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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTABJICHA HA OCHOBE TpEOOBaHMII K pE3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON pOrpaMMbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbix B ®I'OC 00O, a Takxe Ha ocHOBe (enepaibHON padboueit
IpOrpaMMbl BOCIHTAHUS M C Y4€TOM KOHIEHIMH MpernofaBaHus y4eOHOTo
npeaMmera  «XuMHS» B 00pa3oBaTesbHbIX — opraHu3auusx Poccuiickoit
denepanun.

[Tporpamma no XuMuM J1a€T NpeACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHs OOYYaIOIIMXCS CPEICTBAMH YYEOHOIO
OpeiIMeTa,  yCTaHaBIMBAaET  00s3aTENbHOE  MPEIMETHOE  COJIEp KaHHE,
Ipe1yCMaTpPUBAET PACIPEICIICHHE €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO
paszenam M TeMaMm MNpOrpaMMbl MO XMMHUHU, OMNPEIEISET KOJIUYECTBEHHbBIE U
KayeCTBCHHBIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCTICIOBATEIPHOCTh M3YYCHHSI XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€OHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEM 0O0yYarommxcs, OINpeenseT BO3MOXHOCTU MpeaMeTa s
peanuzaiuu TpeOoBaHUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHus, a TaK:Ke TPEeOOBaAHUIMA
K pe3yJbTaTaM OOydYeHHs XMMHHM Ha YPOBHE LEJNell W3ydeHHUs INpeameTa u
OCHOBHBIX BHUJOB Y4YEOHO-ITO3HABATEIbHON JESITEIIbHOCTH OOyYaromerocs Mo
OCBOEHHMIO YUYE€OHOTO COJEPKAHMUS.

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

N3ydyeHnne Xxumuu:

CIIOCOOCTBYET  peaju3alMd  BO3MOXKHOCTEH JJii CaMOpa3BUTUA U
dbopMupoBaHUsS KYJbTYpPbl JIMYHOCTH, €€ oOumeid u (QyHKIHOHAIBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHpOBaHNE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH
o0y4Jaronuxcsi, HAaBBIKOB HX CAMOCTOSITENbHOW Yy4eOHON J1eATEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W HCCIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KakK B
NOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATIBHOMN ESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsfJa HA €AMHCTBO TMPUPOJAbI M  YEJIOBEKa, SBISETCA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH
o0yyarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAayYHBIM 3HAHHUAM, K TPHUPOAE, K UYEIOBEKYy, BHOCHT CBOHl BKJaa B
JKOJIOTHYECKOE 00pa3oBaHuEe 00yHarOIIUXCsl.

JlanHble HanpaBieHUsl B O0OyYEeHUH XMMHUHU 00ECeUnBarOTCs CreUnu(UKOM
colepKaHUsl y4yeOHOro TmpeAMeTa, KOTOpPbIM SBJISETCS MEeAarornyecku
aJanTHUPOBAHHBIM OTPa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEECIEHHOM 3Tarie
€€ pa3BUTHSL.

Kypc xumMumn Ha ypoBHE OCHOBHOTO OOIIEro 00pa3zoBaHUs OPUEHTHUPOBAH
Ha OCBOCHHME OOYYaIOIIMMHUCS CHCTEMBbI MEpPBOHAYAIBHBIX TOHSATHI XUMUH,



OCHOB HEOPraHWYECKON XMMHUU M HEKOTOPBIX OTAEIBbHBIX 3HAYMMbBIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepKaHus MporpaMMbl O XUMHUH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 noaxoja k €€ nzyuenuto. CoJiep>kaHue CKIIaJbIBAETCS U3 CUCTEMBbI
HNOHATUH O XHWMHYECKOM D3JIEMEHTE U BEIIECTBE M CHUCTEMBbI TMOHATHH O
XUMUYECKO peakiuu. OO0€ 3TU CUCTEMBbI CTPYKTYpPHO OpPraHU30BaHbI IO
OPUHLIMITY IOCJIEI0BATEIBHOIO pPa3BUTUSl 3HAHMM Ha OCHOBE TEOPETHYECKHX
IPEICTaBIICHUI PA3HOTO YPOBHS:

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

— Ilepunoanueckoro 3axkona JI. M. MenpaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUMU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 3JIEKTPOJUTUYECKON JMCCOLMALMU BEIIECTB B
pacTBopax.

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

OcBoeHue mnporpaMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
NPEACTABICHAS O XUMHWYECKOW COCTABJSIOIIEM HAay4YHOM KAapTHHBI MUpa B
JIOTUKE €€ CUCTEMHOM MPUPOAbI, HEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHUIO
U METOJaM IO3HaHMs B Hayke. M3yueHne XuMHUHM IPOUCXOIUT C IPUBJICUEHUEM
3HAaHMM W3 paHee M3YUYEHHBIX Y4eOHBIX NpeaMeToB: «OKpyXarolMil MHp»,
«buonorus. 5—7 knacce» n «Pu3uka. 7 Kiace».

[Ipy u3yyeHUM XUMHUU MNPOUCXOAUT (HOPMHUPOBAHHE 3HAHUU OCHOB
XUMUYECKOM  HAyKM Kak 00JIacTh  COBPEMEHHOIO  €CTECTBO3HAHMS,
PAKTUYECKON JIESITEIbHOCTH YeJIOBeKa M Kak OJHOr0 W3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphl. 3ajlaya y4yeOHOro MpeAMeTa COCTOUT B (HOPMHPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaKHEUIMX (PaKTOB, MOHATHUM, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUH, JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO
XapakTepa, sI3bIKa HayKH, B IPHOOIMICHUH K HAYYHBIM METOJaM IO3HAHMS IPH
U3YYEHUM BEUIECTB M XMMHYECKUX pEeaklHil, B (POpPMUPOBAHUU U PA3BUTUU
NO3HABATEIbHBIX YMEHUW W HX NPUMEHEHUH B Yy4eOHO-IO3HABATEIBHOU H
y4eOHO-UCCIIEIOBATENbCKON J1€ATETbHOCTH, OCBOEHUM MPaBHII OE30MacHOro
oOpaleHus ¢ BEIIECTBAMHU B TOBCEAHEBHOM )KU3HU.

[Ipy u3ydyeHHMM XUMUKM Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHUs
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUEe LIETH, KaK:

— (OpMHpPOBAHHWE HWHTEUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJ€HHOCTh OOy4YeHHS Ha CHUCTEMaTHYECKOE NPHOOIICHUE
oOy4JaronmMxcst K CaMOCTOSITEIbHONM MO3HABATEIBHON NI€ATEIbHOCTH, HayYHBIM
METOJ[aM TMO3HaHUs, POPMUPYIOIINM MOTUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUMU;

—  obecnieyeHwe  yCJIOBMiH,  CIOCOOCTBYIOIIMX  MNPUOOPETEHHUIO
oOyJaronMMHUCs  ONbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, MO3HAHUS U
CaMOINO3HAHUs, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMI), HMEIOIIUX
YHUBEPCAIbHOE 3HAUYCHHUE ISl PA3JIMYHBIX BUJIOB JACSITEIbHOCTH;

— ¢opmupoBaHue o0ImEeH (QYHKIUOHATLHOW W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHH OOBICHATh U OLEHUBATH SBIICHHS



OKPY’KaIOILIEr0 MUPA, UCMOJb3Ysl 3HAHUSL U OIBIT, NOJYYCHHbIE NP U3YyUYEHUU
XUMUH, MPUMEHATh UX NPU PELIEHUU MpoOJieM B TOBCEIHEBHOW JKU3HU U
TPYZIOBOU JEATEIBHOCTH;

— (dopmupoBaHHe Yy OOYyYarolUXCS TyMaHUCTUYECKUX OTHOIICHH,
NOHUMAaHUSl LUEHHOCTH XHWMHUYECKMX 3HAHWM N BBIPAOOTKH SKOJOTMYECKU
1eJeco00pa3HOro MOBEICHUS B OBITY W TPYAOBOWM JESITEIHHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPE.IbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX LEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY mpoduias ¢  HalpaBIE€HHOCTH
JanbHeIero o0yueHus.

OO0miee uyncno 4YacoB, OTBEAEHHBIX JUIsI M3YYEHHS XHUMHUHU Ha YpPOBHE
OCHOBHOTI0 00111ero oopa3zoBanus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Heneno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COIAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumun. Poinb XuMHM B )KU3HH YEJIOBEKA. XMMUS B CUCTEME HaAYK.
Tena u BemecTBa. PU3NUECKHUE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BewecTB. [loHdaTHE 0O MEeTOAAaX MO3HAHUS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
CnocoOnI pa3esneHus: cMeceil.

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

Xumnueckas (opmysa. BalleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA coOcCTaBa BemlecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMHYECKOrO 3JIEMEHTA
B COCIMHEHUH.

KomnuectBo BemiectBa. Monbs. MonsipHas wMacca.  B3aumocBs3b
KOJIMYECTBAa, MAacChl U 4HUCJIa CTPYKTYPHBIX €QUHUIL BemecTBa. Pacuérel mo
dbopMynamM XUMHUYECKUX COEAMHEHUI.

dusnyeckue M XUMHYECKHE SBJICHHUA. XHUMHUYECKas peakuuss u e€
OPU3HAKU. 3aKOH COXPAHEHHMsS MacChl BEUIECTB. XHWMHUYECKHE YpPAaBHEHHS.
Knaccudukanus XuMU4ecKuX peakui (COeIMHEHNs, Pa3ioKEeHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYI0M, MpaBWjiaMu pabOThl B J1abOpaTopuu
U npuéMamu oOpallleHHus ¢ Ja0OpaTOPHBIM OOOpPYAOBaHUEM, H3YyUYEHHE U
onucaHue (PU3UYECKUX CBOWCTB O0Opa3LOB HEOPraHMYECKUX  BEIIECTB,
HaOmoieHne (pu3nyeckux (TUIaBJIeHUE BOCKA, TasHUE JibJIa, paCTUPAHUE caxapa
B CTYyNKE, KUIIEHHE M KOHJIEHCAlUs BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJIECHCTBUE MeJla C KHUCIOTOM)
SABJICHUM, HAOJIOJIEHHE M ONHCAHWE NPU3HAKOB NPOTEKAHUS XUMHUYECKUX
peakiuii (pa3nokeHue caxapa, B3auMOJICHCTBHE CEPHOM KUCIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xenesa ¢ pactBopoM conu meau (II), usyuenue cnocoOoB pa3eseHust CMECei: C
NOMOIIBIO  MarHuTa,  (QUIbTPOBAHWE,  BbIIApUBaHUE,  JUCTUIUIALIMS,
xpomartorpadus, MNPOBEACHUE OYUCTKA MOBAPEHHOW COJIM, HAONIOACHUE H
ONMCAHUE PE3yJIbTATOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOMIET0 3aKOH
COXpPaHEHUSI MaCChl, CO3/IaHUE MOjIeNIel MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaHelimue npeacTaBuTe M HEOPraHMYEeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT ¥ mpocToe
BeliecTBo. HaxoxneHnue kuciopoaa B mpupoie, (pU3MUECKUEe M XUMUYECKUE
cBorictBa (peakuuu ropenus). Oxcuabl. [Ipumenenue xuciopona. CrocoObl
NOJIYYEHHS] KHUCJIOpoJa B JabopaTopuum W HpoMbllieHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPO/a.

TernoBoit 3hPexT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M JHJIOTEPMUYECKHE PEAKIUU. TOIUIMBO: yrojlb MU METaH. 3arps3HEHUE
BO3/lyXa, yCWJICHUE TapHUKOBOTro 3¢ (PekTa, pa3pyieHue 030HOBOIO CJIOS.

Bopopon — smemeHT uM mpocTtoe BemiecTBO. Haxoxaenwe Boaopona B
npupoae, (GU3MUECKHME W XUMUYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOOBI
nosyuyeHus. Kuciaorsl u conu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBa BOAbl. Boja kak pacTBopuTrenb. PacTBOpHI.
HaceblienHble 1 HEHACHIIEHHBIE PACTBOPbI. PacTBOPUMOCTh BEIIECTB B BOJIE.



MaccoBast nons BemecTBa B pAacTBOpPE. XHWMHUYECKHME CBOWCTBA BOJIBL.
OcHoBanus. Posb pacTBOpOB B NPHUPOJE W B KU3HU 4enoBeka. Kpyrosopor
BOJIbI B IPUPO/JIE. 3arpsi3HEHNE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX
BOJL.

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

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

Kucnotsl. Kinaccudukauus kucnor. Homenknarypa kucior. @usnyeckue
M XUMUYECKHE CBOMCTBAa KUCIOT. Psan aktuBHoctu metaimnoB H. H. bekerosa.
[lonyuyeHnne KUCIOT.

Comu. Homenkiarypa coneil. ®Duznyeckue M XHUMHUYECKUE CBOKCTBA
conen. [Tomyuenue coieil.

['eHeTnueckas CBs3b MEX/Y KJIaCCaMU HEOPTraHUYECKUX COECTUHEHUN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPE/C/ICHUE COJEpKaHMs KHCIOpOoJa B  BO3IYyXe,
NOJIy4eHHE, COOMpaHHe, paclo3HaBaHWE W U3YUYEHHE CBOMCTB KHUCIOPOAA,
HAOJIIOICHUE  B3aUMOJICMCTBUS  BEUIECTB C  KHUCJIOPOJOM M YCIOBHS
BO3HUKHOBEHUSI W TMIpEeKpalleHus: TopeHus (mokapa), O3HAKOMIIEHHE C
oOpa3laMi OKCHUJIOB U OIKUCAHUE HX CBOMCTB, MOJIydyeHUE, coOupaHue,
pacrio3HaBaHHE€ W M3yYEHHE CBOWMCTB BOJIOpoJia (TOpEeHHUE), B3aUMOJIECHCTBHUE
BojIopoJa ¢ okcuaoM meau (I1) (Bo3MOkKHO MCIOIB30BaHUE BUACOMATEPUAIIOB),
HaO/oieHre 00pa3lloB  BELIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEM pPAacTBOPEHHS BEUIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHON MAacCOBOM JOJEW PAaCTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METAUIaMU (HATPUEM U KaJbIUEM)
(BO3MOKHO HCIOJIb30BAaHUE BHUAEOMATEPUAIIOB), MCCIEI0OBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIaccOB, HaOJIOJIEHUE HW3MEHEHUS
OKpacKd HWHIUMKATOPOB B pACTBOpax KHUCIOT U UIEJNOYEH, H3y4YeHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTBopom cepHOW KHUCIOTHI, KUCIOT C
MeTaJlJIaMU, PEaKIUA HEUTPAIU3alNY, ITOJyYEHHE HEPACTBOPUMBIX OCHOBAHHU,
BBITECHEHUE OJHOTO MeTajlyla JPyrMM U3 pacTBOpa COJIM, pEILICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHelme Kiacchl HEOPraHUYECKUX
COCAMHEHUI».

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

[lepBble MOMBITKH KIACCU(PUKALMM XUMHUYECKHX 3JeMeHTOB. IloHsTHE O
Ipynmnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U LIEJIOYHO3EMEIbHBIE METAILIbI,
raJIOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIE 00pa3zyloT aM@oTepHbIe
OKCHUJIbI U TUIPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [lepuoanueckas cucTeMa XMMAYECKHUX 3JIEMEHTOB
H. W. MenneneeBa. KoporkonepuogHass W JAJIMHHONEPUOIHAA (POPMBI
[lepnognueckort cucrembl XuMmuueckux oanemeHtoB [[. WM. Menneneesa.
[Iepmoasl n rpynnel. PU3NYECKUI CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB
NEepHOJa U IPYyNIbl AIEMEHTA.

Crpoenune artomoB. CocTaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CrpoeHue 3IEeKTPOHHBIX 000JI0YEK aTOMOB NMEpPBbIX 20 XUMUYECKUX 3JIEMEHTOB



[Iepnognueckon cucremsl [[. 1. MenneneeBa. XapakTepucTuKa XUMUYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuoanueckoit cucreme /. . Menaeneena.
3aKOHOMEpPHOCTH M3MEHEHHs paguyca aTOMOB XHMHMYECKHUX JJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyINIaM U epruoaam.
3nauenue llepmommueckoro 3axkoHa wu llepuommueckon cuUCTEMBI
XUMHYECKUX DJIEMEHTOB IS pa3BUTHUS HayKu W npaktuku. [[. . MenaeneeB —
YUEHBIN U TPaXKJaHUH.

Xumuueckass cBs3b. KoBaneHTHass (moyispHas M HEMOJISIpHAsA) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE — PEAKIIMU.
[Iponecchl okucneHns U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3y4YeHHe 00pa3lOB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C PacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUIFOCTPUPYIOIIMX IIPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX —PpPEaKLIUN
(ropeHue, peakuuu pa3aoKeHUsl, COCAUHEHUS).

Meoscnpeomemmnule ceasu

Peasmmszanust MexnpeaMeTHbIX CBA3EH NMPU W3YyYEHMM XUMHUU B 8 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
NOHATUH, TaK M TOHATUWA, SBISAIOIIMXCA CUCTEMHBIMU Ui OTAEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muMe ecTecTBEHHO-HAy4YHbIE TOHSATHS: Hay4yHbIM (akT, rumnoresa,
TEOpUs, 3aKOH, AaHaliu3, CHUHTE3, KiacCU(pUKALMs, M[EePUOJUYHOCTD,
Ha0JII0ICHNE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusnka: marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIIbI, PaAUOAKTUBHOCTb, MOJEKYJA, JJEKTPUYECKUM 3apsl, BEIIECTBO,
T€N0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, (PU3NUYECKUE BEIMYUHBI,
€AVHULIBI U3MEPEHUS, KOCMOC, IIAHETHI, 3BE311bI, COonHIIE.

buonorus: porocunres, apixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILUINBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemrecTBo U XUMHYeECKasi peaKkuus

[lepnognuecknii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHUYECKUX JIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KalaMsl, KalbLUd M UX
COCAMHEHN B COOTBETCTBUM C IIOJIOXKEHHEM JJIEMEHTOB B llepmommueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3H. THIBI KPUCTAJUNIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAUIMYECKON PEIETKH
Y BHJa XUMHUYECKOU CBS3H.

Knaccudukanus 1M HOMEHKIATypa  HEOPraHMYECKHX  BEIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Ppa3lIM4HBIM KJaccaMm
HEOPraHUYECKNUX COEAUHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuss XuMUYECKUX peakuuid MO Pa3IUYHbIM IMpU3HaKam (1o
YHUCIIy U COCTaBY yYacCTBYIOIIMX B PEAKLMU BELIECTB, O TEIIOBOMY 3D (eKTy,
0 MW3MEHEHHIO CTEIEHEW OKHWCIEHHS XMMHUYECKMX DJJIEMEHTOB, IIO
00paTUMOCTH, TIO YYacCTHIO Karaliu3aTopa). OJK30- U IHAOTEPMHUYECKHUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNUS.

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



rereporeHHbix peakuusax. I[lonarue o kartanusze. lloHsTHe O XHMHYECKOM
paBHOBecuU. DakTOpbl, BIUAIONIME HA CKOPOCTh XMMHYECKOW peakuuu u
M0JIO)KEHUE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUHU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  peakuuu.  CocTaBlieHHME  ypaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA C HCIOJIB30BAaHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTUYECKOM  JHUCCOILMALIMH. DJIEKTPONUTBL U
HEAIEKTPOIUThl. KaThoHbl, aHMOHBI. MeXaHW3M JAHMCCOLUMALMU BEIIECTB C
pazIMYHBIMU BUAAMHU XUMHUYECKOU cBsizu. CreneHp nucconuanuu. CUIIbHBIE U
cia0bIe 3JIEKTPOJIUTHI.

Peaknuu wmoHHOro oOMeHa. YCIOBHS MNPOTEKAHHUSI PEAKIUHA HOHHOIO
oOMEHa, TOJIHbIE U COKpalll€HHbIE HOHHbIE ypaBHEHUsA peakuuid. CBoHCTBa
KHCJIOT, OCHOBaHUI W COJIEM B CBETE MPEACTaBICHUN 00 3JIEKTPOIUTHYECKOU
mucconuanuu. KauectBeHHbIe peakiii Ha HOHBL. [IoHsATHE O rTUAPOIN3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJAENIAMH KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHX
BELIECTB — METAJUIOB M HEMETAJUIOB (rpadura M anMasa), CIOKHBIX BEILECTB
(x7aopuga HaTpus), MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOU
peakuMy  OT  BO3JEWCTBHS  Pa3iIMYHbIX  (PAKTOPOB,  MCCIIEJOBAaHUE
AJIEKTPOIPOBOIHOCTH PACTBOPOB BEILECTB, MpoLEcCa AMCCOUUALNUA KHCIIOT,
ieJI04ei U cosieil (BO3MOXKHO HCIIOIb30BaHUE BUIE0 MAaTEPUAIIOB), TPOBEICHUE
OMBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEaKIUi MOHHOrO OOMEHa
(oOpa3zoBaHue ocajaka, BbIJEICHUE Ta3a, O0Opa30BaHHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIINX TMPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKLUn
(ropenue, peakuuu Pa3IoKEeHMUs, COEJIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KAaYECTBEHHBIX PpEAKIUH Ha HOHBI,
pelIeHre SKCIePUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OO6mast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucaeHus. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOWCTBA HAa MOpUMEpe XJjopa
(B3auMOJEICTBUE C METajulaMH, HEMeTalaMHy, Lieno4yamu). XJIOPOBOJIOPOA.
ConsiHasg KUCI0Ta, XUMAYECKUE CBOMCTBA, MOIYyYEHHE, IPUMEHEHUE. JlelicTBre
XJIOpa ¥ XJIOPOBOJIOPOJA HA OpPraHW3M 4YeJlOoBeKa. BaxkHEWIHne XJIOpHuabl U UX
HAXO0XKJEHUE B IPUPOJIE.

O6mast  xapakrepuctuka 3neMeHToB  VIA-rpynmbel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHU okucieHus. CTpoeHue u punyeckue
CBOMCTBAa TPOCTBIX BEUIECTB — KUCIOpoAa U Cepbl. AJIOTPOIHBIE
MOJU(UKALUUA KUCIOPO/ia U cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOAOPO,
CTpoeHue, (uU3MUecKue MW XHUMHuYecKue cBoiicTBa. OKCUIBI Cephl  Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KuCIIOTa, (HU3UYECKUE U
XUMUYECKUE CBOMcTBa (OOIIME Kak TPEACTaBUTENs Kiacca KHUCIOT H
cnenupuueckre). XMMUYECKUE PEAKIUH, JIeXkKaIIHe B OCHOBE MMPOMBIIUIEHHOTO
crnocoba mnosy4yeHus: cepHoil kucnoTsl. [IpumMenenue cepnoit kuciotel. Conu
CePHOIl KHCIOTHI, Ka4CCTBCHHAS peakuusi Ha Cynbdar-uoH. Haxoxaenue cepsl
U €€ COeMHEHUN B MpHUpoje. XUMUUYECKOE 3arpsi3HEHUE OKpPYXKAIoLEl cpeibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE A0, 3arpsi3HEHUE BO3yXa U BOJOEMOB),
CIOCOOBI €r0 MPEJOTBPALLECHUS.

O6mas xapakTepucTuka 3j1eMeHToB VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. A30T, pacupoCTpaHEHUE B



npupojie, GU3nYecKrue U XUMMUYECKHe cBocTBa. KpyroBopoT a3oTa B mpupoje.
AMMHMaK, ero pu3nyeckue 1 XUMHUYECKHE CBOICTBA, MOJIyYeHUE U TPUMEHEHUE.
Conu amMMmoOHMS, UX (PU3HYECKHME U XUMHUYECKHME CBOWCTBA, NPUMEHEHHE.
KauecTBeHHast peakuusi HAa MOHbI aMMOHUA. A30THasi KUCJIOTa, €€ MOJyYEHHUE,
(¢u3znueckre W XUMUYECKHE CBOMCTBa (0OlIMEe Kak MNpeacTaBUTENs Kiacca
KUCIIOT M crneurduueckue). Vcnoap30BaHHEe 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, puznyeckue u
xumuueckue cBoctBa. Oxcun  dochopa (V) u  dochopHas xkucnuora,
dbu3nYecKre U XMMUYECKUE CBOMCTBA, ostyueHue. Mcnonb3zoBanue docdaTtoB B
KaueCTBE MUHEPAJIbHBIX yI00PEHHI.

O6mast  xapakrepuctuka 3yeMeHToB [VA-rpynmel.  OcobeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKUCIEHUS. YTJIEpOAd, alNIOTPOIHbIE
MOJU(UKALUK, PACIPOCTPAHEHHE B NPHUPOAE, (PU3UYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6uusa. Kpyrosopot yriaepona B npupoje. Okcuasl yrieposa,
uX (PU3NYECKHEe U XUMHUYECKHE CBOMCTBA, JEHCTBUE HA KUBbIE OPraHHU3MBI,
NOJIyYEHHE U NMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBI3AHHBIE C OKCUIOM
yriepoaa (IV), rumoreza rio0aibHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIM
addekr. YronpHas Kuciaora u e€ coyiM, UX (PU3NUECKUEe U XUMHUYECKHUE
CBOMCTBA, Mojy4yeHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-
noHbl. Mcronb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH H
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KaK O
COEIMHEHUSIX yriiepojaa (METaH, 3TaH, 3TUJIEH, aleTHJIEH, 3TaHOJ, TJIUUEPHH,
yKCycHasi Kuciota). llpuponHble HMCTOYHHMKM  yriaeBOAOPOJIOB  (yroib,
IPUPOAHBIN ra3, HePTh), IPOIYKTHI UX Nepepad0TKH (OEH3UH), UX POib B OBITY
U NpoMbIIieHHOCTH. [loHsATHE 0 OMOJIOrMYecKr BaKHBIX BELIECTBAX: JKHUPax,
Oenkax, yrieBoJax — M UX pPOJIM B JKU3HU 4YelloBeKa. MarepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTraHUYECKUX COETMHEHHM.

KpeMHuuii, ero ¢usnueckue M XUMHUYECKHME CBOWCTBA, IOJIY4YEHUE U
npumenenue. CoequHeHus KpeMHus B mipupojie. OOuue mnpeacraBieHus 00
okcujie kpemuus (IV) u kpemHueBoit kuciore. CUIUKaThI, UX UCTOJb30BAHUE B
OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeil1lIne CTpoUTENbHbIE MAaTEPUAIIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, *Kee300eToH. [Ipobdiembl 6€30MacHOro UCMOIL30BaHUs
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue O0Opas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOU
KHCJIOTBI, IPOBE/IEHNE KaU€CTBEHHBIX PEAKIUI Ha XJIOPUI-UOHBI U HAOJI0IeHHE
IPU3HAKOB MX MPOTEKAHUs, ONBITHI, OTpa)xarolue (PU3NIECKUe U XUMUYECKUE
CBOMCTBAa TaJOr€HOB M WX COEIMHEHHUA (BO3MOXKHO MCHOJb30BAHHE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C oO0pasliamMu XJIOpUJIOB (TajJOTeHUIOB),
O3HAKOMJIEHME C oOpa3lamMud cepbl U €€ COEOUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), HAOJIOJIEHUE Ipolecca OOYTIMBaHUA
caxapa IOJ JACMCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHCIOTHI, W3Y4YCHHE
XUMUYECKUX  CBOMCTB  pa30aBICHHONW CEpPHOM  KHCJIOTHI, MPOBEJCHUE
KauUeCTBEHHOM peakuud Ha Cyab(paT-uOH U HaOMIOJEHUE MpHU3HAKa €€
IPOTEKaHMsl, 03HAKOMJIEHUE ¢ (PU3HMUYECKMMU CBOWCTBaMM a30Ta, pocdopa u ux
COEIMHEHHI (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OOpa3LaMu
a30THBIX U POoCcHOpPHBIX yIOOpPEHUH, NoJlydeHrue, COOUpaHue, pacro3HaBaHUe U
U3y4YeHHE CBOICTB aMMHaKa, MPOBEJEHUE KAYECTBEHHBIX PEAKIUH Ha HOH



aMMOHUSI M (QocpaT-MOH U HU3YYEHUE TNPU3HAKOB UX IMPOTEKAHHMS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHMCIOTBI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), HU3YYEHHE MOJENEH KPHUCTAIUIMYECKUX
pemi€ToK anmasa, Trpadura, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM
a7CcopOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
IpOTHBOras3a, MOJy4YyeHue, COOMpaHHe, PACIIO3HABAHUE M M3YUYCHHE CBOMCTB
YIJEKHUCIOTO Ta3a, MPOBEACHUE KAadeCTBEHHBIX pEakUuid Ha KapOoHAT W
CUJIMKAT-UOHBl W H3yYEHHE IPU3HAKOB MX IPOTEKAHUSA, O3HAKOMIIEHUE C
IPOAYKIMEN CWIMKATHOM NPOMBINUIEHHOCTH, PELIEHHUE JKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTalIbl U X COSIUHEHUSD).

MeTtajiibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XHMHYECKHMX JJIEMEHTOB — METAJUIOB Ha
OCHOBAHHH UX NOJIOXKEHHU B [lepuonnueckon cucreMe XMMHUYECKUX JIEMEHTOB
. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTauioB. MeTtannuueckas
CBSI3b M METAJUIMYECKasd KPUCTAJUIMYECKASI PEIIETKA. DIEKTPOXUMHUYECKUN Pl
HaIpsOKEHUM MeTauioB. PU3NYECKMEe W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl momyyeHuss MeTawioB. IIoHATHE O KOpPpPO3MH METAILJIOB,
OCHOBHBIE CIIOCOOBI 3alIUTBl UX OT Koppo3ud. CmiiaBbl (CTajlb, YYTYH,
JTIOpAJIOMUHUNA, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBIIIEHHOCTH.

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

[[lenouyno3eMenbHbIE MeETadabl MarHuii W KaJbLUH: IIOJ0XKCHHE B
[lepnognueckort cucreme xumudeckux odnemeHtoB [[. WM. Menneneesa,
CTPOEHME HMX aTOMOB, HaXOXAcHUE B Ipupone. Pu3ndyeckne U XUMHUYECKHE
CBOMCTBA MarHus W KaJbllusg. BakHeHllne coeauHeHHS Kanblus (OKCHI,
TUAPOKCHU], coJin). JKECTKOCTH BOABI U CIIOCOOBI €€ YCTPAHEHMUS.

AmomuHul: nosiokeHue B llepuonnueckon cucTeMe  XMMHYECKHX
anemeHntoB J[. M. MenneneeBa, CTpOE€HHE aroMa, HAXOXKJICHHE B INPUPOJE.
®dusnyeckue M XMUMHYECKHME CBOWCTBA aIIOMUHUA. AMQOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCU/IA ATFOMUHUS.

Kenezo: nonoxenue B lleproanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenaeneeBa, ctpoeHne atoma, HaxoXAeHue B npupone. dusznueckue u
XUMUUYECKue cBoMcTBa xkene3a. Okcuabl, rujipokcusibl u conu xenesa (1) u
xenesa (III), ux cocta, CBOMCTBA U MOTYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C 00pa3llaMyd METalIOB U CIUIABOB, HUX (PU3UUECKUMU
CBOMCTBaMH, H3Y4YEHUE pE3YyJbTAaTOB KOPPO3UH METAUIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHUIA
KaJlbLM U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
UCCIIEJOBAHNE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS JKEJIE3a B KUCIOPOIE
(BO3MOXKHO HCIOJIb30BAaHUE BHUAECOMATEPUAIOB), MPU3HAKOB IPOTEKAHUS
KAUECTBEHHBIX PEAKIINIM HA MOHBI: MAarHus, KAJIbLMS, A JIOMUHUS, INHKA, KEIe3a
(IT) u xene3a (III), memu (II), HaOmOIEHHE U ONHCAaHUE MPOIIECCOB
OKpalllUBaHUsl IUUIAMEHU HWOHAMHU HaTpHsl, Kauus W KaublUs (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHHUSA UM THAPOKCUIA LMHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme MeTaibl U UX COSUHEHUSD).

XHMHUS M OKpPY:KaoUas cpeaa



BemecTBa n Marepuanbsl B NOBCEJHEBHOW KM3HU 4YeJIOBEKa. be3zomacHoe
UCII0JIb30BaHUE BEIIECTB U XMMHUUYECKHUX peakluii B ObITy. [lepBas momoiup npu
XUMHUYECKUX 0KOTax U OTPaBICHUSX.

XHUMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH cpelibl (peenbHas JOMyCTUMAast
KOHIIEHTparusi  Bemiects, pgainee — [IJIK). Ponp xumMum B pernieHuun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuit IKCnepumenm:

u3y4eHue o0pa3loB MaTEPUAIIOB (CTEKIIO, CIIJIaBbl METAJIJIOB, OJUMEPHbBIE
MaTepHaIbl).

Meoscnpeomemmnule ceasu

Peasmszanust mMexnpeaMeTHbIX CBA3EH NMPU W3YyYEHMM XUMUU B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHbIX
NOHATUH, TaK M TOHATUWA, SBISAIOIIMXCS CUCTEMHBIMU Ui OTAEIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

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

®dusuka: Marepusi, aToOM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOMNbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JAUDJIEKTPUKH, (OTOIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHO€  COCTOSIHME  BEIeCTBa, ra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJNINYECKAsl pEelETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI, E€AUHUIIBI
U3MEPEHUs, KOCMHYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunTes, npixanue, 6uocdepa, 3KOCUCTEMA, MUHEPATbHBIE
yA00pEeHHsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHbIE MOPOJIbI,
M10JIE3HBIE UCKOIAeMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJDbTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOILIEro
0o0pa3oBaHUsl JOCTUTAIOTCA B XOA€ OOYyYEHHMs] XMMHHU B €JUHCTBE y4eOHOH U
BOCIIUTATENIbHOW  JIEATEILHOCTH B COOTBETCTBUU C  TPaJULUOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMHU,
OPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMmu IMOBEAEHUS U CIOCOOCTBYIOT
poleccaM CaMOITO3HAaHUS, CAMOPA3BUTHS U COLMATM3ALUN 00YyYarOIIXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATBbCSl CUCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTAlUd U
pacIIMpEHNE OIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOr0 BOCTIMTAHMS:

LHEHHOCTHOIO  OTHOLIEHUS K  OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEIUIO, TOHMMaHUS 3HAYEHUS XUMHUYECKOU
HAyKW B )KU3HU COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JTOCTOBEPHOM
uHpopmaleii o0 TMepeAoBbIX JOCTHXKEHHMSIX M OTKPBITUSX MHUPOBOH H
OTEUECTBEHHOM XUMHUH, 3aWHTEPECOBAHHOCTH B HAYYHbIX 3HAHUAX 00
YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEICTAaBICHUS O COIMAIbHBIX HOPMAax M MPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B  KOJUIEKTMBE, KOMMYHUKATHUBHOM  KOMIIETEHTHOCTH B
OOILIECTBEHHO TMO0JIE3HOM, y4eOHOMCCIIEIOBATENbCKOM, TBOPUYECKOM M JPYrUX
BUJIAX JI€SITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM JESATENBHOCTU
IIPU BBINIOJHEHUHU Y4eOHBIX, O3HABATEIbHBIX 3a/1a4, BHIITOJIHEHUH XUMHYECKHX
SKCIIEPUMEHTOB,  CO3[JaHUM  Yy4YEeOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aUMOINOMOIIM B  TMpolecce ATOM  ydeOHOM
JEeSATENbHOCTH, TOTOBHOCTU OLICHMBATh CBOE IOBEIECHHWE M TOCTYIKH CBOUX
TOBapHILEH ¢ MO3ULMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEACTBUI MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XUMUYECKON peaklnu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKHW U COCTAaBIIAIOIIME
OCHOBY JUIsl HOHUMAaHUs CYIIIHOCTH HAyYHON KapTUHBI MUPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUSA MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEIOH, O POJIM XUMHUHU B TO3HAHUHU ITHX 3aKOHOMEPHOCTEM;

N03HABATEJIbHBIE MOTHBBI, HaIlPaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHHM, HEOOXOJIUMBbIC I OOBSICHEHUS HaOJI0/IaeMbIX MPOLECCOB U
SBJICHUM, MO3HABATEIbHOM, MH(POPMALIMOHHON M YUTATEJIbCKON KYJbTYpbI, B
TOM YHCJE HaBBIKOB CaMOCTOATEIBHON paldoThl C Y4YE€OHBIMH TEKCTaMH,
CIOPABOYHOM  JIUTEpPATypo, JOCTYIHBIMM  TEXHUYECKUMHU  CpPEJICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JIO003HATEIBbHOCTb, TOTOBHOCTh U
CHOCOOHOCTH K C€aMOOOpa30BaHWIO, NPOEKTHOW M  HCCIEN0BATEIbCKOU
NEeSATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBIEHHOCTH U YPOBHS OOyYEHHMS B
JIAJIbHEHIIIEM;

4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTU >XU3HU, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3/J10POBBIA 00pa3 >KW3HHU, OCO3HAHHME MOCIEACTBUU U
HENpPUSATHE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUS aJIKOroJisd, HApPKOTHUKOB,



KypeHHs1), HEOOXOOUMOCTH COONIOAEHUS TpaBuil  O€30MaCHOCTH  NpH
oOpalieHu ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY M peajbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY HM3YyYEHHUIO MPOQPEccCHuil W Tpyaa pa3IudyHOTO
poJia, YBaKEHUE K TPY/ly U pe3yJbTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM YHUCIIE
Ha OCHOBE NPHUMEHEHHS MPEIMETHBIX 3HAHUW MO XUMHUHU, OCO3HAHHBIN BBHIOOP
WHAUBUAYAJIbHOM  TPaeKTOpPUM NPOJOJDKEHUsT 00pa3oBaHUs C  YUYETOM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOLIECTBEHHBIX NHTEPECOB U
noTpeOHOCTEM, yCHemHol NpoPecCUOHATBLHON JEATEIbHOCTH W Pa3BUTHUS
HEOOXOIMMbIX YMEHHI, FOTOBHOCTb aJalTUPOBAThCA B MNPOo(hecCHOHATbHOU
cpene;

6) 3K0JI0rMYeCKOro0 BOCIIUTAHMS:

9KOJIOTMYECKU LEIeCO00pa3HOe OTHOLIEHUWE K MPUPOAE KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHMMAaHUE LIEHHOCTH 3/10POBOIO
u Oe3omacHoro odpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HUECKOMY U MCUXUYECKOMY 3/I0pPOBbIO, OCO3HAHUE LEHHOCTH COOIIOJCHUS
npaBusl OE€30MACHOTO TMOBEACHUS NpU paboTe C BeEIIeCTBAMM, a TakkKe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJyYaeMble MPU U3YUYEHUU XUMUU, IS
pelmeHns 3a1ay, CBSI3aHHBIX C OKPYXAKIIEeW NPUPOIHOM CpenoM, i
NOBBIIICHUS YPOBHS 53KOJIOTMUECKOW KYJbTYPhl, OCO3HAaHMS TJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKHX MpoOJeM U IyTed HUX pEelIeHUs MOCPEACTBOM
METOJIOB XMMUH, SKOJOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM
B [103HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMATILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX pe3yJbTAaTOB BBIIEISIOT 3HAUYUMBbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUS OOIICHAYYHbIC TOHATUSA (3aKOH, TEOpus,
OPUHLMI, THUIOTE3a, (aKT, CHCTEMa, MPOLECC, AKCIEPUMEHT M JApPYTroe.),
KOTOpBIE HCIOJNb3YIOTCI B €CTECTBEHHO-HAyYHbIX YYEOHBIX NpeIMeTax u
NO3BOJISIIOT HA OCHOBE 3HAHMM M3 3TUX NpeaMeTroB  (HOpMHUPOBATH
NPEACTABICHUE O LEIOCTHOM HAYYHOM KApTUHE MMPA, U YHUBEPCAIBHBIC
yuyeOHble JaeilcTBUS (TO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJIATUBHbIE),
KOTOpbIE O00ecneuynBaroT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOSATEILHOMY
IUTAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU JI€ATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIIEHUS TPH OCBOCHHUH
3HAHMI: PACKPBIBATH CMBICII XUMHUYECKUX MOHATUN (BBIIEIATh UX XapaKTEpPHbIE
PU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTUMU MMOHSATUSMM ), HCIIOJIb30BAThH
NOHATHS JJ11 OOBSICHEHUS! OT/ACIbHBIX (PAKTOB U SBJICHUN, BHIOUPATh OCHOBAHUS
U KpPUTEpUH JUIsl KJIACCU(PUKALMH XUMUYECKUX BEUIECTB M XHUMHUYECKHX
peakiMii, yCTaHaBIUBAaTh MPUYMHHO-CIEJACTBEHHBIE CBA3M MEXKIY OOBEKTaMHU
U3Y4YEHUs, CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
110 AHAJIOTUH), AEJIaTh BBIBOJbI U 3AKIHOUYEHUS;

YMEHUE MNPUMEHSTh B IMpOILECCe IO3HAHMS TMOHATUA (TPEIMETHBIE H
METanpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, MCIOJIb3yEMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XHUMHH MOJIEIbHBIE
IPEICTAaBIICHUS — XUMUYECKUW 3HAK (CUMBOJI AJIEMEHTA), XUMUYECKas opMyia
Y YpPaBHEHUE XUMHUYECKON pEeaklMH — NP PELICHUU YYeOHO-IT03HABATEIbHbIX
3aJa4, C Y4€TOM OTUX MOJIEIbHBIX MPEJCTaBICHUN  BBIABIATH WU
XapaKTEepHU30BaTh  CYIIECTBEHHbIE IMPU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M XMMHYECKMX PpPEAaKUUH, BBISABIATH  OOIIUE
3aKOHOMEPHOCTH, MPHUYMHHO-CIEJICTBEHHbIE CBSI3W M NPOTHUBOpPEYHsS] B
U3y4YaeMbIX IPOLIECCax U SIBJICHUSX.

Ba3oBble uccienoBarenbckme 1eiicTBUS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHUA, a TAaKXK€ B KAuyeCTBE OCHOBBI il (POPMHUPOBAHUS THUIIOTE3BI IO
IIPOBEPKE MPABHIILHOCTH BbICKA3bIBAEMBIX CYKICHUU;

OpUOOPETEHHE OMNbITa MO IUIAHUPOBAHUIO, OPraHU3AlMM U MPOBEICHUIO
YUYEHMUYECKHX S3KCIEPUMEHTOB, YMEHHE HaOM0JaTh 3a XOJOM Ipollecca,
CaMOCTOATENIbHO MPOrHO3UPOBATh €r0 pe3yibTaT, PopMyInpoBaTh 0000IIEHUS
Y BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO ONBITA, HUCCIEIOBAaHUSA, COCTABIATh
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, AHAJIU3UPOBAThH W MHTEPHPETUPOBATH MH(OOPMALUIO
pazNuMYHBIX BUAOB U (GOPM TMPEACTABICHUS, MOJIYYaeMYI0 M3 pa3HbIX
UCTOYHUKOB (HAay4YHO-NIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJEp KaHMS,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KPUTHYECKH OLIEHUBATh
IPOTUBOPEUYHBYIO U HEJOCTOBEPHYIO HH(POPMALIHIO;

yYMEHUE NMPUMEHATh Pa3IN4HbIE METO/bI U 3aIPOCHI MPU MOUCKE U 0TOOpE
uH(pOpPMAaIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JJIsl BBIIOJHEHUS
y4eOHBIX U MMO3HABATENIbHBIX 33]a4 ONPEAEIEHHOTO TUIIA, TIPUOOPETEHHUE OIbITA
B 00JIaCTU HKCIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH AaKTHUBHOTO HCIIOJIb30BAHUSL PA3JIUYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEIBHO BBIOMPATh ONTUMAJIbHYIO (OPMY NIPEICTABICHUS
uH(pOpMalMi U WJUIIOCTPUPOBATH pElIaeMble 3aa4d HECIOXHBIMH CXEMaMH,
quarpaMMaMmu, Ipyrumu (popmamu rpaduki ¥ KX KOMOMHALMSAMY;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
MCCIIEOBATEIBCKOM NEeATEIbHOCTH uH(pOpMaLUIO 0 BIISTHUHU
IPOMBIIUIEHHOCTH, CEJIbCKOIO XO34iCTBA W TPAHCIOPTa HA COCTOSHHE
OKPYXKaroUer MPUPOTHON CPEIBL.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHHUsI 3a7aBaTh BOIPOCHI (B XoJe auayiiora v (WiM) TUCKYCCUH) IO
CyWIECTBY 00CyKIaeMoil TeMbl, (OPMYJIMPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOH 3a1a4H;

YMEHUSl MPEACTABIATh MOJYYEHHBbIE pe3yJibTaThl I103HABATEIbHOU
NESATENbHOCTY B YCTHBIX W NMCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
pe3yibTaTOB BBINOJHEHUS XHMHYECKOTO HKCIIEpUMEHTa (JadopaTOPHOIO
OTbITA, TA0OPATOPHOUN PAOOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO
POEKTA);

yMEHUSI y4ye€OHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJILHON W  HCCIEAOBATEbCKOW  JIESITEIbHOCTH IpPU  PEIICHHUH
BO3ZHUKAIOLIMX MPOOJIEM Ha OCHOBE yu€Ta OOMIMX MHTEPECOB M COTJIACOBaHUS
no3uniii  (0OCyXkJeHus, OOMEH MHEHHUSMH, «MO3TOBBIE€  IITYPMBI»,
KOOpPJIMHALMSA COBMECTHBIX JIEMCTBUH, OINpEAEIICHUE KPUTEPUEB IO OLEHKE
KauecTBa BHITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIE YHMBepcaibHbIe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIbHO ONpPEAENIATh LENH ACSITENbHOCTH, IJIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJUPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeSTeNbHOCTb, BRIOMpaTh Hanboliee 3pPeKTUBHBIE CIOCOOBI pelIeHUs! Y4eOHbIX
Y TO3HABATENbHBIX 33Ja4, CAMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
NPEIVIOKEHHBIA aJTOPUTM JIEUCTBUWA NPHU BBINOJHEHUM 3aJaHUM C Y4ETOM



NOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTax — BEIIECTBAX M PEAKIMSIX,

OLICHUBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjibTaTa 3asBJICHHOW LIETU, YMEHHE

UCIIOJIb30BaTh M AHAJIM3UPOBATH KOHTEKCThI, NpeAjaraéMble B YCIOBHH

3a/IaHUM.

INPEIMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB MO OCBOCHHUIO 00A3aTEIBHOIO
coJiepKaHus, YCTAaHOBJIEHHOIO JaHHOHN (enepaibHONM padoyell Mmporpammoi,

BBIJICJISIIOT: OCBOCHHBIE O00YYaIOIIMMHUCA Hay4YHbIE 3HAHUS, YMEHHUSA U CHOCOOBI

JneucTBUl, crneuuduyeckue JUisi TpeAMETHON o00sacTu «XuMHs», BUIBI

NESATENbHOCTHY 1O TOJYYEHHIO HOBOIO 3HAHUA, €ro HHTEpIpeTaluH,

peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyalUsX.

K koHuy oOyueHust B 8 kJjacce npeamMeTHbIE pe3ysbTaTbl HA 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

e pACKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHSITHI: aTOM, MOJEKYJa,
XUMUYECKUN DIIEMEHT, IMPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECH
(omHOpOAHAST M HEOAHOPOJIHASA), BAJIEHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Mmacca,
MaccoBas J10Js1 XUMUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEMEHb
OKHUCJIEHUS, XUMHUYECKas peakuus, KilacCU(pUKALMS peaklUHil: peakuuu
COEJIMHEHHUSI, PEaKI[UU Pa3JI0KEHHUS, pEaKI[MU 3aMEIICHHs], peaK[ui 0OMeHa,
9K30- U SHIOTEPMUYECKHE PpEAKIMH, TEIJIOBOM 3(PQEeKT peakiuu, sapo
aToMma, DJICKTPOHHBIM CJIOM aroMa, aToMHas OpOUTallb, PAJAUYC aTroMma,
XUMUYECKasl CBS3b, MOJSIPHAS U HEMOJSpHAas KOBAJIEHTHAs CBS3b, MOHHAS
CBA3b, MOH, KaTWOH, aHHMOH, pacTBOpP, MaccoBas JIOJIsl BelllecTBa
(mpolleHTHAs! KOHILIEHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHMYECKHX [MOHATUH U
OPUMEHSTH 3TH MOHATHS PY OMMCAHUU BEUIECTB U X MPEBPAIICHMUII;

e HCIMOJb30BATh XUMHUYECKYIO0 CUMBOJIUKY ISl COCTaBIEHUS (POPMYJI BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKIUN;

e OIPEAENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHUCJEHMS  DJEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
OPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIAcCy COEIMHEHHH TI0
dbopmynaMm, BHUJ XUMUYECKOM CBs3M (KOBAJIEHTHasT W HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBaThb cmbica Ilepuonmueckoro 3akona J[. M. Mengeneena:
JEMOHCTPUPOBATh IOHUMAHUE [EPUOJAMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MnojoxkeHus B llepumoanueckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOT'O YYEHUSs1, 3aKOHa ABOTapo;

e ONWCHIBATH U XapakTepuszoBaTh Tabmuunyo Qopmy Ilepuoanueckoit
CUCTEMbI XUMHUYECKHUX AJIEMEHTOB: pa3/inyaTh NOHIATHS «TJIaBHAs MOATPYIINa
(A-rpynma)» u «mnoboynas noxarpynna (b-rpynma)», Maneie u Oosbline
NEPUOJbl, COOTHOCHUTh OOO3HAYEHHUS, KOTOpPbIE HMEIOTCS B TaOiuIle
«Ilepnonnueckas cucrema xumuyeckux sneMeHToB . M. Menneneesa» ¢
YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocTaB M 3apsn siapa, o0liee YMCIO 3JIEKTPOHOB M paclpe/iesieHue UX 10
AJIEKTPOHHBIM CJIOSIM);

e KJacCU(pUUUPOBATh XUMHYECKUE BJIEMEHTbl, HEOPTaHUYECKHE BELIECTBA,
XUMUYECKUE peakuuu (10 YUCIy M COCTaBY YYacTBYIOIIMX B PEAKLMH
BELIECTB, N0 TEIIOBOMY (D PeKTy);



e XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOATBEPXIasi OMUCAHUE NPUMEPAMH MOJEKYISPHBIX
YPaBHEHHMU COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIN;

e TIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTHU OT UX KAaYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUA XHUMHUYECKUX [MPEBpAIICHU B
Pa3IMYHBIX YCIOBUSX;

e BBIYUCIATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MaccChl BELIECTB,
MacCOBYIO JIOJK0 XHMHYECKOrOo JJeMEeHTa M0 (QOopMyJie COEIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOUN peaKkinu;

e TIPUMEHSATH OCHOBHBIE OIEPALMU MBICIUTEIbHON NEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0O00IIeHHEe, CHUCTeMaTU3aluIo, KiIacCUu(UKaIuIo,
BBISIBJIEHUE TNPUYMHHO-CIEACTBEHHBIX CBSI3€M — i1 M3YYEHHS] CBOMCTB
BELIECTB U XUMHUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— HaOJI0JIeHNne, U3MEpPEHUE, MOJECIMPOBAHUE, IKCIEPUMEHT (peanbHbId U
MBICJICHHBIN);

e CIIEJOBAaTh MPABUJIAM IOJIB30BAHMS XUMUYECKON MOCYAON U JaOOPATOPHBIM
o0opy1oBaHMEM, a TaKKe TMpaBWiaM OOpallleHuss C BEUIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMH TIO BBINOJHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OMNBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB
(BolopoZia M KHUCJIOpPOJAA), NMPUTOTOBICHHUIO PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH WU IPOBOJAUTH
XUMUYECKUE HKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHUCIIOT C MOMOIIbI0 MHIUKATOPOB (JaKMyc, (peHoadTanent, METUIOPaHK U

JpyTHE).

K koHuy oOyueHust B 9 kiacce npeamMeTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XUMHWYECKUX [MOHATHN: XWMHUYECKHU
DJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, aHWUOH, NPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHD
OKHUCJICHHS, XUMHUYECKAsl peaKlusi, XUMHYECKasi CBA3b, TEIIOBOM 3P (DEeKT
peakuud, MOJIb,  MOJSIPHBIA ~ OOBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMALIMS, PEAKIUU HOHHOTO
oOME€Ha, KaTajau3aTrop, XHMHYECKOE paBHOBECHUE, OOpaTuMmble U
HEOOpaTUMBbIE pEAKLHMH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE pPEAKLHH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJIEHUE, AJTIOTPOIIHS,
amM(pOTEpPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, VMOHHAs,
METaNIMYeCcKast), KpUCTAUIMYECcKasi peléTKa, KOPpOo3Hsl METAIIOB, CIIABBI,
CKOPOCTb XHMHMYECKOM PEAKLIHH, MPEAEIBHO TONMYCTUMAas KOHILEHTpauus
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX NOHATUUA H
IIPUMEHSTh 3TH NOHATHUSA IIPY ONMCAHUM BELIECTB U UX IPEBPALLICHU;

e HCHOJb30BAaTh XUMHUYECKYIO CHMBOJIMKY [UIsl COCTaBiieHUd (opmy
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUK;

e OMNPEIEIATh BAJICHTHOCTb U CTEIEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
ONpENENEHHOMY KJIACCy COEIMHEHUW Mo (opmysiaM, BHJI XUMHUYECKON
CBA3M (KOBAJICHTHAs, MOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3aps]] MOHA M0 XUMHUYECKOU (opMyiie, XapakTep Cpelsl B



BOJHBIX PAacTBOpPax HEOPraHWYECKUX COEIMHEHUH, TUI KPUCTAILTMYECKON
PELIETKN KOHKPETHOTO BELIECTBA;

packpeiBath cMbIch [lepuoamueckoro 3akona [[. W. MenngeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAHHME: ONUCBHIBAaTh M XapaKTEPU30BaTh
Tabnnunyto ¢opmy Ilepuognmueckoil cuCTEMbl XUMUYECKHUX 3JIEMEHTOB:
paznuyarh NOHATHS «rjaBHas mnoAarpynna (A-rpynma)» U «mnodo4yHas
noarpynna (b-rpymnma)», wmansie W OOJbLIME TEPUOJABI, COOTHOCUTH
0003HayeHusl, KOTOPbIE MMEIOTCA B MNEPUOJUYECKON Tabnuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI ATOMOB XUMHUYECKHUX 3JIEMEHTOB
(coctaB U 3apsin sjpa, oOlIee YUCIO JIEKTPOHOB M PACIPEAEIICHUE UX 10
ANIEKTPOHHBIM CJI0SIM), OOBSACHSTH OOIIKME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB M HMX COEJIMHEHUW B Mpeiesax MaJbIX NEPUOJOB U
IJIABHBIX MOJArPYII C YYETOM CTPOEHUS X aTOMOB;

KJIACCU(UIIMPOBATh XUMUYECKHUE BJIEMEHThI, HEOPIaHMYECKHE BEUIECTBA,
XUMUYECKUE peaKIUHu (M0 YMUCIAYy M COCTaBY YYacCTBYIOLIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) O0OMIME U CHEHUPUUECKUE XUMHUYECKHE
CBOICTBAa TMPOCTBIX U CIOXHBIX BEIIECTB, MOATBEPKAas OMNHCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUI COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN;

COCTaBJIATb  YPABHEHUS DJIEKTPOJIMTHYECKOW JUCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEM, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMI HOHHOTO
oOMEHa, ypaBHEHMS pEaKUud, NOJATBEPKAAIOIIMX  CYLIECTBOBAHUE
TEeHETHYECKOU CBSI3U MEX/y BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pacKphiBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid
MOCPEJICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajaHca 3TUX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTpPOEHUS,
BO3MOXHOCTH TMPOTEKAHHUs] XUMHUYECKHX IMPEBPALICHU B Pa3IU4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYO MAacChl BELIECTB,
MacCOBYIO JOJIO XUMHUYECKOTO JJIEMEHTa M0 (OpMysie COEOUHEHUS,
MacCcoBYIO0 JOJIO BEIIECTBA B PAacTBOPE, NPOBOJUTH PACUETHI IO
YPABHEHUIO XUMUYECKOI peaKkuu;

coOJII0JaTh MpaBUiia MOJIb30BAHUA XUMHUYECKOW MOCYA0M U 1a00paTOpHBIM
o0opy/noBaHMEM, a TakXe ImpaBujia oOOpallleHus] C BEIIECTBAMHU B
COOTBETCTBMM C HWHCTPYKIHUSIMH IO BBIIIOJIHEHHIO JIaDOPAaTOPHBIX
XUMUYECKHUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(aMMMaka M yriaeKkucioro rasa);

MPOBOJUTH PEAKIIMH, MOATBEPKAAIOIINE KAYECTBEHHBII COCTaB Pa3IUYHBIX
BEILECTB: PACIIO3HABATh ONBITHBIM NYTEM XJIOPHI-, OPOMHJI-, HOAMI-,
KapOoHat-, ¢ocdar-, CUIUKAT-, CyIb(}aT-, TUIPOKCUA-HUOHBI, KATHOHBI
aMMOHHUSI MU HOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEPALlMU MBICIUTEIBHON NEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — /I M3YUYEHUS! CBOMCTB BELECTB U XMMHYECKHUX
peakluii, €CTECTBEHHO-HAay4YHbIE€ METOAbl IO3HAHUS — HaOJIIOJCHHE,
U3MEPEHUE, MOJICIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue KoaunvecTBo yacoB
Ne DJIeKTPOHHBIE (HH(PPOBHIE)
pa3ieJioB U TeEM KoHTpoJbHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NporpamMmel padoThI padoTbI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 0 ) bubmuotexa [[OK
' U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
NEeSITETHHOCTH YeJIOBEKa
12 BelmectBa n xumuieckue 15 | 0 bubnuoteka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. BaxkHelue npeacTaBuTe 1M HEOPraHMYEeCKUX BeLeCTB
21 Bo3nyx. Kucnopon. 6 0 0 bu6mmoteka [HOK
’ [ToHsiTHE 00 OKCHIAX https://m.edsoo.ru/7f41837¢c
9 Bonopon.Ilonstue o g 0 1 bubnuoreka [ITOK
' KHCITOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PacTBopsl. 5 1 1 but6mmoreka [{OK
' [TonsiTne 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJTacChl Eubs OK
2.4 HEOPTraHUYECKUX 11 1 1 nomworexa I

COEeIUHEHUN

https://m.edsoo.ru/7f41837¢




Uroro no pazneny 30

Pasnea 3. Ilepuoanyeckuii 3akoH u Ileppoguyeckas cucrema xumuieckux daeMenToB /I. M. Menneseesa. CTpoeHue aToMOB.
Xumnyeckas cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

[Iepuoanueckuit 3aK0H U
[Tepuonuueckas cuctema
3.1 XUMHUYECKHX AJIEMEHTOB 7 0 0
. . Menneneera.

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Crtpoenue atoma

XHUMHYECKasi CBS3b.

39 OKHCIUTEIBHO- g | 0 bubnuoteka [JOK
’ BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢
peakuuu
but6mmoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 0 0 bubnuoreka [IOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO

YACOB I1O TTPOTPAMME 68 4 5




9 KUIIACC

HanmenoBanue KoauvecTBo yacoB
Ne duekTpoHHbIe (LM pPOBbLIE)
pas3/ie/ioB U TeM Konrpoiabnbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpaMmMbI padoThI padoTbI
Pasnea 1. BemecTBo H XuMH4YecKkne peakuun
IloBTOpEHUE U
11 yIiayOJieHHEe 3HAHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3JeiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 0 0 bubmiorexa LIOK
. P . https://m.edsoo.ru/7f41a636
XUMUYECKUX PeaKui
DNEeKTPOIUTHYECKAS
13 JTUCCOLIHALIHA. g | | but6mmoreka [JOK
’ XUMHYECKUE PEaKUHU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazaeny 17
Pasnen 2. HemeTa/uibl M HX cOeIMHEHUS
OO01mas xapakTepuCcTUKa
2.1 XI/IMI/I‘ICCKEX BHSMCHTOB 4 0 1 bubmiorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressr
OO11as XxapakTepucTuKa
o) XHMHUYECKHX dJICMEHTOB 6 0 0 but6mmoreka [JOK

VIA-rpynner. Cepa u eé
COEJIMHEHHUS

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




OO6mrast xapakTepucTrUKa
23 XHMHYECKUX DJICMCHTOB 7 Bbubnuorexa [JOK
’ VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UX CoeTMHEHHUS
OO1as xapakTepucTUKa
XAMHAYECKUX 3JIEMEHTOB
but6mmoreka [JOK
2.4 IVA_rp}:HHH' Yraepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUI 1 UX
COEIUHEHNS
Hroro no pazgeny 25
Paszgen 3. MeTaJJIbl M HX COeTMHEHUA
31 OO6mue cBoiicTBa 4 bubnuotexa [JOK
) METaIJIOB https://m.edsoo.ru/7f41a636
39 Baxneiiniie MeTaibl U 16 bubmuoreka [[OK
’ UX COCTUHCHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3znen 4. Xumusi u okpyxawuias cpeia
41 BemectBa u marepuassl B 3 bubnuorexka [JOK
) J)KH3HU Y€JI0BEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubmuorexa IJOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME




ITOYPOYHOE INIAHUPOBAHMUE

8 KIIACC
N KoauvecTBo yacoB
DJIEKTPOHHbBIE
[ara uupposbie
n| Tema ypoka KoHTposbHbIE IlpakTHyeckue
Bcero H3ydeHust o0pa3oBaTebHbIE
/ paboThbI paGoThI
. pecypcsbl
[Tpenmet xumuu. Pons xumuu B but6mmoreka [JOK
JKA3HU yesoBeka. Tena u 1 0 0 https://m.edsoo.ru/ff0d21
BEIIIECTBA Oc
but6mmoreka [JOK
[TonsiTve 0 METOAAX TIO3HAHHUS B
1 0 0 https://m.edsoo.ru/ff0d22
XUMHH
Te
[TpaxTrueckas padora Ne 1
bu6nunoreka [IOK
«IIpaBuna paboTsl B 1aboparopun
, 1 0 1 https://m.edsoo.ru/ff0d23
U IpuéMbI 0OpaIleHus ¢ de
71a00paTOPHBIM 000PYTOBAHUEM) o
q bu6moreka [JOK
HCTBIC BENICCTBA U CMECH.
. 1 0 0 https://m.edsoo0.ru/ff0d26
CrniocoOsl pa3fenieHus: cMmeceit ca
[Tpaktuueckas padora Ne 2 bubmuoreka LIOK
«Pasnenenue cmecelt (Ha mpumepe 1 0 1 https://m.edsoo.ru/ff0d28
OUYMCTKY TTOBAPEHHOU COJIH)» c8
but6mmoreka [JOK
ATOMBI U MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a

6¢




XUMHYECKHE DJIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMUYECKUX

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2b

JJIEMEHTOB e8
bubmoreka [JOK
[IpocThie U CTOXKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2a
6¢
bubnuoreka [IOK

ATOMHO-MOJIEKYJISIPHOE YUCHUE

https://m.edsoo.ru/ff0d2d
50

3aKOH IIOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUUecKas (hopmyIa.
BanenTHOCTE aTOMOB
XUMHUYCCKUX 3JICMCHTOB

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2e
ae

OrHOCUTENbHAA aTOMHAg Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHAS
Macca

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d32
3c

MaccoBast 1019 XUMHYECKOTO
3JIEMEHTA B COCINHEHNH

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d35
Oc

KonuuecTBo BemecTBa. Moib.
MomnspHas macca

but6mmoreka [JOK

https://m.edsoo.ru/ff0d52
30

PusnuecKnue 1 XUMHYECKHE bubmmorera LIOK
https://m.edsoo.ru/ff0d37

SIBJICHHSI. XUMHUYECKasi PEaKIus £

IIpr3Haku U yclOBUS IPOTEKAHUSA bubnuorexa [JOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHEHHS MaCChl bu6mumoreka [IOK
BEMIECCTB. XUMHUYECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHHUA 88

Brerancienust konuuecTBa, MacChl bubnuoreka [JOK

BEILIECTBA 10 YPAaBHEHUSIM
XMMHYECKUX PEaKIUi

https://m.edsoo.ru/ff0d57
08

Knaccugukanus XumMmmyeckux

eaKIui (CoeTMHCHUS BubmroTexa LIOK
P ’ https://m.edsoo.ru/FROd3f
pa3I0XKEeHHUsI, 3aMeIIIeHUs, 34
o0OMeHa) 34
M. B. JIoMOHOCOB — y4€HBI- bubnuorexa [JOK

sHIuKIoneauct. O000IIeHE U
cucTeMaTu3alus 3HaHu!

https://m.edsoo.ru/ff0d40
c4

Konrponsnas padora Nel mo teme bubnuoreka LIOK
«BerecTBa 1 XuUMHUYECKHE https://m.edsoo.ru/ff0d42
peaKIum» 90
Boznyx — cmechk razos. Cocrtas bubnuoreka [JOK
Bo3nyxa. Kucnopon — anemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
®dusnuecKnue 1 XUMHUECKHE

bubnuoreka [JOK

CBOICTBa KHCIIOpO/a (peakuuu
okucieHus, roperne). [lonstue
00 oxcHuaax

https://m.edsoo.ru/ff0d46
14

CrniocoOpl nosty4eHus KMcaopoia
B J1a0opaTopuu 1

bubmnore [OK
https://m.edsoo.ru/ff0d49




IpOMBINUIEHHOCTH. [Ipumenenne

7a
KHCJI0poJa
TemnoBoii 3¢ ekt XuMuIecKoi
pE€aKuru, MOHITHE O bu6muoteka [JOK
TEPMOXUMHUYECKOM yPaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- M IHIOTCPMHUCCKUX 90
peaxmsax
TomnuBo (HedTh, YToiab U METaH). bu6mmoteka [IOK

3arpsi3HEeHUE BO3/IyXa, CIIOCOOBI
€ro MpeIOoTBPAICHHUS

https://m.edsoo.ru/ff0d4c
4a

[Tpaktuueckas padora Ne 3 o
teme «Ilomydyenue u cobupanue
KHCJIOpPOJIa, U3yUEHUE €T0

but6mmoreka [JOK

https://m.edsoo.ru/ff0d4a
e2

CBOMCTB»
Bonopon — snemeHT u nmpocToe bu6moreka [JOK
BellecTBo. HaxoxmeHue B https://m.edsoo.ru/ff0d4d
pHpOJIe do
DOu3nIecKue U XUMUYCCKHUE bubnunoreka [JOK
cBoiicTBa Bojiopoaa. [Ilpumenenne https://m.edsoo.ru/ff0d4d
BOJIOPO/IA do

but6mmoreka [JOK

IToHsTHE O KMCIIOTaX U COJIAX

https://m.edsoo.ru/ff0d50
d2

bubnunoreka [JOK
CrniocoOrl nosy4eHus BOAopoJia B

https://m.edsoo.ru/ff0d4d
naboparopun

do
[Tpaktuueckas padora Ne 4 o bubmuoreka [IOK




teme «[lomyduenue u cooupanue
BOJIOPO/Ia, U3YUYEHHUE €ro
CBOMCTB)»

https://m.edsoo.ru/ff0d4f
42

Mounsipablit 00BEM ra3oB. 3aKOH
ABoraapo

bubmoreka [JOK
https://m.edsoo.ru/ff0d54
2e

Brruncnenus 00bEMa, KoJIMuecTBa
BEIIIECTBA raza Mo €ro M3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

bu6moreka [JOK
https://m.edsoo.ru/ff0d55
a0

Brrunciaenus 00EMOB ra3oB IO
YPaBHCHHUIO pCAKIIMN Ha OCHOBEC
3aKOHA 00BEMHBIX OTHOIIECHHI
ra3oB

bubmoreka [JOK
https://m.edsoo.ru/ff0d57
08

dusnyeckue 1 XUMHUUECKHE
CBOMCTBA BOJIbI

but6mmoreka [JOK
https://m.edsoo.ru/ff0d58
Ja

CocraB ocHoBanuii. [loasatue 00
WHIMKATOpax

bu6moreka [JOK
https://m.edsoo.ru/ff0d59
e2

Bona xak pacTBopuTEIb.
HacbliieHHbIe 1 HEHAChIILEHHbIE
pacTtBOpbl. MaccoBas 1o
BEIIIECTBA B pacTBOpE

bubnunoreka [JOK
https://m.edsoo.ru/ff0d5b
40

[TpakTrueckas pabora Ne 5 o
teme «IIpuroroBiaeHue pacTBOPOB
C onpeAe€HHON MacCOBOM J0JIeH

bubnunoreka [JOK
https://m.edsoo.ru/ff0d5e
ba




PacCTBOPEHHOTO BEIIECTBA»

KontponbHas pabota Ne2 o reme bubmorexa I1OK
https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopoa. Boga» 4
bubmuoreka [JOK

Okcupsl: cocTaB, Kiaccu(UKaIINS,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d66
4e

[TosrydyeHue u XuMu4ecKue
CBOICTBa KHCIIOTHBIX, OCHOBHBIX
U aM(pOTEPHBIX OKCUJIOB

bubnuoreka [JOK
https://m.edsoo.ru/ff0d66
4e

o ) bubmuoreka [JOK
CHOBAHMSI: COCTaB,

https://m.edsoo.ru/ff0d67
Kiaccuukanys, HOMEHKJIaTypa ca

bubmuorexa [JOK

[Tonyuenue u xumMuuecKue
CBOMCTBA OCHOBaHUI

https://m.edsoo.ru/ff0d67
ca

KucnoTtsr: cocras,
Kiaccudukanys, HOMEHKIIaTypa

but6mmoreka [IOK

https://m.edsoo.ru/ff0dfee
2

ITonmyuyenue u xXuMU4ECKUE
CBOMCTBA KUCIIOT

bu6nunoreka [IOK
https://m.edsoo.ru/ff0dfee
2

Conu (cpennue): HOMEHKIIATypa,
CIIOCOOBI OTyUYEHHUS,
XHUMHUYECKHE CBOMCTBA

bu6nunoreka [IOK
https://m.edsoo.ru/00ad9
474

[TpakTrueckas pabora Ne 6.
Pemenne SKCIICPUMCHTAJIbHBIX

but6mmoreka [IOK
https://m.edsoo.ru/00ad9




3aga4 mo reMe «OCHOBHEIE

KJ1acChl HEOPTaHUYECKUX b7c
COETUHEHUN
['enetnueckasi CBA3b MEXKIY bu6muoteka [JOK

KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

https://m.edsoo.ru/00ad9a
50

O0001IEHNE U CUCTEMATHU3AIIMS
3HAHUU

bubnunoreka [JOK
https://m.edsoo.ru/00ad9c¢
b2

KoHnTtponbHas padora Ne3 o teme
"OCHOBHBIE KJIaCCHI
HEOPTraHUYECKUX COETUHEHUI"

bubnunoreka [JOK
https://m.edsoo.ru/00ad9e
la

IlepBbie NOMBITKH
KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX
snemeHToB. [lonsTHe 0 rpymnmax
CXOJHBIX JJIEMEHTOB

bu6nuoreka [IOK
https://m.edsoo.ru/00ad9f
fa

Ilepunonnuecknii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX 3jieMeHToB JI. 1.
Meunpgeneena

bu6nunoreka [IOK
https://m.edsoo.ru/00adas
2¢c

[Tepuompl, TPyMIIbI, MOATPYIIIBI

bu6moreka [JOK
https://m.edsoo.ru/00ada5s
2c

Crpoenue atomoB. CocTas
aTOMHBIX siaep. M30Tombl

bubnuoreka [IOK
https://m.edsoo.ru/00ada3
42

Crpoenue IeKTPOHHBIX

but6mmoreka [IOK




000JI0YEK aTOMOB DJIEMEHTOB
[Tepuoamueckoit cucremst /1. U.
Meunneneena

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

XapakTepucTuka XUMHUYECKOTO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
ITepunonnueckou cucreme /1. U.
Meneneena

but6mmoreka [IOK
https://m.edsoo.ru/00ada8
24

3nauenue [lepuonnyeckoro
3aKOHa JJI Pa3BUTHS HAYKU U
npaktuku. [. 1. MenneneeB —
Y4EHBIN, IEAror 1 rpak1aHuH

but6mmoreka [JOK
https://m.edsoo.ru/00ada9
6e

DNEeKTPOOTPULIATEIHLHOCTD
ATOMOB XUMHUYECCKUX DJICMCHTOB

bubnuoreka [IOK
https://m.edsoo.ru/00adaa
b8

HNonnasg xumMuueckas cBsI3b

but6mmoreka [JOK
https://m.edsoo.ru/00adac
34

KoBasieHTHas nosispHas
XUMHYECKAsl CBSI3b

bu6moreka [JOK
https://m.edsoo.ru/00adaa
b8

KoBanentHas HCMOJIsIpHAaA
XUMHUYCCKasA CBA3b

bubnuorexa [JOK
https://m.edsoo.ru/00adaa
b9

CreneHb OKHCIICHUS

but6mmoreka [IOK

https://m.edsoo.ru/00adae
28

OKHUCIIUTEIBLHO-

bu6nunoreka [IOK




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

3 BOCCTaHOBUTEIIbHBIC PEaKIIUn 076
6 but6mmoreka [JOK
4 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb
076
6 Kontponbhas padota Ne4 o reme bu6mmoreka [IOK
5 «Crtpoenne atoma. XuUMHUYECKast 1 https://m.edsoo.ru/00adb
CBA3b» 486
6 PesepHbIii ypok. O60011IeHNE 1 bubnnorexa LIOK
N 1 https://m.edsoo.ru/00adb
6 CHCTEeMaTH3aIs 3HAHUI
33c¢
6 PesepBHeiit ypok. O000mIeHHE U bubmmorexa TIOK
. 1 https://m.edsoo.ru/00ad9c
7 CHUCTEMAaTH3aIUs 3HAHUH bo
6 PesepHbIii ypok. O600111ICHHE 1 bubmorexa IIOK
N 1 https://m.edsoo.ru/ff0d61
8 CHUCTEMaTH3alus 3HaHU! 6
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

Ne KonuvecTBo yacoB
DJICKTPOHHBIE
Mara uudposbie
n | Tema ypoka KonTpoabHbie [MpakTnueckune
Bcero H3y4eHHus o0pa3oBaTejIbHbIE
/ padoThI paGoThI
pecypcsl
n
[Teproanueckuii 3aK0H.
bu6mmoreka [IOK
[Tepuoanueckas cucrema
1 0 0 https://m.edso0o.ru/00adb59
XUMHUYECKUX dN1eMeHTOB /1. .
N. Menneneena -
3aKOHOMEPHOCTH B
. Bbu6morexa [JOK
M3MEHEHUU CBOICTB
1 0 0 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX IJIEMEHTOB 6
MEPBBIX TPEX MEPHOJIOB -
Knaccudukanus n bubnuoreka [IOK
HOMEHKJIaTypa 1 0 0 https://m.edsoo.ru/00adb7e
HEOPTaHMYECKUX BEIICCTB 2
Buabl XuMH4eCcKO# CBSI3U U bu6morexa [JOK
TUIIBI KPUCTAIUITUYECKUX 1 0 0 https://m.edsoo.ru/00adbac
pemeToK 6
Konrponsnas padora Nel
o teme «IloBTopenue u
yriayOseHue 3HaHUH 1 1 0
OCHOBHBIX Pa3/IeNioB Kypca
8 kacca»
Knaccudukarus 1 0 0 bubmuoreka [IOK




XUMHUYECKUX PEaKIil o
pa3IMYHBIM MPU3HAKAM

https://m.edsoo.ru/00adbcb
0

[TonsiTHE O cCKOpOCTH
XUMHUYECKON PeaKivu.

bubmuoreka [{OK

7 https://m.edsoo.ru/00adbe9
[loHsTHE O TOMOTEHHEIX U X
FeTEPOrSHHBIX PEAKIUIX -
IlonsiTHE O XUMHUYECKOM
paBHOBecHH. DAKTOPHI,
bu6mmoreka [JOK
BIIMSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON peaKkiuu u .
MOJIOKEHUE XUMHUYECKOTO B
paBHOBECHs
OKucauTeIbHO- bubmuoreka [{OK
9 BOCCTAaHOBUTEIbHBIC https://m.edsoo.ru/00adcad
peakuuu e
Teopus
. bu6mmoreka [IOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
aucconuanuy. CHIIbHBIE U 2
cJ1a0bIe IEKTPOIHUTHI a
bubmuoreka [{OK
HNonnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakiuii 2
XUMUYeCKHE CBOMCTBA
KUCJIIOT ¥ OCHOBAHUH B Bbu6mmoreka [JOK
12 | cBere npeacTaBiIeHU 00 https://m.edsoo.ru/00add5d

BJIEKTPOIUTUYECKON
JUCCOLMAITHI

8




XUMHUYECKHE CBOMCTBA
COJIEHl B CBETE

bu6mmorexa [JOK

13 | mnpeacraBneHuit oo https://m.edsoo.ru/00add8b
BJIEKTPOIUTUYECKOMN 2
JTACCOLUAITIT
- bu6mmoreka [JOK
OHSITHE O THIPOJIU3E
14 . https://m.edsoo.ru/00add9d
coJei
4
OGoGwenye 1 bubmuoreka [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTeMaTu3aIs 3HaHUH 5
[Tpaktrueckast padota Ne 1.
bu6mmoreka [JOK
«Pemenue
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAILHBIX .
3a1a9» -
Konrpomnbnas padora Ne2
10 TEME
bubmuoreka [{OK
«INEKTPOTUTHYECKAS
17 https://m.edsoo.ru/00addec
JIACCOITHAITHS. 0
XUMHYECKHE PEAKIUHU B h
pacTBopax»
OO1as xapakTeprucTHKa
P P bu6mmoreka [JOK
rajJioreHoB. X MMHYCCKHUE
18 . https://m.edsoo.ru/00addfe
CBOWCTBA Ha IIpUMEpe N
XJIopa B
19 | XunopoBomopon. ConsiHas bubmuoreka [IOK

KHUCJI0Ta, XUMHYCCKHEC

https://m.edsoo.ru/00ade10




CBOWCTBA, MOJIyYEHHE,
IIpUMEHEHUE

=~

[TpakTuyeckas padora Ne 2
o teme «Ilomyuenue

bubmuoreka [{OK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHCIIOTHI, 2
U3ydeHue €€ CBOMCTBY N
Beruucnenus no
bu6mmoreka [IOK
ypaBHEHUSM XUMHUYECKUX
21 . https://m.edsoo.ru/00ade48
peaxiui, eciu OJuH U3 2
peareHToB J1aH B U30BITKE .
bubmuoreka [{OK
OO01as xapakTepucTUKa
22 https://m.edsoo.ru/00ade64
aneMeHToB VIA-rpynmsl .
Annorponssie
MOAU(HUKAIIK CEPHI.
. bu6mmoreka [JOK
Haxoxnenue cepol u eé
23 . https://m.edsoo.ru/00ade64
COCTMHCHHI B TIPUPOJIC. .
XUMUYECKHE CBOWCTBA B
Ccephl
CepoBonoposi, CTpOEHHE, bubnmoreka [JOK
24 | ¢uznyeckue U XUMUYECKHE https://m.edsoo.ru/00ade80
CBOICTBa 2
Oxcuppl cepol. CepHas
bu6mmoreka [IOK
KHCIIOTa, (U3NIECKHEe U
25 . https://m.edsoo.ru/00adea?
XUMHUYECKHE CBOWCTBA, 2
MIPUMCHCHUE -
26 | XuUMHUYECKHE peakiuu, Bbu6mmoreka [JOK




JIeXKAIIe B OCHOBE
IIPOMBIIIIIEHHOTO cIoco0a
MOJTYYEHHS CEPHOM
KHUCJIOTBl. XMMHUYECKOE
3arpsi3HEHUE OKPY Karolen
CpeIlbl COeTMHEHUSIMH CEPBI

https://m.edsoo.ru/00adec8
a

Briuuncienre MaccoBOM

Bbu6mmoreka [JOK

27 JTIOJIY BBIXOJIA TIPOAYKTA https://m.edsoo.ru/00adec8
peakiuuu a
OOm1ast xapakTepucTHKa
371€MEHTOB V A-TpyHIbI. bubmuoreka [{OK

28 | A3soT, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupojie, GU3nIecKue u 6
XHMHUYECKHE CBOMCTBA
AmMMuak, ero puznueckue bu6mmoreka [JOK

29 1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/00adf00
MOJIyYeHUE U MPUMEHEHHE 4
[TpakTnyeckas padora Ne 3
no teme «llonmyuenue bubmiorexa HOK

30 Y https://m.edsoo.ru/00adf18
aMMUaKa, U3y4eHHE ero 0
CBOKCTBY =
A30THas KucoTa, eé bu6mmoreka [IOK

31 (U3UYEeCKUEe U XUMHYECKUE https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 | Hcnonb30BaHUE HUTPATOB bubmuoreka [{OK

U CcoJIell aMMOHUS B
KaueCTBE MUHEPATbHBIX

https://m.edsoo.ru/00adf51
8




yao0penuit. XuMHyeckoe
3arpsi3HEHUE OKPYXKaroIEen
Cpeabl COeIMHEHUAMU
azora

docop. Oxeun pochopa
(V) u pocdopnas kuciora,

bu6mmoreka [JOK

33 https://m.edso0o.ru/00adf68
(bu3HYECKUE U XUMUIECKHEC N
CBOICTBA, MOIyYEHHE -
Hcnons3oBanue docdaron
B KaUECTBE MUHEPAIbHBIX bubnuoreka [IOK
34 | ynoOpenwuii. 3arpsi3HeHUE https://m.edsoo.ru/00adfc2
HPUPOJTHON CPEJIbI 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacmpocTpaHEHHE B
35 https://m.edsoo.ru/00adfd9
npupoze, Gu3ndeckue u .
XUMHYECKHE CBOMCTBA -
Oxcuapl yriaepoaa, ux
¢du3nueckre 1 XUMHUYECKHUE bubnuoreka [JOK
36 | cBolcTBa. DKOJIOTMYECKUE https://m.edsoo.ru/00adfeb
IIpO0JIEMBI, CBSI3aHHBIE C e
okcunoMm yriepona (IV)
N bu6mmoreka [IOK
VYronpHas KUCIIOTa U €€
37 https://m.edso0.ru/00ae006
conu
c
38 | IIpaktuueckas padota Ne 4 bubnuorexa [JOK

o teme "l[lonydenune

https://m.edsoo.ru/00ae027




YIJIEKUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHaT-HOoH"

(@]

HepBOHa‘IaHI)HBIC IIOHATHUA
00 OpraHUYEeCKUX

bu6mmoreka [IOK

39 https://m.edsoo.ru/00ae054
BEIECTBAX KaK O o
COCIIMHCHMSIX yTIIepo/ia B
. bu6mmoreka [JOK
Kpemnwnii u ero
40 https://m.eds00.ru/00ae080
COEIMHEHHUS .
[TpakTrueckast padota Ne 5.
Pemtenune
Bbu6morexa [JOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
41 . https://m.edsoo.ru/00ac0bf
o TeMe «Baxkueimnine )
HEMETAJUIB ¥ UX B
COEUHEHUD)
Kontponbhas pabota Ne3
. Bbu6mmoreka [JOK
o TeMe «BaxkHeline
42 https://m.edsoo.ru/00ae0el
HEMETAJIIBI U UX 2
COEITUHEHU B
OO61as xapakTepucTuKa
XAMHAYECKUX DJIIEMEHTOB —
MeETaJUI0B. MeTtayutndeckas bubmmoreka [IOK
43 CBSI3b U METAJINYECKAs https://m.edsoo.ru/00ae103

KpPUCTAIUIMYECKAs PEIIETKA.

duznueckue cBoiicTBa
METAJLIIOB

€




XUMHUYECKHE CBOMCTBA

bubmuoreka [{OK
METaJLJIOB.
44 o https://m.edsoo.ru/00ael 15
DNEeKTPOXUMHUYECKUHN Psif p
HaNPSHKEHUH METAJIOB B
OO6mme crocoObl
MOJTyYEHUSI METaJLIOB.
CnnaBsl. Berauciienus mo Bbu6mmoreka [JOK
45 YPaBHEHUSM XUMHYECKUX https://m.edsoo.ru/00ael15
peaxIui, eciiu OJIuH 13 6
pEareHTOB COJEPIKUT
MIPUMECH
Bbu6morexa [JOK
[TonsiTue 0 KOppo3UHU
46 https://m.edsoo.ru/00ael127
METAaJIOB 8
bu6mmoreka [IOK
47 | lllenounbie MeTAIIBI https://m.edsoo.ru/00ae14b
2
OKCUIbl ¥ THAPOKCUIBI bubnmorexa LOK
48 P https://m.edsoo.ru/00ae14b
HATpHS U Kaaus )
[IlenoyHO3eMENBHBIE bubmuoreka [IOK
49 METaJUIbl — KaJIbIUNU U https://m.edsoo.ru/00ael5e
Maruui 8
Baxueiinme coenuHEHUS Bubmaorexa LIOK
50 https://m.edsoo.ru/00ael5e
KaJbIUs
8
51 O6o06menue u




cUCTEMATH3AIUA 3HAHUU

JKéctkocTh BOJBI U

but6mmoreka [{OK

52 . https://m.edsoo.ru/00ac188
CIOoCcOOBI €€ yCTpaHeHUS 6
[TpakTuueckas padora Ne 6 bubnuorexa [JOK
53 mo teme "JKECTKOCTh BOIBI https://m.edsoo.ru/00aelae
U METOJBI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 AmoMuHUI https://m.edsoo.ru/00aelc6
4
AmM@oTepHbIe cBOWCTBA bubmiorexa HOK
55 https://m.edsoo.ru/00aelc6
OKCHJIa ¥l TUJIPOKCHUIA 4
bubmuoreka [{OK
56 | XKemnezo https://m.edsoo.ru/00ael1d8
6
Oxcunpl, TUIAPOKCUABI U bubnuoreka [JOK
57 | conu xene3a (II) u xenesza https://m.edsoo.ru/00ae35¢
(I11) 6
58 O06o00meHue u
CHCTeMaTH3alMs 3HaHUI
[TpakTiueckas padborta Ne 7.
Pemenne
AKCIIEPUMEHTAJILHBIX 3aa4 bubmorexa LOK
59 P https://m.edsoo.ru/00ae3de

no teMe «Baxxneiinme
METAJUIBI U UX
COETUHEHUS

8




Brraucnenusd 1o
YpaBHEHUSAM XUMHUUYECKHUX
peaKkuui, eciii OJUH U3
peareHTOB JIaH B H30BITKE

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ael75
WJIU COJICPIKUT MPUMECH. 0
Beluucienus MaccoBoOu B
JIOJIA BBIXOJ1a TIPOTyKTa
peakimu
61 O060011eHE U
cUCcTEMAaTH3aINs 3HAHUH
Konrtponsnas padora Ned
62 o teme «Baxkueiimnine
METAJUIBI M UX
COETUHEHUD)
BemectBa u matepuassl B bubnnoreka [JOK
63 IOBCEIHEBHOM KU3HUA https://m.edsoo.ru/00ae3f5
YyeJIOBEKa 0
bubmuoreka [{OK
XUMHYECKOE 3arpsi3HEHUE
64 " https://m.edsoo.ru/00ae427
OKpYKaroIIen CpeIbl 0
bu6mmoreka [IOK
Ponb xumun B perieHun
65 https://m.edsoo.ru/00ae427
AKOJIOTUYECKUX TTPOOIEM 0
OGoGwere 1 bubmuoreka [JOK
66 . https://m.edsoo.ru/00ae0d0
CHCTEeMAaTH3alusA 3HAHUI X
67 O06001IeHE 1 bu6mmoreka [IOK




CHCTeMaTH3alMs 3HaHUI

https://m.edsoo.ru/00adb33

Cc

68

Hrtorosas KOHTpOJIbHAS
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOT'PAMME
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YUYEBHO-METOJANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O TPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensin O.C., OctpoymoB U.I'., Cnagkos C.A., AkimonepHoe o0miectBo «M3aaTenscTBO
«IIpocBemenue»

* Xumus, 9 kinacc/ 'abpuensiu O.C., OctpoymoB WU.T'., Cnagkos C.A., AkimonepHoe o0uiectBo «M3aaTenscTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

8 KITACC

1. B momomnip mkonsHoMy yuuteno. M. FO. I'opkosenko «Iloypounsie pazpadbotku no xumuu Kk yuednukam: O. C.
lNabpuensna; H. . Connna, M. I1. Canuna; I'. E. Pyasutuca, @. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005 T.

2. B momomis abutypuenty. O. C. I'abpuensH, . I'. OctpoymoB «Xumus». [locoOue 115 MIKOILHUKOB CTAPIITNX
kiaccoB u nocrymnaronmx B BY3s1. JIpoda, Mocksa 2005 r.

3. B nomomp abutypuenry. P. A. Jlugun, B. A. Momnouko, JI. JI. AuapeeBa « Xumusi». J{7s IIKOJBHUKOB CTAPIITUX
KiaccoB u nocrymnarnmx B BY3b1. Teopernueckue ocHoBbl. Bornpocsl. 3agaun. Tectsl. [lon pegakuueit mpodeccopa
P. A. Jlununa 3 — e uzganue, ucnpasieHHoe. [poda, Mockra 2004 r.

4. T'a6puensu O.C. IIporpamma kypca xumuu i 8-11 kimaccoB o011eo0pa3zoBaTebHbIX yupexaeHuit. — M.: Jlpoda;

5. Tl'abpuensna O.C. Xumus: 8 kiacc : yaeOHUK aji 001eo0pa3oBaTeibHbIX yupexaeHuit. — M.: Jlpoda.



6. N'abpuensa O.C. Uzyuaem xumuto B 8 ki1.: nuaaktudeckne marepuanst / O.C. I'abpuensu, T.B. CmupHoBa. — M.
bk mroc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., AmykoBa A.B. Hactonbnas kaura yuutens. Xumus. 8 KII.:
Meroanueckoe mocobue. — M.: [Ipoda;

8. I'abpuensa O.C., Pyno H.H., Tonkynos B./. Xumuyeckuii sxciepuMeHT B mikode. § knacc. — M.: JIpoda

9. Pabouas nporpamma. Xumus. K YMK O. C. I'abpuensna Jlabupunr. py. U3narensctso "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa oo1ero odpazoBanus no xumuu (Yacts 1. OcHOBHOE
oOriee 06pazoBaHue) JIsl OCHOBHOM 00111e00pa30BaTeIbHON MIKOJBI B COOTBETCTBUH C CYIIECTBYIOIEH KOHIICTIIINEH
XUMHUYIECKOTO 00pa30BaHMUS.

12. Xumust: 8 K1acc: KOHTPOJIbHBIEC U MPoBepoUHbIe padoThl kK yueOHuky O.C. 'abpuensna «Xumus. 8 kimace» / O.C.
I"abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : Jlpoda;

13. Xumus 8 xknacc. Xumus 8 kinace: yueobnuk / O. C. 'abpuenss. — 8-¢ uza. npepad. — M. : JIpoda, — 2019 r. 287 c.
[1] c.: nn. - (Poccuiickuii yueOHHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 kimaccsl. CripaBounoe nocodue. ABrop — cocrasurenb A. E. Haconosa 10 — e uznanue,

crepeorumnHoe. Jlpoda, Mocksa 2007 r.

9 KIIACC



1. B momomurs mkonsHOMY yuntento. M. 0. I'opkosenko «Iloypounsie pa3pabotku nmo xumuu k yueonukam: O. C.
Iabpuensna; H. . Conuna, M. I1. Camuna; I'. E. Pyasutuca, @. I'. ®enpamana» 9 kimace. «Bako», Mocksa 2005 r.

2. B nomomnis adbutypuenty. O. C. I'abpuensin, . I'. OctpoymoB «Xumus». [locoOue 115t NIKOIBHUKOB CTAPIINX
kjaccoB u nocrynaronmx B BY3sl. Ipoda, Mocksa 2005 r.

3. B nomomps adbutypuenry. P. A. Jlugun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». {151 IIKOTBHUKOB CTapIINX
kJaccoB U noctynatomux B BY3s1. Teopernueckue ocHoBbl. Borpocskr. 3amaun. Tectsl. [Tox pegakiueit mpodeccopa
P. A. Jlununa 3 — e uznanue, ucnpasienroe. JIpoda, Mocksa 2004 r.

4. I'abpuensu O.C. IIporpamma kypca xumuu aiis 8-11 kimaccoB 06meo0pa3zoBaTeNbHbIX yupexaeHuil. — M.: [lpoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensu. — 7-e u3a. npepad. — M. : Jlpoda — 2019 1. 319, [1] c. u.
(Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. N'abpuensa O.C. Uzyyaem xumuto B 9 ki1.: nuaaktuueckne marepuanst / O.C. I'abpuens, T.B. CmupHoBa. — M.
bnuk mroc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., AmykoBa A.B. Hactonbnas kaura yuutens. Xumus. 9 Ki.:
Meroanueckoe mocobue. — M.: [Ipoda;

8. I'abpuensa O.C., Pyno H.H., Tonkynos B.M. Xumuyeckuii sxciepuMeHT B mikodie. 9 knacc. — M.: JIpoda

9. MunucrepctBo obpazoBanusi Poccuiickoit @eneparuu. [IporpaMmel 17151 00111€00pa30BaTENbHBIX YUPEKICHUH.

Xumust 8 — 11 knaccsl. -3-e uznanue, ctepeoturnnoe - Mocksa; Jlpoda, 2002 . (ctp. 26 — 37).



10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensina Jlabupunt. py. U3narensctBo "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa oo1ero odopazoBanus no xumuu (Yacts 1. OcHOBHOE
oOree 06pazoBaHue) JJIsl OCHOBHOM 00I111e00pa30BaTeIbHON HIKOJIBI B COOTBETCTBUH C CYIIECTBYIONIEH KOHIICTIIINEH
XUMHUYIECKOTO 00pa30BaHMUS.

12. Xumust: 9 ki1acc: KOHTPOJIbHBIE U POBepoUHbIe padoThl kK yueOHuky O.C. 'abpuensna «Xumus. 9 kmace» / O.C.
I"abpuensn, [1.H. bepe3kun, A.A. Ymakosa u ap. — M. : Jllpoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensH. — 7-e uza. npepad. — M. : Ilpoda — 2019 1. 319, [1] c. .
(Poccuiickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 kimaccel. CripaBounoe nocodue. ABrop — cocrasutenb A. E. Haconosa 10 — e uznanue,

crepeorumnnoe. JIpoda, Mocksa 2007 r.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
8 KIIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT myist yuutens XUMUA U OUOJIOTHH )



6) http://elenahism.ucoz.ru/load/rabochaja_programma po khimii 10 klass 2 chasa v nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/
8) https://interneturok.ru (8 xmacc)
9) http://chemistry. narod.ru XuMuK.py: caiit o xumuu
10) https://skysmart.ru/articles/chemistry
11) IToptan Beepoccuniickoit omummuaasl MIKOIBHUKOB. http://rusolymp.ru/
12) Pycckuit o6pazoBarenbHbIi mopTait. http://www.gov.ed.ru
13) denepanbHbIA poccuiickuii 001Ie00pa3oBarenbhbiii moptai. http://www.school.edu.ru
14) ®enepanphbiii moptan «Poccuiickoe oopazoBanuey. http:// www.edu.ru
15) Iopran xkommanuu «Kupumn u Medonuity. http:// www.km.ru
16) OGpazoBarenpHbIi MopTan «Yueba». http://www.uroki.ru
17) Kypnan «Kypnep oOpazoBanusi». http://www.courier.com.ru
18) XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru
19) Uznatensckuii nom «IIpodxuanray. http:// www.protkniga.ru
20) Uznarensckuii oM «1 ceHTsOps». http://www.1september.ru
21) dectuBanb negarorudeckuil uae « OTKPBITHINA yPOK» (M31aTENbCKHUM T0OM «1 CeHTAOpA»).
http://festival. Iseptember.ru
22) https://elementy.ru/catalog?type=39



23) https://www.alto-lab.ru

24) Unrepuet noptan [Ipolllkomny.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuUHHUCTEPCTBO 00pa30BaHUS U HAYKH.

26) Caiitr CIAM T'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT ayis yuutens XuMuu U OMOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma po khimii 10 klass 2 chasa v nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xnacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoit omummuaasl MIKOIBHUKOB. http://rusolymp.ru/

12) Pycckuit o6pazoBarenbHbIi mopTait. http:// www.gov.ed.ru

13) denepanbHbIA poccuiickuid 001Ie00pa3oBarenbhbiii moptai. http://www.school.edu.ru



14) ®enepanphbiii moptan «Poccuiickoe oopazoBanuey. http:// www.edu.ru
15) Iopran xkommanuu «Kupumn u Medonuity. http:// www.km.ru

16) OGpazoBarenpHbIN MopTan «Yueba». http://www.uroki.ru

17) Kypnan «Kypnep oOpazoBanusi». http://www.courier.com.ru

18) XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuanray. http:// www.protkniga.ru

20) Uznarensckuii oM «1 ceHTsOps». http://www.1september.ru

21) dectuBanb negarorudeckul uae « OTKPBITHINA yPOK» (M31ATENbCKHUM TOM «1 CeHTAOpA»).
http://festival. Iseptember.ru

22) https://elementy.ru/catalog?type=39

23) Untepuet nmoptai [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHUS U HAYKH.

25) Caiit CJIAM T'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT. https://sdamgia.ru
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