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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPENoAaBaHusl y4eOHOTro nmpeaMera « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOUIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHue,
MpeaycMaTpUBAET paclpelelieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOT0O CoIepKaHUsI.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM i (DOPMUPOBAHMS MUPOBO33PEHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIMHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3[paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
o0Opa3oBaHHE 00Y4AIOIIUXCS.

JlanHbie HampaBlICHUS B OOYYCHHHM XUMUHU OOCECICUMBAIOTCS CIECIIM(PUKON
collepKaHUsl  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIACTCS  TEAarOTMYecKH
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKW XMMHH Ha OINpeNeIEHHOM dTare eé
pa3BUTHSA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIETr0 00pa3oBaHUsS OPUEHTHPOBAH Ha



OCBOEHHE OOYYaIOIIMMUCS CUCTEMBbl MEPBOHAUYAIBHBIX MOHATUNA XUMHH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja K €€ uzydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUH O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
IIOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEICTABICHAN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeIcTaBlIeHUA 00 JIEKTPOJUTHYECKON UCCOLMAlMU BEILIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K JpPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUsI U BO3MOXKHOCTEH IPAKTUYECKOIO MPUMEHEHHUs U IMOJy4ECHUS
M3y4aeMBbIX BEILECTB.

OcBoeHHMe TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOM NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM TO3HaHWS B Hayke. M3ydeHrne XMMUM NPOUCXOAUT C IPUBJICUEHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUp,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wW3yyeHMH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAayKd Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMpenMera COCTOMT B (POPMHPOBAHUHM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaKHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYNHBIX 000OIIEHUIT MHPOBO33PEHUECKOIO XapakTepa, fA3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUM U PA3BUTUHU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeSATEIbHOCTH, OCBOCHMM MpaBWJI 0O€30MacHOTO OOpallleHusi C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHE 11U, KaK:

— (opmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEJILHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHbBIM
METOJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;



— obecrieueHne ycIoBHil, CHOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUIAIOIIMMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM), UMEIOIIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3JIMYHbBIX BUJIOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOM ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSACHATH U OILICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHWUS U OMBIT, MOJYYEHHBIE MPU H3YyYECHHUU
XUMUH, TPUMEHSATh HMX MPU PEUICHUH MPOoOJEM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHue y o0Oyyarommxcs TYMaHUCTHUYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKAX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECCKU
L€JeCO00pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuisi U HANPaBIEHHOCTH JalbHEHIIIETO
oOyJeHus.

OO61iee 4KciIO YacoB, OTBEACHHBIX ISl U3YUYEHUS XMUMHHM HAa YPOBHE OCHOBHOTO
oOmero obpaszoBanusi, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B
Heneno), B 9 kmacce — 68 uacoB (2 uwaca B Heaemo). COLEPKAHHUE
OBYYEHUS

8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YEJOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHE O MeTojax Mo3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CniocoOnI pa3eneHust cMeceit.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAasE aTOMHas Macca.
OTHOcCUTeNbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJAa CTPYKTYPHBIX e€AMHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

DOU3UYECKUE U XUMUYECKUE SBJIECHUS. XUMHUYECKasl pEaKUUs U €€ IIPU3HAKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peaKkuil (COequHEHNs, Pa3I0KEeHUs, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OPYAOBAHHEM, U3YYCHHE U OMUCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHMYECKHX BEIIECTB, HaOJIO/IEHNE
¢usnyeckux (TIaBI€HUWE BOCKA, TasHUE JbJla, PAacTUpaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE



METHOW MPOBOJIOKHU, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SBJIICHU, HAOII0ICHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUSI XUMHUYECKHX peakIuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Kejie3a ¢ pactBopoM cosd meau (11),
U3Y4YeHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbINIApUBaHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPpoOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WJUTKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — 3jmeMeHT U mpocroe
BelecTBO. Haxoxjenue kuciopona B Mpuponae, (U3NUECKUe M XHUMHYECKHE
cBoiictBa (peakiuu ropeHus). Oxcunabl. I[lpumenenue kucnopoaa. CrocoObl
MOJIyYeHHUs] KUCTopoda B J1abopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
KHcIopoja B mpupojae. O30H — auioTporiHas MoAuGUKaIs KUCI0poaa.

TemnoBodt »hdEKT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3 deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — asnemMeHT M mpocroe BewectBo. HaxoskaeHuwe Bomopona B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorsl u comnu.

Momnsipabiii 00bEM ra3oB. Pacy€Tsl MO XUMUUECKUM YPaBHEHUSIM.

dusnueckre CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacpilieHHble ¥ HEHACBIIIEHHBIE PAcTBOPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupozie U B *KU3HU 4esnoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanus Heopranudeckux coenuHeHui. Oxcuabl. Kiaccuduxanmys
OKCHJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBa OKCHUJIOB. [TosrydueHre OKCHIO0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHui. PuU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHEe cBoMcTBa KucIOT. Psn axktuBHocTH MetauioB H. H. bekerosa.
ITonydyenue KUCIIoT.

Cosu. Homenknatypa cosieil. @U3M4ECKUe U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAECPKAHUSI KUCIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrlo3HaBaHWE W HW3YYEHHE CBOMCTB KHCIOpOJa, HaOII0JeHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
MpPEKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U



OMMCAHWE WX CBOWCTB, IMOJy4YeHUE, COOMpaHHWE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJOpoJaa (TrOpeHHe), B3auMOeHCcTBHE Bogopoaa ¢ okcuzaoM meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIeld pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KanblMeM) (BO3MOXKHO  HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEIOBAHHE O0pa3loOB HEOPraHWYECKHX BEIIECTB pAa3JIMYHBIX  KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEaKIU{d HEUTpaIU3aluu, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHHWMW, BBITECHEHHE OJHOI0 MeETajla IPYTMM W3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad M0 TeMe «BaXHEWIHne KIacChl HEOPraHMYECKHX
COCIUHEHUI».

Hepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XUMHYECKHX
iemeHToB JI. W. MengeneeBa. CtpoeHune aroMoB. XHUMHYECKASl CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIC PEAKINHU

[lepBble TOMBITKM KIACCU(PUKAIIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkonepuonHas ©  JJIuHHOHNepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYMNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoit cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUsl paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepuoaam.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — y4y€HbId U
rpaXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHass (TOJisipHass M HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHHue oOpa3loB BEHIECTB METAUIOB W HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pacTBOPAaMHU KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COeAUHEHNUS).

Mestcnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYUIIECTBJISIETCS. 4epe3 MCMIOJIb30BAHME KaK OOIIHUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusnka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PAJAUOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIIMYWHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronuueckuii 3axoH. [lepuoanueckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOJOB, Kalaus, KaIbLUI U HX
COCIMHEHUI B COOTBETCTBUM C IIOJOXKEHUEM »3JIeMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIA KPUCTAJUIMYECKONW PEIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakivii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3(deKkTy, 1o
U3MEHEHHUIO CTETNeHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIMh W TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMALIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xumu4ueckoi cBsizu. Crenens auccoranuy. CUIbHbIC U ClIa0ble AIEKTPOIUTHIL.

Peakunu nonHOro oOMeHa. Y cinoBus NpoTeKaHUs peakiuii HOHHOTo OOMeHa,



MOJHbIE M COKpAlllEHHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DSIEKTPOMPOBOIHOCTH
pacTBOpPOB BEWIECTB, IPOLECCA AWCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakinu pasIoKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
AKCHEPUMEHTAJIBbHBIX 33]1a4.

HemeTaJuibl 1 MX COeIMHEHU S

OO6mast xapakTtepucTtuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa [pUMEpe  XJopa
(B3aMMOJEHCTBUE C METalllaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMEHeHHe. [lericTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3nMyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (QuU3MYecKMe U XUMUYECKHE CBoMcTBa (0Omume Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu@uyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIEC. XHUMHUECKOE
3arps3HEHUE OKPYKAIOMIeH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE HOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpoOCTpaHEHHE B MPUPOJE,
dbuznyeckre U XuMU4YecKue cBorcTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue u npuMmenenune. Com aMMOHUS,
uxX QU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  CHenu(puIecKue).
Hcnonb3oBaHWEe HUTPATOB H COJEW aMMOHHS B KA4€CTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHU4eCKOe 3arpsi3HeHNE OKPYKAIOUIEH Cpebl COSIMHEHUSIMH a30Ta



(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukanuu Gochopa, U3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XMMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B KaueCcTBE MUHEPAIbHBIX YI00OpEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHS.  YIJIepoa,  aJUIOTPOIHBIC
MOAM(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3NYECKUE U XHUMHYECKHE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIYYCHUE W TPUMEHEHHEe. JKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO NOTEIJIEHUS KIUMaTa, MapHUKOBBIMA
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHNE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHavasIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKax, yriieBoJax — U X
poli B OJKM3HM UEJOBEKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpeMHuuii, ero Qusnueckne M XHUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeacraBieHus 00
okcune kpemaust (1V) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPUAJIOB B MTOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHUUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUN (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMyd XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHUE
BHUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpoliecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIICHHON CEPHOM KUCJIOTHI, IPOBEICHNE KaUeCTBEHHOM peaKIuu Ha cysbdar-
WOH W HaOJI0JeHHE TpH3Haka €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3MUYCCKUMHU
cBoiicTBamMu a3zora, (Gochopa W HX COCAMHEHHN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHHUE,
coOuWpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u n3ydeHne mpu3HAKOB
MX IPOTEKAHHUsI, B3AMMOIEUCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPHUAIIOB), V3y4CHUE MOJIeIIen



KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOOUpaHue, paclo3HaBaHUE U U3y4UEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTalulbl U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO6m1ast XapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nonoxeHus B llepmogmdeckon cucremMe xumudeckux daeMmeHtoB . N.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJIEKTPOXUMUYECKHMH  PAX
HanpspKeHU MetamuioB. dusnueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTalb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XUMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COCIMHEHNH.

[[lenoyno3emenbHbIE METAUIbI MarHuii W KaJblMi: IIOJIOXKECHHE B
[lepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJOMUHHUIA: TI0JI0keHUE B [lepuoanueckoi cucreMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpOE€HHE aToma, HaxOXIAeHHE B mpupone. Pusnyeckue u
XUMUYECKHUE CBOMCTBA aTtOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
AJFOMUHUSL.

Keneszo: nmonoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCHIbI U coiiu kenes3a (1) u xenesza
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuiui IKcnepumenm:

O3HAaKOMJICHHE ¢ o0Opa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMA HA WOHBI: MarHus, KajbliMs, AIFOMUHUS, [IMHKA, Keje3a
(I u xenesza (111), menu (1), HaOmrONEHUE W ONMCAHUE MPOIIECCOB OKPAITHBAHWS
IJJaMEHH MOHAMU HATpusi, KaJlusl U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUIA ATFOMUHUS



Y TUJPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxuelue
METaJUIbl U KX COCAUHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMUYECKUX peakiuil B ObiTy. [lepBas momouib npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npooIieM.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepualioB (CTEKJIO, CIUIABHI METAJUIOB, MOJIUMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHBbIE MOHSTHS: HAy4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusnka: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, D3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJCKTPUKH, (POTOIJIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAILITUYECKAs
pemeTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TTOJIC3HBIC
MCKOMAaeMbIE, TOILIMBO, BOJIHBIE PECYPCHI

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA MNMPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI  OCHOBHOI'O  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUST XUMHUU B €IUHCTBE Y4yeOHOU U
BOCIIUTATEIHLHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE TMpaBWIaMH W HOPMAaMH T[IOBEJCHUS U CIOCOOCTBYIOT TIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINH 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCA CHUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue OnbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .

[IEHHOCTHOT'O OTHONIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY



W HAy4YHOMY HACJICIHUI0, TIOHWMAHWS 3HAYEHUS XUMUYECKONW HAyKHW B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIeil o
NEPEIOBbIX JOCTIXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHHUS:

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIEIOBAaTENbCKOM, TBOPYECKOM M JPYrUX  BHUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJITHCHUH YYCOHBIX, TO3HABAaTEIbHBIX 3a/ad, BBHITIOJHCHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUN YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHIMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOU ESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApPUILIEH C TO3UIUHU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOM pPEaKLUH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI MPUPOJBI, B3aMMOCBS3AX YeEJIOBEKa C
MPUPOIHON CPESO, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIC MOTHUBBI, HAMPABJICHHBIC HA TOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE i OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHU,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH()OPMAIIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMO0OOpa30OBaHHWIO, TPOEKTHOW H  HCCIEN0BATEIbCKON
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KHU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUNA W
HEIPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMH BEIIIECTBAMH B OBITY U PeaTbHOM KU3HM,

5) TpyA0BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IuyHOTO poja,
YBOKEHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BBHIOOD
WHIMBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(heCCUOHATBFHON ASATENHHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



OKOJIOTHYECKH IIEJIECO00pa3HOE OTHOIICHHE K TPHUPOJIE KaK HCTOYHHKY
YKU3HU Ha 3eMJI€, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHMUS TIJIOOAJIBLHOIO  XapakTepa
DKOJIOTHYECKUX TMPOOJeM WM IMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XHMUH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (GOPMUPOBATH IMPEACTABICHUE O IEJIOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESITETHOCTH.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble jornueckue aeiicTBUA:

YMEHUSI HCIOJb30BATh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACISITH WX XapaKTEPHbIC
MpPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBSI3b C JAPYTMMHU THOHSTHUAMH), HUCIOJIb30BATh
TOHATHUS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOYCHHS;

YMEHHE TMPUMEHSATH B TNPOLECCEe TNO3HAHMS MOHATUS (IIPEAMETHBIE H
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peakiy — MPH PEIICHUN y4eOHO-TIO3HABATEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABJICHUN BBISBISATH U XAPAKTEPU30BATHh CYIIECTBEHHBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECCTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MPOIIECCAX U SIBJIICHUSIX.

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIOTE3BI IIO
ITPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;



npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPTraHU3aldd M MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJsbTar, (OpMYIUpPOBaTh 000OIIECHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABIISTh OTYET
O MpoJIeTITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHGPOPMAILIUIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYYaeMYyIO0 U3 Pa3HBIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpXkaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh MPOTHUBOPEUMBYIO H
HEJOCTOBEPHYIO UH(OPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4Hble METOJAbl U 3aMpOChl MPU MOHUCKE U OTOOpE
MH(OpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4€OHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTi MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
apyrumu opmMamu rpaduki 1 UX KOMOUMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Jauaiora W (WiM) JIUCKYCCHUH) TIO
CylIecTBY  oOcCyXaaemMol  Tembl, (OPMYIUPOBATb CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaTbl  IIO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ad0paTOPHOTO OMbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB U COIJIACOBAHUSA
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBHUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBHSA:

YMEHUE CaMOCTOSITEJIbHO ONPENEHsATh LEIN JACSITeNbHOCTH, IUIaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM MNPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJyYEHHUS! HOBBIX 3HAHUW 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIU, YMEHHE



MCMOJIB30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUH 33 IaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3YNbTaTOB IO OCBOCHHUIO 00s3aTEIbLHOrO

coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHOM pabodeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crneruduueckde A IpeAMeTHOH obnactu  «XUMHS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenus B 8 kiiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHUIA:

® DpACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHATHH: aTOM, MOJIEKYJIA,
XUMHUYECKUN JJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuuu
COCAMHEHUSA, PEAKLIHMH PA3JIOKECHUSA, PEAKIUH 3aMEIICHUS, PEaKINu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOK 3((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS WM HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, UOH, KATMOH, aHWOH, PAaCcTBOp, MAccoBas JOJS BEHIECCTBA
(TpolieHTHAs! KOHIIEHTPAIIUs) B PacTBOPE;

® WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHATHU W
MPUMEHSITH 3TU NOHATHS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

® UCIIOJIb30BAaTh XWUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUA;

® OIpeesaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPraHUYECKUX COCITMHEHHUSIX;

e packpeiBaTth cMbichn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MojoxkeHus B Ilepronndeckoil cucreme,
3aKOHOB COXPaHEHMS MAcCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaipo;

® OINUCHIBAaTh W XapakTepu3oBaTh Tabmuunyto Qopmy Ilepuoauueckoit
CUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, mansie u
OOJBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacrpeieieHle UX MO0 3JIEKTPOHHBIM CJIOSIM);

e KJacCUPUIIMPOBATh XMUMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepHW30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIIECCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® IIPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJNII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTECIIBHON MEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMaTH3alluio, KiIacCHU(pUKAIIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HHUs CBOMICTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e (ClEAOBaTh NpaBWIaM  [OJb30BAHUSA  XMUMHUYECKOM  TMOCYIOM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeENIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBI0 HHIAUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xonIty oOyuenus B 9 kiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYCCKUX TIOHSITHH: XUMHYCCKHM
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIIATECILHOCTh, CTCIICHD
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUMU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAaHOBHUTENIb,  OKHUCJICHHE W  BOCCTAHOBJICHHE,
aTOTponus, aM(pOTEPHOCTh, XUMUYECKass CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,



CIUIaBbl, CKOPOCTh XMMHYECKOW peakuuu, MpeaeabHO AOMyCTUMas
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeEHHOMY KJIAcCy COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBS3M (KOBaJCHTHas, WOHHAsg, MeETaUIMUecKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUCHIBATH W XapaKTePU30BaTh
Tabnnunyto (opmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX 3JIE€MEHTOB:
pazinyaTh MOHATUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manele u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HAUYEHHUsA, KOTOpblE MMEIOTCS B IEPUOJAMYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacmpesieieHne WX 10 DJJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEILECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, N0 M3MEHEHUIO CTENEHEW OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHNUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPAaBHEHUS JJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO
oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBA3U MEK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpblBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITHX PEaKIIUi;
IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpaIleHUd B Pa3IUYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMeHTa 1o (¢dopmylie



COEMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PAaCUETHI
110 YPaBHCHHUIO XUMUYECKOU PEaKIIHH,
coOMoaTh  TMpaBWia  MOJIb30BAHUSA
JabopaTopHbIM 00OpyJOBaHWEM, a Takke TMpaBuia oOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH TI0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O U COOMpaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAIONIME  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMyTEM XJIOPHUA-, OpoMu-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHBl AMMOHUS W MOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B

XAMUYECKOU  TIOCYIIOU |

BOJHLIX paCTBOPaxX HCOPTraHNYCCKHUX BCIICCTB,
IMPUMCHATb OCHOBHBIC OIICpAIlINH MBICIIMTEIbHOM ACATCIIBHOCTHU — aHAJIM3 U
CHUHTC3, CPABHCHHC, 0606IHGHI/I€, CUCTCMATU3allNI0, BBIABJICHUC ITIPUYNHHO-
CJIICACTBCHHBIX CBSI3EH — IS U3yUCHUA CBOMCTB BCIICCTB U XUMHUYCCKHX pCaKHHﬁ,
CCTCCTBCHHO-HAYYHBIC MCTO/bI ITIO3HAHUA — Ha6J'IIOI[€HI/Ie, HU3MCPCHUC,

MOJICTUPOBaHUE, IKCTIEPUMEHT (pEAJIbHBIM U MBICIICHHBIN )
TEMATUYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne Haumenosan KoamdecTBo yacos DJIeKTPOHHbIE
ue pa3jeioB u Konrponnr IIpakrnue  (uuppoBbie)
n/  Tem HbIe CKHe oOpa3oBaresibHbIEC
I  HporpaMmbl padoTHI padoThI pecypchbl
Pasznea 1. IlepBoHayajibHble XUMHYECKHE OHATHS
Xumus —
Ba)KHAsS
obaacts Bu6miorexa LIOK
1.1 ;CIC;GCTBO3H3HH 5 2 https://m.edsoo.ru/7f
. 41837c
MPaKTUYECKON
JEATEeIIbHOCTH
YeJloBeKa
BemectBa u bu6moreka [JOK
1.2  xumuueckue 15 1 https://m.edsoo.ru/7f
peaKIuu 41837c
Wroro no pazneny 20

Pa3znea 2. BaxxHeiimue npeacTaBuTe/Id HEOPraHNYECKNX BelIECTB

Egiﬁg}m bu6moreka [JOK
2.1 Momstie O‘ 6 6 https://m.edsoo.ru/7f
41837c
OKCHIaX
2.2  Bopnopoa.llons 8 1 bubmnoreka [IOK



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

THE O https://m.edsoo.ru/7f
KHCJIOTax U 41837c
COJISIX
l?a?itopm bu6moreka [JOK
2.3 Homsie (’) 6 5 https://m.edsoo.ru/7f
41837c
OCHOBaAHUSIX -
OcHOBHEIE
KJIaCCHI bu6moreka [JOK
2.4  HeopraHMYecK 11 https://m.edsoo.ru/7f
150:¢ 41837c
COCJIMHEHUH
Htoro mo pazaeny 30

Pasznea 3. Ilepnoanyecknii 3axoH u [lepuoanyeckasi cucTeMa XUMUYECKUX
3jemeHTOB /I. U. MenpaesieeBa. CTpoeHne aToMOB. XMMHUYECKAA CBSA3b.

OKHCINTENBLHO-BOCCTAHOBHUTEIbHbIE Pe€aKIIuHU

[lepnognuecku
1 3aKOH U
[lepnognuecka
7 creTema Bu6morexa LIOK
3.1 :Eggff;?z 7 https://m.edsoo.ru/7f
1 ' 41837c
Menaene-eBa.
Ctpoenue
aToMa
Xumuueckast
CBSI3b.
OKHCIUTEBHO bu6mmoreka [JOK
3.2 - 8 https://m.edsoo.ru/7f
BOCCTAaHOBHTE 41837c
JIbHBIC
peaKIuu
bu6moreka IJOK
Htoro no pasneiny 15 https://m.edsoo.ru/7f
41837c
bu6morexa IJOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7f
41837c
OBILEE
KOJIMYECTBO 68
YACOBIIO

[TPOI'PAMME



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

9 KVIACC

Ne HaumvenoBan KoangecTBo yacoB DJIeKTPOHHBbIE
He pa3aesioB Bee Konrpoar IIpaktuue (uudposbie)
n/ Tem HbIe CKHe oOpa3oBareJibHbIC
1| NporpaMmMbI ro padoTbI padoThI pecypchol
Paszned 1. BemecTBo M XMMHYECKHE PeaKIMH
[ToBTOpEHUE U
erIy6JzeHHe bubmmoreka [JOK
11 CHan 5 1 https://m.edsoo.ru/7f
OCHOBHBIX 412636
paszaeon -
Kypca 8 Kiacca
OCHOBHBIC
3aKOHOMEPHOC bub6mmoreka [JOK
1.2 ™ 4 https://m.edsoo.ru/7f
XUMHYECKHUX 412636
peakuuii
DJEKTPOIUTHY
cexad Bu6mmorexa [{OK
1.3 ?gd(;izﬂggjl?:‘ 8 1 1 https://m.edsoo.ru/7f
412636
peaKiuu B
pacTBopax
Wroro no pazneny 17
Pasznea 2. HeMeTa/sibl M MX COeXMHEHUS
O6mas
XapaKTepUCTH
Ka bu6amoreka I{OK
2.1 XUMHUYECKHX 4 1 https://m.edsoo.ru/7f
AJIIEMEHTOB 412636
VIIA-rpynmst.
["anmorensl
OO0mas
XapaKTepUCTH
Ka bubmmoreka [{OK
9.2 ~ XMMMHECCKHX 6 https://m.edsoo.ru/7f
AJIEMEHTOB 412636
VIA-rpynnsl. -
Cepau eé
COEIMHEHUS
23 OO0mas 7 1 bu6mmoreka I{OK
' XapaKTEePUCTH https://m.edsoo.ru/7f



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

Ka
XUMHUYECKUX
AJIIEMEHTOB

V A-rpynisl.
A3or, dhocdop
U uX
COCTMHEHHUS

412636

OoOmas
XapaKTepUCTH
Ka
XUMHUYECKUX
2.4  >7IeMEeHTOB
IVA-rpynmnsi.
Yraepoa u
KPEMHHUH U UX
COEJIMHEHUS

Hroro no paszueny

25

bubmoreka IIOK
https://m.edsoo.ru/7f
413636

Paszngea 3. Meraibl

1 UX COCAUMHCHUA

O6mue butmoreka [JOK
3.1 cBoiicTBa 4 https://m.edsoo.ru/7f
METAJIJIOB 412636
Baxneiimmue bu6mmoreka IJOK
3.2  MeTauisl U UX 16 1 https://m.edsoo.ru/7f
COCIUHCHHUS 412636
HToro mo pazaeny 20

Pasznen 4. Xumus U OKpy:Kamomas cpeaa

Bermectsa butmoreka [JOK
4.1 ﬁ?;ﬁl HaIBL B 3 https://m.edsoo.ru/7f
412636
yeJIoBeKa
Wroro no pazneny 3
bu6mmoreka IJOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f
412636
OBILEE
KOJIMYECTBO 68 4
YACOB IIO
ITPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC

Nen/m  Tema ypoka

Jara o
TUIAHY

Mara ¢akr.



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

Pa3znea IlepBoHaYaJIbHbIE XUMHUYECKHE IOHATHS

[Ipenmer xumun. Ponp XuMuu B )KU3HH

1 05.09
yenoBeka. Terna u BenecTna

2 [ToussTHE O METOIaX MO3HAHUA B XUMHHU 07.09
[TpakTiueckas padota Ne 1 «IIpasuna

3 paboTHI B 1aOOPATOPUH U PUEMBI 12.09
oOpaiiieHus ¢ J1abopaTOPHBIM
000pyI0BaHUEM
UucTtele BemecTBa U cmecu. CriocoObl

4 n 14.09

pa3aenIeHus CMecen

[Ipaktruueckas pabora Neo 2
5 «Paznenenue cmecet (Ha mpumepe 19.09
OUYMCTKH MOBAPEHHOMN COJIN)»

6 ATOMBI U MOJIEKYJIBI 21.09

7 XHUMHUYECKHE SJIEMEHTHI. 3HAKU 26.09
(CMMBOJIBI) XUMHUYECKHX 3JIEMEHTOB '

8 IIpocTbie U CIIOKHBIE BEIIESCTBA 28.09

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 03.10

3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumuueckas ¢popmyia. BanentHocts 05.10
aTOMOB XUMUYECKUX IJIEMEHTOB

11 OTHOCUTENBHAY aTOMHAag Macca. 10.10
OTtHOCUTENBbHAs MOJIEKYJISIpHAS Macca '

Maccosas J0JIs1 XUMHYCCKOI'O 9JICMCHTA
B COCAMHCHHNH

12 12.10

KomnuecTBo BemiecTBa. MoOJIb.

13 Momnsipnas Mmacca

17.10

14 dusnueckre U XUMHUUECKHUE SIBJICHHUS. 19.10
XUMHUYECKas] PEaKIus '

[Ipr3Haku U yCcIIOBHS NPOTEKAHUS

15 N 24.10
XUMHUYECKUX peaKIui

16 3aKOH COXpAaHEHHUS MacChl BEUIECTB. 26.10
XUMHYECKUE YPABHECHUS
Brrunciienuss Koau4ecTBa, MacChl

17 BEIIECTBA 10 YPABHEHUAM XUMHUUYECKHUX 07.11
peakiui
Kiaccudukanust XuMU4ecKuX peakiui

18 (coenuHeHus, paznoxenus, 3amemenus,  09.11

oOmeHa)

M. B. JIoMOHOCOB — y4€HBIN-
19 sHuKiIoneauct. O0o0IeHne nu 14.11
cUCTEMATH3AalHA 3HAHUI




KonTtpoarsnas padota Nel mo teme

20
«BGHIGCTBa U XUMHAYCCKHUC PCAKITUU

16.11

PEBI[@JI Baxueimmue NMPEACTABUTEIN HEOPIraHHYCCKUX BEIIECTB

Boznyx — cmech razos. CocTas
21 Bo3nyxa. Kucmopom — snemeHT u 21.11
npoctoe BemectBo. O30H

du3nvecKre U XUMHIECKHUE CBOMCTBA
22 KHCJIOpo/aa (peaKIuy OKUCIICHHUS, 23.11
ropenue). [lonstue 06 okcuaax

Cnoco0bI mosiydeHust KUciaopoja B
23 nabopaTopyr U IPOMBITINICHHOCTH. 28.11
[Ipumenenue kucmopoaa

TernnoBoit rddHexT XuMHIecKou
PEaKINH, TIOHATHE O TEPMOXUMHICCKOM

24 30.11
YpaBHEHUH, K30- ¥ SHIOTEPMHUICCKUX
pEeaKIHsIX
TomnuBo (HedTh, yrojib U METaH).

25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0 05.12

PeIOTBPALICHUS
[Ipaktruueckas padora Ne 3 o Teme
26 «Ilonmyuenue u cobnpanne KMUCIOPO/Ia, 07.12
M3yYEHHE €ETO CBOWCTBY

Bopopon — anemeHT u npoctoe

27
BeniecTBo. Haxoxaenue B mpupone

12.12

8 duznueckre 1 XUMHUECKHE CBOMCTBA 14.12
BoslopoJia. [Ipumenenue Bogopoaa '

29 ITousiTHE O KHCIOTAX U COJISAX 19.12

Crioco0bl IOJTydeHHs BOJIOPOJa B

30 21.12
nabopaTopuu

[Ipaktuueckas padota Ne 4 o Teme
31 «ITonyyenue u cobupanue BoJ0poa, 26.12
H3y4YE€HUE €T0 CBOMCTB)»

MousipHbIii 00BEM Ta30B. 3aKOH

32 ABoraapo

28.12

Brruncienust 00b€Ma, KOJTHYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY 09.01
KOJIMYECTBY BEIIECTBA WIN 00BEMY
Brraucnenus 005EMOB ra30B M0

34 YpaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA 11.01
00BEMHBIX OTHOIIICHUH T'a30B

dusnyeckre 1 XUMHUYECKUE CBOUCTBA
35 16.01

BOJIBI




36 CocraB ocHoBanui. [lonsarue 06 18.01
WHJMKATOpax
Bopa xak pacrBoputens. HacwieHnsie

37 U HEHaCBIIIIeHHbIe pacTBOPhl. MaccoBass =~ 23.01
JIOJISI BELIECTBA B PACTBOPE
[TpakTiueckas padora Ne 5 o Teme

38 «HpI/IFOTf)BJ'IGIU{I/IC pacTBOpOB C 2501
ompeIeIEHHOM MaccoBOM J0Jel
pPacTBOPEHHOIO BELIECTBA»

39 Kontponbhas padota Ne2 o teme 30.01
«Kucnopoa. Bogopoa. Boga» '

40 Okcuppl: cocTaB, Kiaccudukaius, 01.02
HOMEHKJIATypa
[Tomy4yeHne u XMMHU4YECKHUE CBOKMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEpPHBIX 03.02
OKCHUJIOB

42 OcHoBaHus: cOCTaB, Ki1accudukanms, 06.02
HOMEHKJIaTypa

43 HonyquHve Y XUMHAYECKHE CBOKCTBA 08.02
OCHOBaHUM

44 Kucnotsr: cocras, knaccudukanms, 13.02
HOMEHKJIaTypa

45 [TonydeHne u XMMHUYECKHE CBOMCTBA 15.02
KHUCJIOT
Conu (cpeaHue): HOMEHKIIATYpa,

46 CIIOCOOBI MOTYUYCHHUS, XUMUYECKHE 20.02
CBOMCTBA
[Ipaktuueckas padota Ne 6. Pemenue

47 AKCIIEPUMEHTAIIbHBIX 33]1a4 110 TEME 2202
«OCHOBHBIE KJIACChI HEOPTaHUYECKHUX
COCJIMHEHUI

48 I'eneTnueckas cBsI3b MEXITY kilaccamu 2702
HEOPraHUYECKUX COEUHEHUM

49 O06o00menue u cucremarusanus 3Hanun ~ 29.02
KonTtpoarsnas padota Ne3 mo teme

50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX 05.03
coenuHeHnin"
Iepuoanueckuii 3axoH u Ilepuoanyeckasi cucreMa XUMHYECKUX

Pa3nea 3j1eMeHTOB /I. U. MenpgesieeBa. CTpoeHne aroMoB. XMMHUYECKAsI
cBsi3b. OKHCJINTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

51 [TepBbIie MOMBITKH KITaCCU(PUKAITNH 07.03
XUMHUYECKUX JIEMEHTOB. [loHsATHE O




rpymnmnax CXOAHbIX 3JICMCHTOB

[Teprnonnueckuii 3aKOH U

12.03

52 [Tepuomnueckas cucTeMa XUMHIECKUX
anemeHToB [l. 1. MeHnpaeneeBa

53 [lepuonpl, rpymibl, HOATPYIIIBI 14.03
Crpoenue atomoB. COCTaB aTOMHBIX

54 26.03
saep. U3oromnsl
CtpoeHue 3EKTPOHHBIX 000JI0YECK

55 aToMOB 3s1eMeHTOB [leproauueckoii 28.03
cuctemsl /1. 1. MeHneneeBa
XapaKkTepucTUKa XUMHUIECKOTO
2JIEMEHTA II0 €TO ITOJIOKEHUIO B

56 N 02.04
[Tepuoanueckoit cucreme 1. 1.
MenpgeneeBa
3nauenue [leproauyeckoro 3akoHa JJis

57 pa3BUTHS HAyKU U npakTuku. . W. 04.04
MenzeneeB — y4E€HBINU, Iearor u '
rpakIaHUH
DJIEKTPOOTPULATEILHOCTH aTOMOB

58 POOTP 09.04
XAMHAYECKHUX DJIEMEHTOB

59 Honnast xuMu4deckas CBsI3b 11.04
KoBanenTHas mosapHast XUMHUYECKas

60 P 16.04
CBS3b
KoBasienTHas HenoJsgpHass XUMHYECKas

61 P 18.04
CBS3b

62 CreneHb OKHUCIIEHUS 23.04
OKHCINTEILHO-BOCCTAHOBUTEIBHBIE

63 25.04
peaKIuu

64 OxucauTeIM U BOCCTAHOBUTEIIHN 30.04
Kontposnbhas padora Ne4 o teme

65 07.05
«Ctpoenue aroMa. XMMUYECKAas CBSI3b)
PesepBHblii ypok. O0001IEHNE U

66 PBHEI YP " 14.05
CHUCTEMATU3aIHs 3HAHUHI
PesepBurblil ypok. O0001IEHNE U

67 PBHEI YP - 16.05
CHCTEMATU3AINS 3HAHUI
PesepBHblil ypok. O0001IEHNE 1

68 p yP M 23.05

cucTeMaTH3anus 3HAHUN

OBUIEE KOJIMHECTBO YACOB I10
[TPOITPAMME

9 KVIACC



Jlj;-)n Tema ypoka ﬁ;‘;ﬁ;o Mara ¢akr.

Pazne

i BeurecTBo M XUMHYECKHE PeaAKIIUN
Ilepnonnyeckuit 3akoH. [lepuonnueckas

1 CHCTEMa XUMHUYCSCKUX 3eMeHToB 1. M. 01.09
Menneneesa
3aKOHOMEpPHOCTH B U3MEHEHHH CBOWCTB

2 XUMHUYECKHUX DJIEMEHTOB MIEPBHIX TPEX 02.09
1505 (0):

3 Knaccuduxanus 1 HOMEHKIIaTypa 07.09
HEOPraHUYECKHUX BEIIECTB

4 Bunpl xumuueckoi CBSI3H W THIIBI 08.09
KPUCTAUTMYECKUX PEIIETOK
Kontponbhas padora Nel o teme

5 «IToBTOpeHnue u yriyOiaeHue 3HaHun 09.09
OCHOBHBIX pa3/ielIoB Kypca 8 Kiiacca»

5 Knaccudukanys XuMUYECKUX peaKui 1Mo 14.09
pPa3JIMUHBIM MPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUUYECKOW PEAKLIUH.

7 IToHsATHE O TOMOTEHHBIX U T€TEPOTEHHBIX 15.09
peaKIusIX
[ToHsiTHE O XUMHUECKOM PaBHOBECHH.

8 dakTophl, BIMAIOLINE HA CKOPOCTD 21.09
XUMHUYECKOM peaKIy U MOJ0KEHNE
XUMHUYECKOTO PAaBHOBECHS

9 OKuCINTEN HO-BOCCTAaHOBUTENbHBIC peakimn ~ 22.09

10 Teopus dIEKTPOTUTHYECKON TUCCOLIUALINH. 28.09
CuiibHBIE M ClTa0ble SJIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakuui 29.09
XUMHYECKHUE CBOMCTBA KUCIOT U OCHOBAaHUM

12 B CBETE MPEJICTaBICHUI 00 05.10
ANEKTPOTUTUYECKON TUCCOLUALIIU
XUMHUYECKHAE CBOMCTBA COJIEU B CBETE

13 MPEACTABICHUMN 00 2IEKTPOIUTUYECKON 06.10
JUCCOLAALINHT

14 [ToHsiTHe O TUaPOIIU3E COJIEH 12.10

15 O06o001IeHne 1 cucTeMaTH3alus 3HaHU| 13.10

16 [TpakTudeckas padora Ne 1. «Pemenue 19.10
AKCIIEPUMEHTAIIbHBIX 3a/1a4»

17 Kontponbnas padora Ne2 o teme 20.10




«SHCKTPOJII/ITI/I"IeCKaS[ Aucconuanmsi.
XUMHYECKHE pPCaKkin B paCTBOpaAX»

Pazne

18

HemeTauabl 1 UX CcoeANHCHUA

O01as xapakTepuCcTUKa rajJoreHOB.
XUMHYECKHE CBOMCTBA HA ITPUMEPE XJIOpa

26.10

19

20

21

Xnopopojopo. CoJisiHast KUCIIOTa,
XUMHUYECKHE CBOMCTRBA, MOJIyUCHHUE,
IPUMEHECHHUE

[TpakTiueckas padota Ne 2 o Teme
«ITomyyenue constHON KUCIOTHI, U3y4EHUE €€
CBOWCTBY

Brruuciaenus no ypaBHEHUSIM XUMHUYECKUX
peakIuii, ecu OJIMH U3 PEarcHTOB JaH B
N30BITKE

27.10

09.11

10.11

22

23

O6mas xapakrtepucTtuka snemeHToB VIA-
TPYIIIBI

AnnoTpornHble MOAU(PUKALIUHA CEPBI.
HaxosxieHue cepbl U €€ COeIMHEHUI B
npupoje. XUMAYECKUE CBOMCTBA CEPbI

11.11

16.11

24

25

26

CepoBo10po/I, CTpoeHUE, (PU3UICCKHUE U
XAMUYECKHE CBOMCTBA

Oxcunpl cepol. CepHas KUcloTa, (puznyeckue
Y XUMHAYECKUE CBOWCTBA, IPUMEHEHHE

XVMMHUYECKHUE PEAKIINH, JIEHKAIINE B OCHOBE
MPOMBIIUIEHHOTO CIIOCO0a MOIyYeHUS
CEpPHOM KUCIOThI. XUMUAYECKOE 3arpsi3HEHUE
OKPYXaKOUIEH Cpelibl COCTUHEHUSIMU CEPbI

17.11

23.11

24.11

27

28

Brruucinenue MmaccoBoM JI0JIM BhIX0/1a
MPOAYKTa peaKiuu

OO6mas xapakTepucTUKa 371eMeHTOB VA-
IpyIIbl. A30T, pacpoCTpaHEHUE B PUPOJIE,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA

30.11

01.12

29

AMMHaK, ero GU3NYecKrue U XUMUYECKHE
CBOWCTBA, OJIyYEHHUE U TIPUMEHECHHUE

07.12

30

31

[Ipaktuueckas padora Ne 3 o Teme
«IlonyueHnne aMMuaka, U3y4eHue ero
CBONCTBY

A3oTHas KuCHoTa, €€ PU3NUECKUe 1
XUMHUYECKHUE CBOICTBA

08.12

14.12

32

Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMS
B KaU€CTBE MUHEPAIbHBIX YI00pEHUH.

15.12




XUMHYECKOE 3arpsA3HEHUE OKPYKAIOLIECH
Cpeabl COEAMHEHUSIMU a30Ta

docdop. Oxcun dhocdopa (V) u dbochopras

33 KHCJIOTa, (U3NUECKUE U XUMUYCCKHUE 21.12
CBOMCTBA, OJIyYCHHE
Hcnonb3oBanue ¢pocdaTtoB B KauecTBE

34 MUHEPAJIBHBIX YI00peHHi. 3arpsi3HeHne 22.12
MIPUPOHON cperbl pocharamm

35 VYrnepon, pacnpocTpaHeHHe B IPUPOJIE, 28.12
bu3ruecKrue 1 XMMUYECKUE CBOWCTBA
Oxkcuppl yriepojaa, ux Gu3n4ecKue u

36 XUMUYECKHE CBONCTBA. DKOJIOTHUECKHE 1101
MpOOJIEMBI, CBSI3aHHBIE C OKCUIOM yTIepo/ia
(V)

37 VYronpHas KUCIIOTa U €€ COTN 12.01
[Ipaktuueckas padota Ne 4 o Teme

38 "[TomydyeHue yriaekucioro rasa. 18.01
KauectBennas peakiusi Ha KapOoHaT-HOH"

39 [TepBoHavYaTbHBIC TOHATHS 00 OPTAaHUICCKUX 19.01
BEIIIECTBAX KAK O COSAMHCHUSIX YTIIepoIa

40 KpeMHuwuii u ero coequHeHust 25.01
[Ipaktuueckas padota Ne 5. Pemienue

41 AKCIIEPUMEHTAJILHBIX 33]1a4 M0 TEME 26.01
«BaxxHeunIre HeMeTauibl U UX COCIMHEHHUS»

42 Kontponbhas padora Ne3 o teme 01.02
«BaxHenire HeMeTauibl U UX COCIMHEHHUSI»

Pasne

i MeTaJlsIbl M UX COeTUHEHHS
OO6mrast XxapaKTepUCTHKAa XUMUICCKUX

43 AIIEMEHTOB — METAJIOB. MeTalTniecKast 02.02
CBSI3b U METAJUTMYECKAS KPUCTATHICCKAS
peméTka. DU3nYecKre CBOMCTBA METAIUIOB
XUMHAYECKHUE CBOMCTBA METAJIIOB.

44 DJIEKTPOXUMHYECKUN PsiJT HAMIPSIKEHUI 03.02
METaJIOB
OO61ue crnocoObl MOTYyYCHHS METAJIJIOB.

45 CruaBel. BHchneHHf[ 10 YpaBHEHUSM 08.02
XUMHUYECKUX PEaKIINii, €CITU OJIUH U3
PEareHTOB COJAEPKUT MIPUMECH

46 [ToHsTHE O KOPPO3UH METAIIIOB 09.02

47 [[lemoyHBIC METAIBI 15.02

48 OKCUIBI ¥ TUIPOKCUJIBI HATPUS U KaJIHs 16.02




IIlenouHO3eMENIBbHBIC METAIIBI — KaJdbIUN U

49 . 22.02
MarHum

50 Baxxueilimme coeinHEHUS KaJIbIHAS 29.02

51 O000111eH1Ee U CUCTEMATH3AIUsT 3HAHUI 01.03

52 JKEcTKOCTh BOJBI U CITOCOOBI €€ YCTpaHSHUS 07.03

53 [Ipaktuueckas padota Ne 6 o Teme 14.03
"YKEcTKOCTh BOJIBI M METO/IBI €€ yCTpaHEHUs"

54 AIOMUHUHT 15.03

55 AM@oTepHbIe CBOWCTBA OKCHIA U 28.03
THAPOKCHTIA

56 Keneso 29.03

57 Oxkcupl, TUAPOKCUIBI U conun xkenesa (1) u 04.04
xenesa (1)

58 O06001ieHne U cucTeMaTH3alus 3HaHuH 05.04
[Ipaktruueckas padora Ne 7. Pemienue

59 AKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 11.04
«BaxxHeme MeTauibl 1 UX COSTUHEHUS
Brrancnenus mo ypaBHEHUSIM XUMHUUECKUX
peakIuii, ecIu OJIMH U3 PEarcHTOB JaH B

60 M30BITKE WU COJICPXKUT MMPUMECH. 12.04
Brraucienns MaccoBOU 1OJIM BBIXOJA
MIPOTYKTa PEaKIIuu

61 O0001IeHne ¥ cucTeMaTH3alus 3HaHUH 18.04

62 KonTtpomnrhas pabota Ned4 o teme 19.04
«Baxneime MeTamibl 1 UX COCTUHECHUS

Pa3ne

i XHUMHS M OKPY:KaOLIas cpeaa

63 BemectBa 1 MmaTepualnbl B MOBCEIHEBHOM 25 04
JKA3HH YeJIOBEKa

64 XYUMHUYECKOE 3arpsi3HEHHUE OKPYKAroIIei 26.04
cpeabl

65 Ponb XuMum B penieHur SKOJIOTHISCKUX 16.05
mpo0sem

66 PesepBHBIiT ypOK. O606£116Hne u 17 05
CHCTEMAaTH3aIUs 3HAHUI

67 PesepBHBIiT ypOK. O606£Jl€HI/IG u 23.05
CHCTEMATH3aIUs 3HAHUI

68 PeszepBHbiii ypok. O0001ICHNE 1 24,05

CHUCTEMAaTHU3aI A 3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
1. Xumus, 8 xnacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHOe 00IIIECTBO
«M3parenberBo «IIpocBeneHne»
2. Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.1°., AkiimoHepHoe 0011eCTBO
«M3parenberBo «IIpocBernieHne»
HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET
1. 1.www.school-collection.edu.ru- Komexmus €INHBIX 1 poBBIX
00pa30BaTeNbHBIX PECYPCOB
2. 2.http://himege.ru ato oOpazoBaTeIbHBIN MOPTAI AJIs TOATOTOBKH K OI'D 1mo
XUMHH. Teopusi, BUICOYPOKH, CIIpaBOYHAsT HHPOPMAITUs, H3MCHCHHS B
OI'D, TecTnl
3. 4.http://www.uchportal.ru/load/242 y4urenbckuit mopTan s IOATOTOBKE K
o1rs
4. 5.https://edu.skysmart.ru/ -unrepakTiBHas paboyasi TETPaIb.
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