJI ITIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI HJIEMEHTA
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Crpoenne aromoB. CoctaB aTroMHBIX siaep. HM3otombl. OnekTpoHbl. CtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 31eMeHTOB [lepuonndeckoii
cuctembl J[.MI. MeHnneneeBa. XapakTepUCTHKAa XUMHUYECKOIO D3JEMEHTa IO €ro
nonoxeHuto B Ilepuognueckon cucreme [[.1. Menneneesa

34

3aKOHOMEPHOCTH U3MEHEHMSI paJllyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAITINUECKUX
U HEMETAJNIMYECKUX CBOMCTB IO IpymnmaM U nepuojam. 3HaueHue [lepmommueckoro
3aKkoHa U Ileproguueckoil CUCTEMBl XMMUYECKHX JJIEMEHTOB Ul Pa3BUTHS HAyKH U

npaktuku. .M. MenzeneeB — yd€HbIN U rpaKJjaHUH

3.5

XyUMHU4YeCcKas CBA3b. KoBanenthas (HOJ'ISIpHaH n HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/ILIaTeHBHOCTL XHUMHYECKHUX 3JIEMEHTOB. FloHHAs CB3b

3.6

Crernenb OKHCJICHUS. OKHCIIMTEILHOBOCCTAHOBHUTCILHBIC peaKknuu. HpOHGCCI)I

OKHCJICHMS U BOCCTaHOBJICHHUA. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XHUMUYECKUH OKCIICPUMCHT: H3YUCHUC 06pa3u013 BCIICCTB MCETATJIIOB M HEMCTAJIIOB,
B3aUMOJCUCTBUE THAPOKCHUAA IMHKAa C pacTBOpaMMu KHCJIIOT H menoqeﬁ, IMPOBCACHUC
OIIBITOB, WJUIIOCTPUPYIOIIUX MPUMCPBI OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_lI/Iﬁ
(FOpGHI/Ie, PCaKIMU pa3JIOKCHUA, COC,Z[I/IHCHI/I}I)

9 KUIIACC

Kon

HpOBepHeMbIﬁ 3JIEMEHT COACPKAaHUSA




BemecTBo 1 XuMuueckas peaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucremMa XUMUYECKUX 3iemeHToB J[.U.
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB XMMHYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KA, KaJbLUH U UX COCAUHEHUN B COOTBETCTBUH C
MOJIOKEHUEM 2JIEMEHTOB B [leproanyeckoit cucteMe U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHAbI XAMHUYECKOH CBsI3U. THIIBI KpUCTAJTININYICCKUX peH_IéTOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THIIA KpHCTﬁJ’IJ’IH‘ICCKOﬁ peH_IéTKI/I n BHUIA
XUMHYSCKOH CBSI3H. KJ'IaCCI/I(i)I/IKaI_II/IH N HOMCHKJIATYpPa HCOPraHNMYCCKUX BCHICCTB
(MC)K,I[YHaPOIIHaH u TpI/IBI/IaJ'IBHaH). XUMHUYecKHe CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
Ppa3INdYHbIM Kj1acCaM HCOPraHNYCCKUX COCHHHGHHﬁ, IreHECTHNYCCKasa CBA3b
HCOPraHNYCCKUX BCHICCTB

1.3

Knaccugukanuss XMMUYeCKUX PEeakLui M0 pa3IUYHbIM MPpU3HAKaM (110 YHCIY U COCTaBYy
YYacCTBYIOUIMX B PEAKLUHU BEIIECTB, 10 TEIUIOBOMY 3(PQEKTy, 0 U3MEHEHHUIO CTEeTeHeH
OKHCJICHUSI XUMHYECKUX HJIEMEHTOB, MO OOpaTHMMOCTH, MO YYacTHUIO KaTalu3aTopa).
OK30- W D3HIOTEPMHYECKHE pPEAaKLUH, TEPMOXMMHUYECKHe YypaBHeHus. Ilonsatue o
CKOpPOCTH XMMHUYECKON PEAKIUU

1.4

ITousite 06 O6paTI/IMLIX u HeO6paTI/IMHX XUMHUYCCKUX PCaAKIUAX. IlonsTue o
FOMOTCHHBIX H TCTCPOTCHHBIX PCAKIUAX. IlonsatTne o XUMHYECKOM paBHOBECHUMU.
CDaKTOpLI, BJIMAIOIIUC Ha CKOPOCTH XUMHYECKOM pPCaKkiunu U MOJIOKCHHUEC XHUMUUYCCKOTO
paBHOBECHUS

1.5

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIMM, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBHOU peakuuu. CocraBnenue ypaBHEHUU OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMH € MCII0JIb30BAHMEM METO/A MIEKTPOHHOr0 OanaHca

1.6

Teopus 31EKTPONIUTUYECKON AUCCOUUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTH. KaTHOHBI,
aHUOHBL. MeXaHu3M AMCCOLMALMU BEIIECTB ¢ Pa3IMYHbIMU BUAAMH XUMUYECKOHN CBS3H.
Crenenp nuccormanuu. CuiabHbIE M Cl1a0ble AJIEKTPONUTHL. Peakimu MOHHOro OoOMEHa.
VYcioBUsl MpOTEKaHUsI peakiuii MOHHOTO OOMEHA, MOJIHbIE U COKpAIlEHHbIE HOHHBIC
ypaBHeHMs peakiuil. CBocTBa KMCIOT, OCHOBAaHUN U COJIEH B CBETE Mpe/CTaBICHUN 00
IEKTPOJUTUYECKON naucconanuu. KadecTBeHHble peakuuu Ha HoOHbL. [lostue o
TUAPOIIN3E COJIEH

1.7

XHUMHUYECKUN DKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPUCTALINYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB — METAIJIOB M HEMETAUIOB (rpadura M anmasa), CIOKHBIX
BEUIECTB (XJIOpHJAa HATpUs); MCCIENOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKON
peaKkIuu OT BO3JEHCTBHS pa3IMYHBIX (PAKTOPOB; HCCIECAOBAHHE DJIEKTPONPOBOIHOCTU
pacTBOpPOB BEILECTB, Mpoliecca AMCCOLMAIMM KHUCIOT, IIeJoued U cosield (BO3MOYKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); MPOBEIECHUE OIBITOB, MJUTFOCTPUPYIOLIUX PU3HAKU
IPOTEKaHUsl peakuuili MOHHOro oOMeHa (oOpa3oBaHME OcCajJKa, BBIJIEICHHUE Tras3a,
oOpa3oBaHM€  BOJbl); OMNbBITOB, WUIIOCTPUPYIOUIMX  HPUMEPHl  OKUCIUTEIBHO-




BOCCTAHOBUTCJIIBHBIX peaKHHfI (ropeHHe, p€akuun  pasjIoKCHUA, COCI[I/IHCHI/IH);
pacino3dHaBaHUuE€ HEOPIraHUYCCKUX BCHICCTB C IIOMOINBHO Ka4YC€CTBCHHBIX peaKuHﬁ Ha
HOHBI; pCIICHUC SKCIICPUMEHTAJIBHBIX 3a1a4

HemeTamisl ¥ UX COSIUHESHUS

2.1

061_]_[8.5{ XapaKTCPHUCTUKA TaJIOTCHOB. Ocobennoct CTPOCHUA AaTOMOB, XapaKTCPHBIC
CTCIICHU OKUCICHMUA. CTpOGHI/Ie u q)HSquCKI/Ie CBOMCTBa IMPOCTBIX BCIICCTB — I'dJIOT'CHOB.
XHUMHUYecKrue CBOMCTBAa Ha OpuMEpe  XJjiopa (B3aHMOH€ﬁCTBHC C MCTalllaMH,
HEMCTaJlJIaMH, menoanH). XJ'IOpOBO,Z[OpOI[. Consanas KHCJI0Ta, XUMHNYCCKUC CBOﬁCTBa,
MMOJIYYCHHUC, IIPUMCHCHHC. I[eﬁCTBHC XJiopa U XJOpOBOJOpOAa Ha OpPraHM3M 4YCJIOBCKA.
Baxwueimme XJIOpUAbl 1 UX HAXOXKICHUC B IIPHUPOIAC

2.2

OOmas xapakrepucThka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue u pu3ndecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJia U Cepbl. AJUIOTPOIIHBIE MOAM(UKALNU KUCIOPOJa U Cepbl. XUMUYECKUE
cBoiictBa cepbl. CepoBOIOpPOM, CTpOeHHE, (HU3MYECKHEe W XUMHUYECKHE CBOICTBA.
Oxcuibl cepbl Kak MpeCTaBUTENN KUCIOTHRIX OKCHIOB. CepHast KUCIIOTa, (U3NYecKue u
XMMHUYECKHE CBOMCTBA (0OIIME KaK MPECTaBUTENs KJlacca KUCIOT U CIEIU(PHUYECKUE).
XUMHUYECKHE PEaKIMH, JeXKallde B OCHOBE IPOMBIIUIEHHOIO CIOCO0a TMOTy4YeHUs
cepHoil kucnothl. Ilpumenenue. Conu cepHON KHUCIIOTBI, KaUECTBEHHas pPEaKIHs Ha
cynabdar-uon. HaxoxneHwe ceppl M €€ COCOIUHEHUH B mpupoie. XHUMHUYECKOE
3arpsI3HEHUE  OKpPYXKAIOIIEH CpeAbl COEOUHEHUSMH CEpbl  (KUCIIOTHBIE O,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPEeI0TBPAICHUS
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OOmast xapakTepucTUKa 3JeMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapaKkTepHbIE CTETIEHU OKUCICHMs. A30T, pacCHpOCTpaHEHUE B MPHUPOJE, PU3UUECKUE U
XUMu4eckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAk, ero (u3nyeckue M
XMUMUYECKHE CBOMCTBA, MoslydeHue U npuMeHeHue. Coiau aMMOHMs, MX (pu3nyeckue u
XMUMUYECKHE CBOWCTBa, NpUMeHeHHe. KauecTBeHHas peakuuss HAa HOHbI aMMOHHUS.
A3oTHas kHcioTa, e€ MoidydyeHue, pU3NUEecCKue W XMMHUYECKHe CBOMCTBa (0OIIMe Kak
IpeCTaBUTeNs Kjlacca KUCIOT U crenuduueckue). Vcnoab3oBaHue HUTPATOB U coJieit
aMMOHHUSI B KauecTBe MHHEpalbHbIX yaoOpeHuil. XuMHUECKOoe 3arps3HEeHue
OKpY’Kalollel cpesibl COeMHEHUS MM a30Ta (KUCIOTHBIE JOXAU, 3arps3HEHUE BO3yXa,
MOYBBI U BOJJOEMOB)

2.4

®dochop, ammorpornnbie Mmoaudukanuu Gochopa, GU3NIECKUE U XUMHUUECKHAE CBOMCTBA.
Oxkcun dochopa(V) u dochopHas KucioTa, GU3NYSCKUE W XHUMHUYECKHUE CBOWCTBA,
nonydenue. Mcmonp3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA

2.5

OO6mast xapakrepucthka 31eMeHTOB I[VA-rpynmbl. OCOGEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble  CTENEHH  OKUCIEHHUS.  YTJEpoid, aUIOTPOIHBbIE  MOJU(HKAINY,
pacrpocTpaHeHue B MpHpojJe, (U3NYECKHEe M XHMHUYECKHE CBOWCTBa. AacopOuus.
Kpyrosopot yrnepoga B npuposae. OKcuasl yriepoaa, ux (GpU3HUecKue U XUMHUUECKUE




CBOIICTBa, J€HiCTBUE HA KUBbIE OPTaHU3MBI, MTOJIYYCHHUE U IPUMEHEHHE. DKOJIOTUYECKUE
npo0iieMsbl, cBsi3aHHbIE ¢ okcuaoM yriepona(lV); rumoresa rino6anbHOTO MOTEIUICHUS
KJIUMaTa; MapHUKOBBIA 3¢dekT. YroinpHas KuciaoTta U e€ coiu, ux (usnueckue u
XUMHYECKHE CBOMCTBa, IMoOJyueHHe u mnpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHBL. Vcnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U

CEJBLCKOM XO03SHCTBE

2.6

HepBOHaan'ILHBIG MOHSATHS 00 OpraHUYCCKUX BCHICCTBAX KaK O COCAUMHCHHUAX YIJICpOAA
(MeTaH, OTaH, 3TUJICH, AlICTHJICH, 3TAHOJI, I'TIMIICPHUH, YKCYyCHas KI/ICHOTa). Hx coctaB u
XUMHUYCCKOC CTPOCHHC. [TousiTHE 0 OMOJOTHYECKH BaXKHBIX BCIICCTBAX: KXUpPAX, 6GJ'IK8.X,
YIIIEBO4ax — M UX POJIK B KU3HU YCJIIOBCKA. MaTepI/IaJ]LHOC CANHCTBO OPraHUYCCKUX U
HCOPTaHUYCCKUX COCIUHEHUI

2.7

Kpemumuii, ero Qusuueckue W XHMUYECKHE CBOMCTBA, MOJy4eHHE M IPHUMEHEHUE.
Coenunenus kpemHusi B mpupoje. OOmme mpencraBieHus o6 okcuae kpeMuus(1V) u
KpeMHUeBOM  kucnmore. CuHIMKaThl, WX HCHOIb30BaHWE B OBITY, MEAMIIMHE,
MIPOMBINIICHHOCTH. BaxkHeliue cCTpouTenbHble MaTepHalibl: KepaMHKa, CTEKIIO, IIEMEHT,
oeron, kene300eroH. IIpoGmeMbl 0©e€30MaCHOTO  HCIOJB30BAHUSA  CTPOUTEIHHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU

2.8

XUMHUUECKUI SKCIIEPUMEHT: M3Y4YEeHHE O0pa3l0B HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTBI; TIPOBEICHHME KAYECTBEHHBIX pEaKUMid Ha XJIOPUA-UOHBI U
HaOJIOZIGHUE TPU3HAKOB HX TPOTEKAHUS; ONBITHl, OTpaKarolue (QHU3HUECKUe |
XUMHUYECKHE CBOMICTBA TaJlOTEHOB M HUX COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB);  O3HAKOMJIEHHME ¢  oOpa3uaMud  XJOpUJIOB  (TaJIOT€HUIOB);
O3HAKOMJIGHHE C OOpa3laMu cepbl M €€ COeIMHEHHUSMH (BO3MOXHO HCIIOJIb30BaHUE
BUEOMATEpHAJIOB); HaAOJIOJeHHe Tpolecca OOYyIIMBaHUS caxapa MOJ JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; M3y4eHHE XMMUYECKUX CBOMCTB pa3z0aBlIeHHOMN
CepHOW KHCIIOTHI, MPOBEJICHHE Ka4yeCTBEHHON peakluuu Ha Cyab(paT-uOH U HaOIro/eHue
NpU3HaKa e€ MpOTeKaHMs; 03HAaKOMJICHHE ¢ (PU3HMUECKUMH CBOMCTBaMU a30Ta, (pocdopa u
UX COEIUHEHUI (BO3MOYKHO MCIOJIb30BAHUE BUIEOMATEPUANIOB), 00pa3liaMu a30THBIX U
dbocdopHBIX yI0OpeHUil; oyueHue, coOupanue, pacrio3HaBaHWE M U3yYEeHUE CBONCTB
aMMHaKa; TPOBEJeHHE KaueCTBEHHBIX peakiuil Ha WMOH aMMOHMA M ¢ochaT-uoH u
U3y4YEHUE IMPU3HAKOB UX IIPOTEKaHUs, B3aUMOJACHCTBUE KOHLIEHTPUPOBAHHOW a30THOU
KHUCJIOTHI C MEJBI0 (BO3MOXHO MCIIOJIb30BaHUE BHUJIEOMATEPHUAIIOB); U3YUEHHUE MOJEINIEH
KPUCTAITMUECKUX PEIETOK anMasa, rpadura, QysuiepeHa; 03HaKOMJIEHHE C MPOLECCOM
aacopOIMU  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIIEM M yCTPOHCTBOM
NPOTHUBOTa3a; MOJyYeHHUEe, COOMpaHue, paclio3HaBaHUE U U3yUEHHE CBOMCTB YTIIEKUCIOTO
rasa; IpoBe/IeHNE KAaueCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHIMKAT-HOHBI M M3Y4YECHUE
IPU3HAKOB WX  IPOTEKAaHUS;  O3HAKOMJIEHHME C  NPOAYKIMEH  CHIMKAaTHON
IIPOMBIIIEHHOCTH; PELIEHUE HKCIEPUMEHTAIbHBIX 3ajad Mo TeMme «BaxHeimue

HEMCTaJJIbI U UX COCAUHCHU I




MeTaiuisl ¥ UX COCAUHECHUA

3.1

OO0mass xapakTepUCTHUKAa XUMHYECKHX OJJIEMEHTOB — METAUIOB HAa OCHOBAaHHHM MX
nonoxkeHus B Ilepuommueckoil cucreme xumuueckux anemeHtoB .M. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHue MeTauioB. Mertammyeckass CBsi3b M MeTallIndyecKas
KpUCTAJUIMUECKas PeIIETKA. DIEKTPOXUMUUYECKUN sl HAPSHKEHU N METaJLIIOB

3.2

duznueckre M XUMHYECKHME CBoMcTBa MeTaiioB. OOmme crnocoObl MOTydYeHUs
MeTtaysioB. [loHSTHE O KOpPpO3UM METANJIOB, OCHOBHBIE CIOCOOBI 3alUTBl HUX OT
koppo3uu. Crassl (cTajib, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U
MIPOMBIIIJICHHOCTH
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[Ilenounble MeTauibl: NOJNOKEHUE B [leproauyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
.. Menneneesa; cTpoeHMEe HMX aTOMOB; HaxOxAcHHE B mpupoxae. Pusnueckue u
XUMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kaius). OKCUIbI U THAPOKCUJIBI HATPUS U

Kajaus. HpI/IMeHCHI/Ie IICJIOYHBIX MECTAJIOB U UX COGI[HHGHHf/'I
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[IlenoyHo3emenbHbIE META/UIBl MarHuid W KajabUui: monoxkeHue B Ilepuomnueckon
cucrteMe XxuMuueckux 3neMeHToB J[.M. MenzaeneeBa; cTpoeHHE UX aTOMOB; HaXO0XJIEHUE
B npupone. Pusnueckue U XMMHUYECKHE CBOMCTBA MarHus M Kajpuus. Baxkneimmue
COCMHEHUS KanblMs (OKCUA, THIPOKCHI, cojiu). JKECTKOCTh BOIBI U CHOCOOBI €€
YCTpaHEHUs

3.5

AmromuHuii: nonoxenue B Ilepuonmueckoil cucremMe XUMHUUECKHX auieMeHToB J[.U.
MenneneeBa; CTpoeHHE aTOMa; HAXOXKIACHHE B Inpupozae. dusnueckue U XUMHUYECKUE
CBO¥CTBa amfOMUHMS. AM(OTEpHbIE CBOHCTBA OKCHA M THPOKCH/IA AJTFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepumonunueckoit cucreme xumudeckux saemeHtoB J[.U.
MenpneneeBa; CTpOCHUE aTOMa; HaxXOXJeHHE B mnpupoac. PHU3MYECKHUE U XUMHUYECKUE
cBoiicTBa xene3za. Okcuabl, ruapokcuabl u conu xkenesa(ll) u xenesa(Ill), ux cocras,
CBOWCTBA U MOJy4YECHUE

3.7

XVUMUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHME C 00pa3liaMM METaJIOB MU CIUIABOB, MX
(U3NYECKUMHU CBOWCTBAMHU; H3yYEHUE pE3yJIbTaTOB KOPPO3MHM METAIOB (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJEHUCTBUS OKCUAA KaJIbLIUs U
HaTpHsl C BOJOW (BO3MOYKHO MCIOJIb30BAHUE BUJEOMATEPHAIIOB); UCCIIEJOBAHUE CBOUCTB
XKECTKON BOABI; Ipoliecca FOPEHHs Kele3a B KUCIOPOJE (BO3MOXKHO MCHOIb30BAHUE
BUJICOMATEPHUAJIOB); MIPU3HAKOB MIPOTEKAHUS KaYECTBEHHBIX peaklUil Ha MOHBI (MarHus,
KaJnbplusl, amoMuHus, nuHKa, cxenesa(ll) m xenmesa(Ill), menu(ll); nHaOmoneHue wu
ONMCAaHUE TIPOIIECCOB OKpALIMBaHUS IUIAMEHM HMOHAMM HATpUs, Kajdusl M KaJbIUs
(BO3MOKHO HCTIOJIB30BaHUE BHJICOMATEPHAIIOB); MCCIEI0BaHHE aM(pOTEPHBIX CBOWCTB
TMJIPOKCHJIA ATIOMUHMS M TUAPOKCUIA IIMHKA; PELICHHE 3KCIIEPUMEHTAIBHBIX 3a/a4 110

TeMe «BaxkHene MeTaliIbl U UX COEIMHEHUS

XUMHS U OKpy>KaroIas cpena

4.1

HoBble Marepuasibl U TeXHOJOTMHM. BemecrBa M maTepuanbl B MOBCEAHEBHOW KU3HU




YyeJIOBeKa. XUMHSA H 310POBLE. be3omacHoe Mcmonab30BaHHE BEIISCTB M XHUMHYECKUX
peaKI_[I/Iﬁ B 6BITy. HepBa;I IIOMOIIB IMTPU XUMHUYECKUX OXKOrax M OTpaBJICHUAX

OCHOBBI KOJIOTUYECKON I'PAMOTHOCTH. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl
I[TAK. Ponp XUMUM B pelICHUM HKOJOTHUECKUX Mpobiem. [IpupogHble HCTOYHHKH

4.2
yIIE€BOAOPOAOB (Yrojib, MPUPOIHBIN ra3, HePTh), MPOAYKTH UX MEPepabOTKH, UX POJIb B
OBITY ¥ IPOMBIIIJICHHOCTH

43 XUMHUECKUI HKCHEPUMEHT: M3ydeHHe o00pas3loB MaTepuanoB (CTEKJIO, CILUIaBbl

MCTAJIJIOB, ITOJIMMCPHBLIC MaTepI/IaJ'ILI)




IMPOBEPSEMBIE HA OI'D 110 XUMUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHUS

Kon
NpOBeEPSIEMOro
TpeOOBaAHNS

IIpoBepsiemble TPeOOBaHNUS K NPeJIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHA
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOIO 00111€r0
o0pa3oBanus Ha ocHoBe PT'OC

1

Hpe,Z[CTaBJ'IeHI/ICI

1.1

O TO03HABAEMOCTH SBJICHUHA MNPUPOAbI, NOHHMaHHWE OOBEKTUBHON 3HAYMMOCTH
OCHOB XHMHYECKOM HayKM Kak o0JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOIIell KyJIbTypbl M TPAKTUYECKOW JIEATEIBHOCTH YeJIOBEeKa B
YCIIOBUSIX COBPEMEHHOr0 OOIECTBA; MOHUMAaHHE MECTa XHMHUHU Cpelu JpYyrux

€CTCCTBCHHBIX HAYK

1.2

0O HAYYHBIX MCETOJAX TIO3HAHUA, B TOM UYHCJIC ISKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAX HUCCICAOBAHUA BCIICCTB W MUZYUYCHHUA XUMHUYCCKHUX
peaKL{Hﬁ; YMCEHHUEC HCIIOJIB30BATh MOJACIIN JIA 00BACHEHHS CTPOCHUA ATOMOB H
MOJICKYJI

1.3

0o cdepax mnpodeccHoHATBHON MAEATENBHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTH)KCHUSX XUMHUYECKOU
HAyKH, 9TO TIO3BOJIUT OOYYArOIIUMCSI pacCMaTpHBaTh XMMHUIO Kak chepy cBoei
Oynymeil npodecCHOHATBHOW MESITEIbHOCTH W CAENaTh OCO3HAHHBIA BBIOOP
XMMHHU KaK TPOPHILHOTO MPpeIMeTa TIPH Mepexojie Ha YPOBEHb CPETHETO OOIIero
o0OpazoBaHUs

Bnaagenue cucteMoil XUMHYECKMX 3HAaHUM H YMCHHUC NPUMCHATH CHUCTEMY
XHUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOXHEUIINE XUMUYECKUE TIOHSATHS: XUMHYECKHHM JJIeMEHT, aToM, MOJIEKYIIa,
BEIIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECh,
OTHOCHUTEIIbHBIE aTOMHAsi U MOJIEKYJISIpHAs Macchl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIpHBIA 00BbEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COJIb (CPEIHsIs),
XUMHUYECKasl peaklys, PEaKlUUu COCAMHEHUS, PEaKIMU pPa3JIoKEHUs, peaKiuu
3aMEIIeHUs, peakiuu OOMEeHa, TeIUIoBOM J(PQeKT peakuud, 5K30- U
SHIOTEPMHUUECKUE PEaKIMU, PacTBOpP, MaccoBas AOJS XUMHUYECKOTO 3JE€MEHTa B
COEIMHEHUM, MaccoBas JIOJISl U MPOLIEHTHAs] KOHLEHTpAIHs BEIIECTBA B PacTBOPE,
AP0 aroMa, SJEKTPOHHBIM CJIOM aroma, aroMHas OpOHWTal b, paguyc aroma,
BaJICHTHOCTb, CTENEHb OKHUCIEHHS, XMMUYECKas CBA3b, AJIEKTPOOTPHUILIATEIbHOCTD,
HOJISIPHAS U HETOJISIpHAsI KOBAJICHTHAs CBSA3b, MIOHHAS CBSI3b, METAJUINYECKAs CBS3b,
KpHUCTaTMUecKasi pelmérka (aToMHasi, MOHHAas, MeTaJUIM4YecKas, MOJIEKYJsIpHasi),
WOH, KaTHOH, aHHUOH, OJJEKTPOJUT M HEIIEKTPOIUT, DIIEKTPOIUTHYECKAs




JUCCOIMAIUS, PEaKUUH HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAaHOBUTEIILHBIC
peakiy, OKHCIUTEIb M BOCCTAaHOBUTENIb, OKHUCICHHE U BOCCTAHOBIICHHE,
ANEKTPOJIN3, XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE PEaKIH,
CKOpOCTh XUMHUYECKOM peakiuu, katanuzatop, [IJIK, koppo3us meTamios, cruiaBbl

2.2

OCHOBOIIOJIAaTrarOImKUEC 3aKOHbI XUMUU: 3aKOH COXPAHCHHUA MACCHI, HepI/IO,Z[I/IquKI/Iﬁ
3aKOH I[I/I MCHI[GJ'IGGB&, 3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABoraszo
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TEOPUH XUMHUHU: aTOMHO-MOJICKYJISIpHAsT TEOPHs, TEOPHS DJICKTPOJUTHYECKON
IUCCOLAIN

Bnanenue ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKIIFOUAOLLEH:

3.1

YMEHHUE MpPaBUIBHO HCIOJIb30BaTh M3Y4YEHHBbIC BEIIECTBA M MaTepualibl (B TOM
yuciae MHUHEpaJbHbIE yA0OpEeHHs, METaJUlbl U CIUIaBbl, MPOIYKTHI MepepadoTKu
HNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB (YIUI, MPUPOAHOrO rasza, He(TH) B
OBITY, CETbCKOM XO3siiCTBE, Ha NMPOM3BOJCTBE M MOHMMAaHUE 3HAYEHUS KHUPOB,
0€eIKOB, YIJIEBOJOB Ul OpraHM3Ma YeJOBEKa; YMEHUE IMPOTHO3MPOBAThH BIMSHUE
BEIIECTB M XMMHUYECKHX MPOIECCOB Ha OpPraHU3M 4YelloBeKa M OKPY’KaIOIIyIo

HNPUPOAHYIO Cpey

3.2

YMCHHUC HHTCIPUPOBATL XUMHWYCCKUC 3HAHUA CO 3HAHUAMHU OPYTrUx y‘-IC6HbIX

MPEIMETOB
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HaJIMYME OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHKAMHM HH(GOpPMAIMU MO XUMHHU
(Hay4Has ¥ HAY4YHO-TIOMYJISIpHAs JIUTEepaTypa, CIOBApH, CIPABOUYHUKHU, UHTEPHET-

pecypcebl)
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yMeHHE 00BEKTHBHO OLIEHUBATh HH()OPMAIMIO O BEIIECTBAX, UX MPEBPAICHHUIX U
NPAKTUYECKOM NPUMEHEHUH U YMEHHME UCIOJIb30BaTh €€ JUIsl PEIIECHUsl y4yeOHO-

IIO3HaBaTCJIbHBIX 3aJa4

BianeHne OoCHOBaMM NMOHATHMHOIO amnmapara ¥ CUMBOJIMYECKOTO SA3bIKA XUMUU
JUI cOCTaBiieHHs (HOpMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHEHUH XUMHUYECKUX
peakimii; ocHoBaMH xuMuueckoit HomeHknaTypbl (IUPAC u TpuBHaIbHOI)

YMeHne oOBACHITH CBSI3b TMOJIOKEHUS 3JieMeHTa B llepuoaudeckoi cucreme ¢
YHUCJIOBBIMH XApPAKTCPUCTUKAMU CTPOCHHA AaTOMOB XHUMHUYCCKUX JSJICMCHTOB
(coctaB u 3apsia sapa, oOIIee YUCIIO AIEKTPOHOB), paclpeieIeHuEM 3JIEKTPOHOB

110 SHCPIreTHYCCKUM YPOBHAM aTOMOB IIEPBBIX Tpex NnNepruoa0B, Kajlvuid U KaJIbIIUA

[IpencraBnenue 0 nepUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPULIATENBHOCTh), MPOCTBIX M CJIOXKHBIX BEHIECTB OT
MoJioXkeHus: 3iemMeHToB B Ilepumonuueckoid cucreme (B MallbIX MEpPUOAAX U

TJIaBHBIX HO,Z[prHHaX) H DJICKTPOHHOI'O CTPOCHHA aTOMaA

YMmenue kinaccupuuupoBarh:

7.1

XUMHNYCCKHUE 3JICMCHTBI




7.2

HCOPraHN4YCCKUC BCIICCTBA

7.3 XUMUYECKHE PEaKlUu
8 YMeHnue onpeaensiTh:
8.1 BaJICHTHOCTb M CTETIEHb OKUCIICHUS] XUMHUYECKHUX 3JIEMEHTOB, 3apsij HOHA
8.2 BUJI XUMUYECKOU CBSI3M U TUIl KPUCTAIUIMYECKOM CTPYKTYPBI B COEMHEHUSX
8.3 XapakTep Cpelbl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHCJIUTEIIh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBaTh PU3NYECKUe U XUMUYECKHUE CBOMCTBA:
9.1 MPOCTBIX BEWIECTB (KUCIOPOJ, O30H, BOJIOPOA, TpaduT, aiMas, KPpeMHHH, a3orT,
' tdocdop, cepa, XJI0p, HATPUIA, KU1, MATHHUH, KAk, aTIOMUHUH, JKeJIe30)
CIIOKHBIX BEIECTB, B TOM YHCIE€ HMX BOAHBIX pacTBOPOB (BOJa, aMMMAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI W THAPOKCHUIBI MeTaiuioB [-I[A rpymnm,
9.2 amomunust, meau (1), nuuka, sxenesa (II m III), okcuner yramepoma (II u IV),
kpemuus (IV), azota u dochopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasA, a30THAs, (pochopHast, yroipHasi, KpeMHHEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTEepPU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
93 COCTaBa M CTPOEHUS, NPUMEHEHUE BELIECTB B 3aBUCUMOCTH OT HX CBOICTB,
BO3MOXXHOCTb IPOTEKAHUS XUMUUECKUX MPEBPALIEHUIN B PA3TUYHBIX YCIOBUIX
10 YMeHue cocTaBIsITh MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEAKIUi, B TOM YHUCIIE:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN
10.3 WUTIOCTPUPYIONIUX ~ XMMHUYECKHE CBOMCTBAa M3YUYEHHBIX KJIaccoB  (TPYII)
' HEOPraHUYECKHX BEIIECTB
10.4 MOJTBEPKIAOIIUX TeHETUYECKYIO B3aUMOCBSI3b MEXKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJIEKYJSAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
’ XHMHYECKOT'0 DJIEMEHTA B COeJUHEHHNH
11.2 MAacCOBYIO JIOJIFO BEWIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
1.4 10 YpaBHEHUSAM XUMHUYECKUX PEAKIMi M HAXOJIUTh KOJIMYECTBO BEIIECTBA, O0BEM
) ¥ MacCy peareHTOB WM MPOAYKTOB PEaKIUH
12 Bianenue (3HaHHE OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO TIO03HaHUsA (HAOMIOIEeHHWe, W3MEepeHue,
12.1 AKCTIEPUMEHT, MOJICIIMPOBAHUE) MPU U3YYCHUH BEIIECTB U XUMUYECCKUX SIBJICHUM;

yMeHHe chopMyIHpoBaTh NPoOIeMy U IPEUIOKUTD TyTH €€ PEeLICHU




12.2

0e30macHOil paboOThl ¢ XUMHYECKHMMH BEIIECTBAMH, XHMHUYECKOH TOCYIOW H
nabopaTOpHBIM 000PYI0BaHUEM

12.3

mpaBWwiIaMd 0€30MacHOr0 OOpalleHuss C BEIIECTBAMH, HCHOIb3YEMBIMH B
TIOBCETHEBHOM KU3HU, MPABUJIAMU MOBEJCHHS B IENSAX COEPEKEHUS 370POBBS U
OKpY>Kalolllei MPUPOIHOM Cpejibl; MOHUMaHuE Bpe/a (0MacHOCTH) BO3IEUCTBHS Ha
JKUBBIC OpPraHM3MBl OIpPENCTIEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS U
MpEeAOTBPALIECHUS UX BPEIHOTO BO3ICUCTBUS
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Hanuuwue MNPAaKTUYCCKUX HABBIKOB INIAHHUPOBAHUA U OCYHICCTBJIICHUSA CJIICOYIOIIUX
XUMHUYCCKUX SKCIICPHUMCHTOB!

13.1

HU3YyUYCHUC U OIHMCAaHUC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHE C
(I)I/I3I/I‘-ICCKI/IMI/I U XUMHUYCCKUMMU SBJICHUSAMU; OIIBITHI, WJIJIFOCTPUPYIOIIUC MIPU3HAKU

MNPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2

N3YUCHUC c1moco0oB pa3aciIiCHUA cMmeceit

13.3

MOJIy4€HUE KHCIOpOJa M HU3Yy4YEHHE €ro CBOMCTB; IOJyUy€HUE BOAOpOJA U
M3Y4YEHHUE €r0 CBOMCTB; MOJYYEHHE YTJIEKHUCIIOrO Tra3a M W3YyUeHUE €ro CBOMCTB;

TIOJIYUCHHNEC aMMHaKa U U3Yy4YCHUC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOW [0JIEHW PacTBOPEHHOIO
BEIIECTBA

13.5

NpUMEHEHNE WHAMKATOPOB (JlakMyca, MeTHiopamka U (eHondranenna) s
OIIpEJICNICHNUS] XapaKTepa Cpeibl B pacTBOpax KHCIOT U IIeIoYen

13.6

HCCIENOBaHNUE M ONMCAHHE CBOMCTB HCOPTaHNMYCCKUX BCIICCTB PA3JIMYHBIX KIIACCOB;
HU3y4YCHHC B3aUMOJCHCTBHS  KHUCIOT C MCTallllaMHd, OKCHaaMH  MCTaJlJIOB,
PaCcTBOPUMBIMHA u HCPACTBOPUMbBIMHA OCHOBAaHHUsIMU, COJIsIMH, MOJIYYCHHC
HEPAaCTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHUC OJHOI'0 MCTaJUIa APYTHM U3 pacTBOpa
COJIM; UCCIICAOBAHUC aM(I)OTepHBIX CBOMCTB THUAPOKCHUIAOB AJIFOMHUHUSA U TUHKA

13.7

pelieHne SKCIePUMEHTANbHBIX 3amad 1o TeMaM: «OCHOBHBIE  KJIAcChl
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOTUTHYECKAS JTUCCOITHAITHSY;
«Baxgeimme HeMeTaUIbl W WX COSIWHEHW», «BakHelmine MeTalulbl M UX

COCAUHCHUS)

13.8

XMUMUYECKHE YKCIEPUMEHTHI, WLTIOCTPUPYIOIINE MPU3HAKU MPOTEKaHUs PeaKIui
MOHHOTO0 OOMEHa; KauyeCTBCHHBIC pEaKIUH Ha MPHUCYTCTBYIOIIME B BOJIHBIX
pacTBopax MOHBI: XJOpHI-, OpoMHI-, MOIUA-, cyibdar-, docdar-, kapboHat-,
CUJIMKAT-aHUOHBI, THAPOKCHUI-UOHBI, KAaTHOHbl AMMOHMS, MAarHus, KaJbIHs,

aTrOMUHUS, Kene3a (2+) u xxenesa (3+), meau (2-+), HUHKA
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YmMmenue:

14.1

NpCACTAaBIATL PE3YJIbTAThI JKCIICPUMCHTA B q)opMe BBIBOAOB, 10Ka3aTCJIbCTB,

rpaduKOB U TaOJIHII U BBISBISTH SMIIMPHUECKUE 3aKOHOMEPHOCTH




14.2

YCTaHAaBJIMBATh CBA3H MCXY pCaJIbHO Ha6J'IIO,I[aeMI>IMI/I XUMHNYCCKHNMHU SABJICHUAMU
H MMpouecCcaMu, IPOUCXOIAAIINMHA B MAKpO- U MUKPOMUPC, OOBSACHATD IMPHUYNHBI
MHOFOO6pa3I/IH BCIICCTB




INEPEYEHD 9JIEMEHTOB COJAEPXKXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1

HepBOHa'-IaJ'IBHI)Ie XUMHNYECKHUEC ITOHATHUA

1.1

YucTslie BemecTBa U cMecu. Crioco0bl pasiesieH s cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3aeMeHThl. CHMBOJBI XHMHYECKHX JJIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEIICCTBA.

1.3

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJieMeHTOB. CTerneHpb

OKHCJICHUSA

1.4

3aKOH IMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENIbHAS aToMHasg Macca. OTHOCHTEIbHAs
MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHYCCKOI'o 3JIEMEHTAa B COCAUMHCHHUHN

1.5

KonuuecTBo BemectBa. Monb. MosnsipHas macca. MossipHblii 005EM ra3oB. B3anmocssi3b
KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

duznueckue M XUMHUYECKHE SBJICHUS. XHUMHYECKas peakuus Hu eé IMPHU3HAKH. 3aKoH
COXpPaHCHHA MACChI BCIICCTB. XUMHYECKHE YPaBHCHUA

[lepnonnueckuii 3akoH u Ilepmonmueckas cucrema XuMu4yeckux dieMeHToB JI.U.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuit 3akoH. Ilepumoamueckas cucremMa XuMHUecKUX dnemeHToB [[.M.
MenpneneeBa. [lepuonbl u rpynnbl. @U3NUECKUN CMBICH MOPSAIKOBOIO HOMEpa, HOMEPOB
MeproJia U TPYIIbl 3JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTomHbIX snep. HM3orombel. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YE€K aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMEHTOB [lepmomnueckoi
cuctemsl J[.1. MenneneeBa
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3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB XMMHUUYECKHUX DJIEMEHTOB MEPBLIX TpéX MNepruoao0Bs,
KaJius, KaJlbIuA (paL[I/cha aTOMOB, JJICKTPOOTPULATCIIBHOCTH, MCTAIUIMYCCKUX U
HEMCTAININYICCKUX CBOfICTB) U UX COCAUHEHMI B COOTBETCTBHUHU C IIOJIOKEHHUEM 3JIEMEHTOB
B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

XuMHU4ecKas CBA3b. KoBanenTHas (HOHHpHaH u HeHOHHpHaH) CBA3b.
3J'I€KTpOOTpI/II_IaT€JIBHOCTL XHUMHYECKHUX »djJeMeHToB. MoHHas cBsA3b. MeraminuecKkas
CB3b

3.2

Turmsr KPpUCTAJTINIHYCCKUX peI_HéTOK (aTOMHaH, HOHHAas, MeTaJ'IJ'II/I‘{eCKaH), 3aBUCUMOCTDb
CBOICTB BCIICCTBA OT THUIIA KpHCT&J’IJ’IH‘lCCKOﬁ peH_IéTKI/I H BUaa XHAMHUYECKOH CBI3H

Baxwuelimuye nmpeacTaBUTENNM HEOPraHUYECKUX BelecTB. Hemeramnbl 1 UX COEIMHEHUS.

MeTaisl 1 uxX COCIUHCHUA




Knaccupukanmuss W HOMEHKJIATypa  HEOPraHWYECKHX  COCIMHEHHWI:  OKCHIOB
(coneoOpasyromue: OCHOBHBIC, KHCJIOTHBIE, aM(OTepHBIE) H HECOJICOOpa3yIOIIHE;

41 OCHOBaHUH (IIENOYM W HEPACTBOPUMBIE OCHOBAHMSA); KUCIOT (KUCIOPOACOAEpk allue U
OeCKHUCIOPOIHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJICH (CPEeIHUX U KUCIIBIX)
49 Pusnyeckre U XMMUYECKUE CBOMCTBA IPOCTHIX BEIIECTB-HEMETAUIOB: BOJIOPOA, XJIOpa,
' KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs
duznueckue M XUMHUYECKHE CBOMCTBA MPOCTBHIX BEIIECTB-METAJUIOB: JIUTHSA, HATpHS,
4.3 KaJIisd, MarHusi U Kajablusl, aIFOMUHUS, kKejne3a. DIEKTPOXUMHUECKUIN psill HANPSIKEHUN
METaJUIOB
44 Pu3nyecKkue W XUMHYECKHE CBOMCTBAa BOJOPOJHBIX COCAMHEHHN HEMETAJUIOB:
' XJIOPOBOJOPOAA, CEPOBOAOPOA, AMMHAKA
45 dusnueckre U XMMUUYECKHUE CBOMCTBA OKCUI0B HemeTaluioB: cepol (IV, VI), azora(Il, IV,
' V), pochopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). [lonyyenre okcuaoB HEMETAIIOB
46 Xumudeckue cBorcTBa OkcHoB: MeTauioB [A—IIIA rpymm, umaka, meau(Il) u xeneza(ll,
III). ITosmyuenue okcH10B METAIIOB
XUMHUYECKUE CBOWCTBA OCHOBAaHMH U aM(OTEpHBIX THIPOKCHIOB (HAa IpHUMeEpe
4.7 TMIPOKCUJIOB aJIOMHMHHUSA, >Kese3a, LuHKa). [lomyuyeHue ocHoBanuil u amdoTepHbIX
TUAPOKCUIOB
OO0mue XUMHYECKHE CBOMCTBA KUCIIOT: XJIOPOBOIOPOTHOM, CEPOBOIOPOTHOM, CEPHHUCTOM,
4.8 CepHOH, a30THOH, (hochHOpHON, KpeMHHEBOH, yroibHON. OCOo0bIe XUMUYECKUE CBOMCTBA
KOHLICHTPUPOBAHHOW CEpHOM M a30THOM KUCIOT. [losrydeHue kuciaor
4.9 OO6ume xuMUYecKre CBoicTBa cpeiHux coneil. [lomyuenue comneit
410 [Tony4yenue, coOupaHue, pacro3HaBaHHE BOJOPOJA, KUCIOPOJa, aMMHAKa, YIIIEKUCIOTO
' rasa B 1ab0OpaTopuu
411 [Tony4yenune aMMuaka, CEpHOM M a30THOW KHUCIIOT B MPOMBIIUIEHHOCTH. O0IIue crocoObl
' TIOJIyYEHHS] METAJIIOB
4.12 ['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUHN
5 XHUMHUYECKUE PeaKIUU
Knaccudukanus XMMHUYECKUX peaklyid MO pa3iINYHbIM MPU3HAKAM: 110 YHCIY U COCTaBy
5.1 Y4acCTBYIOUIMX B PEaKIMU BEILIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTEHeHe
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB
59 TermnoBoil 3¢pdexkT XUMUYECKOH peakiuHu, TEPMOXHUMHYECKHE YypaBHEHHS. OJK30- H
' SHJOTEPMUYECKHE peaKkK. TepMOXUMUYECKUE YPABHEHMS
OKHMCIIUTENTEHOBOCCTAHOBUTENbHBIE — peakuuu. OKHCIUTENM W BOCCTAHOBUTEIIU.
5.3 [Tpoueccol OKHCIICHUS u BOCCTaHOBJICHUSA. DJIEKTPOHHBIN Oayranc

OKHCJIUTEIIbHOBOCCTAHOBUTEIILHOM p€aKknuun




TeOpI/IH 3J'IeKTpOJ'II/ITI/I‘l€CKOI71 AucCconranmnu. KaTI/IOHBI, AHHWOHBI. :‘)J'IeKTpOJ'II/ITBI u

>4 HedIeKTpoNuThl. CusibHBIC U cllabble NeKTPOIuThl. CTeneHb AUCCOIUAINH
55 Peakiuu noHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, MOJHBIC U
' COKpalI¢HHbIC HOHHBIE YPaBHEHUS PEaKIIUi
6 XuUMHS ¥ OKpyXkarolas cpeaa
BeniecTa u maTepuansl B IOBCEIHEBHOM KM3HU 4YeJIOBEKA. be3omacHoe HCIoJIb30BaHUE
6.1 BEIIECTB M XWMHUYECKHX peakiuii B Jiabopatopuu u ObiTy. [lepBas momomrs mpu
XUMHUYECKUX 0KOTaX U OTPABICHUSAX
XUMUYECKOE 3arpsi3HEHHE OKpY>Karoleil cpeabl (KHCIOTHBIE [IOKIU, 3arpsi3HEHUe
62 MOYBHI, BO3/IyXa U BOJOEMOB), ClIOCOOKI ero mpeaoTBpaiieHus [IpenenpHas nomyctumas
' koHneHtparusi BemectB (II/IK). Ponp xumum B permieHHd 3KONOTHYECKHX MpobieM.
Ycunenne napHUKOBOTO 3P deKTa, pa3pylnieHue 030HOBOTO CIOS
[TIpumenenue cepsl, azoTa, ¢ocdopa, yriepoga, KpeMHUS U HX COCIUHEHUU B OBITY,
63 MEJUIIMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO03stiicTBe. [IpuMeHeHrne MeTaioB U CIUIaBOB
' (cranp, 4yryH, MIOpPAIIOMHHHNA, OpOH3a) B OBITY W MPOMBIIUICHHOCTH UX COCAMHCHUHU.
[TonsiTHEe 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH
6.4 [TpupoHbIE HCTOYHUKH YTIIEBOAOPOIOB (Yrojib, MPUPOAHBIN Ta3, HEPTH), TPOAYKTHI UX
' nepepaboTku (O€H3HH), MX POJb B OBITY ¥ MPOMBIIIIEHHOCTH
[lepBoHauanbHbIe MOHATHA 00 OPraHUYECKHX BEIIECTBAX KAaK O COCAUHEHHUSX YIJIepoja
6.5 (MeraH, 9TaH, STWIEH, AalleTWIEH, 3TaHOJ, TJIMIEPHUH, yKCycHas kuciorta). [lonsitue o
' OMOJIOTMYECKU BaXKHBIX BEILECTBAX: JKUPAX, OCJIKax, yIIeBOJAaX — W MX POJIU B KHU3HU
YeJIoBeKa
7 Pacuérsr:
7.1 1o (opMyIaM XUMUIECKHX COCTUHCHHMA
7.2 Macchl (MaccoBOi) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM yPaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
» Xumus: 8- kj1acc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe ['abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Xumus: 9-ii kinacc: 6a30Bbli YPOBEHB: YUECOHUK; S-€ U3aHuE,
nepepadborannoe ['abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

Mertoanueckoe mocodue mo xumuu 8 — 9 kiacceol ['abpuensa O. C,- M:
[Ipocsemenue, 2019 r.

Xumus. 9 xkinacc. COOPHUK KOHTPOJIBHBIX M CAMOCTOSITEIHHBIX paboT"

OI'D 2024. Xumus. 32 BapuanTa. TUnoBbsie BapUaHThI IK3aMEHAIIMOHHBIX
3amanuii. Meapenes FO.H., Momuanosa I'. H.. Ok3amen, 2024 T.

Xumus. 9 xkinacc. COOpPHUK KOHTPOJIBHBIX M CAMOCTOSITENBHBIX paboT. Cerex
E. A., AnekceeBa A.B., Pannanopt A.A., ABepcas, 2021 r.

Xumus. 8 knacc. Tectol k yueOnuky O.C. 'abpuensina, U.I'. OctpoymoBa,

C.A. CnagkoBa. ®I'OC. Pa6oB M.A..Ok3amen, 2022 r.

IHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

«Poccwmiickoe o6pazoBanue» - www.edu.ru

Enunas MaTeprer-komneknus nudpoBbix o0pazoBaTenbHbIX pecypcoB (LIOP)
-www.school-collection.edu.ru

Poccwutickas anextponHas mkoia - resh.edu.ru



AKnacc https://www.yaklass.ru
OI'NC "Mos mkoma" htt://myschool.edu.ru/
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