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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBAaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaabHOl pabouel mporpaMMbl BOCTUTAHUS
U C yd4éTOM KOHIICTIIMH TMPENOoJaBaHusi Y4eOHOro mpenaMera «XuMHUs» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TpENCTaBICHHWE O IENsIX, OOIeH CTpaTeruu
oOy4eHusi, BOCHHUTaHUS ¥ Pa3BUTHUS OOYy4YAIOIMUXCA CPEACTBAMHU y4eOHOTO
npeamMera, yCTaHaBJIMBAET 00s13aTeNbHOE PEAMETHOE COJIep KaHUE,
IpeaycMaTpUBaeT pACIpENeIeHHEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
paszenaM M TeMaM IPOrpamMMbl IO XHMHUHU, OINPEAEIAET KOJUYECTBEHHBIE H
KAueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YUYEHHS XHUMUU C YUYETOM  MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro IMpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluxcs, OIpeAeNsseT BO3MOXXHOCTH TpeaMeTa s
peanu3anuu TpeOOBAaHWN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEbHOU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMSs, a TakKe TpeOOBaHMM K
pe3yJibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3YUeHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEILHOCTH O0YyYalomerocs IO OCBOCHHIO
y4eOHOTr0 COIepKaHMUsL.

3HaHUWE XUMHUHM CIY>XUT OCHOBOM Juisi (OPMUpPOBAHHUST MHPOBO33PEHUS
oOyyaromierocsi, ero MpejCTaBICHUNH O MaTEpPUAIILHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHUEH MPEJICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHUSI UEJIOBEYECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  pealu3aliud  BO3MOXXHOCTEW IS CaMOpPa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (POPMUPOBAHME MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOydJarommxcsi, HABBIKOB HX CAMOCTOSITEIBHOW  y4eOHOW JIESTeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
MIOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOU JIeSITEIHLHOCTH;

3HAKOMHUT CO CHEHU(UKON HAyYHOrO MBIIUICHUS, 3aKJIa/IbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B JOPMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTUUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOYYEHHH XUMHH OOECHEYMBAIOTCS CHEUpUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XUMHU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa kK e€ usydyeHuro. Coaep:kaHue CKIAIbIBACTCSI U3 CHCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

TeopeTndeckne 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE HAMIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyrOMY, BBITOJIHSS (PYHKIIMHM OOBSICHEHUS U IPOTHO3UPOBAHUS CBOUCTB,
CTPOECHUS U BO3MOYKHOCTEN MPAKTUYECKOTO TPUMEHEHUS U MOJTYyUYECHUS N3y4aeMbIX
BELLECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM TPUPO/Ibl, IECHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUsI B Hayke. M3yueHHe XMMHUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee HU3yYEeHHBIX y4eOHBIX mpeameToB: «Okpyxaromuii Mup», «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiace».

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (QopMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NeATEeIbHOCTH Y€JIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTr o MpeAMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMbl XMMHUYECKUX 3HAHUN —
BOXHEUTUX (PAKTOB, MOHSITHI, 3aKOHOB M TEOPETHUCCKUX MOJTO0KEHUHN, TOCTYITHBIX
000011IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa HAYKH, B MIPUOOILIEHHH K



Hay4YHBIM METOJ[aM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMMHUYECKUX PEaKlUil, B
GbopMUPOBAHUU U PA3BUTHU MO3HABATENbHBIX YMEHUN U UX IPUMEHEHUHU B y4eOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0palleHust ¢ BelecTBaMH B TOBCEAHEBHOM JKU3HU.

[Ipu M3yueHun XUMUU Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS BaXKHOE
3Ha4Y€HUE MPUOOPENH TAKUE 1IENIH, KaK:

— (QopMHpoBaHUE HHTEIUICKTYyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHLHOMY MPHUHATHIO DPEIICHU,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUIMMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT HA  CHCTEMAaTHYeCKoe MpuoOILIeHue
o0ydJaronmxcsi K CaMOCTOSTENIbHON IM03HABATEIbHONU JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIIMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIoBUi, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOITUMUCS
OMbITa Pa3HOOOPA3HON MESITEITLHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), UMEIONIUX YHUBEpPCAIbHOE 3HAUYCHUE s
Pa3JIMYHBIX BUJIOB JICATEIILHOCTH;

— ¢opmupoBanue oOmEeld ¢GyHKIIMOHATBHON W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCI€ YMEHUU OOBSCHITH U OICHUBATH SBJICHUS
OKPY>KaIOlIEro MUpa, UCIOIb3ysd 3HAHUS U OMbBIT, MOJYyYEHHBIE MPU H3YYECHUU
XUMUH, IPUMEHSATH UX MPU PEIICHUU TPoOJIeM B ITIOBCEHEBHOM KU3HU U TPYI0BOU
NeSITeTbHOCTH;

— ¢opMmupoBaHHEe y OOyYaOIMMUXCA TyMAaHHUCTHYECKUX OTHOIICHHUIA,
MOHUMAHUSl IIEHHOCTH XUMUYECKUX 3HAHUW JJi1 BBIPAOOTKH SKOJOTHYECKU
1[eJ1eCO00pa3HOro TMOBEEHUS B OBITY M TPYIOBOM JEATENTbHOCTH B LEJSAX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPY:KaIOLIEe MPUPOIHON CPebl;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIMTAaHUI0O Ha OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HANPABICHHOCTH NaTbHEUIIEro
0o0yueHus.

OO011ee Ynciio 4acoB, OTBEAEHHBIX JIJI U3YUEHHUSI XUMUU HA YPOBHE OCHOBHOTO
obmero oOpaszoBaHus, coctaBiser 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XUMUM B )KA3HU 4Y€JIOBEKa. XUMUs B CUCTEME HAYK.
Tena u BemiectBa. du3MYecKWe CBOWCTBA BEHIECTB. ATpErarHOe COCTOSIHHE
BellecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI U MOJICKYJIbl. XUMHYECKUE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
anemMeHTOB. [IpocThie U CI0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmyra. BaneHTHOCT, aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cOcTaBa BemlecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COSAMHEHHH.

KonuyectBo BemiecTBa. Moinb. MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
MAacChl W YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMUUYECKUX COCTMHEHUHN.

dusznueckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUUecKHe ypaBHeHusa. Kiaccuduxarus
XUMHUUYECKUX Peaklnil (COeTMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOHN MOCYJI0M, MpaBUjiaMu paboThl B JTaOOPATOPUHU U
npuémMamMu 00palleHus ¢ JJabOpaTOpPHBIM 000PYJAOBAaHUEM, U3YUEHUE U OMUCAHUE
(¢u3nYeCKuX CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HaOIIOJCHHUE
¢usnueckux (IMJIaBjeHUE BOCKA, TasHUE JbJAa, pPacTHUPAaHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) U XUMHUYECKUX (FOpEHHE CBEUYW, MPOKAIUBAHUE
MEJTHOM ITPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCJIOTOM) SIBIICHUM, HAOII0IEHUE U
OMHUCAaHWE MNPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pasjioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHUe T'MAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOEHCTBHE kejie3a ¢ pactBopoM conu meau (11),
U3Y4YEHHE CIOCOOOB Pa3feieHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (HIbTPOBAHUE,
BBITTApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHOU
coiid, HaOJIOJEHUEe U  ONUCAHWE  pEe3yJbTAaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEJEH MOJEKYJ
(ILIapoCTEepKHEBBIX ).

Ba:kHeililine npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT U MpPOCTOe
BemecTBO. Haxoknmenue kucimopoma B mpupojae, (U3MYECKHE U XUMHYECKUE
cBoictBa (peaknuu ropeHus). Oxcupasl. Ilpumenenune xkucnopoga. CrnocoOsbl
MOJIy4YeHHUs] KHUCJIOpoJa B Ja0OpaTOpud U MPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — autoTponHas MoAUGUKALINS KUCIOPO/Ia.



TennoBori 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHMYECKHE peaKuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3/1yXa, yCWJICHUE TapHUKOBOTO A (DeKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bonopon — anemeHT u nipoctoe BemecTBo. HaxoxaeHrne Bogopoa B IpupoJe,
busndecKue 1 XUuMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moyueHus. Kuciaorsr
Y COJIH.

MonsipHblii 00bEM ra3oB. Pacu€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnyecknue CBOMCTBA BOAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacelllieHHbIE W HEHACBHIIEHHBIE PAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponp pacTBOpOB B npupoje U B )KU3HU 4esIOBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcunbl. Knaccudbuxarus
OKCHUJIOB:  cojJieoOpa3ytome  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpazyrome. Homenkmarypa okcuaoB. Dusnueckue U XUMUYECKHE
cBOKCTBa OKCUJIOB. [TomydeHne okCcuaoB.

OcHoBanuda. Knaccupukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHusg. Homenknarypa ocHoBaHuii. DPuU3NUeCKHME U XMMHYECKUE CBOWCTBA
ocHOBaHuU. [lonyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. Ousznyueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm MmetamnoB H. H. bekerosa.
[TommyyeHue KuCnor.

Conu. Homenknarypa coneil. @u3nyeckue U XUMUYECKHUE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'enernueckas CBsI3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCIUHEHUH.

Xumuyeckuui IKCnepumenm:

KAuE€CTBEHHOE OMPEEIICHUE COJECpPKaHUsI KHCIOpOoAa B BO3yXe, MOIYYEHHUE,
coOupaHue, pacmo3HaBaHWE W W3YYCHHUE CBOWCTB KHCJIOpPOAa, HAOIIOJIEHNE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpalieHus ropeHus (moxapa), 03HakoMJieHHue ¢ 00pa3aMu OKCHJIOB U ONTMCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YUYCHHE CBOMCTB
BOJI0poJia (ropeHue), B3auMo/ielicTue Bojopoaa ¢ okcuaom meau (1) (BozmoxuHo
UCIT0JIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOAEHHE 00PA3OB BEIIECTB KOJINUYECTBOM
1 Moinb, wuccienoBaHHE€ OCOOEHHOCTEH pACTBOPEHHS! BEIIECTB C PA3TUYHON
pPacTBOPUMOCTBIO, MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/llaMH (HAaTpUeM U
KalblUueM) (BO3MOXXHO MCIOJIb30BAHME BHJIEOMATEpPHAlOB), HCCIIEOBAaHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHBIX KJIAaCCOB, HAOJIIOI€HUE U3MEHEHUS
OKpacKy MHANKATOPOB B pACTBOPAX KUCIOT U LIEIOYECH, U3yUEHHUE B3aUMOJIEHCTBUS



okcuna meau (I) ¢ pactBopoM cepHON KHUCIIOTHI, KUCIOT C METajulaMu, peakiui
HEUTpanu3aluy, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OIHOIO
MeTaJIa APYTUM U3 PacTBOPA COJIU, PEIICHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxnenme KIaccel HEOPraHUYECKUX COSAUHEHUI.

Hepuoanuyecknin 3akoH u Ilepuoamyeckas cucreMa XHMHYECKHX
iemenToB JI. WU. MengeneeBa. Crpoenne aromMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBbie TOMBITKH KiIacCU(PHUKAMKA XUMHUUYECKHX dJeMeHTOB. [loHsitne o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTEPHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuoanueckuit 3akoH. Ileprnoanueckas cucteMa XMUMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. Kopotkomnepuonnas u nimuHHoniepuoaHas popmel [lepuonnueckoi
cuctembl xummyeckux osnemeHtoB /. WM. Mengeneesa. llepuonsl u rpymnmsl
DU3UYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB NIEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000J0YeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
ITepuoanyeckonn cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 110 ero nonoxeHuro B [lepuogunueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Ul pa3BuUTUs Hayku U npaktuku. J[. M. MenneneeB — yd€Hbll U
rpaXkJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUHU.
[Ipouecchl okuciieHHs M BOCCTaHOBIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHUe oOpa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE
TUIPOKCUIA LHUHKA C PACTBOPAMM KHUCIOT U IIEI0YEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  MPHUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMMI
(ropeHue, peakiyu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemmnule ceasu

Peanu3zanus MeXOpeaMETHBIX CBS3€M MpU WM3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSTUI, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU I OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAay4YHOI'O LIUKJIA.



OO6mue ecTecTBEHHO--HAYYHBIC TTOHITHS: HAyYHbIN (haKT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJIW3, CHHTE3, KiIaccu(uKamus, TMepuoAUYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPCHHUE, MOJIEIb, SIBIICHHE.

dwusuka: MaTepus, aTOM, SIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKITU, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYCCKUN 3apsll, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBa, ra3, (U3UYECKUE BEIMYHMHBI, CIHHUIIBI
U3MEpPEHHUs, KOCMOC, TUTAaHETHI, 3B&3/1b1, COJTHIIE.

buonorus: ¢orocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TIOJIC3HBIC
MCKOITaeMbI€, TOIIJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKasi peaKkuust

[lepnonnueckuii 3akoH. [lepuoauueckas cucreMa XMuMHUYECKUX JIEMEHTOB /.
N. Menneneea. CtpoeHrue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAIHS, KA U UX COCTMHECHHIN
B COOTBETCTBHUM C TIOJIOKEHHEM »JJEMEHTOB B llepmommueckoil cucreme u
CTPOCHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XUMHYECKOW CBSI3U. THUMBI KPUCTATITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUNA KPUCTAIIMYECKONW PELIETKU U
BHJIa XMMHUYECKOM CBSI3H.

Kiaccudukanuss 1 HOMEHKJIATypa HEOPTraHMYECKHUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCIMHEHN, TEHETUYECKas CBA3b HECOPTaHUYECKUX BEILIECTB.

Knaccudukanuss XuMUYeCKUX peakiuii Mo pa3iuyHbIM MpU3HAKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddexrty, Mo
U3MEHCHHIO CTCIEHEH OKHMCIICHHS XHMHYECKHX JJIEMEHTOB, II0 OOPATHMOCTH, IIO
Y4acTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpPaBHEHUS.

[TonsTHe O ckopocTHM XUMHUYECKOM peakiuu. [loHsTHe 00 00paTUMBIX H
HEOOPATHUMBIX XUMHUUYCCKUX peaknusx. [IoHATHEe 0 TOMOTreHHBIX M IeTePOTrCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTrne 0 xXuMruyeckoM paBHoBecuu. DakTopsl,
BIIMSIOIINE HA CKOPOCTh XMMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUUYECKOTO

PaBHOBECHSI.
OKHCIINTENTPHO-BOCCTAHOBUTENIBHBIE ~ pPEAKIMH,  AJEKTPOHHBIA  OajaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIBHON ~ PEaKIMH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCMHOJb30BaHUEM  METOJIa
3JIEKTPOHHOI0 OajlaHca.



Teopust 3NEKTPOIUTUIECKON TUCCOUUALIMU. DIICKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuMcCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckoit cBsi3u. Crenenp quccoruanuu. CUIbHbBIC U CIa0bIe dJIEKTPOTUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIoBUS MPOTEKAHUS PEAKIIMHA HOHHOTO OOMEHa,
NOJIHBIE M COKpall€¢HHbIE HOHHBIE YypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAHMM U COJIEH B CBETE MPECTABICHUMN 00 JIEKTPOJUTUUECKON TUCCOIIMAIUU.
KauectBeHnnbie peakiinu Ha HOHBL. [[OHSITHE O THAPOIU3E COJICH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHX
BEILIECTB — META/VIOB M HeMeTauioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBUSL  pPa3NUYHBIX  (AKTOPOB, HCCIEAOBAHUE  DIEKTPOMPOBOIHOCTU
pPacTBOPOB BEILIECTB, MPOIECCA JUCCOLMAIIMHN KHCIIOT, HIEJI0YEH U coseil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MaTEPHUAJIOB), MPOBEJCHUE OIBITOB, WLTIOCTPUPYIOIIUX
OpPU3HAKM TMPOTEKAHMsS] peakiuil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,
BbIJICJICHUE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, HWJUIIOCTPUPYIOMIUX TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peaKluid (TOpEeHHE, PEeaKIuu pa3oXKeHUs,
COCMHEHHUsI), pACMO3HABAaHHWE HEOPraHMYECKHUX  BEHIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTa/uibl U MX COeITMHEHUSA

OOmiass xapakTepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrue U (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA Ha MPUMEpE XJiopa (B3auMOIeHCTBUE
C MeTaJUlaMH, HeMeTaulamMH, Imienoyamu). XsopoBogopord. ColsiHas KHUCIOTa,
XUMHAYECKME CBOWCTBA, INIOJNIydyeHUe, IpuMeHeHue. JlelictBue xiopa H
XJIOPOBOJIOPO/Ia HA OPTraHU3M YeJlOBEKA. BaxkHeNIne XJIOpUIbl U NX HAX0XKIECHUE B
pUPOJIE.

O6mras xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHusa. CtpoeHue U (U3UYECKHE CBOMCTBA
IPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(UKAIIMU KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, pu3nuecKkrue 1 XUMHUYECKUE CBOMCTRA (00IMe KaK MpeICTaBUTeNs
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEeaKiMH, JIeKallue B OCHOBE
IIPOMBIIINICHHOTO CIOco0a TMOJYy4YeHUsi CEepHOM KuciaoThl. [IpumeHenue cepHoi
KUCIOThl. CoOJIM CEpHOM KHUCIOTHI, KAaueCTBEHHAs peakuus Ha Cyiab(aT-uoH.
Haxoxnenue cepel M €€ COCOAMHEHUN B NPUPOAE. XHUMHUYECKOE 3arps3HEHUE
OKpY>Kalollel cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE IOXIHW, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



O6mras xapaktepuctuka 3y1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PacnpOCTPaHEHHE B MPHUPOJIE,
busngecKue 1 XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupojie. AMMHUaK, ero
busnUecKkue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMenenune. Cou aMMOHUS,
uX (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KadecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOJydeHHe, (QU3NYECKUE U XHUMHYCCKUE
CBOMCTBa (00IIME Kak MPEICTAaBUTENsl Kiacca KUCIOT M cHeluduyecKue).
Hcnonb3oBaHne HUTPATOB M COJICH aMMOHMS B KAYECTBE MUHEPAIBHBIX YI0OPEHUH.
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH CPeJlbl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBbI M BOJOEMOB). Docdop, aIOTpONHbIE
moaudukanuu docdopa, puzndeckne u xumuueckue cpoiictea. Okcuna dochopa
(V) u dochopnas kuciora, GuU3MUECKUE W XUMHUYCCKUEC CBOWCTBA, MOJIy4YCHHUE.
Hcnonw3oBanue pochaTtoB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31aeMeHTOB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTENIEHU OKUCIIEHUS. Y TJIepOo/1, AJTIOTPOIHbIE MOIU(PUKAIINY,
pacmpocTpaHeHue B Mpupoje, Gu3nueckrue U XuMHUYECKHE CBOWMCTBA. AJICOPOIIHUSL.
Kpyrosopotr yriaepoma B mnpupome. Oxcunabl yriepoaa, ux (Qusnyueckue u
XUMUYECKAE CBOWCTBA, [EWCTBHE Ha JKUBBIC OPraHU3MBbI, TIOJyYeHHUE U
NpUMEHEHHEe. DKOJOTMUECKUEe MPOOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUINOTE3a TJIOOAIBHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIA A(dexT. YrompHas
KACIOoTa U e€ Ccold, WX (PU3MYecKue UM XUMHYECKHE CBOWMCTBA, MOJIY4YCHHE U
npumMeHeHne. KadecTBeHHass peakius Ha KapOOHaT-WOHBL. M cmonb3oBaHHE
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEJIbCKOM X035 CTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAHOJI, TJIUIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPUPOAHBIA ra3, HeDTb),
MPOAYKTHI WX IepepaboTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONTOTUYECKH BXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBoJax — U uX
poid B OKW3HM 4eJOBEKa. MaTepualbHOEe €IWHCTBO OPTraHUYECKUX U
HEOPTraHUYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHE CBOMCTBA, IMOIy4YEHUE U
npumeHeHue. CoeMHEHNS KpeMHUs B mpupoae. O01me mpeacTaBiIeHus 00 OKCHIIE
kpemaus (1V) u kpemHueBoi kuciote. CUIMKATHI, UX UCMIOJb30BaHUE B OBITY, B
POMBIIINICHHOCTH. BaxkHelme cTpouTelbHble MaTepualbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OeToH, xene300eToH. Ilpobiembl 0Ge30macHOrO0  MCIOIb30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B IIOBCETHEBHON KHU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3I[0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB



UX TIPOTEKAHWs, OIBITHL, OTPAKAIOIMNE (PU3NUYECKHE M XUMHYECKHUE CBONCTBA
TaJIOT€HOB M WX COEJMHEHHH (BO3MOYKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HUI0B), 03HAKOMIICHHUE ¢ 00pa3iiaMu
ceppl M €€ COeQUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHIEOMATEPHAIIOB),
HaOJII0ICHHUE TIpollecca OOYTIIMBaHUs caxapa IMoj IeHCTBHEM KOHIIEHTPUPOBAHHON
CEPHOM KHUCIIOThI, U3YyYEHNE XUMHUYECKIX CBOMCTB pa30aBlIEHHON CEpHOM KUCIOTHI,
IPOBE/ICHUE KAaUYEeCTBEHHOM pEaKIM Ha CyJIb(aT-uoH U HAOMIOAeHUE TPU3HaKa e
pPOTEeKaHUs, O3HAKOMJIEHHE C (PU3MYECKMMHU CBOWCTBAMH a30Ta, docdopa U HX
COCTMHEHHM (BO3MOYKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 00pa3IaMi a30THBIX
u (pocopHbIX ynoOpeHUM, MmoiayueHue, coOMpaHue, pacrio3HaBaHUE W U3Yy4YEHUE
CBOWCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX pPEAKUW HAa HOH aMMOHHUS U
dochaT-noH W W3yUYEHHWE TPU3HAKOB MX TNPOTEKAHUsS, B3aUMOJCICTBUE
KOHLIEHTPUPOBAHHOW Aa30THOM KHUCJIOTBI C MEAb0 (BO3MOYKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3y4YEHHE MOJIEJeH KpPUCTAUIMYECKUX pEeHIETOK anmMasa,
rpadura, (QysiepeHa, O3HaAKOMJIEHHE C MPOLECCOM afCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTHUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTa3a, IOJIyYEHHUE,
coOupaHue, paclio3HaBaHHE M W3YUYEHUE CBOMCTB YIJIEKUCIIOrO ra3a, MpOBEJACHUE
KAueCTBEHHBIX PEaKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U W3yUYECHHE MPU3HAKOB UX
NPOTEKAHMS, O3HAKOMJIEHME C MPOAYKUMEHW CHUJIMKATHOW MPOMBILIIEHHOCTH,
pelIeHnEe SKCIEePUMEHTANBHBIX 3afady Mo TemMe «BakHeillne HeMeTaulbl U X
COEIUHEHUSI.

MeTtanjibl 1 MX COeIMHEHUSA

OO6mras xapakTepUCTUKA XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuuyeckux siemeHtoB [, .
MenneneeBa u crpoeHus atoMoB. CTpoeHue MeTamioB. Meramauyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpspKeHUN MeTaiuioB. OU3NYecKre U XMMUYECKHUE CBOWCcTBa MeTaiuioB. OOmue
crocoObl modydeHus: MeTawioB. [loHSATHE O KOpPpO3WM METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBsl (CTajlb, YyT'yH, JIOPATFOMUHUI, OpOH3a)
U X IPUMEHEHHE B ObITY U IPOMBIIINIEHHOCTH.

[lenoynbie mMeTamibl: nonoxkeHne B Ileproanueckoil cucTeMe XUMUYECKHX
anemeHTOB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXOXXJICHUE B IPUPOIE.
dusznyeckre U XMMHUUYECKUE CBOMCTBA (Ha mpumMepe HaTpus U Kaimus). OKCUIbI U
TUAPOKCUABl HaTpus W Kanus. I[IpuMeHeHHe MIETOYHBIX METAUIOB U HUX
COCAUHEHHUN.

[[lenouyno3emenbHbIE METAJUIBI MAarHuii M KaJbLMH: IIOJIOXKECHHE B
[lepuonnueckon cucreMe XuMU4eCKUX 3y1eMeHToB /. . Menaerneesa, ctpoeHue ux
aTOMOB, HaXOXJICHHE B Npupojae. PU3NYECKHEe U XUMUYECKUE CBOMCTBA MarHus U



Kanblus. BaxkHeinme coeluHeHUs KaIbIus (OKCUI, TUAPOKCHU/, COJn). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpAHEHMUSI.

AJIIOMUHUIN: TTOJ10keHUE B [leproinueckor CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aroma, HaXOXICHUE B Ipupoje. Pusnueckue u
XUMHUYECKHUE CBOMCTBA alOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCHAA U TUAPOKCHIA
AJTFOMUHMUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucremMe XMMUYECKUX 3JEMEHTOB /.
. MenngeneeBa, cTpoeHHE aTroMa, HaxoXJIeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xkeme3a. OKCHIbl, THAPOKCU B U comu xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJIy4YCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, HMX (U3HYCCKUMH
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHIA
KaJIbIIMSl W HaTpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3MOXHO  HCMOJIb30BAaHUE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MATHUS, KaJIbIUs, A TFOMUHUS, ITMHKA, xkee3a (1)
u xenesa (lll), menu (Il), HaGmoneHne m ommcaHue MPOIECCOB OKpaIMBAHUS
MJaMEHH WOHAMM HaTpusi, Kajdusid U Kalblusg (BO3MOXXHO HCMOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeT0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA ATFOMUHHUS U
TUJIPOKCHUIA IIMHKA, PEIICHUE KCIEPUMEHTAIbHBIX 33/1a4 Mo TeMe «BaxHenime
METAJUIBI U KX COCTUHEHHUS.

XuMHuS M OKPYKAKOLIAA cpeaa

BemecTtBa m Marepuanbl B IIOBCEIHEBHOW JKM3HM 4eEJIOBEKa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB U XMMHUUYECKUX peakuuii B ObITy. [lepBas momoinpb npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpPY’Kawomlel cpeanl (MmpeaeiabHasl T0myCTUMast
KoHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pemieHun 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MATEPUANIOB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIUMEPHBIC
MaTepHabl).

Mexcnpeomemmuie ceasu

Peasm3zannss MeXnpeaMETHBIX CBS3€M NpH WM3YyYEHMM XMMHMM B 9 Kiacce
OCYLIECTBJISIETCS 4Yepe3 HCIONb30BAaHUE KAaK OOMIMX ECTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W NOHATHUH, SBJISAIOIUXCS CUCTEMHBIMU I OTACJBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 [IUKJIA.



OOme ecTecCTBEHHO-HAYYHBIC TOHSTHS: HAYYHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, AaHalu3, CHUHTE3, Kiaccu(uKamus, MEPUOAUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIIUPOBAHUE, H3MEPCHHUE, MOJICNb, SBJICHUE, IapPHUKOBBI
3¢ deKT, TEXHOIOTHSI, MAaTEPHUAITHI.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHI, U30TOIIHI,
PaJlMOaKTUBHOCT, MOJICKYJIa, AIIEKTPHYECKUI 3apsi, MIPOBOJTHUKH,
MOJYIIPOBOJHUKHU, JHUAJICKTPUKH, (OTODJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHOE COCTOSIHUE BEILECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPHCTAILTUIECKast
peméTKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHHIBI W3MEPEHUS, KOCMHYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunHres, npixaHue, Ouocdepa, KOCUCTEMa, MUHEPATbHbIE
y1oOpeHusl, MUKPODJIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOIbL, TIOJIE3HbIE
MCKOITaeMbI€, TOIUIMBO, BOJHBIC PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEIBHON JESATENBHOCTH B COOTBETCTBUH C TPAJULUOHHBIMA POCCUMCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, INPUHATBIMUA B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAUUN WU
pacUIMpEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HacCJeIHI0, MOHMMAHHUS 3HAYEHUS XUMUYECKOM HAyKd B KU3HU
COBPEMEHHOr0 OOlIeCTBa, CIOCOOHOCTH BIAIETh JOCTOBEPHOM HH(poOpManuend o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBuiaX MEXIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJJHEHUHM Y4eOHBIX, I103HABATEJIBHBIX 3a]a4, BBIIOJHECHUM XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
¥ B3aMMOIIOMOIIM B ITPOLIECCE 3TON yUeOHOM AeATEIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IOBEJEHUE M INOCTYIKH CBOMX TOBApUIIEH C IMO3ULMUU HPABCTBEHHBIX U
IIPABOBBIX HOPM € Y4ETOM OCO3HAHUS NOCJIEICTBUI ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO03HaBaTENIbHbIE MOTHUBBI, HAIIPaBJICHHbIC HA MOJTYYEHUE HOBBIX 3HAHUM MO
XUMHH, HEOOXOIUMBbIE Uil OOBACHEHUS HaOJII0JaeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON M YHTATENhCKOM KyJIbTYPBl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HCCIEA0BATENbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/IOPOBBIN 00pa3 >KU3HHU, OCO3HAHWE TOCIEICTBUN H
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3y4YeHHUI0 podeccuil u Tpyaa pa3iuuyHOro poja,
yBaXXEHUE K TPYAY U pe3yibTaTam TPYyI0BOH 1eATeIbHOCTH, B TOM YUCJIE HA OCHOBE
OpPUMEHEHUsT  NPEIMETHBIX 3HAaHWM 1O  XUMHHM, OCO3HAHHBIA  BBHIOOP
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKH 11e7IecO000pa3HOe OTHOIICHUE K TPUPO/IE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAaHUE IEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MMaCHOTO MOBEICHUS MIPU padOTe C BEIIECTBAMM, a TAKKE B CUTYaIIHIX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI ~ AKOJOTUYECKOW  KYJbTYpPhl, OCO3HaHUS TIJ00albHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTeH HMX pEelIeHUs MOCPEIACTBOM METOJOB XUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMETHBIX PE3YIbTATOB BBIICISIOT 3HAYUMBIE JUIS
dbopMUpPOBaHUSI MUPOBO33PEHUSI OOIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUS, PUHITUII,
runore3a, (¢akT, CHCTEeMa, IMPOIECC, OHKCHEPUMEHT U Jpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW W3 ITUX MPEIMETOB (HOPMUPOBATH MPECTABICHUE O IEITOCTHOU



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
NpPU3HAKH, yCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU MOHSATHUSIMH), HCIOJb30BAThH
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTMUECKUE PACCYKJCHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, IO aHAJIOTHUH),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
MeTarnpeJMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPECTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIUu — MPU PEHICHUH Yy4eOHO-TT03HABATENbHBIX 33/1a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HaHUS, a TAK)KE B KAYECTBE OCHOBHI ISl (JOPMHUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENbHO MPOTHO3UPOBATh €r0 pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IUYHBIX BUJIOB U (DOPM MpEe/ICTABICHUS, MOTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yYMEHHE NPUMEHSATh Pa3IUYHbIE METOJbl U 3allpOChl MPU MOUCKE U OTOOpE
UH(POPMAIIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCTIOJIB30BAHUS PA3TMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

YMEHHE HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IMpolecce YydyeOHOHl u
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHUS 33]1aBaTh BOMPOCHI (B X0/1€ JUaiora U (MJIM) JUCKYCCHUH) MO CYIIECTBY
oOcyxmaeMoll TeMbl, (QOpPMYJIHpPOBATH CBOM TNPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS MTPEIOKEHHOM 3a/1a4u;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
JESITENbHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUI0
pE3yIbTATOB BBINIOJIHEHUS XMUMHYECKOTO HKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABAaTEIbHOM M HWCCIIEOBATENbCKON  NIEATENBHOCTH TPU  PEHICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yu€Ta OOLIMX WHTEPECOB U COIIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENU NEATEIbHOCTH, IIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUSX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJIb30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraéMble B yCIIOBUU 3a/IaHUN.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNEHUCTBUH, crenuuuecKue g NpPeAMETHOM o0JacTd  «XHMHUS», BHIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PAa3NIOKEHUs, PEaKIUU 3aMEUICHUs, pPeaKuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AJIpO aToMa, dJIEKTPOHHBIN CJI0M aTroma, aTOMHasi OpOUTallb, pauycC aToMa,
XUMUYECKasl CBS3b, NOJISIPHASL U HEMOJIAPHASI KOBAJIEHTHAsI CBS3b, MOHHAS
CBSI3b, WMOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas [OJs BENIECTBa
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHUUYECKYI0 CHUMBOJUKY JJISI COCTaBiieHUs (popmyin
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmyniamM, BHUJ XUMHUYECKOM CBSI3M (KOBaJeHTHAass M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpymnmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUYEHMS, KOTOpPhIE HMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps/l sipa, OOIIEe YUCIIO SJIEKTPOHOB U
pacrpeielieHue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMMCAHUE TTPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCOBYIO JIOJTIO BELIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKinu;

MPUMEHSATH OCHOBHBIE OTEPALIMU MBICIIUTEIILHOMN NESITEIbHOCTH — aHaJIN3 U
CUHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEMATU3AIUI0, KIACCUPUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeI0BaTh MpaBUIaM MOJIb30BaHUS XUMHYECKOH MOCYI0M U 1Ta00paTOPHBIM
o0opyJIoBaHMEM, a TakKe IpaBuiIaM oOOpalleHHs C BeIIeCTBAMH B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUUYECKHUX OIMBITOB M0 MOJIYYEHUIO U COOUPAHUIO ra3000pa3HbIX BEIIECTB
(Bojopoaa W KHUCIOpPOa), MPUTOTOBJICHUIO PACTBOPOB C OINpeaeaEHHON
MacCOBOM [oJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHUUYECKHE HKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JlakMmyc, (heHonTaienH, MEeTUIOpaHK

U JIpyTue).

K xoniy oOyuenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YJAFOIIINXCS YMEHUMN:

PacKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKHMX NOHATHUW: XUMHYECKUAU
JJIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEILECTBO,
CII0KHOE BEIIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULATEIBHOCTD, CTECICHb
OKHUCJIEHHS, XUMUYECKasl peaKlus, XUMUYEeCKasl CBs3b, TEIUIOBOM 3PQeKT
peakuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIJIEKTPOJIMTHI,
HEDJICKTPOJIUTBI, JJIEKTPOIUTUYECKAsT IUCCOLMALMA, PEAKLUH HOHHOIO
oOMeHa, KaTaJu3arop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U



HEOOpaTUMBIE PEAKIMK, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCJIHUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMUYecKas CBA3b (xoBaneHTHas, HMOHHAas,
MeTauInuecKas ), KpucTaJindeckas pereéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKIUU, MPEAETbHO IOMYyCTUMAas KOHLEHTPALIHS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TMOHATHH U
MPUMEHSATH 3TU NOHATHUS IPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BAaTh XUMUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHS (Hopmyn
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHUSIX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OnpeAenéHHOMY KIJIAcCy COEOUHEHH 1o ¢dopMyliaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsg, MeETauIMuecKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOM (opMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUM, THUIl KPUCTAILUIMNYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpbiBaTh cMbIci [lepmonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OIHKCHIBaTh MW XapaKTepu30BaTh
tabnuunyio Gopmy [leproanueckold CUCTEMbl XHMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUA «TJaBHasg noxarpynma (A-rpynma)» U «1no0o4yHas
noarpynmna (b-rpynma)», manesie U OOJbIIME TEPUOABLI, COOTHOCUTH
0003HauEHN A, KOTOPbIE UMEIOTCA B IEPUOANUECKON TaOIUIIE, C YUCTIOBBIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sAApa, OOIIee 4YHUCIO JJIEKTPOHOB M paclpesiesieHue HuX 10
AJIEKTPOHHBIM CJIOSIM), OOBACHSTH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIWHEHUHN B Mpeaeiax MajblX NEpPUOJOB U
[JIABHBIX MOJICPYIII C YYETOM CTPOCHUSI UX aTOMOB;

KJIACCU(PHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYAacCTBYIOIIUX B pPEAKIUHU
BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 U3MEHEHUIO CTENEHEH OKHCICHHS
XUMHUYECKUX IJIIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOHBIX BEIIECTB, MOJITBEPXKIAsl OIKMCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIUN;

COCTaBJISITh  YPaBHEHHUS 3JIEKTPOJUTUYECKONM JAMCCOLUMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, MOITHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIINI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TPEBPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHUYECKOHN peaKinu;

COOJTI0/IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCY0M 1 1a00paTOpHBIM
o0opynoBaHWEM, a TakKe TMpaBujia OOpalieHusi C BEIECTBAMH B
COOTBETCTBHUM C WMHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMMaka M yriIeKHCIIOro ras3a);

MIPOBOJIUTH PEAKITUH, IOATBEPIKIAFOIINE KAaUeCTBEHHBIA COCTAB PA3INIHBIX
BEIIIECTB: PACIMO3HABATh OIBITHBIM ITyTEM XJIOpHI-, OpOMUA-, WOAWI-,
kapOoHat-, (Qocdar-, cummkar-, cyiabdar-, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIMH MBICIIUTECIILHOMN NEITEIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE PUUYUHHO-
CJICICTBEHHBIX CBSI3€U — JJII U3YYCHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peaknuii, E€CTECTBEHHO-HAyYHbIE METOABl TO3HaHUS — HaAOIIICHUE,
U3MEpEeHUe, MOJICIUPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MbICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

Ne

HaumenoBaHue pa3jiesioB u

KoanuyecTBO 4acos

KouTpoibHbIe

IIpakTH4eckue

JIEKTPOHHBIE (LM (pPOBbIE)

n/n TeM MPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PeCypChl
padoThI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
Xumusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bu6nmoreka [JOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YelloBeKa
BemecTBa u XuUMHUUeCcKHe bu6mmoreka [IOK
1.2 15 1
peaxkuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxkHeiimme npeacTaBuTe I HEOPraHUYECKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 6 1 bu6mmorexa [IOK
' 00 oKkcuIax https://m.edso00.ru/7f41837c
Bogopon. Ilonstue o bubnuorexa [IOK
2.2 8 1
KHCJIOTaX U COJAX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuorexa [JOK
2.3 5 1 1
OCHOBAaHMSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u [lepuogudeckas cucrema xummueckunx 31emMeHToB /[. U. MenaeneeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaﬂ CBA3b. OKI/[C.]IHTCJH)HO-BOCCTaHOBHTeJII)HbIe pealculm
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[Tepuonuueckuii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [IOK

3.1 7
XUMUYECKUX dyiemMeHToB 1. 1. https://m.edso0.ru/7f41837c
Menpeneesa. CTpoeHue atoma
XuMH4yeckast CBA3b. BuG 10K
HOJIMoTEKA
.2 -
3 Orucrensro 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIILHBIC peaKum/I
bu6mmoreka [JOK
J4! 15
TOTO TO pasaeity https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOITPAMME



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

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 [ToBTOpenue u yrirybiaeHue 3HaHUH 4 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKAS JUCCOIUALIMS. 9 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMUYECKUX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3ot, pochop u ux 7 1 Bubmmorexa [JOK
' PYHIRL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
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Paznen 3. Mera/iibl 1 X COeJMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68
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