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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHus Y4eOHOTO TIpeaMera
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTABICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHs OOYyYaIOIUXCS CpPEACTBAMHU YYEOHOTO IpPEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TPEJMETHOE COJIEpXKaHHUe, MPEAyCMaTPUBAET paclpe/ieieHue ero mo Kjaccam U
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
Y KaUYeCTBEHHBIE XapaKTEPUCTHKH COCPIKaHUs, PEKOMEHTyEM YO TIOCIEeI0BATEIHHOCTD H3YIEeHUS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH y4eOHOTO Iporiecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENISIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha ypPOBHE
OCHOBHOTO 001Iero 00pa3oBaHus, a TaKkKe TPeOOBAHUU K pe3yiabTaraM OOydeHHS XUMHH Ha
YpOBHE IIeJIel M3y4eHHs MPeaMeTa U OCHOBHBIX BHIOB y4eOHO-TTO3HABATEIHHOHN IESTEITFHOCTH
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTaBICHUI O MaTEPUATBHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIICCTB B IMPHPOJIE, O IMYTAX
peuieHus TH0OANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUSL YEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHCHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealln3aliyi BO3MOXKHOCTEN JJIsl caMOpa3BUTUS U POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIJICHHUS] U TBOPUECKUX CIIOCOOHOCTEH 00ydarommuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHabHOM 1eATEIbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsJ1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpPMUPOBAHUU
€CTECTBEHHO--HAYYHOH ITPaMOTHOCTH 00yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJAE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ] B SKOJOTHMYECKOe OOpa3oBaHHE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyU4e€HUU XHUMHH 00eCHeuMBarOTCs CHEU(PUKON colep:KaHus
y4eOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJaroruuecky aJanTupOBaHHBIM OTpaKeHHEM 0a30BOM
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHMs OPUEHTHPOBAH Ha OCBOEHHE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TIOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa cojaepkKaHHs MPOrpaMMbl 10 XMMHHU CHOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABICHUH 00 AMEKTPOITUTUIECKOH TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IOCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSS
¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS M BO3MOYKHO CTEH MPAKTHYECKOTO
MIPUMEHEHUSI U TIOJYUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METO/IaM MO3HaHMs B Hayke. M3ydueHne Xxumuu
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee U3yUeHHbIX YUeOHBIX MpeaMeTOB: «OKpyKaromuii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JEeSITEbHOCTH YelloBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIeHUI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATENbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUN IPaBUil 0€301aCHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa3oBaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUIS pa3IMUHbIX BUJIOB JESITEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie yMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOIIET0 MUPA, UCIIOJIb3YsI 3HAHUS U OIIbIT,
[IOJIydeHHbIE MIPU U3YYEHUHM XHMUH, NPUMEHATh UX NPH pEIIeHUH MpoOJeM B MOBCEAHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHMS CBOETO 370POBbS U OKpYXKaroIleW IpPHUPOTHOU
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO1miee 4nciio 4acoB, OTBEAECHHBIX Ul M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE OHATHSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHME BemecTs. [loHsTre o metoaax
no3HaHus B Xxumun. Yucteie BemectBa 1 cMecu. CrocoObl pa3ielieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMUYECKUX JJIEMEHTOB.
[IpocThie U coXKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMIOCTOSTHCTBA
coctaBa BemecTB. OTHOcHTeNnbHas aToMHas Macca. OTHOCUTENbHAsT MOJICKYJspHAs Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KonnuecTto BemecTa. Mousib. MonsipHas macca. B3auMocBsI3b KOJIMUECTBa, MACChI M YUCTIA
CTPYKTYPHBIX €IMHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHEHHI.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss W e€ NpHU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUsA. Kiraccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OOOpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCAaHWE (DU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHU, HAOJIIOICHUE U
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pas3ioskeHue caxapa, B3auMOJIeiiCTBIE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuaa meau (IlI) mpu HarpeBanum,
B3aMMOJICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3aesieHusi CMecei:
C TMOMOIIBI0 MarHura, (QUIbTPOBAaHUE, BbIMApUBAaHUE, JUCTWIULLMS, Xpomarorpadus,
MIPOBEJICHUE OYMCTKU MOBAPEHHOM COJNM, HAOIIOACHHE U OINMCAaHUE PEe3yJbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHe MOJeleld MOJIEKYI
(IIapocCTePIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nYecKue U XMMHUECKHUE CBOMCTBA (peakIuu TOpeHHs).
Oxcugpl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — ajuioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHre 030HOBOTO CIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. HaxoxaeHne Boiopoaa B mpupo/ie, husnueckue
Y XUMHUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOObI momydeHus. KucnoTsl u comnm.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBorMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHMs. Poyib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJIHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3ymomire (OCHOBHBIC, KUCIOTHEIE, aM(OTepHbIe) U HecosieoOpa3yomue. HomeHnkiatypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecCKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

['eneTnveckas CBsI3b MEX/y KJIaCCAaMH HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BOBHHMKHOBEHHUS W TMPEKpaIleHUus TOpeHus (Mmoxkapa), 03HAKOMIICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCTIOJB30BAHUE BUICOMATEPHAJIOB), HAOIIOICHIE 00Pa3Il0B BEIIECTB KOJUIECTBOM |
MOJIb, HCCIIEJIOBAaHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3anMoeiicTBus okcuaa meau (1) ¢ pactBopom cepHOI KMCIIOTHI, KUCIIOT C METaJllIaMH, PEaKIIUi
HEWTpalIU3alny, NOJy4YEeHUE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJHOTO METaJlia APYTHUM
W3 pacTBOpa COJM, pPEIICHHE SKCIEPUMEHTAIBHBIX 3aJady mo TeMe «BaxHelmme Kiaccsl
HEOPraHUYECKUX COCTUHECHUI.

Iepuonuveckuii 3akoH u Ilepumoauyeckasi cucrema xumu4veckux jiemenros /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[IepBbie MOMBITKY KIACCUPHUKAIIMN XUMUYECKIX JIEMEHTOB. [[oHATHE O TPYIIax CXOIHBIX
AJIEMEHTOB (LIEJIOYHBIE U MIETIOUHO3EMENbHBIE METAILIBI, TAJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux sneMeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbsl. DU3HYECKHH CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpOEHHE ANEKTPOHHBIX
obosouek aromoB TmepBeix 20 xumudeckux snemeHToB Ilepmonmmueckoii cuctemsr J[. .
MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA MO €ro nosoxeHuto B [lepuoanueckoit
cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuoanyeckoro 3akona u Ileproanyueckoit CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMHU KHUCJIOT M IIEJ0YEH, MPOBEICHUE OIBITOB, WLIIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yyepe3 UCTOIB30BaHNE KaK O0IIMX €CTECTBEHHO--HAYYHBIX MOHSTHH, TaK ¥ TOHSATUH, SBIISTFOITUXCS
CHUCTEMHBIMU IS OTJACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO--HAyYHBIC TOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIH3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTh, HAOTIOACHUE, OKCIIEPUMEHT, MOJIeIUPOBaHUE,
M3MEPEHUE, MOJIENb, SIBJICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHE BEIMYHHBI, €IMHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKius

[lepuonuueckuii 3akoH. Ilepuomumueckass cucrema Xumuyeckux »siementoB . U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajaus, KaJbLHMs W HUX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHABl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMUECKHX PEIIETOK,
3aBHCHMOCTbH CBOMCTB BEIIECTBA OT THIA KPUCTAIUTUYECKON PEIIETKH M BUa XUMHUUECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCAMHCHHUH, I'eHETHYeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX peakuil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIIMU BEIIECTB, M0 TEIIOBOMY 3G (dEKTY, 0 U3MEHEHHUIO CTENEHEH OKUCIIeHUS
XUMHUYECKUX DIIEMEHTOB, MO OOpPaTMMOCTH, IO YyYacTHIO Karajau3aTopa). OK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarne o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [lonsarue o xumMuueckoMm paBHOBecHH. DPaKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKOM
pEeaKLMH U MOJIOKEHHE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMH, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTAaHOBUTENBbHON peakiuu. COoCTaBlieHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBHUTEIIBHBIX
peaxIuii ¢ UCIOIb30BAaHUEM METO/1a DIIEKTPOHHOTO OanaHca.



Teopust 3MEKTPOAUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIUuThl. KaTnonsl,
aHUOHBI. MeXaHn3M JUCCOLMAIMY BEILECTB C Pa3IMUHBIMU BUJIAMU XUMHUYECKOH cBsi3U. CTeneHb
mucconranuu. CUIbHBIC U C1a0bIe SJICKTPOIUTHI.

Peakuun moHHOro ooMeHa. YciaoBHs NMPOTEKaHUs PEaKLUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
IIpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakMd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii sIkcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JEHCTBUS PpazIUYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLUALMU
KHCJIOT, I1eJIouel U coJielt (BO3MOKHO MCIIOJIb30BaHUE BUJIEO MAaTEPUAJIOB), IPOBE/IEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TNpPU3HAKK TMPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BbIJIEJIEHHE Ta3a, 00pa3oBaHHE BOJbI), ONBITOB, MILTIOCTPUPYIOIIKUX HMPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakUui (FOpeHHe, peakluu pPas3JIoKeHHs, COCIWHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOUIbI0 KAuyeCTBEHHBIX peaklMi Ha HWOHBI, pelIeHHe
AKCIEPUMEHTAIbHBIX 33/1a4.

HemeTajibl 1 MX coeJUHEHUS

OOmiasi xapakTepucTHKa TajloreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TrajOreHOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMepe XJopa (B3aMMOACHCTBHE C MeETaUlaMH, HEMeTaulaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. J[eficTBrue Xjopa 1 XJI0pOBOIOPO/Ia HA OpraHU3M YelioBeKa. BaxHeiine XJIopubl
U MX HaXOXJEHUE B IPUPOJIE.

O6mrast xapaktepuctuka snemMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHKALMN KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (uU3ndYeckue M XUMUUeckue cBoHcTBAa. OKCHABI Cephbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oO1mme Kak npeicTaBUTENs Kilacca KUCIIOT U crienuduueckue). XMMUYECKHE Peakliny, JeKaline
B OCHOBE ITPOMBILIVIEHHOT'0 CII0c00a MOJIy4eHUs: CEpHOI KUCIOThI. [IpuMeHeHne cepHoi KUCIOThI.
Cosin cepHOM KHCIOTBI, KayecTBEHHas peakuus Ha cyiabpaT-uoH. HaxoxxaeHue cepel u eé
COEMHEHUH B mpupoje. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpellbl COSANHEHUSIMU CEpbl
(KUCIIOTHBIE JI0K/IU, 3arpA3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpel0TBpaILCHHS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHM OKHCICHUsA. A30T, pacHpoCTpaHeHue B Hpuponae, Qusnueckue u
XUMU4eckue cBoicTBa. KpyroBopoT a3ora B nmpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHUS, UX (pru3nyeckre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIydEHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEH aMMOHMS B KaueCTBE MMHEPAJIbHBIX
ynoOpenuii. XUMHU4ecKoe 3arpsi3HeHne OKpYXKaroIled cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JOX/IM, 3arps3HeHHe BO3ayXa, MOuYBbl U BOA0OEMOB). Pochop, amnoTponHble MoAUDUKALIUU
docdopa, puznueckne u xumudeckue cpoiicrea. Oxeun pocdopa (V) u dochopnas kucnora,



¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lMcnosnp3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX y100pEHUIA.

OOmast xapakrepuctuka 537aeMeHTOB |VA-Tpynmbel. OCOOCHHOCTHM CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHHS. YTIJIEPOJ, aJUIOTPOIHbIE MOIU(PUKAIIUH, PACIPOCTPAHEHUE B
npupoje, Gu3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYECKUE U XMMUYECKHE CBOWCTBA, JAEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIUICHUS KIMMarta, MapHUKOBBIM 3¢ ¢eKT. YTrojapHas KHciIoTa u eé
CoNM, WX (pU3MUECKHEe M XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoOHAT-HOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIJepoja
(MetaH, 3TaH, 3TUJIEH, alleTUJIEeH, TaHOJI, TJIMLEPHH, YKCYCHasl KucioTa). [[pupoiHbie HCTOUHUKU
YTJI€BOA0POJIOB (YTrojb, IPUPOIHBIN ra3, HedTh), IPOAYKTHl UX MepepadoTku (OEH3MH), UX pOJIb
B OBITY U IpOMbIIIIEHHOCTH. [IoHsTHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: XKUpaxX, OeNKax,
YyIIeBOAAaX — M HMX POJM B JKU3HMU 4YelloBeKa. MaTepuaibHOE €IMHCTBO OPraHWYecKuX u
HEOPraHMYECKUX COEIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJIyd€eHHE W TNPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmwue mnpencrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBO# kucnote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[Ipobremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKCnepumenm:

n3ydyeHue oOpa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX pPEaKIuil Ha XJOPUI-HUOHBI U HAONIOJIEHUE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue M XMMHUYECKHE CBOICTBA rajOreHOB UM MX COEAUHEHMH (BO3MOKHO
HCII0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONIOJEHHEe Ipoliecca OOYyriiMBaHMsS — caxapa MOJA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUeHHE XUMUYECKHX CBOWCTB pa30aBiICHHOMN CEpHOI
KHUCIIOTBI, IPOBEJICHHE KAaYeCTBEHHOH peakuuu Ha cyinb(arT-uoH U HaONIoJIeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaMM a30Ta, (ocopa U UX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U GochOpHBIX ynoOpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHUS U (hocdaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMUS,
B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MEIbI0 (BO3ZMOYKHO HCIOJIb30BaHUE
BHUJICOMATEPUANIOB), M3YYCHHE MOJeNeld KpPUCTAIMYECKUX pemETOK anMasza, rpadura,
¢bymiepena, 03HaKOMJICHHUE C TIPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM U yCTPOHCTBOM MPOTHBOrasa, MoJiyuyeHue, cooupanue, pacrio3HaBaHUe M U3y4eHHe CBOWCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHHE KAueCTBEHHBIX pPEAKIHMi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3Y4YEHHE IPU3HAKOB UX IMPOTEKAaHMs, O3HAKOMJIEHME C TNPOAYKLUUEH CHIMKAaTHON
MIPOMBILIJIEHHOCTH, PEIIEHHE HKCIIEPUMEHTAIbHBIX 3aJa4 10 TeMe «BaxHelue HeMeTalIbl U UX
COCIUHEHUS.

MeTaJuibl M X COEIMHEHUS

OO01as XapaKTepUCTHKA XUMUYECKHUX HIEMEHTOB — METaJNIOB Ha OCHOBAHUH MX MOJIOKEHUS
B Ilepumoanueckoin cucreMe xumuueckux anemeHToB Jl. M. MenneneeBa u cTpoeHUsl aTOMOB.



Crpoenue MmetayoB. Metaimueckas CBsI3b M METaUIMYECKas KPUCTAJUIMYECKas pPEIIETKa.
DNEeKTPOXUMHUYECKUN pPsAJl HampspkeHUM MeTamwioB. Du3MuecKue W XHUMHUYECKHME CBOWCTBA
MeTayuioB. O0mue crnocoObl NOTy4YeHus: MeTauioB. [IoHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE
cnocoObl 3almMThl UX OT Koppo3uu. CIutaBel (CTaib, YyryH, TIOpPATIOMUHHMA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBIIIICHHOCTH.

[[lerounble MeTasuIbl: TIOJI0KEeHUE B [leproinuecko cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nUecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [Ipumenenune
IIEJIOYHBIX METAJUIOB U UX COCTUHECHHIA.

[Ieno4yHO3EMENBHBIE METAJUIBI MATHUN U KAJIBIUI: 1T0JI0)KEeHKE B [leproanyueckon cucreme
xuMuueckux snemeHToB . M. MeHnaeneeBa, CTpO€HHE UX aTOMOB, HAaXOXKJACHUE B MPHUPOJIE.
@uU3NYeCKe U XMMHUYECKUE CBOMCTBA MarHus U Kanblus. BaxkHelme COCAUHEHHS KaJlbIUs
(oxcun, rumpokcua, cor). KECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHeHHUSI.

AmoMuHMil: nosokeHue B Ilepumonnueckoll cucreMe XuUMHUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue u XMMUUECKHE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementos [l .
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJIeHWE B Tpupojie. Pu3nueckne U XUMHIECKHE CBONCTBA
xkene3a. Okcuapl, runpokcuasl u conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
ITOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

03HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX GU3NYECKUMU CBOMCTBAMU, U3yUCHHE
pe3ynbTaTOB KOPPO3UH METALIOB (BO3ZMOYKHO MCIIOIH30BAHKE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KaJdblUsi W HATpusi C BOJAOM (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAJIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKele3a B
KUCIopoe  (BO3MOXHO  KCIOJb30BaHHE  BUIEOMATEPHANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aIIOMUHUS, LUMHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPHUAJIOB), HcCiel0oBaHUuEe aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJIOMHHHS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa n martepuainsl B MOBCEJHEBHON KU3HU YelloBeKa. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImip Npu XMMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYECcKOe 3arpsi3HEHHE OKpYKarolel cpeabl (MpeieibHas JOoMmycTUMasi KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0rHYECKUX MpooieM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MTOJTMMEPHBIE MaTepUarbl).

Mescnpeomemmnuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMHUH B 9 Kilacce OCYyLIECTBIISAETCS
Yyepes UCIOJIb30BaHNE KaK OOIINX eCTECTBEHHO-HAYYHBIX MOHATUMN, TaK U IOHATHH, SBIISIOUIUXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecCTBEHHO-HAYUHBIE MOHSATHUS: HAYUHBIHN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, AaHATU3,
CUHTE3, KIacCHU(pHUKAIUs, TMEePHOJUYHOCTh, HAOMIOIEHUE, OHKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MepeHue, MOJIelb, IBJICHUE, TAPHUKOBBIN 2PPEKT, TEXHOTIOTUS, MATEPHAIIBI.



@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUHA 3apsl, MPOBOJHHUKH, TMOJIYIPOBOTHHUKH,
JMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, paCTBOPUMOCTb, KPUCTATUINYECKAs PEIIETKA, CIUIABbI, (PU3HUECKIE BEIUYUHBI, €THHHILIbI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

Bbuonorus: ¢otocunTtes, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE yI0OpeHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIbHOW JICATSILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0OCOOCTBYIOT ITPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCSl.

JIMYHOCTHBIE pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIMPEHHE OMbITA JCATCILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B YKHM3HH COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJETh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUAX M OTKPBITHSAX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHUS O COIMANBHBIX HOPMax M MpaBHJIaX MEXKIHMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOH NEATEIBHOCTH NPH BHINOJIHEHHH Y4eOHBIX, TO3HABATEIbHBIX 314,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATH CBOE MOBE/ICHHE M MIOCTYIIKY CBOUX TOBAPHIICH C TIO3UIIUH HPABCTBEHHBIX U IIPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
HNOHMMAaHUS CYIHOCTU HAYYHOH KapTUHBI MUPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SX YENIOBEKA C MPUPOIHON CPEoil, O PO XUMHH B O3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOIMMbIe Ul OOBSCHEHHsS HAOIIOAaeMBbIX IIPOLIECCOB MW SIBICHUIA, [O3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOYYEHHUIO M TO3HAHHMIO, JII0O03HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(YymoTpeOneHus: ankoroJyisi, HApKOTUKOB, KypeHHsI), HEOOXOJMMOCTH COOJIIOACHUS TpPaBUII
0€301acHOCTH IPU 0OpaIIeHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M PEabHOM )KHU3HHU;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3ysbTaTraM TpyI0BOU A€ATEIbHOCTH, B TOM YUCIIE HA OCHOBE PUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOp WHAMBHUAYAJIbHONW TPACKTOPUU MPOJOIDKCHHS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBAThCS B MPO(ECCHOHATLHOMI cpejie;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUECKOMY M ICUXUYECKOMY 30pPOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HaHUS, I0JTy4aeMble NPH U3YYEHUN XUMUH, JUTsl pelIeHus 3aad,
CBSI3AHHBIX C OKpYXKArolled NPUPOAHON CpEeHou, JUisi TMOBBIMICHUS YPOBHS 3KOJOTMYECKOMN
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MTOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOM, KOMMYHUKATUBHOM U COLMAJIBHON MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHHUs OOIIeHAyYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akKT, cUCTEMA,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryIsTUBHBIE), KOTOpbIe oOecredrnBaroT (OpMUPOBaHHUE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
PacKpbIBaTh CMBICT XMMHUYECKUX MTOHSATHH (BBLIEISTh UX XapaKTepHble MPU3HAKH, YCTaHABIIUBAThH
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(hakTOB U SBICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHH U1 KilacCUu(PUKAIIMN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIMil, yCTaHaBIMBATh MPUYHMHHO-CICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOJIb3yeMble B XUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/ad, C Y4ETOM OTHUX MOJEIbHBIX MPEACTABICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3y4aEMBIX MPOLECCAX U SIBICHHUSAX.

ba3oBrle ncciieqoBare/bCKue 1eHCTBHA!



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpEeTEeHHEe OMbITA MO IUIAHUPOBAHUIO, OPraHW3aIlMU U TPOBEIACHHUIO YICHHUYECKHUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOMPATh, AaHAM3UPOBATH U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3INIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKAHUSs, CITPaBOYHBIC IOCO0OMs, pecypchl HTepHEeTa), KpUTHYECKH OIEHUBATh
MIPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPO aKTHBHOTO HCITOJIb30BAHUS PA3THIHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nH(OpPMAMA ¥ HWJUTFOCTPUPOBATH pellacMble 3aJa4l HECJIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyruMu popmamu rpaduku U X KOMOMHAIUSAMUY;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHbIe 1eiiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 PEe3YJAbTAaTOB BBINOJIHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOIl MO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubonee 3 eKTUBHBIE CITOCOOBI pelIeHHs yYeOHBIX U MO3HABATEIBHBIX 33/]a4, CAMOCTOSTEITEHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
Cc yu€TOM TOJIy4YeHHUS HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIIHSIX,
OIICHUBATh COOTBETCTBHE MOJIYYCHHOTO Pe3ylbTaTa 3asBICHHON II€JIM, YMEHUE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanbHOil pabodell TpOrpaMMOii, BBIIEISIOT: OCBOEHHBIC



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJICKYJsipHash Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MAacCOBast J0JII XUMUYECKOTO AJIEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIATETHHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKas PeaKIus, Kiaccuukanus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HEMOJIApHAsh KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAIECHUH;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNEHHOMY KJIacCy COEIMHEHMH Mo QopmyiaaM, BHJA XUMHYECKON CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoanueckoil cuUCTEME, 3aKOHOB COXPaHEHUsI MAcChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCcTaB W 3apsia  sAnapa, oO0Iliee 4YHCIO SJIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIC OIEpAIlMU MBICIUTEILHON JEATEILHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHNE, MOJIETUPOBAaHHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH T10 BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYCHHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, (peHoNPTaIenH, METHIIOPAHK U JIpyTUe).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] JTUCCOLMAIUs, pEeakUUh HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsl, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MIPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUII;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmynaaMm, BUJ XUMUYECKON CBsI3U (KOBaJECHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA,

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpynma)», Manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HaUYEHUs1, KOTOPbIE UMEIOTCS B TIEPHOJUUECKON TaOIUIE, C YUCIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee 4Mciao AIEKTPOHOB M PacHpeieieHUe UX MO 3JIEKTPOHHBIM CIIOSIM), OOBICHATH
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
IIpezienax MajbIX EPUOJIOB U IVIABHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHMCIY W COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, IO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYICCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBWia TIIOJIB30BAaHUS XHUMHUYECKOW TOCYIOW U JIaDOpPaTOPHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIONINE KauyeCTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4yHbIE METO/IbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHNEe, MOAETUPOBAHNE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KJIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

IIpakTHYeckue

DJIeKTpOHHbIe (LN (POBbHIE)

n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonstue o 8 1 bu6mmoreka [IOK
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [TonsaTue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmnoreka [IOK
31 XAMIHECKHX JneMeHTOR /1. 1. ! https://m.edsc]i).ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMudecKasi CBSI3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro no pazgeny 15 Bubmrorexa LIOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmorexa OK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



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

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIUU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTaJJILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
o | e[
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 evertron VA pymu. Awor dochopu | 7 ;| BrGworeloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
WX COCMHEHUS
el B , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyskamomias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI /151 VAEHUKA

» Xumus, 8 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miectBo «M31areascTBo
«IIpocsemenne»
» Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.1°., Aknnonepaoe obmiectBo «M31aTenbcTBoO

«IIpocsemenuey

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

CnpaBounuk, YMK no xumun

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [{OK, POIII, Madoypoxk.
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