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MHNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsl COCTaBJIEHA Ha
OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTesbHON MpPOrpaMMbl
OCHOBHOTO 00111ero oopazoBanus, npeacraBieHHbx B ®I'OC OO0, a takxke HA OCHOBE
(benepanbHOIl paboyeil mporpaMMbl BOCIIUTAHUS U € YUETOM KOHIEIIMHU MPENOAaBaHus
y4eOHOro nmnpeameTa «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3auusx Poccuiickoin
denepannu.

[Iporpamma mo XxuMuM Ja€T MpeICTaBIEHUE O LENsIX, 00IIel cTpaTerui o0ydeHus,
BOCIIUTAHUS U Pa3BUTHUS O0YUaAIOLIUXCS CPEJICTBAMH YUeOHOT0O MpeMeTa, YCTaHABIMBAET
o0si3aTeNbHOE MPEIMETHOE COJAEp)KaHME, MpeaycMaTpUBAaeT paclpeneieHle €ero 1o
KJIaccaM U CTPYKTYpPHpPOBaHUE IO pa3jieiaM U TeMaM MpOorpaMMbl 0 XUMUH, ONIpeAessieT
KOJIMYECTBEHHbIE W KAaYeCTBEHHBIE XapPaKTEPUCTHKU COACPKAHHS, PEKOMEHIYEMYIO
MOCJIEIOBATENIbHOCTh U3YUYEHUS XUMHUH C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBfA3€H, JOrMKM YydeOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH OOyuarolumxcs,
onpezenseT BO3MOXKHOCTH MpeaMeTa JUisl peanus3aluu TpeOOBaHUN K pe3ysibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOLIETro
oOpa3oBaHus, a TaKke TpeOOoBaHUI K pe3yjbTaTaM OOy4YeHMs] XMMHHM Ha YpOBHE lienei
M3y4YeHMs] TpeAMETa W OCHOBHBIX BHJIOB Yy4€OHO-NO3HABATEIBHON JEeATEIbHOCTU
oOyuJaromerocs o OCBOCHUIO Y4eOHOTO COJIepPIKaHMUS.

3HaHME€ XUMHH CIYKUT OCHOBOM uigs  (OpPMHUpPOBaHUS  MHPOBO33PEHUS
oOyuJarolerocsi, €ro MnpeAcTaBIeHUd O MaTEPUAILHOM EJUMHCTBE MHpPA, BAXHYIO POJb
urparot (GpopmMupyembie XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00
HBOJIIOIMM BEILIECTB B MPHUPOJIE, O MyTSIX pElIeHUs TNI00aTbHBIX MPOOIEM YCTONYHUBOIO
pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOW, SHEPreTHUUECKOW, MHUIIEBOM U HSKOJOTMYECKOU
0€301MacHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peau3allid BO3MOXKHOCTEH I caMOpasBUTHS U (HOPMHUPOBAHUS
KYJbTYPBI TUUYHOCTH, €€ 0011el 1 (YyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHUpOBaHHE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
oOydaromuxcsi,  HaBBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOW  JIeATeIbHOCTH,
AKCIIEPUMEHTAIIBHBIX U UCCIIEI0BATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B TOBCEIHEBHOU
KU3HU, TaK U B TPO(hecCUOHANBHON e TEIbHOCTH;

3HaKOMHT CO CIIeNU(PUKOIM HAYyIHOTO MBIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEIOCTHOTO
B3IJIA/la HAa E€QUHCTBO NPHUPOAbI U YEIIOBEKA, SBISETCA OTBETCTBEHHBIM 3TaloM B
(opMHUPOBAaHUH €CTECTBEHHO-HAYYHON IT'PaMOTHOCTH O00YYarouXcs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPHUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOrMYECKoe 0oOpa3oBaHUeE
00ydJaronuxcsi.

JlanHple HampaBlieHUss B OOY4YCHHMHM XUMHUHU OO0ECIIEUMBAIOTCS —CeU(UKON
coJiepKaHus y4eOHOTO MpeaMeTa, KOTOPBIA SIBIISETCS MeNarornyeckd aJlanTHPOBAaHHBIM
oTpakeHHeM 0a30BOW HAYKH XUMHH Ha ONPEIeIEHHOM dTane e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOro o0IIero oOpa3oBaHHUSI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TIOHATHI XUMHUHU, OCHOB
HEOPraHWYECKOM XWMHUHU M HEKOTOPBIX OTICIBHBIX 3HAYUMBIX MOHSATHN OPraHUYECKOU
XUMUHU.

CtpykTypa cojaepxaHUs MPOTpaMMbl MO XUMUU CPOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOTO MOAX0/1a K €€ n3ydyeHuro. CoaepKaHue CKIIAIbIBACTCSA U3 CUCTEMbI MTOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI 0 XUMUYECKoU peakiuu. O6e
3TU CUCTEMBbI CTPYKTYPHO OpPraHM30BAHBI MO MPUHIHUITY MOCIIEIOBATEIBHOTO Pa3BUTHUA
3HAaHUI HA OCHOBE TEOPETHUYECKHUX MPEICTABICHHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /I. . MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBA3H;

— TIpeCTaBJICHUMN 00 PIEKTPOIUTHUECKON AUCCOLMAIINK BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MTOTYUYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pPa3BHBAIOTCS IMOCIEAOBATEIHLHO OT OJHOTO YPOBHS K JAPYTOMY,
BBITIONTHASL (PYHKIIMM OOBSICHEHWS U TMPOTHO3HPOBAHHUS CBOWCTB, CTPOCHUA W
BO3MOXHOCTEW MPAKTUYECKOT0 MPUMEHEHUS U TTOJIYUYCHHS U3y4aeMbIX BEIIECTB.

OcBoeHMe TTPOrpaMMBI TT0 XUMUU CIIOCOOCTBYET (hOPMHUPOBAHUIO MPEICTABICHHS O
XUMHMYECKON COCTABJIAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOU IIPUPOJBI,
LEHHOCTHOTO OTHOUIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHuA B Hayke. M3yueHue
XUMHUH TPOUCXOJUT C MPUBJICYEHUEM 3HAHUN U3 paHee U3YyUEHHBIX YUeOHBIX MPEIMETOB:
«Oxkpyxarouuii Mup», «buonorus. 5—7 knacce» U «du3nka. 7 Kiacc».

[Ipy u3yyeHUM XUMUHU NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHYECKOU
HayKd Kak oO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKON NesSTeIbHOCTH
YeJlI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI! KyJIbTYpHL. 3a/jaua yueOHOro peameTa
COCTOMT B (POPMHUPOBAHHUU CHUCTEMbl XHMHUYECKUX 3HAHUH — BaXKHEWIIUX (HaKTOB,
NOHSTHM, 3aKOHOB U  TEOPETHUECKUX  IMOJIOKEHHWM, JIOCTYMHBIX  000OIIeHUI
MUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKH, B MPUOOIIEHWH K HAay4YHBIM METOJIaM
MO3HAHUS NPU U3YUYEHUH BEIIECTB U XMMHUECKHUX PEaKIuii, B QOPMUPOBAHUU U PA3BUTUHU
MO3HABATEIbHBIX YMEHUW W MX NPUMEHEHMH B y4eOHO-TO3HABATENbHON M ydeOHO-
HCCIIeIOBATENbCKOM JIEATENHbHOCTA, OCBOCHHMU TIPaBWJI 0OE30MAaCHOTO OOpalieHus ¢
BEILIECTBAMHU B MIOBCETHEBHOM KU3HU.

[Ipy u3yyeHUHM XWUMUU Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS BaXHOE
3HaYeHUE MPUOOPEH TaKue 11U, KaK:

— (opMUpOBaHHE HWHTEIUIEKTyalbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
caMOOOpa30BaHHIO, COTPYIHUYECTBY, CaMOCTOSTEILHOMY TMPHUHATHIO  PEIICHUH,
CIOCOOHOM aanTHPOBATHCA K OBICTPO MEHSIIOIIMMCS YCIOBUSM KH3HU;

— HAIPaBJICHHOCTh OOYYEeHHsI Ha CUCTEMATHYECKOEe MPHOOIICHHE 00yJYaromuxcs K
CaMOCTOSITEIIbHOM TMO3HABATEJIbHOU JEATEIIbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
(hOpPMHUPYIOIIMM MOTHBAIIUIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrevyeHne yCiIoBUi, CIOCOOCTBYIONINX MPHOOPETEHUIO 00YUaIOIIUMUCS OIBbITA
pa3HOOOPa3HOW JIEATENHHOCTH, TIO3HAHUS W CAMOTIO3HAHWSI, KIIFOUEBBIX HABBIKOB



(KITIOUEBBIX KOMIETEHIINI ), UMEIOIINX YHUBEPCATbHOE 3HAYCHHUE YISl PA3IMUYHBIX BUIOB
NEeSTeTbHOCTH;

— opmupoBanue oOmiel GyHKIMOHATLHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH,
B TOM YHUCJIE YMEHHUIN OOBSICHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YsI
3HaHHUS ¥ OIBIT, MOJIYYCHHBIE TPH HM3yYCHWH XHUMHUHU, MPUMEHATh HX TPH PEIICHUN
mpo0JeM B MOBCEAHEBHOM KU3HU U TPYAOBOU JAEATEILHOCTH;

— (¢opMHpoBaHHE y OO0YYaIOMMNXCS TYMAHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[IEHHOCTU XHUMHUYECKUX 3HAHUW i1 BBIPAOOTKH SKOJOTUYECKH I11€J1eCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHLHOCTH B IEJISIX COXPAHEHHUSI CBOETO 37I0POBbS U
OKpY>Karollel TPUPOIHON CPEbL;

— pa3BUTHE€ MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIUTAHHIO HA OCHOBE YCBOEHHS OOILEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIS U HAMIPABICHHOCTHU JATbHEHIIIEro 00yUeHHs.

OO6miee 4yucia0 4acoB, OTBEAEHHBIX JJII M3YYCHHUS] XUMHH Ha YPOBHE OCHOBHOTO
oO1rero oopa3oBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HEJIeNi0), B
9 knacce — 68 yacoB (2 "yaca B HEZICIIO).



COJAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHBbIE XUMHYECKHE TOHATHSA

[Ipenmer xumuu. Poins XUMUM B )KM3HH YeIOBEKa. XMMHS B CHCTEME HayK. Tena u
BemiecTBa. Gu3nuecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BemiecTB. [loHsTre o
MeToJax Mmo3HaHusi B XxuMuu. Yucteie BeniectBa U cMecu. CriocoObl pa3iesieHus CMece.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie u crokHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas ¢opmysia. BaneHTHOCTP aTOMOB XUMHUYECKHX DJJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. (OTHOcUTeNbHAs aToMHas Macca. OTHoOcuTenbHas
MOJIEKYJIsIpHast Macca. MaccoBast 107151 XUMUYECKOTO JIEMEHTa B COCTMHECHUM.

KomnuecTtBo BemectBa. Moss. Moisipaast macca. B3aumMocBsI3b KOJM4Y€eCTBa, MacChl
W 4YuCla CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo QopMynaM XUMHYECKUX
COEJIMHEHUN.

dusznyueckue U XUMUYECKUE SBJICHUS. XUMHUUYECKash peakius u e€ mpu3Haku. 3aK0H
COXpaHEHHUsI MAacChl BEIIECTB. XUMHUYECKUE ypaBHeHUs. Kiaccudukaius XUMHUYECKUX
peakiuii (COeTMHEHMs, Pa3I0KEHHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOH TMOCyl0ol, mpaBuiamMu paboTel B Jjabopatopuu U
npuémMamu oOpailleHus ¢ JabopaTopHbBIM O0OpYIOBaHHMEM, H3yY€HHUE M OIHCaHue
(bu3nuecKux CBOMCTB OOpa3l0OB HEOPTaHWYECKUX BEIECTB, HAOIIOJeHUE (PUINYECKUX
(naBneHue BOCKa, TasTHUE JIbJA, pPACTUpAHKE caxapa B CTYNKE, KUIIEHHE U KOHJEHC Al
BOAbI) W XUMHUYECKUX (TOpeHHE CBEYM, MPOKAJIMBAHUE MEIHOW TMPOBOJIOKH,
B3aMMOJICIICTBUE Mella C KHUCIOTOW) sIBJICHHUM, HAOJIOJACHHE W ONKMCAHHE NPHU3HAKOB
NPOTEKaHUd XUMHUYECKUX peakiui (pas3io’keHue caxapa, B3aUMOJCUCTBHE CEpHOM
KHUCIIOTBI C XJIOpUJIOM Oapus, pasznokeHue ruapokcuna meau (ll) mpu HarpeBaHuw,
B3aUMOJICHCTBUE Keje3a ¢ pacTBopoM conu meau (I1), uzyuenue crnocoOoB pa3aeneHus
cMeceil: ¢ TOMOIIbI0 MarHuta, (GUIbTPOBAHWE, BbINAPUBAHUE, JUCTUIUISALIUA,
xpomatorpadusi, MpOBeJICHWE OYUCTKU IOBAPEHHOW COJM, HAOJOJIEHUE U OIHCaHUe
pE3yNbTaTOB TPOBEACHUS OIbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUSI MAcCCHI,
co3/1aHHe MOJIeNiel MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMech razos. CocrtaB Bo3ayxa. Kucinopoa — 31eMEHT U IPOCTOE BEILECTBO.
Haxoxzaenune kucimopoaa B mpupoje, PU3NYECKHE M XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunel. Ilpumenenne xucnopoma. CrocoObl MOMy4YeHHS KHCIOpoAa B
naboparopu ¥ TpOMBIIUIEHHOCTH. KpyroBopor kucinopoga B npupone. O30H —
AIITOTPOTHAS MOIUPUKAIINS KUCIOPOA.

TeroBoit 3 deKT XUMHUUECKON peaKIiu, TEPMOXUMHUECKHE YPAaBHEHHS, IK30- U
SHIOTEpPMUUECKUE peaklru. TOIUIMBO: Yrojib U METaH. 3arpsA3HeHuEe BO3/yXa, YCUJICHUE
MapHUKOBOTO 3 (ekra, paspymnieHue 030HOBOTO CIIOSL.



Bonmopon — sneMeHT M mpoctoe BemecTtBo. HaxoxzaeHue Bomopoaa B IPUPOJE,
(du3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl monyyeHus. Kucnorer u
COJIH.

Mosnsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

®usnueckue cBOMCTBA BOAbl. Boma xak pactBopurens. PactBopsl. HackleHHbIEe 1
HEHACBIIIEHHBIE pacTBOPBL. PacTBOpUMOCTH BelleCTB B BoJe. MaccoBas 1075 BEIIECTBA B
pacTBope. XnMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Ponb pacTBOpoB B mpHpoOAEc U B
KU3HM YenoBeKa. KpyroBopor Boibl B Ipupoie. 3arpsA3HeHUE TPUPOAHBIX BOA. OXpaHa u
OYKCTKA MPUPOIHBIX BOJI.

Knaccudukarmuss  Heopranmueckux coemuHeHuid. Oxcunpl.  Knaccudukanms
OKCHJIOB: coJieoOpaszyroiue (ocHOBHBIE, KHUCIIOTHBIE, amdoTepHsbIe) u
HecosieoOpasyromue. Homenknarypa okcugoB. Pu3MYECKHe M XMMHYECKHE CBOMCTBA
okcuioB. [lonmyueHnne okcHUIoB.

OcHoBanus. Knaccudukaruss oCHOBaHUH: MIETOYU U HEPACTBOPUMEBIE OCHOBAHMSI.
Homenknarypa ocHoBanuii. Puznyeckue © XUMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tosryuenune OCHOBaHUN.

Kucnotsl. Kinaccuduxanus kucnor. Homenknatypa kucior. dusmyeckue u
XMMHUYECKHE CBOMCTBA KUCIOT. Pan akruBHocTH MetaiuioB H. H. bekerosa. Ilonyuenne
KHUCJIOT.

Comu. Howmenknarypa cosneil. ®PuU3MYECKME W XUMHUYECKHE CBOMCTBA COJICH.
[Tonyuenue coiei.

['eneTnyeckas cBsi3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COCIUHEHUN.

Xumuueckuit Ikcnepumenm:

KaueCTBEHHOE ONPENENICHUE COJEpkKaHUusl KUCIOopoJa B BO3IyXe, IOJIyYEHHE,
coOupaHue, pacrno3HaBaHWE W H3Y4YEHUE CBOMCTB  KHUCJIOpOJa, HaOIIOJeHUE
B3aUMOJICVCTBUSA BELIECTB C KHUCIOPOJOM U YCIIOBHUS BO3HUKHOBEHHUS U MPEKPAILICHHS
ropeHus (moskapa), O3HaKOMJICHHE C 0Opa3llaMl OKCHIOB W OIMCAaHWE HMX CBOWCTB,
nojilyuyeHue, coOupaHHue, paclio3HaBaHWE U M3Y4YEHHE CBOMCTB Bojopoja (TopeHue),
B3auMojieiicTBUe Boaopona ¢ okcugomM Mend (ll)  (Bo3MOXKHO HCHONB30BaHUE
BHJIEOMATEPHUAIIOB), HAOIIOACHHE 0OPA3I[OB BEIIECTB KOJIUYECTBOM | MOJIb, MCCIIEIOBAHUE
O0COOCHHOCTEH PAcCTBOPEHUS BEUIECTB C Pa3IMYHONW PaCTBOPHUMOCTHIO, NMPUTOTOBIICHUE
PacTBOPOB C ONPENEITEHHON MaCCOBOM J0JIEM PAaCTBOPEHHOTO BENIECTBA, B3AMMO/ICHICTBUE
BOJAbl C MeTaulamMu (HaTpueM U KajublueM) (BO3MOXXHO  HCHOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIIEIOBAaHUE OOPA3I[OB HEOPraHMYECKHX BEIIECTB pPa3IMYHbIX
KJIACCOB, HAOIIO/IEHUE U3MEHEHHSI OKPACKU UHIMKATOPOB B PACTBOPAX KHUCIIOT U HIEJIOYEH,
n3yueHue B3aumoaeiictBua okcuna meau (ll) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT C
METaJUIAMH, pEaKUWi HEWTpaln3aluM, T[OJYyYEHHE HEPaCTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJTHOI'O0 METaJUla APYTUM U3 PAaCTBOpA COJIHM, PELICHUE IKCIIEPUMEHTAIBHBIX
3a1a4 1o teme «BaxxHenune Kiacchl HEOPraHUYECKUX COSTUHEHUIN.

IMepuoanyeckuii 3axkoH u [lepuoauyeckas cucreMa XuMHUYECKUX j1eMeHTOB /1.
N. MenpaeneeBa. Crtpoenue aromoB. Xumuueckass cBsi3b. (OKHCIMTEIbHO-
BOCCTAHOBHMTE/IbHbIC PEAKIMHU



[lepBble MONBITKH KJIACCU(PUKALNKA XMMHUYECKUX 3JIeMEHTOB. [loHsATHE O rpymnmax
CXOHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETOYHO3EMEIbHBIE METAIIJIbI, TAJIOTE€HbI, UHEPTHBIE
ras3pl). DJI€EMEHTBI, KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCUABI U THIPOKCHUIBI.

Ilepnognueckuii 3akoH. Ilepmoanueckas cucrema XUMUYECKHX dnemeHToB [[. M.
MenpeneeBa. KopoTkonepuoanas v JiMHHONIEpHoHas popMel [leproauueckoii cuctemsl
xumuueckux 3nmeMeHToB [[. M. MenneneeBa. Ilepuoast u rpynmnbl. OuU3ndecKkuii CMBICI
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEpUOA U TPYIIBI dJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3otomsl. OnekTpoHsl. CTpoeHHE
ANEKTPOHHBIX 000104eK aToMoB NepBhIX 20 XuMuYecKux 3yeMeHToB llepmonnueckoit
cucteMbl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO OJJIEMEHTA II0 €ro
nonoxenunto B [lepuonnueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH  M3MEHEHHsI paaudyca aTOMOB XUMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB I10 TPYIIIIaM U IEpUOIaMm.

3nauenue Ilepuonnueckoro 3akoHa u Ilepmogmyeckoil CHUCTEMBI XUMHYECKHX
BJIEMEHTOB JUISl Pa3BUTHS HAYKU U nIpakTuku. /. 1. MenaeneeB — yd€HbIN U IpakIaHUH.

Xumuyeckass  cBs3b. KoBasieHTHass  (mojsipHass W HEMOJIsIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucneHns. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIponecchbr
OKHCJICHUSI U BOCCTaHOBJICHUS. OKHUCIIUTENN U BOCCTAHOBUTEIM.

Xumuueckuit Ikcnepumenm:

u3yuyeHue oO0pa3lloB BELIECTB METAUIOB U HEMETAJUIOB, B3auMOJIEHCTBHE
TMAPOKCUAA LHMHKA C PACTBOPaMM KHUCJIOT M WICJIIOYEH, IIPOBEJICHUE OIBITOB,
WITIOCTPUPYIOLINX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaxIy pa3iokKeHus, COEJUHEHN).

Mesicnpeomemmuuie ceaszu

Peanuzanuss MeXNpeIMETHBIX CBs3€d IIpM  M3yYEHUHM XMMHM B &8 KIiacce
OCYILECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX MMOHSITUH, TaK
U TIOHATHUM, SIBJSIFOIIMXCA CHCTEMHBIMM JJIs OTACIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOTO IUKJIA.

OO11re ecTeCTBEHHO-HAyUHbIE TIOHATHUS: HAYUHbIH (hakT, TUIOTE3a, TEOPUs, 3aKOH,
aHanu3, CHHTE3, Kilaccu(uKauus, NEepUOJUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAaHNE, U3MEPEHUE, MOJIENb, SIBICHHE.

®dusuka: marepus, aToM, 3JEKTPOH, INPOTOH, HEUTPOH, MOH, HYKJHWI, H30TOIBI,
PazioaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUIL 3apsijl, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBA, ra3, (U3MYECKUE BEIWYHMHBI, EJUHMIBI HW3MEPEHMs, KOCMOC,
IIaHETHI, 3BE3/1b1, COHIIE.

buonorus: hoTocunTe3, MBIXaHUE, OMOChepa.

I'eorpadus: atmocdepa, rumpochepa, MUHEpANbl, TOPHBIE IMOPObI, IOJE3HBIC
HCKOIIa€MBbI€, TOIIMBO, BOJAHBIE PECYPCHI.

9 KUIACC

BewmecTBo 1 XuMHYecKasi peakuus

Ilepnognueckuii 3akoH. Ilepuoanueckas cucrema XxumMudeckux snemeHtoB [I. M.
MenpeneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B MU3MEHEHMM CBONMCTB XUMHUYECKHX



2JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaIMs, KAIBLIMS U UX COCIUHEHNN B COOTBETCTBUU C
IIOJIO’KEHUEM JJIEMEHTOB B lleproanueckon cuctemMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJIbl XMMHUUECKON CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCHMOCTbB CBOWMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKON
CBSI3U.

Knaccuukanyss ¥ HOMEHKJIATypa HEOPraHMYECKMX BEUIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHM,
TEHETUYECKAsl CBSA3b HEOPTaHWYECKUX BEIIECTB.

Krnaccugukanuss XMMHUYECKHX peakUMid MO pa3IMyHbIM MpU3HAKaM ([0 YHUCIY U
COCTaBY Y4YaCTBYIOLIMX B PEAKIUHU BEILIECTB, 10 TEIUIOBOMY 3(PQeKTy, Mo M3MEHEHHUIO
CTENeHE OKHCIEHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO
KaTanu3aropa). OK30- U SHAOTEPMHUUECKHE PEaKlUi, TEPMOXUMUYECKUE YPAaBHEHUS.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. [lonstue o0 o0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusax. [IoHATHE O TOMOTreHHBIX U TETEePOTreHHBIX
peakuusax. [lonarne o kartanuze. IloHsATHE O XHMMHuYecKOM paBHOBecHH. DaKTOpHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKON PEAKLUU U MOJ0KEHNE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBLHOM peakunu. COCTaBIE€HUE YPaBHEHHUU OKHCIMTENIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUii ¢ UCTIOIB30BAHUEM METO/1a AJIEKTPOHHOTro OanaHca.

Teopust 3JAEKTPONUTHYECKON TUCCOUMALUU. JIEKTPOJIUTHI U HEINEKTPOJIUTHI.
Katnonsl, aHvoOHbl. MexaHU3M JUCCOLMAIMU BEUIECTB C pa3JIMYHbIMU BUAAMHU
xuMHu4deckoi cBs3u. Crenens Aucconuanuu. CUIbHbBIE U ClIa0ble ANEKTPOIUTHI.

Peakiuu moHHOro oOmeHa. YcClIOBUSA NPOTEKaHUs peaklUii HOHHOTO OOMeEHa,
IIOJIHBIE U COKpAIllEHHBbIE NOHHBIE YpaBHEHUS peakuuil. CBONCTBA KUCIOT, OCHOBAaHUN U
coJieil B CBETE MpeICTaBIeHUN 00 3JIEKTPOIUTHUECKOW auccoruanuu. KadectBeHHbIe
peakuuu Ha MoHbL. [loHATHE O TUAPONIH3E COJIEH.

Xumuueckuit Ikcnepumenm:

03HAKOMJICHHE C MOJEIISIMU KPUCTAJUIMUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METAJUIOB M HeMeTaJlloB (TpaduTa W amMasa), CIOKHBIX BEIIECTB (XJIOpHa HATpPHS),
HCCIIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEaKIMK OT BO3IECUCTBUS Pa3IUUHBIX
(bakTopoB, HCCIEAOBAHUE AICKTPOIPOBOJHOCTH PACTBOPOB  BEIIECTB, IIpoliecca
JTUCCOIIMAIMU KHUCIIOT, 1IeJI0Uei U cosieil (BO3MOKHO UCII0JIb30BAHUE BUIE0 MATEPHATIOB),
MIPOBEJICHUE ONBITOB, WUTIOCTPUPYIOMINX MPU3HAKA TPOTEKAHHUS pPEaKUUd HOHHOTO
oOMeHa (oOpa3zoBaHue oOcajka, BbIIETIEHUE Ta3a, O0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHwue,
peakuuu pas3loXKEHUs, COECOUHEHMS), paclO3HABAHWE HEOPraHMYECKMX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEaKLNii HA MOHBI, PELIEHUE KCIIEPUMEHTAIbHBIX 3aau.

Hemertannbl 1 uX coeiMHEHUA

OOm1as xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
creneHu okucienusi. CtpoeHue u GU3NYecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHYECKUE CBOMCTBA Ha MPUMeEpE XJIopa (B3aMMOJEICTBUE C METAIJIaMU, HEMETAJUIAMH,
niesioyamu). Xnoposogopoa. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, IOIY4YEHHE,



IIpUMEHEHKe. JleficTBHE XJIopa M XJIOPOBOJOPOJA HA OPraHM3M 4esoBeKa. Baxuenmmue
XJIOPUBI U UX HAXOXKJECHUE B MPUPOJE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTeNeHN okuciaeHusl. CTpoeHre U GU3NYECKue CBOMCTBA MPOCTHIX BEILIECTB
— KUCJIOpoJia U cepbl. AJJIOTPONHBIE MOAU(DUKALUU KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOOPO, CTpOeHUE, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA. OKCHIbI
Cepbl KaK IMPEJCTAaBUTENM KHUCIOTHBIX OKcHAOB. CepHas Kuciaora, (usnyeckue u
XMMHYECKHE CBOMCTBaA (0OIIME KaK IMpEeACTaBUTENs Kiacca KUCIOT U CHELH(PUUECKHE).
XUMUYECKUE PEAKIINH, JeKaIe B OCHOBE IPOMBIIIJIEHHOTO CITOCO0a MOJIyYEHUs! CEpHOMI
KUCHO0THL. [Ipumenenune cepHoi kucinoThl. Coau CEpHOM KUCTIOThI, KAUECTBEHHAs! PEaKIUs
Ha cynb(par-uoH. Haxoxzaenue cepsl M €€ coeIMHEHUN B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPY KAIOIIeH cpelibl COeTMHEHUSIMHU Ccepbl (KUCIOTHBIE JOKAM, 3arpsI3HEHUE
BO3/IyXa M BOJAOEMOB), CIIOCOOBI €r0 MPeIOTBPAIICHUSI.

O6mas xapakrepucTuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUs. A30T, paclpocTpaHeHUE B Mpupoie, pu3nueckue u
XUMHueckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHakK, ero (Qusmueckue u
XUMUYECKHE CBOWMCTBA, MoyuyeHue W mpumeHeHue. Coau aMMOHUA, UX (U3HUYECKUE U
XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHUs. A30THas
KHCIIOTa, e€ oJTyueHue, (pusndeckre u XuMuieckre CBOMCTBa (001ue Kak MpeCTaBUTEeNs
Kjacca KHCIOT M crnenuduueckue). lcnonp3oBaHne HUTPATOB U COJEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX YAOOpeHU. XUMHUYECKOe 3arpsi3HEHUE OKpPY’Kalolleld cpebl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE J0XKIW, 3arpsA3HEHHE BO3/1yXa, MOYBBI U BOJOEMOB).
docdop, amnorponHbie Moaudukanuu docdopa, GuU3NUECKUE U XUMUIECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopuas kucmora, pu3MdecKkue M XUMUUYECKHUE CBOMNCTBA,
nonyudenue. Mcnonb3oBanue GocdaTtoB B kKauecTBE MUHEPAIBbHBIX YIOOPEHUI.

O6mas xapakrepuctuka 31emMeHToB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble  CTEMEHW  OKHUCIEHHUA.  YTIEepoJ,  aUIOTPOIHble  MOAM(HUKAIUH,
pacnpocTpaHeHue B Tnpupone, (GuU3MYEeCKUe M XUMUYECKHE CBOMCTBA. AjcopOrms.
KpyroBopot yriepoaa B mpupoae. Okcupl yriaepoaa, ux (u3MYecKue U XUMHUYECKHE
CBOICTBA, JIEHCTBUE HA JKUBBIE OPTaHU3MBI, TIOJyUYeHHUE U MPUMEHEHHE. JKOJIOTHIYECKHIE
npoOsieMbl, cBsizaHHbIE ¢ okcuaoM yriaepona (1V), runoresa riaobalbHOTO MOTETUICHUS
KJIUMaTa, TMapHUKOBBIA 3(pdexT. YroibHas KUCIOTa M €€ colM, UX (U3NYECKUe U
XUMHYECKHE CBOMCTBA, MOJTyYeHNE U MpuMeHeHnne. KauecTBeHHas peakius Ha KapOOHaT-
noHsl. Vcronb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHauanbHBIE MOHATHA OO0 OPraHMYECKHX BEIIECTBAX KAaK O COCTUHEHHSIX
yriaepona (MeTaH, 3TaH, JTWJIEH, AlETUJIEH, 3TaHOJ, TJIMUEPUH, YKCYCHAasl KHUCIOTA).
[TpupoaHble UCTOYHUKU YTIAEBOAOPOIOB (Yrojb, MPUPOIHBINA ra3, HEPTh), MPOAYKTHI HX
nepepaboTku (OCH3MH), UX POJIb B OBITY W MPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTHYECKU
BOKHBIX BEIIECTBAX: XKHUpax, OelKax, YrJIeBoJaX — W HMX POJIM B JKU3HH 4YEJIOBEKA.
MarepuanbHoe €JMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTMHEHUM.

Kpemnwii, ero ¢usndeckre U XMMHYECKHE CBOWCTBA, MOJyYeHHE U NMPHUMEHEHUE.
Coenunenust kpeMuusi B npupoje. O0mue npencrabienus o6 okcune kpemuaus (1V) u



KpeMHHEeBON kuciore. CUIUKATBl, UX HCIOIb30BAHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiimne crTpouTelnbHbIE MaTepuUalibl:  KepaMHKa, CTEKJIO, LIEMEHT, O€TOH,
xese300eToH. [IpoGieMbl 0€30MacHOrO MCIOJIb30BaHUS CTPOUTENBHBIX MATEPUAIOB B
MMOBCEIHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3yueHrue oO0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBEJICHUE KAaYeCTBEHHBIX PEAKIMNA Ha XJIOPUJ-WUOHBI U HAONIOJCHUE MPU3HAKOB X
MIPOTEKAHUSI, OTBITHI, OTpaKaIOIINe (PU3NIECKHUE U XUMUYECKHUE CBOMCTBA TAJIOTEHOB U MX
COeIMHEHUH (BO3MOKHO UCIOJIb30BAHHUE BUIEOMATEPUAJIOB), 03HAKOMIJICHHE ¢ 00pa3iiaMu
XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COeTUHEHUSIMHU
(BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEpPHUAJIOB), HAOMIOJCHUE Mpollecca OO0YTIUBaHUS
caxapa Moj| JIeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHUCIOTHI, U3YUYCHHUE XUMHUYECKUX
CBOICTB pPa30aBJICHHON CEpPHOM KHUCJIOThHI, MPOBEACHHE KAaueCTBEHHOW peakluu Ha
cynbdaT-uoH U HaOIIOJCHUE MpU3HAKA €€ MPOTEKaHMs, 03HAKOMIICHHE C (DU3NYECKUMU
cBoMicTBamMu aszota, ¢ochopa W UX COCAUHECHHH (BO3MOXKHO HCITOJIb30BAHHE
BHJICOMAaTepUaIoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YyIOOpEHM, TMOIyUYeHHUe,
cobupaHue, pacrno3HaBaHWE W U3yUYCHHE CBOWCTB aMMMAaKa, MPOBEJCHUE KAYECTBEHHBIX
peaknuii Ha WOH aMMOHHS W (ocdaT-MOH UM H3yUYECHHE TPU3HAKOB HX MPOTEKAHUS,
B3aMMOJICHICTBUE KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbi (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIOB), W3y4YE€HHE MOJIEIe KpUCTAUIMYECKUX PEeHIETOK
anMaza, rpaduta, QyepeHa, 0O3HaAKOMIIEHHE C MPOLECCOM aJcOpOIUU PAacTBOPEHHBIX
BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM MPOTUBOrasa, mojlydeHue, cooupaHue,
pacIio3HaBaHWE M M3YyUYEHHE CBOMICTB YIJIEKHUCIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha KapOOHAT M CHUJIMKAT-MOHBl W H3yYeHUE NPU3HAKOB HUX MPOTEKAHMS,
O3HAKOMJICHHE C  MNPOAYKUIMEW  CUIMKATHOW  IPOMBILUIEHHOCTH,  pEUICHUE
AKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIlne HeMETAIIbl U UX COSUHEHUSD.

MeTtaJibl U MX COEUHEHM S

OO6mias xapakTepucTUKa XMMHUYECKUX 3JIEMEHTOB — METAJIOB HAa OCHOBaHUHM HUX
nonoxeHus: B Ilepuogmueckon cucreme xummuueckux snemeHTtoB [[. M. Menneneesa u
cTpoeHuss atoMoB. CTpoeHHe MeTauioB. MeTaminueckass CBS3b U MeETaJIMYECKas
KpUCTAJUIMYECKasd pEemETKa. DIEKTPOXUMUYECKUM PAJ HANPSHDKEHWM  METaJIOoB.
duznyeckue U XMMUYECKHe CBOMCTBa MeTaliioB. OO0IIKe criocoObl OTyUYeHUs METaIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOppo3uu. CriiaBbl
(cranp, 4yTryH, DIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lemounble MeTawibl: MojoxkeHue B llepuonnueckold cucTeEME XUMHUYECKUX
snementoB JI. U. MeHneneeBa, CTpO€HME HX aTOMOB, HAXOXKIECHHE B MPUPOJE.
du3znueckue M XUMHUYECKUE CBOWcTBa (Ha mpuMepe Hartpus M Kanusa). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kayus. [IpMeHeHre MEenoYHbIX METAIIJIOB U UX COCIUHEHUI.

[IlenoyHo3eMeNbHBIE METAIIIIBI MATHUKA M KAIBLMM: MOJIO)keHUe B [lepuoanueckon
cucremMe XumMudeckux aneMeHToB [l. 1. MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0KJICHUE
B mpupone. dusnyeckne M XMMHUYECKHE CBOWCTBA MarHvs M KainbLus. Bakueimue
COCIIMHEHUSI Kalblusg (OKCUI, TUAPOKCHUI, coiin). JKECTKOCTh BONBI M CIIOCOOBI €&
YCTpaHEHHUS.



Antomunuii: nonoxxenue B [lepuoanueckoit cucteme XumMuyeckux snemenTos /1. U.
MeHieneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupoje. Ouznueckue U XUMUUYECKHUE
CBOMCTBa alfOMUHUS. AMQPOTEpHbIE CBOWCTBA OKCUAA U TUIPOKCUIA ATFOMUHHSL.

Kenezo: nomoxenune B Ileprogmueckoil cucteMe XuMHU4deckux 3imemeHToB [l WM.
MeHeneeBa, CTpOCHHE aToMa, HaxXOXKJEHUE B mpupoje. Pu3nueckue M XUMHUUYECKHE
cBoMcTBa xene3a. Okcunapl, Tuapokcuabl u conn sxenesza (I1) u xenesa (1l), ux cocras,
CBOICTBA U MOJIYYEHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE ¢ 00pa3llaMi METaUIOB M CIUIaBOB, UX (PU3NYECKUMH CBOMCTBaMH,
M3y4YeHHE  pe3yJIbTaTOB  KOPpPO3UM  METAUIOB  (BO3MOXKHO  HCHOJIb30BaHUE
BHJIEOMATEpUaIoB), 0COOEHHOCTEN B3aMMOJEHCTBUSA OKCUA KaJIbLIUSI U HATPHs C BOAOU
(BO3MOKHO HCIOJIb30BAHME BUACOMATEPHATIOB), UCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI,
npolecca ropeHus xele3a B KUCI0poie (BO3MOXKHO MCIOJIb30BaHUE BHUJIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi HA MOHBI: MarHusl, KaablUsl, A TFOMUHUS,
uuHka, kenesa (Il) u xenesa (Il1), menu (Il), HaGmoneHME M omMMcaHUE MPOLIECCOB
OKpalllMBaHUs TJIJAMEHU MOHAMU HATpUS, KaJlus U KaibIus (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMAaTepUasoB), HcciaeoBaHue aM(pOTEPHBIX CBOWCTB THAPOKCHUIA AIOMUHUSA U
THAPOKCH/IA IIMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeire MeTasibl
U UX COCTUHCHUS.

XuMHS U OKPYKAKIIAS cpeAa

BemectBa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeloBeka. besomacHoe
UCIIOJIb30BAHME BEIECTB M XHUMHUYECKUX peakuuit B ObiTy. IlepBas momomb mnpu
XUMHUYECKHUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpy’Karomend cpeabl (MpeneibHas —JIOMyCcTUMAas
KOHIIeHTpauusa BemectB, fganee — [I/IK). Ponb XuMHM B pelIEHUH 3KOJIOTHYECKUX
pooIeMm.

Xumuueckuit sIkcnepumenm:

u3ydyeHue oOpas3loB MarepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpHbBIE
MaTepHuaJbl).

Mescnpeomemnuwie ceéazu

Peanuzamusi MeXnpeIMETHBIX CBsI3€ld INpU HM3y4YeHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS] Yepe3 UCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK
U TIOHATHH, SBISIIOIMIMXCS CUCTEMHBIMU N7 OTIEIbHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO ITUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MMOHATHUS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaNM3, CHHTE3, KiIaccuukamusi, TEPUOAUYHOCTh, HAOIIOACHUE, OSKCIIEPUMEHT,
MOJICTUPOBAaHUE, H3MEPEHHE, MOJIeNb, SBIICHUE, MAPHUKOBBIA AIPQPEKT, TEXHOJOTHS,
MaTepuabl.

®u3nka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], W30TOIIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIa, SJEKTPUUYECKHUI 3apsi], MPOBOJHUKH, MOIYNPOBOIAHUKU,
TVDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, T€N0, 00BEM, arperaTHOe COCTOSIHHE BEIeCTBa,
ra3, pacTBOp, pPacCTBOPUMOCTh, KPUCTAUTMYECKas pemeéTka, CIUTaBbl, (U3HUYECKUE



BEJIMYMHBI, CIWHUIBI H3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MIMI,
Connue.

buonorus: ¢dorocunres, npixaHue, Ouocdepa, -HKOCUCTEMA, MHHEpAIbHBIE
yI00pEeHHST, MUKPOIIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHEBIC BEIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE TMOPOMBI, IOJIE3HBIE
MCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHA
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUSA

JINUYHOCTHBIE PE3YJIbTATbDI

JIM9HOCTHBIC PE3yJIbTATHl OCBOCHUS MPOTPAMMBbl OCHOBHOTO OOIIIEro 0Opa30BaHUS
JOCTUTAIOTCS B XO0J¢ OOYyYeHHS XWMHUW B CIUHCTBE Y4YeOHOW W BOCHUTATCIIHHOMN
JeSITEIbHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMUA POCCHHCKHUMH COIMOKYJIBTYPHBIMUA U
JTYXOBHO-HPABCTBECHHBIMH IICHHOCTSIMH, PHHATHIMH B OOIIIECTBE MPAaBHJIAMU U HOPMaMHU
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHS M COMATH3AIINN
oOyyJaronuxcsi.

JInaHOCTHBIC pE3yJIbTAThI OTpaKaroT TOTOBHOCTb o0yJaromuxcs
PYKOBOJICTBOBATLCS CUCTEMON TMO3UTHUBHBIX LEHHOCTHBIX OPHEHTAIMH W paCIIMPCHHE
OTIBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHMSA

IICHHOCTHOTO OTHOIICHHSI K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACJICAUIO, MOHMMAaHUS 3HAYCHHUS XUMHUYECKON HAYKH B JKU3HU COBPEMEHHOTO
o0mmiecTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOW WHGPOpMAIME O TepeaoBhIX
JTOCTH)KEHUSAX M OTKPBITHUSIX MHUPOBON M OTCUCCTBECHHON XMMHHU, 3aHHTEPECOBAHHOCTU B
HAyYHBIX 3HAHHUSIX 00 yCTPONCTBE MUpPA M OOIIECTBA;

2) rpasKAaHCKOro BOCIIUTAHUS:

NPEJICTaBIICHUS O COMATBHBIX HOPMaX U MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHHUH B
KOJUICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOM,
y4eOHOMCCIIEIOBATENBCKON, TBOPYECKOW M JIPYTUX BUIAX JESTEILHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHOM JIESITETLHOCTH MPH BBHITIOJHEHUH YUEOHBIX, ITO3HABATEIBHBIX
3a7a4, BBITOJHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX TIPOCKTOB,
CTPEMJICHHST K B3aWMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIlECCe O3TOW ydeOHOU
NS TeTbHOCTH, TOTOBHOCTH OIEHUBATh CBOE IMOBEICHUE U MOCTYIIKM CBOMX TOBApPHUIIICH C
TIO3HIIMY HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN MOCTYITKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUSI:

MHUPOBO33PCHUYCCKUE TIPEACTABICHUS O BEIIECTBE W XHUMHUYECKOH pEeaKIuy,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOIINE OCHOBY IS
MOHMMAaHUSl CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI NMPUPOJIBI, B3AUMOCBS3AX UEIOBEKA C MPUPOIHOMN CPEloi, O
POJIM XUMHH B IIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

TI03HABaTEIbHBIC MOTHBHI, HAaITPaBJICHHBIC HA TIOJYYCHUE HOBBIX 3HAHHUH 110 XMMUH,
HEOOXOUMBIC Uil OOBSICHEHUSI HAOJIF0JaeMBbIX TPOIIECCOB M SBJICHUM, TO3HABATEIILHOM,
WHQPOPMAIIMOHHOW ¥ YUTATEIbCKOW KYJBTYpPhI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTCILHOU
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JTUTEPATYPOH, TOCTYITHBIMH TEXHUYCCKHUMHU
cpeacTBaMu WH(GOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K 00YUCHHIO U TIO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MIPOSKTHON M MCCIIEI0BATEIBCKON JCSITEIILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTH U YPOBHS 00yUCHUS B TATbHEUIIICM;



4) popMuUpOBaHHUS KYJIbTYPbI 310POBBSI:

OCO3HAaHHE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHHUS K CBOEMY 310POBBIO,
YCTaHOBKHM Ha 370pOBBI 00pa3 *KH3HU, OCO3HAHUE MOCIEICTBUN U HENPUATHUE BPEIHBIX
NpUBBIUEK  (YHOTPEOJEHUs aJKOroJyis, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTH
coOI0IeHHs ITpaBUiI O€30MACHOCTH MPU 0OpPAIIEHUH ¢ XUMUYECKUMU BEILIECTBAMHU B OBITY
Y peaIbHOM KU3HU;

5) TpyA10BOro BOCIIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY H3yYEHHI0 Mpodeccuil U Tpyda pa3iudyHOIo poja,
yBaX€HUE K TPYyAy U pe3yJibTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHs] MPEIMETHBIX 3HaHUM MO XUMHUHU, OCO3HAHHBIA BHIOOP WHAMBUAYaTbHOU
TPACKTOPUU TPOAOKEHHUS 00pa3oBaHMsI € YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTM K XHMHH, OOILIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YyCHEeHIHON
npodeccuoHanbHONW JAEATETbHOCTH W Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJIanTUPOBAThCA B MpOo(eccuoHaNbHON Cpefie;

6) 3K0JIOrHYecKOoro BOCIIMTAHHA:

9KOJIOTMUYECKH 11eJIeco00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYIIECTBOBAaHMS, IMOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M OE30MaCHOTO
oOpa3a KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY H
TICUXMYECKOMY 3JI0POBbIO, OCO3HAHHE IEHHOCTHU COONIOICHUS TpaBMil O€30MacHOTO
HOBEJICHUsI IpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalUsIX, YIPOXKAIOLINX 310POBBIO U
JKU3HU JT10JICH;

CHOCOOHOCTHU MPUMEHSTH 3HAHUSI, IOJyYaeMble IPU U3yUYEHUH XUMHUH, JUIS PELICHUS
3aJla4, CBSI3aHHBIX C OKPY’)KAWOIIEH IPUPOJHOW CpenoM, Uil IOBBIIICHHUS YPOBHS
9KOJIOTUYECKOHN KyJIbTYpPbI, OCO3HAHMSI TJI00aJIbHOTO XapaKkTepa SKOJIOTHYECKUX MpodiieM
Y ITyTE€H UX pEIEHUs IOCPEACTBOM METOA0B XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS
PYKOBOJICTBOBATbCS UM B [TI0O3HABATEIbHOW, KOMMYHUKAaTUBHON M COLIMAJIbHOU IPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIIEIAIOT 3HAUUMBIE 17151 POPMUPOBAHUS
MHUPOBO33PEHUsI OOIlEHAyYHbIE TMOHATHS (3aKOH, TEOpHs, NPUHLMI, TUIOTEe3a, (akrT,
CUCTEMA, IPOLECC, SKCIEPUMEHT M JIPYroe.), KOTOpPbIE HMCIOJIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX y4YEOHBIX NpEeAMETax U IMO3BOJSIOT HAa OCHOBE 3HAHUM M3 3THUX MPEIMETOB
(dbopMHUpOBaTh NPEJCTABICHUE O LEJIOCTHON Hay4YHOM KapTUHE MHpA, U YHUBEPCAJIbHBIC
yueOHble JeficTBUs (IIO3HABaTeNbHbIE, KOMMYHHUKATUBHBIC, PETYJSTUBHBIE), KOTOPHIE
obecrnieynBaiOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOATENBHOMY ILJIAHUPOBAHUIO U
OCYILECTBJICHUIO YUeOHOH! JeATETbHOCTH.

Ilo3HaBaTe/ibHBIC YHHBepCaJIbHbIE Y4eOHbIE el CTBUS

ba3oBble Jornyeckue 1eicTBus:

YMEHMS UCIOJIb30BAaTh MPUEMBI JOTUYECKOTO MBIIUIEHUS NPU OCBOECHUMW 3HAHUM:
pacKpblBaThb CMBICI XUMHYECKUX IOHATUH (BBIIEIATH HMX XapaKTE€pHbIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTMMH HOHSATHSMM), HCIOJIB30BAaTh IOHATHS IS
OOBSICHEHUSI OTICNbHBIX (DAKTOB M SIBICHUH, BBIOMPATh OCHOBAHUS M KPUTEPUU IS
KjJaccu(puKamuy XUMHUYECKMX BEHIECTB M XHMHUYECKHX pEeakLUWid, YCTaHaBJIUBAThH
MPUYUHHO-CIICACTBEHHBIE CBS3M MEXAYy OOBEKTaMH H3Y4YEHHS, CTPOUTH JIOTUYECKHE



paccyxnaenusi (MHIYKTUBHBIC, JACIyKTUBHBIC, [0 aHAJOTHM), JeJaTh BBIBOABI U
3aKTIOYEHUS;

YMEHHUE TPUMEHATh B TMpOIECCe TMO3HAHUA TMOHATUS (IpPEeAMETHBIE U
METanpeaIMETHbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJENHU, HCIOJIb3yeMble B XUMUU,
peoOpa3oBbIBaTh IMIUPOKO TMPUMEHSIEMBIE B XHUMHH MOJICIbHBIC TPEACTaBICHUS —
XUMUYECKUM 3HAK (CHMBOJI JJIEMEHTA), XUMU4ecKkas (Gopmysia U ypaBHCHHE XUMUYECKOU
peakIu — MpU PEIICHUU yueOHO-TIO3HABATENIBHBIX 3a/1ad, C YYETOM ITHUX MOJEIHHBIX
MPEACTaBICHUN BBISBISTH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKH HM3ydaeMbIX
O0BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKHX pEaKIMi, BBISBIATH OOIINE
3aKOHOMEPHOCTU, TMPUUYUHHO-CJICICTBEHHBIE CBS3M M TMPOTHUBOPEUYHS B H3y4aeMBIX
nporieccax u sIBICHUSX.

Ba3oBble ucciienoBarebcKne AeiCTBUSA:

yMEHHE UCI0JIb30BaTh MMOCTABICHHBIC BOMPOCKHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS,
a TaKk)Ke B Ka4eCTBE OCHOBBI JUIsl (POPMHUPOBAHMS TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTHU
BBICKA3bIBAEMBIX CYXKJCHU;

npuoOpeTeHrne OmbITa MO0 IUTAHUPOBAHUIO, OpTraHU3allukd W MPOBEICHUIO
YYCHHUYECKUX IKCIIEPUMEHTOB, yMEHUE HAOII0IaTh 3a X0JIOM IMPOIIecca, CaMOCTOSATEILHO
MIPOTHO3UPOBATH €r0 pe3yabTaT, ((OPMYyIUPOBATH OOOOIIEHHS U BBIBOJIBI IO Pe3yIbTaTaM
MPOBEJEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIIATH OTUET O MPOCIIaHHON padoTe.

PabGora ¢ undopmanmueii:

yMeHHEe BbIOUpaTh, aHAIM3UPOBATH U UHTEPIPETUPOBATH MH(DOPMALIMIO PA3TMUYHBIX
BUJIOB M (OpM MpeacTaBiCHMs, MOIy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (HAy4YHO-
HOMYyJIsIpHAs JIUTEpaTypa XMMHUYECKOTO COJEp)KaHMsI, CIPABOYHbIE MOCOOMS, PecypcChbl
WNuTepHeTa), KpUTUUECKH OLIEHUBATH MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE TNPUMEHATHh pa3W4yHble METOAbl M 3ampochl MpU MOHCKEe U oTOOpe
UH(GOpPMaIIMK U COOTBETCTBYIOUIUX JIaHHBIX, HEOOXOIUMBIX JIJIsl BHITIOJIHEHUSI YYEOHBIX U
MO3HABaTEIbHBIX 3a/lay ONpEAeTIEHHOrO0 THUMA, MNPUOOpPETeHHE OMbiTa B 00JACTH
UCIIONIb30BaHUS  WH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX ~ TEXHOJIOTHM,  OBJaJIeHUE
KyJIbTYypON aKTUBHOTO HUCIIOJIb30BaHUS PA3IMUHBIX [TOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO
BBIOMpATh ONTHUMANIbHYIO (OpMy TpelIcTaBiIeHUS HHPOPMAUU W HWIUIIOCTPUPOBATH
pelraeMble 3aa41 HECIIOKHBIMU CXeMaMHU, JruarpaMMamMu, IpyrumMu popMaMu rpaduku u
WX KOMOWHAIUSMU;

yMEHHE UCII0JIb30BaTh U AaHAJTM3UPOBATH B IIpolecce y4eOHO 1 HcclieIoBaTeIbCKON
JEeSITEIIbHOCTH HMH(OpPMAIMI0 O BIMSHUU TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3siiCTBAa H
TPAHCIIOPTa Ha COCTOSIHUE OKPYXKAIOIIEW MPUPOJIHON CPEb.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIe Y4eOHbIe 1eiiCTBUS:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOA€ Auanora U (WJIH) AUCKYCCHUHU) IO CYUIECTBY
o0cyx/1aeMoil TeMbl, (OPMYJIHPOBATH CBOU TMPEIOKEHHUSI OTHOCHUTEILHO BBITIOJTHEHUS
MPEIOKEHHOU 3a/1a4H;

YMEHUS MPEJCTABIATH MOJYYEHHbIE pe3yJIbTaThl TO3HABATEIBHON ACSATEILHOCTH B
YCTHBIX M THMCBMEHHBIX TEKCTaxX; JeNaThb MPE3CHTALMI0 PEe3yJIbTAaTOB BBIMOIHEHUS
XUMHYECKOT0 JKCIIepUMEeHTa (J1a00paTopHOro OmbITa, J1a0OpaTOpHON paboOTHl 1O
WCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);



yMEHUS y4eOHOTO  COTPYJHMYECTBA CO CBEPCTHHUKAMU B  COBMECTHOMU
ITI03HABATEIBHOM W HCCIENOBATENbCKON JEATEIBHOCTH IIPU PEIICHUH BO3HHUKAOIIUX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAaHHUA MO3MLMK (00CyXaeHUS,
OOMEH MHEHUSIMH, «MO3TOBBI€ IITYpPMbD», KOOpJAMHAIMSI COBMECTHBIX JIEHCTBHIA,
ompeieJieHue KPUTEPUEB MO OIEHKE KauyeCTBA BBIMOJIHEHHON pabOThI U IpYyTHE).

PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JelCTBHA:

YMEHHE CaMOCTOSITEJIbHO  ONPEACNATh LENW  ACSITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTH W TMPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Haubosnee 3(PQPEeKTUBHBIE CHOCOOBI pElIeHHS YYEOHBIX U
[TIO3HABATEIbHBIX  3aJa4, CaMOCTOSITEJIbHO  COCTABJIATh  WIM  KOPPEKTUPOBATh
MIPEIOKEHHBIN AITOPUTM JEHCTBUM NPH BBINOJHECHUM 3aJaHUN C YYETOM MOJYyYECHMS
HOBBIX 3HaHUH 00 H3yyaeMbIX OOBEKTAaX — BEIIECTBAX M pEaKlUiX, OLEHUBATH
COOTBETCTBHE IOJIyYEHHOTO pE3yJIbTaTa 3asBJICHHOM II€JIM, YMEHUE HCIO0JIb30BaTh U
AHAJIM3UPOBATHh KOHTEKCTHI, IPEAJIaracMble B yCIIOBUH 3aJaHUI.

NPEIMETHBIE PE3YJIBTATHBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTENBHOIO COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil paboueld mporpamMmoi, BBIIENSIOT: OCBOCHHBIE
o0y4arolMMHUCs Hay4YHble 3HAHMS, YMEHHS] U CHOCOObI NEHCTBUM, CrielU(pUUECKUE IS
MpeIMEeTHOM 00nacTu «XUMUS», BUJbI I€ATEIbHOCTH 110 TOTYyUYEHUI0 HOBOTO 3HAHUS, €T0
MHTEpIpeTaly, MpeoOpa3oBaHUI0 U NPHUMEHEHHIO B Pa3IMYHbIX Y4eOHBIX M HOBBIX
CUTYaLHsIX.

K kxonny oOyuenuss B 8 kJacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOLINXCSl YMEHUI:

® pPacKpbIBaThb CMBICI OCHOBHBIX XHMMHMYECKHX IIOHATHH: aroM, MOJIEKYyJa,

XUMHYECKUM 3JEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(ogHOpOAHAs M HEONHOPOJHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHasi U
MOJIEKYJISIpHAst Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0J1s1 XUMHUYECKOT0 JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCHUJI, KUCIIOTA,
OCHOBaHHE, COJb, NIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCICHUS, XMMHYECKAs
peakius, KiIacCU(UKALUS  PEaKUMi: peakuud COEAMHEHUs, pPEeaKlHuu
pa3oKeHus1, peakny 3aMELIeHHsI, peakui 0OMEHa, 3K30- U YHI0TEPMUUECKHE
peaxIy, TEerIoBOM APPEKT peakiuu, siIpo aToMa, IEKTPOHHBIN Clloi aroma,
aTOMHasi OpOMTaJb, PAJUYyC aTOMa, XUMHUECKasl CBs3b, MOJIIPHAS M HEMOJSIpHAs
KOBAaJICHTHAsI CBSI3b, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, pacTBOpP, MaccoBas A0
BELIECTBA (MPOLICHTHASI KOHLIEHTPALUs1) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHUI U MPUMEHSATH

9TH MOHATHS [IPU ONKMCAHUU BEUIECTB U X IIPEBPALCHUI;

® HCMOJb30BaTh XMMUYECKYIO CUMBOJIHMKY JJISI COCTAaBJICHUS (POPMYI BEIIECTB M

YPaBHEHUN XUMHUYECKUX PEAKLIMM;
® OMpeneNsITh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, CTETICHb
OKHCJIEHHS JIEMEHTOB B OMHApHBIX COEAMHEHHUSX, IPUHAJIEKHOCTh BELIECTB K



onpeAeNEHHOMY KJacCy COE€IMHEHUN Mo (opMysiaM, BHUJ XUMHUYECKOW CBSI3U
(KOoBaJIeHTHAas U NOHHAs) B HEOPraHUYECKUX COEAMHEHHUSIX;

e packpeiBath cMmbicn  [lepuonmueckoro 3akona JI. W. Mengeneesa:
JEMOHCTPUPOBATh  IMOHUMAaHWE  IEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XMMHYECKHX 3JIEMEHTOB OT UX NOoJI0keHus B [lepuonnueckoit cucteme, 3aKOHOB
COXpPAHEHHsI MacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUs, 3aK0Ha ABOTaapo;

® ONKUCHIBATh M XapakTepu3oBaTh TaOauuHyto (popmy [lepumonmyeckoil cucremsl
XUMHYECKHUX 3JIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAsI HOArpynna (A-rpymnma)»
u «noboyHas moarpynna (b-rpymnmna)y, manbie U O0JbIINE TEPUOIBI, COOTHOCUTH
o0o3HaueHMsI, KoTopble wumerorca B Tabnune «llepuoguueckas cucrema
xuMHu4deckux 3neMeHToB [[. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTepUCTUKAMU
CTpPOEHUSl aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio
ANIEKTPOHOB M pacIpesieJIeHUe UX MO 3JEKTPOHHBIM CIIOSIM);

e iaccu(uUUpOBaTh XHUMHUYECKHE DIIEMEHTHI, HEOPraHWYeCKUe BEIIEeCTBa,
XUMHYECKHE peakuu (10 YUCIY U COCTAaBY YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
10 TerI0BOMY 3P eKTy);

® XapaKkTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
pPa3IMYHBIX KJACCOB, MOATBEP)KIasl OINUCAaHUE TMpPUMEpPaMU MOJEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUil;

® [POrHO3UPOBATh CBOMICTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOTO
COCTaBa, BO3MOYKHOCTU IPOTEKAHMUS XUMHUYECKUX NPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

® BBIUNCIATH OTHOCUTEIIBHYIO MOJIEKYJSIDHYIO W MOJSIPHYHO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOT0 3JeMeHTa 1o (popMyJie COeTMHEHUS, MaCCOBYIO
JIOJII0 BEILIECTBA B PAacTBOpPE, MPOBOJIUTH PACUETHI [0 YPAaBHEHHIO XMMHUYECKOU
peakuuuy;

® [PUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON [EATEIbBHOCTH — aHAJIU3 H
CUHTE3, CpaBHEHUE, 000011IeHre, CUCTEMATH3AINIO0, KITACCU(DHUKAIUIO, BHISBICHUE
IPUYMHHO-CJIECACTBEHHBIX CBA3€M — HJIs HW3Y4YEHHsS CBOWCTB BEIIECTB H
XUMHYECKHUX PEaAKINii, €CTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIIOCHHE,
U3MEpPEHHE, MOJICIUPOBAHUE, IKCIIEPUMEHT (peanbHbIi U MBICICHHBIN);

e CJeloBaTh MpPaBWIAM TOJB30BAHMS XMUMHUYECKOW TOCYAOH M J1abopaTopHBIM
00OpyIOBaHKEM, a TAKKE MpaBHIIaM OOpAIeHUs C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBIIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIBITOB IO
HOJYYEHUIO M COOMPAHUIO ra3o00pa3HbIX BEUIECTB (BOJOPOAAa M KHCIOPOAa),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MACcCOBOM JI0JIEH PACTBOPEHHOIO
BELIECTBA, I[UIAHUPOBaTb W IPOBOAUTh XUMHYECKHE OSKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB MIEJIOYEH M KHUCIOT C IOMOIIBIO HMHJIMKATOPOB
(maxkmyc, henongranenH, METUIOPAHXK U IPYTHE).

K konmy oOydenuss B 9 KJjacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh y 00YYAIOLINXCS YMEHUM:



PaCKpBIBATh CMBICI OCHOBHBIX XMMHWYECKUX MOHITHUH: XUMUYECKHW DJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KAaTUOH, AHUOH, IPOCTOE BEILECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIEHUs, XUMUYECKas
peakuus, XUMUYECKasl CBSI3b, TEIUIOBOM A(PQPEKT peakuuH, MOJb, MOJISAPHBIHA
00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,  HEINEKTPOJIMTHI,  BJIEKTPOIUTHUECKAs
UCCOLMAlMs, peakUMM HWOHHOrO OOMEHa, KaTajlu3aTtop, XHMHYECKOe
paBHOBecue, OOpaTHUMble M  HEOOpaTHMblE  pEaKLUHUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIMU, OKHUCIUTEIb, BOCCTAaHOBUTEINb, OKHCICHHE U
BOCCTaHOBJICHHE, AJUIOTPOIHUS, aMPOTEPHOCTh, XUMUYECKAs CBA3b (KOBAJICHTHAs,
WOHHasl, METa/NInYyecKas), KpUCTauInyeckas pemeéTka, KOPpPO3Us METasuioB,
CIUIaBbl, CKOPOCTb  XUMHUYECKOW  pEaKkluu, MpeAeIbHO  JIOIyCTUMAas
koHneHTpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHSITUH U NPUMEHSATH
9TH MOHATHS IPU ONMCAHNH BEIIECTB U UX NPEBPALLCHUN;

UCIOJIb30BAaTh XMMHYECKYI0 CUMBOJIMKY Ui COCTaBieHHsI (OpPMyJ BElIEeCTB U
YPaBHEHUN XUMHUYECKUX PEAKLINM;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCJIEHUS XUMHUYECKHX DJEMEHTOB B
COCIMHEHUSAX  Pa3IMYHOIO  COCTaBa,  NPHUHAMIEKHOCTb  BELIECTB K
onpeAenéHHOMY KJacCy COeIUMHEHUN 1o (GopMysaM, BUJ XUMUYECKOW CBSI3U
(xoBaJIEeHTHAs, MOHHAs, METAIJIMYECKAsl) B HEOPIraHUYECKUX COETMHEHUSAX, 3apsi
MOHA 10 XMMHYECKOH QopMyse, XapakTep cpeibl B BOJIHBIX pPACTBOPAX
HEOPraHWYECKUX COCIMHEHUM, TUI KPUCTAJUIMYECKON PEMETKH KOHKPETHOTO
BELIECTBA;

packpeiBaTh cMbIci Ilepuomgmyeckoro 3akona JI. WM. Menneneesa u
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: ONHUCHIBATh U XapaKTepU30BaTh TAOIUUYHYIO
¢dopmy Ileproandeckoil cUCTEMbl XMMUYECKUX JIEMEHTOB: pa3jindyaTh NOHATHUS
«rJaBHas noArpymnmna (A-rpymnmna)» 1 «nobounas noarpynna (b-rpymnna)», Masusie
U OoJpIIME MEPUOAbI, COOTHOCUTh O0003HAYEHUs, KOTOpPbIE HMEIOTCS B
HNEepUOIMYECKON TabauIe, ¢ YUCIOBBIMU XapaKTEpUCTHUKaMHU CTPOCHHUS aTOMOB
XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOIlee YUCIIO JIEKTPOHOB U
pacrpeieIeHue UX MO0 3JIEKTPOHHBIM CII0SIM), OOBSACHATH O0IIHME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB U X COEIMHEHUH B IIPEJENIAaX MAJIbIX IEPHOIOB
Y TJIaBHBIX MTOATPYII C YYETOM CTPOECHHUS UX aTOMOB;

KIaccu(UUIUpPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYeCKHe BeIECTBa,
XMMHYECKHE peakuy (110 YUCILy U COCTAaBY YYAaCTBYIOIIHUX B PEAKLMHU BEILECTB,
o TeroBoMy 3¢ ¢eKTy, Mo U3MEHEHHMIO CTENEHEH OKHUCICHHMS XUMHUYECKHUX
3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U cHeM(PUUECKUEe XUMUYECKHEe CBOWCTBA
IIPOCTBIX W CIIOXKHBIX BELIECTB, MOATBEP)KIAsl OINUCAHUE IpUMEpaMuU
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;
COCTaBJIATh YPABHEHUS DJIEKTPOJIMTUYECKOM JUCCOLMALMU KUCIIOT, IIEJI0YEN U
COJIeH, TIONHBIE M COKpalIEHHBIC YpaBHEHHS pPEAKIHd HOHHOTO OOMEHa,



YpaBHEHUS PEaKIUH, TMOATBEPKAAIONINX CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEX]Ty BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUTHOCTh OKHCITUTENFHO-BOCCTAHOBUTEIFHBIX ~ PEAKIHUN
MOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX Peakiuil;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHSA,
BO3MOKHOCTH TIPOTEKAHHSI XUMHUECKUX MPEBPALICHUNA B PA3INIHBIX yCIOBHSIX;
BBIUMCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O W MOJSPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJTIO XMMHYECKOTO 3JIEMEHTa 10 (OopMyJie COeANHEHUS, MacCOBYIO
JIOJTIO BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMHUYECKOU
peaxImmy;

coOmoiaTh TpaBUjIa TOJIB30BAHUS XMUMHYECKOW MOCYAOH ¥ J1aOOpaTOpHBIM
o0opyI0BaHHEM, a TaKXKe MpaBuiia OOpaIeHHs C BEIECTBAMH B COOTBETCTBHUU C
WHCTPYKIMSIMH TIO BBITTOJHEHUIO J1a0OpaTOPHBIX XWUMHYECKHUX OIBITOB TIO
MOJIYYEHUIO U COOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTJIEKHCIIOIrO
rasa);

NPOBOJIUTH PEaKIMHU, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPU-, OPOMHUI-, NOIUI-, KapOOHAT-
, hocdar-, cunmkar-, cyabar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHHS U WOHBI
U3yYEHHBIX METAJJIOB, TIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEILIECTB;

IPUMEHATh OCHOBHBIE OIEPAIMM MBICIUTEIbHON NEATEIbHOCTH — aHAIW3 U
CHHTE3, CpaBHEHHE, OO0OOIIeHHEe, CHUCTEeMaTH3alWIO, BBIBICHUE MPUYMHHO-
CIICICTBEHHBIX CBSA3EH — TSI M3Y4YEHUS CBOWCTB BEIIECTB U XMMUYECKUX PEaKIINH,
€CTeCTBCHHO-HAy4YHbIE METOJbl TO3HAHWS — HaOJIONEHWe, U3MepeHHe,
MO/ICIIMPOBAHUE, IKCIICPUMEHT (peaibHbIH U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3jaeioB U

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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
IIepuoaunueckas cucrema

bubnuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOT€K3, HOK
' KHCTHTETRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC Bpem https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peaKuMu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL 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

. bubnmoreka [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.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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