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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (efepaabHOi paboyeil mporpaMMbl BOCTIUTAHUS
U C y4y€TOM KOHIIENIMU TPEenojaBaHusl Y4eOHOro mpeamera «XUMHUS» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit @eaeparuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYyYAIOUIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s3aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAET pPACHpPEICNICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE IO
pasienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, OIpenensieT BO3MOXKHOCTH —MpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 00I1ero oOpa3oBaHusd, a Takke TpeOOBaHUU K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, €ro MpeACTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPENCTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUUd M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 QYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEJIHEBHOM XKM3HU, TaK U B MPOPECCUOHAIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHU XUMUU O0ECNeurBaIOTCS CHeuu(UKOM
colepkaHusl  ydyeOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEeAaroruuyecku
aJanTUPOBAHHBIM OTpa)keHHUEM 0a30BOM HAyKH XMMHUM Ha ONPEeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00Iero 0Opa30BaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX IOHATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa cojaepxaHusi MporpaMMbl MO0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro monaxonaa K e€ uzyudeHuto. CopepikaHue CKIIQJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJICIOBATENIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHUX MPEACTaBICHUIN
Pa3HOTO YPOBHS:

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

— Ilepuoaunueckoro 3akona [I. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpEeNCTaBICHUN 00 DIIEKTPOIUTHUYECKOM THCCOIMAIMM BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUA PACCMATPUBAIOTCI Ha OCHOBE OMIMPUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOTHSS (YHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEH MPAKTUYECKOTO0 TPUMEHEHHS U MOTYyUYECHHS U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIEHUS O XUMUYECKON COCTaBIISAIONIEN HAYYHOW KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM NPUPOIbl, IEHHOCTHOI'O OTHOIIEHUS! K HAYYHOMY 3HAHHIO U METOJIaM
NO3HaHMsS B Hayke. M3ydyeHue XMMHHM MPOUCXOAUT C MPUBICYCHUEM 3HAHUMI U3
paHee HU3y4YEHHBIX yueOHbIX mpenmeToB: «Okpyxaromuid mupy», «buonorus. 5—7
Kiacce» U «dusnka. 7 Kinacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOM HAyKU KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeNIbHOCTH YeJI0OBEKA 1 KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpbl. 3a/a4ua
y4eOHOro mpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUUA —
BaKHEUIINX (DAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, sSi3blka HAyKd, B MPUOOIICHUU K



HAyYHBIM METOJaM TIO3HAHUS TP M3YYCHHH BEIICCTB M XUMHUYECKUX PEaKIIUid, B
(bopMHUpPOBAaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M UX IPUMECHECHUH B Y4eOHO-
MO3HABATENbHON M y4eOHO-UCCIIEI0BATEIbCKOM ACSITEIbHOCTH, OCBOCHUHU MPaBHUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH B TTIOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IETH, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIIEHOMY NPUHATHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJarommxcss K CaMOCTOSITENIBHON MO3HABATENIBHON JESITeTbHOCTH, HAyYHBIM
METOJaM TIO3HaHUsA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMMWH;

— o0ecrniedueHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OIbITa Pa3HOOOpPA3HOW NEATETHHOCTH, IMO3HAHHWS WM CaMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
Pa3ITUYHBIX BUIOB JI€ATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBJICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATD UX MPHU PEIICHUU POOJIeM B TIOBCEITHEBHOM KU3HU U TPYAOBOU
NeSITeHbHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpaHEHUS CBOETO 3/10POBbS U OKPYXKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUiIsS M HANPaBICHHOCTH JAIbHEUIIETO
00yJeHHUSI.

OO6m1ee urciio 9acoB, OTBEAEHHBIX I U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obOpasoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 ywacoB (2 yaca B
HEeJeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeTOMaX MO3HAHUA B XUMHUHU. YHCTHIE BEIIECTBA U CMECH.
Cnoco0sI pa3jeneHus cMecei.

ATOMBI M MOJICKYJIbI. XWUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMUYECKUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHass Macca. OTHOCUTEIbHAS
MOJICKYJISIpHas Macca. MaccoBast 107151 XUMUYECKOT0 3JIEMEHTA B COCTMHEHUMU.

KomnuectBo BemectBa. Momnb. Monsipaas macca. B3anmocBsi3b KOIu4ecTBa,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

@u3nuecKne U XMMHUYECKHUE SIBJIICHHUS. XUMHUUYECKasi peakuus U €€ MpUu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHYECKUX PEaKIil (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpUu U
npuéMaMu oOpaleHus ¢ JJabopaTOPHBIM 00OpYAOBAaHHUEM, U3YUEHHUE M OMUCAHUE
(GU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHHE CBEYM, MPOKAJIUBaHUE
MEHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KHCIIOTOW) SIBJICHUM, HaOIIOJCHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHUAOM Oapwusi, pa3ioKeHUE THAPOKCHIA
menu (1) mpu HarpeBanwum, B3auMoIeliCTBUE keje3a ¢ pactBopoM conu meau (I1),
U3Y4YCHHE CTIOCOOOB pa3/eNieHusi CMECE: C TOMOIIBI0 MarHuTa, (UILTPOBAHHE,
BBITIApUBAHUE, TUCTHIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA IMOBAPEHHOM
COJIM, HAOJIOJIEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHMsS] MAacChl, CO3JAaHUE MOJEJIeHd MOJEKY
(LIapOCTEPIKHEBBIX ).

Ba:kHeiline nmpeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JI€eMEHT U MPOCTOE
BelecTBO. Haxoknenwe kuciaopoja B mOpupojae, (U3MUYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoaa. CrocoObl
MOJIyYEHUsT KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — amioTponHasi MOAU(pUKAIUS KUCIOPOaa.



TemoBoll 3P(GEeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pEaKIUu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/lyXa, yCUJIEHUE NapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbU3UYeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIOCOOKI MotydeHus. Kucaotsl
U COJIN.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCcTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHenunit. Oxcuasl. Kiaccudukxarus
OKCUJOB:  coyieoOpa3yromniie  (OCHOBHBIE, KHUCJIOTHbIE, aM@oTepHble) U
HeconeoOpasyromue. Homenknarypa okcunoB. ®Pusznueckue M XHMHUYECKHE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkimatypa ocHOBaHui. PU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. duznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetraiuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

I'eneTnyeckas cBA3b MEXKY KJIACCAMU HEOPTaHUUECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIICHNUE COJCPKAHUS KUCIOPOJa B BO3AYyXE, NOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE U H3YYCHHE CBOKMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BELIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBCHHUS W
IpeKpalieHus ropeHus (Toxapa), 03HaKOMJIEHHE ¢ 00pa3IaMu OKCUIO0B U OTICAHHE
UX CBOICTB, IMOJy4YeHHE, cOOUMpaHHEe, pACIlO3HABAaHWE W H3YyYEHUE CBOMWCTB
BoJOpoAa (ropeHue), B3auMoencTere Bojopoaa ¢ okcuaom meau (1) (BozmoxHo
MCTIOJIb30BaHME BUIEOMATEPUAIIOB), HAOIOICHIE 00Pa3I0OB BEIIECTB KOJTUIECTBOM
1 ™Monb, uccinegoBaHue OCOOEHHOCTEM pACTBOPEHHUS BEIIECTB C PAa3IUYHOM
PacTBOPUMOCTBIO, NMPUTOTOBICHUE PACTBOPOB C OINPEACIEHHON MAacCCOBOW JOJIEH
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCIHCTBUE BOJbI C MeETaJlaMU (HATpUEM U
KaJbliieM) (BO3MOXKHO HCIIOJIb30BAaHUE BUJEOMATEpPUAIOB), HCCIEI0BaHUE
00pa3I0B HEOPTraHUUYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJIIOICHUE U3MEHEHUS
OKpAaCK{ MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuna meau () ¢ pactBopom cepHOM KUCIOTBI, KUCIOT ¢ METaUIaMU, peakiui
HEUTpAIM3alluY, TMOJYYEHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
METaJlla JPYTUM W3 PAcCTBOPA COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«BakHenIne Kiacchl HEOPraHMYECKUX COCIUHEHUI.

IHepuoanuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie MOMBITKU KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBbIE M IIEJTOYHO3EMEIbHBIE METaJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aMGOTEPHBIC OKCHIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N. Menpneneesa. Kopotkonepuoanas u jimuaHonieproiHast popmsl [lepuoanueckoit
cucrembl xumuyeckux snemeHtoB [[. M. MenneneeBa. Ilepuonbl U Tpymnmbl.
®U3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUOIA U TPYIIIbI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04Ye€K aToMOB  NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepHUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMS pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METaJUTMYECKUX U HEMETAJTIMYECKUX CBOMCTB M0 TPYIIaM U IEPHOIAM.

3nauenue Ilepuoanueckoro 3akoHa u [leproandeckoi CUCTEMbl XMMUYECKHX
BJIEMEHTOB JUJI1 pa3BUTHsA Hayku W npaktuku. [[. M. MenneneeB — y4€Hbl U
IpaK/1aHHH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIHUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakluy pas3iokKEHUsl, COSTUHEHU).

Mexcnpeomemmunie ceéasu

Peanuzamusa MexXnpeaMETHBIX CBA3CH MPU U3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJAb30BAHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBJISIIOIINXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmme ecTeCTBEeHHO--HAYUHBIC MOHATHS: HAYYHBIH (PaKT, THIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPECHHE, MOJIEIb, SIBIICHHUC.

dwusnka: MaTepus, aTOM, MJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsijl, BEIIECTBO, TEJO, 00BEM,
arperaTHOe¢ COCTOSIHME BEIEeCTBA, Ta3, (U3WUYECKHEC BEIMYWHBI, CIUHUIIBI
U3MEPEHUSs, KOCMOC, IJIaHEThI, 3BE3 b1, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
UCKOTIaeMbIC, TOTUTHBO, BOJTHBIC PECYPCHI.

9 KUJIACC

BenrecTBo 1 XUMHYeCKAsI peaKIusi

[Tepuonnueckuii 3akoH. [lepronnueckas cucTeMa XUMHYCCKUX 3JIeMEHTOB /1.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHHU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KNS, KaJbIUsI M UX COCTUHECHUN
B COOTBETCTBHHM C TIOJIOXKCHHEM »JJeMeHTOB B Ilepmomnueckold cucreme W
CTPOEHUEM UX aTOMOB.

CtpoeHne BemecTBa: BHUJIbI XUMUYECKON CBSI3H. THIBI KPUCTATIMYECKHUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMUUYECKON CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOICTBA BEIECTB, OTHOCSIIMXCA K Ppa3IUYHBIM KJAaccaM HEOPTaHUYECKHX
COCIMHEHUI, TEHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
U COCTaBy YYaCTBYIOUIMX B PEaKIMUd BEIIECTB, MO TeIIoBoMYy 3(pdekry, 1o
U3MEHECHHIO CTETICHEW OKWCIICHHS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, TIO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKINH, TEPMOXUMHYECKHUE
yYpaBHEHHSI.

[lonsitue o ckopocT xumudeckoil peaknuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakuusx. llonsitue o karanuse. [IonsTue 0 xumuueckoM paBHoBecun. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHUYECKON PEaKIMd U TIOJOKEHHE XUMHYECKOTO
paBHOBECHHI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMH,  AJIEKTPOHHBIM  OajaHC
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
OKHUCJIUTEIbHO--BOCCTAHOBUTEIFHBIX ~ PEAKIMHA ¢  HMCIOJB30BaHMEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUMALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHnW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccounannu. CUIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PeaKIIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHsA peakuuid. CBONCTBA KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIHALIIH.
KauecTBeHHbIE peakuiuu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJ0puaa HAaTpHs ), UCCIIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU PEaKIuu OT
BO3JICHCTBUA  Pa3NUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MTPOIIECcCa AUCCOLUALIUU KUCTIOT, MIeJI0Yel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BHUEO MaTepUajoB), MPOBEICHUE OMBITOB, WIUTIOCTPUPYIOLIIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHWE Ta3a, 0Opa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TrOpeHue, peakUuHu pas3yIoKEeHUS,
COCIMHEHHUS), pACMO3HABAHHE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KaueCTBEHHBIX pEaKIUii Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NUECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA IpUMeEpe Xyiopa (B3auMOACHCTBUE
C MeTaJUlaMH, HeMeTajlaMH, Iuesnoyamu). XiiopoBojmopon. ConsiHasg KHCIIOTa,
XUMHYECKHE CBOMCTBA, IIOJy4Y€HHE, MpuMeHeHue. JlelcTBue xjaopa H
XJIOPOBOZIOPOJA HA OPraHU3M 4YeJIOBEeKa. BakHenume XJIOpUAbl U UX HAX0XKICHUE B
IIPUPOLE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTpoeHue U (QuU3MYecKue CBOICTBA
HPOCTHIX BEIIECTB — KUCIOPOJIa U Cepbl. AJTIOTPOINHBIE MOIU(UKALIUN KUCIOPOIa
U cepbl. XuMHUUecKkre cBoiicTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3MUEcKue U
XUMHYECKUEe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJOB.
CepHas kuciora, Gu3nyecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeCTaBUTEIIS
KJacca KUCJIOT M crenuduueckue). XUMUYECKUE PEakiuu, JeKallle B OCHOBE
MIPOMBIILJIEHHOTO CIOoco0a MOMy4YeHUs: CEepHOM KHUCHOThl. [IpumeHeHnue cepHol
KUCIOTBl. CONMM CEepHOW KHUCIOTHI, KAa4eCTBEHHAas peakluHs Ha CyJb(ar-uoH.
Haxoxnenue cepbl u €€ COeAMHEHUU B TMpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpYXaIoLEel Cpellbl COECOUHEHUSMH Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3J/lyXa U BOJAOEMOB), CIIOCOOBI €0 MPEAOTBPAILICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, pacIpOCTpPaHEHUE B MPHUPOJE,
(¢u3nueckre U XuMU4Yeckue cBoiicTBa. KpyroBopot azora B npupoje. AMMHUakK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coam aMMOHUS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaKk TMPENCTaBUTENS Kiacca KHUCIOT W crheruduueckue).
Hcnons3oBanne HUTPATOB U COJICH aMMOHUSI B KaU€CTBE MUHEPAIHHBIX YJIOOpECHUH.
XUMHUYECKOE 3arps3HEHNE OKPYKaIoIeh cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHuE BO31yXa, MOYBbI U BOAOEMOB). docdop, amnoTpomHbie
monudukauuu gocdopa, pusuveckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u dochopuas xuciora, Gu3MUeCKUe U XUMUYECKHE CBOMCTBA, MOJIyYCHHE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIbHBIX yI0OPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIEC CTETIEHN OKUCIICHUS. YTIIEpO/I, AJTIOTPOIHbIE MOAU(DUKAIIIH,
pacnpocTpaHeHre B Ipupoje, PU3NYecKue U XUMUYECKUEe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepoga B mnpupone. OKcuabl yriepoja, uX (QU3MyYecKue Hu
XUMHYECKUE CBOMCTBA, [EWCTBUE Ha JKHUBbIE OpPraHWU3MbI, IMOJYYCHUE U
HNpUMEHEeHHE. DKOJIOTHYeCKre MpoOJIeMbl, CBA3aHHBbIE ¢ okcuaoM yriaepona (1V),
rUrnoTe3a TI00aTbHOTO MOTEIUICHUsS KIUMaTra, MapHUKOBBIM 3 ¢ekT. YroibHas
KAcinoTa U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, IMOIYYEHUE H
npuMmeHeHne. KadecTBeHHass peakuusi Ha KapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTU U CEIHCKOM XO3SIICTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUICH, alleTUIICH, ITAHOJ, TIUIEPHH, YKCYCHAsI KUCIIOTa).
[TpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, WPUPOIHBIN Ta3, HEDTH),
NPOJYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojgax — U ux
polii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHECHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHenne. CoeiMHEHUs KpeMHus B ipupojie. O0uiue npeacTaBieHus: 00 OKCUae
kpemuus (IV) u kpemuueBoi kuciore. CUIUKaThl, UX UCIOJIL30BAaHUE B OBITY, B
IPOMBIIIJIEHHOCTU. BakHeillre cTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKJIO,
IIeMeHT, OeToH, kene300eToH. I[IpobnemMbl 0€30MacHOTO  MCIOJb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIOB B MOBCEHEBHOMN KU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXXHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUA0B (TAJIOT€HUI0B), 03HAKOMIJICHHE ¢ 00pa3iamMu
ceppl W €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUIACOMATEPHUATIOB),
HaOJII0/IeHHE TIpoliecca 0OYTJIMBaHUS caxapa Mo ACHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTbhI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOI KUCIOTHI,
POBEICHUE KaueCTBEHHOMN peakiuy Ha CcyJb(aT-uoH U HaOJII0IeHHE MTpU3HaKa eé
MPOTEKaHUsI, O3HAKOMJICHHE C (DU3NYECKUMH CBOMCTBaMH a3zora, gocdopa u ux
coeMHEHUN (BO3MOXKHO UCIIOJIb30BaHUE BHJICOMATEPUATIOB), 00pa3iaMu a30THBIX
u ocopHBIX yT0OpeHH, ToJIydeHue, coOupaHue, pacro3HaBaHUEe U W3Y4YEHUE
CBOWCTB aMMHaKa, MNPOBEJACHHE KAYECTBEHHBIX pEAKIMI HAa HMOH aMMOHHUS U
dochar-uon u U3yYeHHWE TPU3HAKOB WX TMPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCIOTHI C MeEIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), HW3yYE€HHE MOJCICH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJcopOIHKu pacTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYYEHHE,
coOupaHue, pacrio3HaBaHWE M W3Y4YEHHE CBOMCTB YIJIEKHCIIOIO Ta3a, MPOBEJICHHE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB UX
IPOTEKAHUs, O3HAKOMJIEHUE C TMPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTANbHBIX 3a/Jad Mo TeMme «BaxHellue HeMeTaibl U HX
COETMHEHUSD.

MeTansbl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B Ilepumogmueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaJioB. MeTainueckasl CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  pemeérka.  DIEKTPOXUMHUYECKUU  psij
HaIpsKeHU MeTaiuioB. OU3nyecKre U XMMHUYECKUE CBOMCTBA MeTaiioB. O0mue
CrocoObl  TOoNMy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIutaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBILIJIEHHOCTH.

[Ilemounble MeTauibl: MoOJIOXKEeHUE B [leprnoandeckon cucreMe XUMHUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
du3nyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u
TUAPOKCUABl HaTpusi M Kanud. [IpuMeHeHue MIeNOYHBIX METAIOB W HUX
COEIMHEHU.

[[leoyHO3EMENBHBIE METAJUIBI MAarHUM W KAJIbLUMWA: TOJIO)KEHUE B
[Tepunoauueckoil cucteme xumuueckux demMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupoje. duznueckue 1 XMUMUUECKUE CBOMCTBA MarHus U



Kaubliusl. Baxueiiue coequHeHust Kanbius (OKCU, TUIPOKCU/I, cOu). ZKECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AMDOTEpHbIE CBOMCTBA OKCUJIA U THAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepnoanyeckoil cucreMe XUMHUYECKUX IJIEMEHTOB /I,
. MenneneeBa, CTpOEHHUE aToMa, HAaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA ene3a. OKCUabl, TUAPOKCUIbLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTAaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEM B3aUMOJCHCTBHS OKCHA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BObI, MPOILIECCA TOPEHUSI Kejle3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIB30BaHUWE  BUIEOMATEpPUAJTIOB), IMPU3HAKOB MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIUil HAa MOHBI: MarHUs, KaJIbIIWs, ATFOMHHHUS, IIUHKA, xene3a (11)
u xene3a (1), menu (Il), HaGmromeHNe W ONMMCaHUE TMPOIIECCOB OKpAITUBAHUS
IJIaMEHW HMOHAMHM HATpus, Kajuusg M KaJblHs (BO3MOKHO HCIOJIb30BAHHE
BUJIEOMATEPHUAJIOB), UCCIIeI0BaHNEe aM(OTEPHBIX CBONCTB THIPOKCHIA aJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAJbHBIX 3a/1a4 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. IlepBas momomb mpu
XUMHUYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkallleh cpenbl (IpenenbHas TOMycTHMast
KOHLIEHTpauus Bewects, nainee — [1JIK). Poiap XxumMuu B penieHnn 3KOJIOTHYECKUX
pooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmunie ceéasu

Peanuzamusa MexXnpeaMeTHBIX CBS3€H MPH HM3YYEHHM XHMMUHA B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHM, SBISIOMINXCS CUCTEMHBIMH JJISI OT/IENBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.



OOmue ecTecTBEHHO-HAy4YHbIC TOHSATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiIacCupUKalus, TEepUOJUIHOCTh, HAOIIOICHNUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHE, MOJEeNb, SBJICHHUE, MAaPHUKOBBIMI
3¢ PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dwusuka: MmaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOTIHI,
PalOaKTUBHOCTD, MOJIEKYIIa, AIEKTPUIECCKU I 3apsi, IPOBOJTHUKH,
HOJMYNPOBOAHUKHU, AMAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHUECKAS
pemérka, CruiaBbl, (pU3MYecKHe BEIMYWHBI, CAUHHUIIBI W3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE371b1, COHIIE.

buonorus: ¢dotocunTe3, npixanue, Omocdepa, dKOCUCTEMa, MHUHEpATbHBIC
yaoOpeHwsI, MUKPODJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATeIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpPasbl, TOPHBIE MTOPO/IbI, MOJIE3HbIE
MCKOITaeMbIe, TOTUIMBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIbHOM JI€SITETbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOllecTBe MpaBWJIaMM U HOPMAaMHU TOBEJCHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paclIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS .

[IEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, TMOHMMAaHUs 3HAYCHUsS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUE O
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-HCCIIeIOBATeIbCKOM, TBOPYECKOM W JIPyrUX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH JAESITENIbHOCTH TIpH
BBITIOJTHEHUU YY€OHBIX, I103HABATEIIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YIEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B MPOIECCE ITOM yueOHOM NesATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE MOBEJCHUE M MOCTYNKA CBOMX TOBAPUILEH C MO3UIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH WU COCTABJISAIOLINE
OCHOBY [l IOHMMAHUS CYIIHOCTH HAay4YHON KapTUHBI MUpa, NpeACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPHUPOJIbI, B3aHUMOCBA3SAX YEJIOBEKA C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAMPABICHHbIC HA MOJyYEHUE HOBBIX 3HAHUHU MO
XUMHUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX MPOILIECCOB M SIBJICHUM,
MMO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPATYpOH, JOCTYINHBIMH TEXHUYECKHUMHU CpeACTBaMU UH(OOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBICHHOCTH M YPOBHsS OOy4YEHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPECHH ),
HEOOXOAUMOCTH COOJIFOJICHUSI TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XHMHYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
YBaXXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOH NESITEIHLHOCTH, B TOM YUCJIE HA OCHOBE
NPUMCHCHUS  NMPEIMETHBIX 3HAHWM 10 XUMHH, OCO3HAHHBIH  BBIOOD
UHAUBUAYATBEHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON AESITEIbHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CpelIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHUS, MOHHMMAHHUE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
paBWII 0€30TMIACHOTO TTOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MpOOJeM M MyTed WX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOW MPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIBTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUs MUPOBO33PEHUS 00IICHAYYHbIC TOHATHUS (3aKOH, TEOPHS, IPUHIIUII,
runote3a, (akt, cucrema, NPOILECC, DSKCIEPUMEHT U JPYroe.), KOTOpBIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC Y4eOHbIC IEHCTBUS (IO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH UX XapaKTEepPHBIE
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATH OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS

yMEHUE TIPUMEHATh B TIpoIlecCe€ TO3HAHHWS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIe B XUMHH,
IpeoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pElIeHUH Y4eOHO-TT03HABATENbHBIX 3a1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3HI TIO TTPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYKICHUI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM TpoIlecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIISTh OTYET
0 MpojeIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJIOB U (POPM IpPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HayyHO-TIOMYJIIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJEpKaHMs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHETa), KPUTUYECKU OIIEHUBATH MNPOTUBOPECUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
MH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONPEEeAEHHOrO TUIA, TPUOOPETEHHE ONbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3TIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMM CXE€MaMH, JuarpaMMamH,
IpYruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESTENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO34MCTBAa M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIE YUeOHbIe 1eificTBHUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B X0/€ uajora u (WiK) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMol Tembl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MIPEAJIOKEHHON 3a/1a4K;

YMEHHUS  TNPEJCTaBIATh  MOJYyYEHHBIE  pe3yjibTaThl  IO3HABATEIHHOM
NESTENHbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBHIMOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
1abopaTopHO pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENIbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX HMHTEPECOB U COTJIACOBAHUS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIIS
COBMECTHBIX JICMCTBHI, OMNpenelieHne KpPUTEPHEB IO OICHKE KauecTBa
BBITIOJITHCHHOM pabOThI M IPYTHE).

PeryasiTuBHbIC YHHBepCAIbHbIEC YUeOHbIC 1efiCTBHUS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U IMPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee »((PeKTUBHBIE CIOCOOBI PEIICHHs] YIEOHBIX H
[O3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA QJITOPUTM JACHMCTBUM MPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHMIO 00S3aTEIBHOrO
COJIep’KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crneuudpuyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeNIbHOCTH MO  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHAST M HEOTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiium,
SIPO aToMa, SJICKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb, PaJNyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HETMOJspHAs KOBaJE€HTHAsI CBS3b, MOHHAS
CBA3b, HWOH, KaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJis1 BEIleCTBa
(MpolleHTHAsI KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepU30BaTh TabamuHyr ¢opmy I[lepuognyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnma)», Maneie u
OoJIbIlIMEe TEPUOJIbl, COOTHOCUTH OOO3HAUEHHS, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrema XuMmudeckux osjaemeHtoB J[. N.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps/ Apa, 00IIEe YUCIO AIEKTPOHOB U
pacnpesiesieHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YHUCIy W COCTAaBY YYACTBYIOIIUX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUy€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKHUX TMPEBpAllEHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOrOo 3JIEeMEHTa TOo (opMylie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOU peaKInu;

IPUMEHSATH OCHOBHBIC OTEpaIlii MBICTUTEILHON AESATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3aluio, KiaccudUKaIuio,
BBISIBICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl MU3YyYEHHs] CBOICTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOJEHHE, W3MEpEHue, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUECKOM TOCYA0H 1 1ab0paTOpHBIM
o0Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIlCHHS C BeEIIeCTBAMHU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIECTB
(Bomoposa M KHCIOpPOAA), IPUTOTOBIEHUIO PACTBOPOB C OINPEAEIEHHON
MacCcOBOW J0JiIe pacTBOPEHHOTO BEIECTBA, IUIAHHUPOBATH M MPOBOJUTH
XUMUYECKHE SKCIIEPUMEHTHl MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCTIOT C TIOMOIIBI0 WHIUKATOPOB (JIaKMYC, (eHonTanenH, METHIOPAHK

U JIpyTue).

K xon1y o0ydenus B 9 kiacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0yUAIOIINXCS YMEHUH:

PacKphIBaThb CMBICI OCHOBHBIX XUMHUYECKHX TMOHSATHW: XUMHYECKUHN
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHHUOH, IIPOCTOE BELIECTBO,
CJI0KHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCIICHUS, XUMUYECKasi peaKkius, XUMUYECKasl CBsI3b, TEIUIOBON 3 ekt
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  BIEKTPOJUTHI,
HEJJICKTPOJIUTHI, SJIEKTPOJIMTUYECKAs IHUCCOLMALHNS, PEAKIUU HOHHOIO
oOMeHa, KaTaliu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOINS,
aM(OTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
MeTaJUTM4ecKas ), KpUCTauInuecKas peméTka, Koppo3us METaioB, CIJIaBhI,
CKOPOCTh XMMHUYECKON PEaKUUM, NPEAECIbHO JOMyCTUMAash KOHUECHTPAIUA
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKMX TMOHATUU H
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
PEETKH KOHKPETHOT'O BEUIECTRA;

packpeiBath cmbicn Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabiuunyto ¢opmy Ilepronuyeckoit CUCTEMBI XMMHUUYECKHX AJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoJbIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHMUYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOIIee 4YUCIO DJIEKTPOHOB M paclpelesieHue HX T0
ANEKTPOHHBIM CII0sIM), OOBACHITH OOIME 3aKOHOMEPHOCTH B M3MECHECHHUH
CBOWCTB JJIEMEHTOB M HUX COCAMHECHUHN B MpeAenax MaJbIX MEPUOJOB H
[JIaBHBIX MTOArPYII C Y4ETOM CTPOEHHUS UX ATOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIy M COCTaBYy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenuduueckne XUMHUYECKUE
CBOWMCTBA MPOCTBIX M CJHOXHBIX BEIIECTB, IOJATBEPKAAs OIKMCAHUE
MpUMEPAMHA MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPABHEHHSI DBJEKTPOJIUTUYECKONM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO ¥ MOJISIPHYFO MacChl BEIIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO »JJIeMEHTa 1o (opMylie COEeIMHEHUS,
MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTD PACUETHI TIO YPABHEHHUIO
XUMHAYECKON peaKinu;

COOJTIOIaTh TIPaBHJIA TIOJIH30BAHMS XUMUYECKOU MOCYAO0N U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBUja OOpalIeHUs C BEIIeCTBAMHU B
COOTBETCTBHH C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TOYYEHUIO 1 COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

IPOBOAUTH PEAKIIMH, TOATBEPKIAAIONTNE KAYECTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHA-, HMOAMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTI€paIlii MBICTUTEIBHON AEATENHbHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEeMATU3AIIHNIO, BHISIBICHHE IPUIMHHO-
CJIEICTBEHHBIX CBA3€H — JJII U3YUYCHHs] CBOWCTB BEIIECTB M XHUMHYECKUX
peakiuii, eCTeCTBEHHO-Hay4YHbI€ METOJIbl TO3HAHHS — HaOI0aeHuE,
U3MepeHne, MOICTMPOBAHNE, SKCTIEPUMEHT (PEasIbHbIN M MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (POBbBIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubmuorexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
BemectBa 1 xuMuyeckue bu6mmoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bomopoa.Ilonstue o kucimorax bu6mmoreka [JOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



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

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK
A .N. 7
3 XMMHIECKHX SNICMEHTOB /] https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aroma
XUMHYECKASA CBA3b.
3.2 OKUCIUTEIILHO- 8 bubmorera [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bu6moreka [IOK
" 15
TOTO 1o pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.eds00.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X CO€UHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmmorexa [IOK
' pyfisl. P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 0 1 Bubmmorexa LIOK
' DYHHEL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBa ¥ MaTEPHAJIEI B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

Tabsuubl: [leproauyeckas cucreMa XuMuieckux snemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, HNEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-rpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-mocooue-as-yuntes. pdf

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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