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HOACHUTEJBbHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHHM Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHMs COCTaBJIeHAa Ha OCHOBE TPeOOBaHUI
K pe3yJibTaTaM OCBOCHMS OCHOBHOH 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO 0OIIero 0Opa3oBaHUS,
npeactarieHHbx B DI'OC 00O, a taxke Ha oCHOBE (eiepalIbHON pabouel MporpaMMbl BOCITUTAHUS 1
¢ y4€TOM KOHIIETIIIUH TMPENoaBaHus yueOHOTO mpeaMeTa « XUMHUs» B 00pa30BaTeIbHBIX OPTaHU3aIMIX
Poccuiickoit @enepanuu.

[Iporpamma mo XumMuM Aa€T MPEACTABICHHE O IIENAX, OOmIel cTpaTernd OoOydeHUs, BOCIIUTAHUS U
pa3BUTHA O0YYaIOIIMUXCS CPEeICTBAMU y4eOHOTO MpeaMeTa, YCTaHABIMBAET 00s3aTelIbHOE MPEIMETHOE
coJiep;KaHue, MpeycMaTpUBAEeT paclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO pa3zeiaM U
TeMaM NpOrpaMMbl 0 XHMHH, OIpPEAENseT KOJIWYECTBEHHbIE M KAau€CTBEHHbBIE XapaKTEePUCTUKH
COJIEp’KaHusl, PEKOMEHYEMYIO IOCIEA0BATEIbHOCTh U3YYEHUSI XUMUU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaromuxcs,
OTIpeIeNIIeT BO3MOKHOCTH MIPEeaMeTa JUIsl pealn3aluu TpeOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnpHON MporpaMMbl Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pesyabTataM OOydeHHsI XMMHUHU Ha YpOBHE IeJiel M3ydeHHUs NpeIMeTa W OCHOBHBIX BUAOB Yy4eOHO-
M03HABATEIBHON EATEILHOCTH 00yYaIOUIerocs M0 OCBOSHUIO Y4eOHOTO COAePIKAHMUS.

3HaHWE XHMHU CIYXHT OCHOBOH [uii (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOUIETOCs, €ro
MIPEJICTAaBJICHU O MaTepuaJbHOM EIMHCTBE MHpA, BAXKHYIO POJIb HrparoT (Gopmupyemble XuMUel
IIpEICTaBICHMSI O B3aUMOIIPEBPALLCHUSIX SHEPTUU U 00 3BOJIIOIMY BELIECTB B IPUPOJE, O MYTAX PEILICHUS
rI100aNBHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPbEBOM, YHEPIeTHUECKOM, TUIIEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

— CIOCOOCTBYET peanu3alMi BO3MOXKHOCTEH MJii camMopa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o0111ei U QyHKIIMOHATBbHOU IPaMOTHOCTH;

— BHOCUT BKJaX B (OPMHUPOBAHHE MBIIUICHHS W TBOPYECKHUX CIIOCOOHOCTEH OOy4aromuxcs,
HABBIKOB HUX CaMOCTOSITEIIbHON Y4eOHOU AESTeNbHOCTU, SKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX
YMEHHM, HEOOXOIMMBIX KaK B [IOBCEAHEBHOM KHU3HU, TaK U B IPOPECCUOHAIBHON 1€ATEIbHOCTH;

— 3HAKOMHUT CO crelu(PUKON HAYYHOTO MBIIUICHHUS, 3aKIaAbIBAET OCHOBHI LIEJIOCTHOTO B3TJIsa Ha
€IMHCTBO MPUPOJBI M  4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOIINXCS;

— croco0CcTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMYECKOE 00pazoBaHue 00yUYaroIUXCsl.

Jlanuble HampaBlieHUs] B OOYUYEHMH XHUMHH OOECIEUYHMBAIOTCS CHEHU(PUKONW COAepKaHUS Y4eOHOTo
MpeMeTa, KOTOPBIH SBJSETCS MeJarornuecky aJanTHPOBAaHHBIM OTpakKeHHEM 0a30BOM HAyKU XUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTHPOBAH HA OCBOEHHE O0YYaIOLMMHUCS
CUCTEMBI MIEpPBOHAYAJIBHBIX MOHATUN XMUMHUH, OCHOB HEOPTaHUYECKOW XUMHUH U HEKOTOPBIX OTAEIbHBIX
3HAQYUMBIX TTOHATUI OPraHNYECKON XUMHUH.

CrpykTypa coaepxaHHusl IPOrpaMMBbl 0 XUMHHM COPMUpPOBAHA HA OCHOBE CHCTEMHOIO MOAXO0/Aa K e€
n3ydeHno. ColepkaHue CKJIAIbIBACTCS U3 CUCTEMBI MOHATUN O XMMHYECKOM DJIEMEHTE M BEILECTBE U
CUCTEMBI OHATUN O XUMHUECKOH peakinu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbl IO MPUHIIUITY
IIOCJIEI0BATEIBHOTO PAa3BUTHS 3HAHNI HA OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— ATOMHO-MOJIEKYJISIPHOT'O YU€HUsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— ITepuoanueckoro 3akoHa J[. 1. MeHaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBS3H;

— IpeCTaBIeHUN 00 PIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PacCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH TMOIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BHIOJHSS (DYHKIIMU OOBSICHEHUS
U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXKHOCTEH MPaKTUYECKOIO MPUMEHEHUS U MOJy4YeHUs
M3Y4aeMBbIX BEILLIECTB.



OcBoeHHE MpOTrpamMMbl IO XHMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O XHUMHUYECKOU
COCTABJISIFOLIEH HAYYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPUPOABI, LIEHHOCTHOIO OTHOIIECHUS K
Hay4HOMY 3HAHUIO M METOJaM MO3HaHUsA B Hayke. M3yueHue XUMHHM MPOUCXOAUT C MPHUBJICUCHUEM
3HaHUH M3 paHee U3YUYCHHBIX yU4EOHBIX TpeaMeToB: «Okpyxkaroniuii Mmupy», «buonorus. 5—7 kimacce» u
«®Dusuka. 7 Kimacey.

[Ipy u3yyeHUM XUMHUU TPOUCXOAUT (POPMHUpPOBAHUE 3HAHUI OCHOB XMMHYECKOM HayKu Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUYECKOMN JEATEIHLHOCTH YEIOBEKA M KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpHl. 3ajadya y4eOHOro MpeAMeTa COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUA — BaXHEWIIUX (AKTOB, TMOHSTHN, 3aKOHOB M TEOPETHUYECKHX TIOJOKEHUH, TOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOI0 XapakTepa, S3blka HAayKd, B MPUOOIICHHMH K HAyYHbIM METOAaM
MO3HAHUS TPH U3YYCHUU BEIIECTB M XHUMHUYCCKUX pEaKIuid, B (HOPMHPOBAHHH U PA3BUTHH
MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHUH B yueOHO-II03HABATEIbHON M yueOHO-HCCIIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHUH TIPABHJI 0€30MMaCHOTO OOpAICHHSI C BEIIECTBAMH B IIOBCEAHCBHON KU3HHU.

[Ipu u3yyeHun XMMUU Ha YPOBHE OCHOBHOT'O 00IIIEro o0pa3oBaHus BaXKHOE 3HAUEHHUE MPUOOPENN Takue
LIEJH, KaK:

— ($OpMHpOBaHHE WHTEUICKTYaIbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHUIO PEIICHUH, CIOCOOHOW alanTHUPOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOYYEHHS HAa CHUCTEMATHYECKOE MPHUOOIIEHHE OOYYaIOIIUXCS K CaMOCTOSTEIbHON
M03HABATEIBHON I€ATEIbHOCTH, HAYYHBIM METOAaM MO3HaHus, OPMUPYIOLIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— oOecIieueHUE YCIIOBHIA, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYUYAIONIMMHUCS OIbITAa Pa3HOOOpa3HOH
NeSITeNIbHOCTH, TIO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX HABBHIKOB (KJIFOUEBBIX KOMIIETEHIUH ), UIMEIOIINUX
YHUBEpCAIbHOE 3HAYCHUE JIJIs PA3IMYHBIX BUJIOB JACSITEIBHOCTH;

— ¢opmupoBaHue o01IeH (GyHKITMOHATHFHONW U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM YHCJIC YMCHHIMA
OOBSICHSITH U OIICHUBATH SIBICHUS OKPYXKAIOIIEr0 MUpPA, UCIOIb3Ysl 3HAHUS U ONBIT, MOTy4YEeHHBIC MPU
M3yYEHUN XUMHUHU, TPUMEHATh HMX IPU PEIICHHH NpOoOJeM B MOBCEIHEBHOW XWU3HU M TPYIOBOU
NEeSATEIbHOCTH;

— GopmupoBaHue y 00yJaromuxcs TYMaHUCTUYECKUX OTHOIICHHI, TOHUMAHUS [IEHHOCTH XUMHUYECKUX
3HAHUM TSl BBIPAOOTKU SKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JEATETLHOCTH
B LIEJISIX COXPAHEHUs CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOIIO U CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUs OOIIEYEIOBEYECKUX IIEHHOCTEHW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mipoduiis u
HaMpPaBIEHHOCTH JAJIbHEUIIEr0 00y4YeHHUsI.

OO6miee uncao 4YacoB, OTBEACHHBIX ISl M3YUYCHUS] XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHus,
cocrassiet 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B HeZelio), B 9 kitacce — 68 yacoB (2 4aca B HEZIEITIO).

COJEP/KAHUE OBYYEHUA

8 KJIACC

Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHATHS

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YeJloBeKa. XUMHS B CHUCTEME HayK. Teila W BemiecTsa.
@du3nueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BeulecTB. [loHATHE O MeTOJax MO3HaHUsS B
xuMun. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClI0KHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckass popmyrna. BalneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemecTB. OTHOCHTENbHAsE aToMHasi macca. OTHOCUTENbHAsT MOJEKYJsIpHas Macca. MaccoBas JoJis
XHMHUYECKOI0 3JICMEHTa B COCAUHCHUH.

KomnuectBo BemectBa. Moisb. MounsipHass macca. B3anmmocBsI3p  KonuyecTBa, MacCchbl M 4uCia
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel o hopMynaM XUMHUYECKUX COSTUHEHHI.



du3nuecKne U XUMHUYECKUE ABJICHHS. XUMHUUECKasi peaklus U e€ Mpu3HaKku. 3aKOH COXPaHEHUsI MacChl
BelIecTB. XuMuUeckue ypaBHeHus. Knaccudukanus XuMHUUeckux peakuui (CoeInHeHus, pa3aoKeHus,
3aMEIICHMS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0H, paBuiaMu paboThl B Jaboparopuu u mpuéMaMu OOpaleHUs C
nabopaTopHbIM 000pyI0BaHNEM, U3YUECHUE U ONTUCaHHe PU3NYECKUX CBOMCTB 00Pa31l0B HEOPraHUYECKUX
BEIIECTB, HaOmoIeHNe (u3nyecknx (TUIaBIEHUE BOCKA, TasHUE JIbJa, pAaCTUPAaHUE caxapa B CTYIIKE,
KHUIIEHHE M KOHJEHCAllUs BOJbI) U XUMUYECKUX (TOpEHHE CBEeYHd, MPOKaIMBaHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE Mella C KHCIOTOH) SIBICHUU, HAONIOJEHUE M OINMCAHUE NPU3HAKOB MPOTCKAHUS
XUMHUYECKHUX peakuui (pas3iioKeHHe caxapa, B3aMMOJEWUCTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapus,
paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoIeHCTBHE Kejie3a ¢ paCTBOPOM COJIU MEAHN
(1), u3ydenre cnocoOOB pasielieHHs CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHWE, BBIMAPUBAHHME,
TUCTHIUISIMS, XpoMmaTorpadus, MpoBeJeHUE OYNCTKU TOBAPEHHOW COJIM, HAONIOACHHE W OIMHCAHUE
pe3yabTaTOB IPOBEIEHHUS OIbITA, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAcCChl, CO3/IaHHE MOJENei
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Pa3znen 2. Baxkneiinue npeacraBuTe/ M HEOPraHN4eCKNX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopoa — snemeHT U mpoctoe BemecTBo. HaxoxaeHue
KHCIIOpO/ia B pupoe, Guznueckrue 1 XuMHIecKue cBorcTBa (peakiuu ropenus). Okcusl. [lpumenenue
kuciaoposa. CrocoObl MMOJy4E€HHs KUCIOpoJa B JIabopaTOpUU U MpoMblUIeHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — aJIoTporiHas MoAu(UKAIHS KUCIOPOa.

TemmoBoit 3hPeKT XUMUYECKOW peakluu, TCPMOXHUMHUYECKUE ypPaBHEHUS, dK30- U IHIOTCPMUUYCCKUE
peakuuu. TomnuBO: yroib W METaH. 3arps3HEHHE BO3AYyXa, YCWICHHE MapHUKOBOTO sddekra,
pa3pyLieHre 030HOBOIO CIIOSI.

Bogopon — nanemeHT U mpoctoe BemiecTBO. HaxokaeHue Boaopoda B Mpupozae, (pusmyeckue u
XUMHUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI nofryuenus. Kuciaotsr u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoiCcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HachlllleHHbIE M HEHACHIICHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBast A0Jsl BelllecTBa B pacTBOpE. XHUMHUYECKHE
cBoiicTBa BoAbl. OcHOBaHuA. Posib pacTBOpOB B MpHUPOJE U B KU3HU YesloBeka. KpyroBopot BOIbI B
npupojie. 3arpsi3HeHHE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccudukanus neoprannueckux coeauHeHuit. Oxcuapl. Kiaccudukanus okcumoB: coiieodpasyromime
(ocHOBHBIE, KHCIIOTHBIE, aMpOTepHBIE) U HeconeoOpasytone. HomeHnknatypa okcuaoB. Ousndeckre u
XUMHUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcumoB.

OcHoBanus. Kraccudukanus ocHOBaHMIA: MIENOYM M HEpaCcTBOpUMMBIE OCHOBaHHSA. HomenknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne 0CHOBaHUH.

Kucnorel. Knaccuduxamnus kuciaor. Homenknarypa kucnor. Dusznyueckue W XHUMHUYECKHE CBONCTBA
kucnot. Psan aktuBHoctn metamioB H. H. bekerosa. I[lonyyenue kucior.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMu4yeckue cBoicTBa coseil. [lomyuenue coneil.
['eneTnyeckas CBsI3b MKy KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeIeTIeHUE COJEPKaHUsI KICIIOPO/1a B BO3/IyX€e, OJIydeHue, coOnpaHue, paclio3HaBaHNe
U W3Y4YEeHHE CBOMCTB KHUCIOpOJa, HaOMIOJEHNE B3aWMOJEUCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBHS
BO3HUKHOBEHHMsI U TIPEKpAIIEHUs TOpeHus (TIoKapa), 03HaKOMJIEHHEe C 00pa3IiaMu OKCHIOB U ONHMCAHHE
WX CBOWCTB, MOJIy4e€HHE, COOMpaHHe, paCclO3HABAaHME M H3y4YEHHE CBOICTB BOAOpOAa (TOpPEHHE),
B3auMojieiicTBue Bojopoaa ¢ okcuaoM meau (Il) (Bo3MOXHO HCTHONB30BaHUE BUICOMATEPHUATIOB),
HaOmoiIeHne oO0pa3IloB BEIIECTB KOJIUYECTBOM | MOJb, HCCIEIOBAaHHUE OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C PA3IMYHON paCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEIECTEHHON MACCOBOM JT0EH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTa/llaMU (HATpUEM M KaiblHeM) (BO3MOXKHO
UCIOJIb30BaHNE BUJIEOMATEPUAJIOB), MCCIEIOBAHHE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB, HAONIOZCHHE M3MEHEHUS! OKPACKU WHIMKATOPOB B PACTBOPAX KHUCIOT W IIeNouYel, U3ydeHue
B3auMozeicTBus okcuga meau (II) ¢ pacTBOpom cepHOIl KHCIOTHI, KHUCIOT C METajlJlaMH, peaKIuit
HEWTpanu3aluy, MOJy4YeHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOIO MeETajula JIPYyruM u3



pacTBOpa COJH, PEIlIEHNE SKCIEPUMEHTANIbHBIX 3a7a4 1Mo TeMe «BaxkHelme Kiiacchl HEOPraHUYeCKUx
COCTUHEHUIN.

Paznen 3. Ilepuoaunueckuii 3akoH u Ilepmonmueckass cucrema xumudeckux 3jiemeHtoB /. U.
MenpeneeBa. CrpoeHue aToMoB. XHMMHYeCKasd CBfA3b. (OKHCIHUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBbie MOMBITKK KIACCU(PUKAIUU XUMUYECKUX 31€MEHTOB. [IoHATHE O Tpymmax CXOAHBIX JIEMEHTOB
(1IemoYHble W IIEJOYHO3EMEIbHBIE METaJUIbl, TajJOTeHbl, WHEPTHBIC Tra3bl). DJIEMEHTbI, KOTOpPbIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema xumudeckux odinemeHtoB [[. WM. Menaeneesa.
Kopotkonepuoanas u nimuanonepuoanas popmsl [lepuoanueckoit cucteMbl XUMUYECKUX 371eMEHTOB /1.
N. Menneneesa. [lepuoas! u rpynnsl. @PU3MYECKUN CMBICI IIOPSAIKOBOIO HOMEpAa, HOMEPOB IEpUOa U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTrOMHBIX sifiep. M3orombl. DnekTpoHbl. CTpOeHHE AJIEKTPOHHBIX 000JI0UeK
aToMoB nepBbiXx 20 xumuyeckux asnemeHToB Ilepuonmueckoit cucremsr Jl. WM. Mengeneesa.
XapakTepUCTHKAa XMMHMYECKOI0 J3JIEMEHTa 10 ero mnosioxkeHuro B Ilepuommyeckon cucreme /[l .
Meunneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX DJJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U EPUOJAM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil CUCTEMBI XUMUYECKUX AJIEMEHTOB ISl Pa3BUTHS
Hayku U npaktuku. /. 1. MenneneeB — yu€HbIN U IpaXKJaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (MOJsipHass M HEMOJSIPHAsi) CBA3b. OJIEKTPOOTPUILIATEIHHOCTH
XUMHUYECKUX 3IEMEHTOB. VIOHHas CBSI3b.

Crenenp okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporeccel OKHCIEHUS W
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe O00pa3lioB BEUIECTB METAUIOB W HEMETAJJIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMH KHUCIJIOT U WICJIOYEH, MPOBEIECHNUE OMBITOB, HILTIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEaKIil (TOpeHue, peakluu pa3ioKeHUs, COSTUHEHHUS).

Meoswcnpeomemnnie ceasu

Peanuzaiust MeXnpeAMETHBIX CBSI3€M NpU HM3YYEHHMM XHMHHM B § KJIAcce€ OCYILECTBISIETCS 4epes
HCIIOJIH30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TTOHATHH, TaK ¥ TOHSATHH, SBIISIOMINXCS CUCTEMHBIMHU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOI'O LIUKIIA.

OO0mme ecTecTBEHHO--HAYYHBIC TMOHSATUS: HAy4YHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJU3, CUHTE3,
KinaccuuKanus, IepuoAUYHOCTb, HAOMIOEHNE, YKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHUE, MOJIETb,
SIBJICHHE.

®dusnka: marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHJ, WU30TOIbI, PAJIUOAKTHUBHOCTD,
MOJIEKYJa, 3JEKTPUUECKHM 3apsij, BEIIEeCTBO, TeNO, 00BEM, arperaTHOE€ COCTOSIHME BEIIECTBa, ras,
(bu3nuecKre BeTMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TIIaHEeTh, 3BE3/1b1, COHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIMBO,
BOJIHbIE PECYPCHI.

9 KJIACC

Pasjen 1. BemecTBo U XuMu4ecKkasi peakius

[Tepnonnueckuit 3akoH. [lepuonnueckas cucrema xumudecknx anemeHToB /. . Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS,
KaJIBIUSI U MX COCIWHEHUU B COOTBETCTBUHU C TOJIOKEHUEM 3JieMeHTOB B Ilepmoanueckoil cucrteme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUJIbl XUMUYECKOW CBSA3U. THUIBI KPUCTATIIMYECKUX PEMIETOK, 3ABUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKU U BUJAa XUMHUECKOM CBSI3H.



Knaccupukanuss M HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XWMHUYECKHE CBOICTBAa BEIECTB,
OTHOCAIIMXCSA K Pa3Iu4yHbIM KJIAaCCaM HEOPraHWYECKHX COECJIMHEHWH, TEHEeTUYeCKas CBS3b
HEOpPraHUYECKUX BEIIECTB.

Krnaccudukanys XuMu4ecKuX peakluid Mo pa3inyHbIM MpU3HaKaM (TI0 YUCITY U COCTaBY Y4aCTBYIOIIMX
B PEaKIMM BELIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 HM3MEHEHHUIO CTENEHEH OKHCICHHS XUMHUYECKHX
AJIEMEHTOB, O OOpaTUMOCTH, MO YYACTHUIO KaTalu3aropa). DK30- M DHIOTEPMHUYECKHE PEaKIIHH,
TEPMOXUMHYECKHE YPABHEHUS.

[TonsiTe o ckopoctu xumuueckon peakuuu. [loHsTHe 00 0OpPaTUMBIX U HEOOPATUMBIX XMMHUYECKHUX
peakuusix. [loHATHE O TOMOre€HHBIX M TeTeporeHHbIX peakuusax. [lonstue o karanuse. [lonsTHe o
XUMHUYECKOM paBHOBecHHU. (DAKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW PEAKLUHUH U TMOJOKECHHE
XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIIEKTPOHHBIN OanaHc OKHCIIUTENBHO-
BOCCTAaHOBUTENIbHON peakuinu. COocTaBIe€HUE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX PEAKIIUH C
HCIIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3JIEKTPOIUTHUECKON TUCCOLMALMU. DJIEKTPOJMTHI U HEAIEKTPOJIUTHl. KaTHOHBI, aHHUOHBI.
MexaHu3M JUCCOLMAalMy BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOH CBsi3H. CTENeHb AUCCOLMALINY.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y ciIoBUS MPOTEKaHUS peaKIMii MOHHOTO 0OMEHa, MOJIHbIE U COKpalIEHHbIE
HMOHHBIE ypaBHeHUs peakiuil. CBoilCTBa KHCIIOT, OCHOBaHHIl M cOJIed B CBETE IpEACTaBIeHUIl 00
3IEKTPOJUTUYECKON Auccounanuu. KauectBeHHbIe peakiinu Ha HOHBL. [loHsTHE O THApONIN3E COoMel.
Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METALUIOB M
HeMeTaJlJIoB (rpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIOpHUJA HATpHsl), UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH  XMMHUYECKOW peakuud OT BO3JACHCTBUS  pa3NuYHBIX  (PAKTOPOB, HCCIEIOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, IIpolLecca JAUCCOLMALUU KHUCIOT, LIeNo4Yed M cojei
(BO3MOKHO HCIIOJB30BAaHHE BHUAEO MATEPUANIOB), MPOBEACHHUE OMBITOB, WILIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKIii HOHHOTrO OOMeHa (0Opa3oBaHWE OCajKa, BBIJICICHHE Ta3a, 00pa3oBaHUE BOJIBI),
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPHI OKUCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHEe, peaKuu
pa3ioXKeHusl, COEIMHEHUs), PacllO3HABAHME HEOPIaHWYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX
peakuuii Ha HOHBI, PEIIEHUE DKCIIEPUMEHTANIBHBIX 3a]ad.

Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS

OOm1ast xapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapAKTEPHbBIE CTETIEHU OKHUCIICHUS.
CrpoeHnue u (puznueckre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XMMHYECKHE CBOMCTBA HA IPUMEpe
XJiopa (B3aMMOJIEHCTBHE C MeTallIaMM, HEMeTallllaMHt, Iierao4aMu). XiaopoBoaopoa. CosnsiHast KHCIIOTa,
XMMHUYECKHE CBOWCTBA, MOJy4YeHHE, MpuMeHeHue. JlelicTBue XJiopa M XJOPOBOAOPOJAa Ha OpPraHu3M
yesoBeKa. BaxkHelme XIopuasl ¥ UX HaX0XKIEHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
crerneHu okucieHus. CTpoeHue U (U3UYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa M CEpBhI.
AmnoTponHbsle MOAM(UKAIIMKA KHUCIOpPOJa U cepbl. XUMHUYECKHE CBoOMcTBa cepbl. CepoBOoaopos,
CTpoeHue, pU3nUecKue U XuMUIeckue cBoicTBa. OKCHIBI cephbl KaK MPeICTaBUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (U3MUECKHE U XUMUYECKHE CBOMCTBA (00IIME Kak MPEACTaBUTENs Kjlacca KUCIOT U
cneunpuyeckre). XUMUUYECKUE PEAKIMH, JIeXKAlMe B OCHOBE MPOMBIIUIEHHOIO crnoco0a Moay4YeHus
cepHOM KHUCIOTHI. [IpumeHnenune cepHoil KuciaoThl. CoJid CEpHOM KHMCIIOTHI, KAYECTBEHHAsl PEaKUus Ha
cynbdar-uoH. HaxoxieHue cepsl 1 €€ CoeIMHEHU B IPUPOJIe. XUMHUECKOE 3arpsi3HEHHE OKPYKaIOIIeH
Cpelbl COCIUMHEHHUSIMH cepbl (KUCIOTHBIE 0K, 3arpsi3HEHUE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

O6mas xapakrepuctuka snemMeHToB VA-rpynmbel. OCoOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTEIIEHU OKHUCJIEHUS. A30T, PAaCHpOCTpaHEHHWE B MpHpoJe, (U3MYECKHEe M XMMUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupone. AMMHak, ero (u3NYecKue M XHMHUYECKHE CBOMCTBA, MOJy4yE€HUE U
npuMeHeHre. Conu aMMOHHUSA, UX (U3NYECKHE U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas
peakiuus Ha MOHbl aMMOHHUS. A30THas KUCIIOTa, €€ mojlyuyeHue, (u3nueckue U XMMHYECKHe CBOWCTBa
(oOmme Kak MpeACTaBUTENs Kilacca KUCIOT U cnenuduueckue). Mcmnonb3oBaHue HUTPATOB M COJed



aMMOHHSI B KaueCTBE MHUHEPAIbHBIX YAOOpeHMH. XMUMHMUYECKOE 3arpsi3HEHHE OKpPYKaloIIel Cpe.bl
COCIMHCHHUSAMHU a30Ta (KHCIIOTHBIC MOXIH, 3arps3HEHHE BO3ayXa, MouBbl W BogoémoB). dDocdop,
ajutoTponHble Moaudukanuu pochopa, puzuueckue U xumudeckue cpoiictBa. Oxeun pochopa (V) u
dbocdopHas kuciora, puU3MUECKUe U XMMHYECKHE CBOMCTBA, moiyueHue. McnonabszoBanue docdartoB B
Ka4yecTBE MUHEPAIbHBIX yI0OpEHUH.

Obmas xapakrtepuctuka 3yeMeHToB |V A-rpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCIICHUS. YTIEepO, aJNIOTPOITHbIE MOAU(DUKALINY, PACIIPOCTPAHEHUE B IPUPO/IE, (hU3UUYECKHe
U XUMUYeckue cBoicTBa. Ancopoums. Kpyrosopor yrieponma B mpupoae. OKcuibl yriepoja, HUX
¢u3nyeckue U XMMHUYECKHUE CBOWCTBA, JCHCTBUE HA YKUBBIC OPTaHU3MBI, MOJYYEHHUE M NPHUMEHEHHE.
DKOJIOTHYECKHUE MPOOJIeMBI, CBSI3aHHBIC C OKcHIOM yriepoaa (1V), rumnoresa riio6abHOTO MOTEIUICHHS
KJIUMarta, MapHUKOBBIA 3P (GeKT. YTonbpHas KUCIO0Ta U e€ CONH, UX (PU3HUecKue U XMMUYECKHE CBOWCTBA,
nojiyueHue u npuMmeHenue. KauectBenHas peakuus Ha kapOoHaT-uoHbl. Mcnonp3oBaHue kapOOHATOB B
OBITY, MEMIIMHE, IPOMBIIIUIEHHOCTH U CETbCKOM XO3SIHCTBE.

[lepBoHayanbHbIe TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHUAX yriepona (MeTaH, 3TaH,
STWIEH, alEeTWIEH, 3TaHOJI, IVIMLEPUH, YKCycHas KucioTa). [IpupoaHble HCTOUHUKM YIJIEBOJOPOJIOB
(yromb, TpHpOAHBIA Ta3, HEPTH), MPOAYKTHI HX TNepepaboTku (OCH3MH), WX PpOJIb B OBITY U
MPOMBIIITIEHHOCTH. [IoHsATHE 0 OMONIOrMYecKH BaXKHBIX BEILECTBAX: JKHUpax, OeNKax, yriaeBoaax — U ux
pOJU B )KM3HM uenoBeka. MaTepuaibHOE €IMHCTBO OPIaHUYECKUX U HEOPTAaHUUECKUX COSAMHEHUN.
Kpemuuii, ero ¢puznueckue u XMMHYECKHUE CBOMCTBA, MOIyYeHHE U TpuMeHeHne. CoeTuHEHUs] KPEMHUS
B npupoze. O0ume npeacrasnenuss 06 okcune kpemuus (V) u kpemHueBoit kucnore. CHUIMKATHI, UX
UCIIOJIb30BaHNUE B OBITY, B NPOMBIIUIEHHOCTH. BakHellIne CTpOUTENbHbIE MaTepUalIbl: KEpaMHUKa,
CTEKJIO, ILIEMEHT, OeToH, >kene300eToH. [IpoGrmembl 0e30MacHOr0 HMCHOIB30BAHUS CTPOUTEIBHBIX
MaTEepUajIoB B IOBCEAHEBHON KU3HU.

Xumuueckuii 3xcnepumenm:

U3y4eHHE 00pa3lioB HEOPraHMUECKUX BEUIECTB, CBOMCTB COSIHON KHUCIIOTHI, IPOBEACHUE KaU€CTBEHHBIX
peaxuii Ha XJIOPH/I-UOHBI U HA0JII0IeHNE TPU3HAKOB UX MTPOTEKAHHUS, OIBITHI, OTpaXKaoLIue (U3HUECKUe
U XMUMUYECKUE CBOWCTBA T'aJIOTEHOB U UX COEIMHEHUH (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
O3HAaKOMJIEHHE C o0pasliaMu XJOpUAOB (TalIOTEHUOB), O3HAKOMJICHHE C OO0pa3lamMu cepbl U eé
COCMHEHUSMH (BO3MOXHO HCITOJIb30BaHHE BUACOMATEPUAIOB), HAOIIOACHUE Tpolecca 00yrIIMBaHUs
caxapa MOJA JEeWCTBUEM KOHIEHTPUPOBAHHOW CEpHOM KHUCIOTHI, U3y4yeHHE XHMHYECKHUX CBOMCTB
pa30aBiIeHHON CEpHOI KUCIIOTHI, TPOBEJCHNE KaueCTBEHHOW peakluy Ha Cylb(paT-uoH U HaOII0JeHHe
IIpU3HAKa e€ MPOTEeKaHus, O3HAKOMJIEHHUE ¢ (PU3NYECKMMHU CBOMCTBaMU a30Ta, pocopa U X COeAMHEHUH
(BO3MOYKHO HCIIOJIb30BAHHE BHUIEOMATEpUaoB), oOpa3namMu a30THbIX M (PochopHBIX yroOpeHui,
NoJTy4eHue, coOMpaHue, pacro3HaBaHUE M U3y4eHHE CBOICTB aMMHUaka, MPOBEJAEHUE KadeCTBEHHBIX
peakuuii Ha MOH aMMOHHUA U (ochaT-MOH U U3yYEHHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJIEHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbI0 (BO3MOKHO HCIOJb30BAaHUE BHUIEOMATEPUATIOB),
M3Y4YeHHE MOJeNel KpPUCTAJUIMYECKUX pemETOK anmasza, rpaputa, (QymnepeHa, O3HAKOMIIEHHE C
MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM MPOTUBOrasa,
MOJIyueHue, CcoOMpaHue, pAaclo3HAaBaHWE U U3YYEHUE CBOMCTB YIJIEKHCIOrO Ta3a, IPOBEJIECHUE
KayeCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAaT-MOHbl M M3Y4YE€HUE INPU3HAKOB HX IPOTEKAHUS,
03HAaKOMJIEHUE C IPOAYKIMENW CUIMKATHOW MPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BakHeilne HeMeTallbl U UX COSTUHEHUSD).

Paszpnen 3. Metauuibl U MX COEAUHEHHS

OOmiast XapakTepUCTHKa XHMHYECKHX OJIIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM HX TIIOJIOKEHUS B
[Tepuonnueckoii cucteme xumudeckux snemeHToB Jl. M. MenzaeneeBa u crpoenusi atomoB. CTpoeHmHe
METaJUIOB. MeTaJinuecKkasi CBs3b U METaJUIMYecKas KpUCTaJUIMYecKas peméTka. DIeKTPOXUMHUYECKHMA
psan HanpsbkeHuM MetamioB. dusmueckre M XMMHUYECKHE CBOicTBa MeTaymioB. OOmme crnocoObl
nojydeHus MeTauioB. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
Crnnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIEHHOCTH.
lenouynsle Meramibl: mnosnoxeHue B Ilepumonmdeckoi cucremMe Xxumudeckux asiemeHtos JI. .
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXOXJAeHHUE B pupojae. Puznyeckue U XUMUYECKUE CBOICTBa (Ha



npuMepe HaTpust ¥ Kanus). OKCUIbI U TUAPOKCUABI HATPUS U Kanus. [I[puMeHeHre menoyHbiX METasioB
U UX COCOUHEHUN.

[IlenoyHo3eMeNbHBIE METAJIBI MATHUM U KAJIBLIUI: TTOJIOKEHUE B llepuoanyeckon cucreme XMMUYECKUX
sanemenToB JI. W. MenneneeBa, crpoeHue HMX aTOMOB, HaxOXJeHHE B mnpuponae. dusnueckue u
XUMUYECKHUE CBOMCTBA MarHus U KaJibliusl. Baxkueiie coeMHeHus KLU (OKCUJT, TUIPOKCHU, COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B llepuonmueckoi cucreme xumudeckux viemeHtos . M. Menpeneesa,
CTPOEHHE aToma, HaxoXJaeHue B mpupoje. Duznueckne MW XUMHUYECKUE CBOMCTBA AIFOMUHUSL.
AmdoTepHbIe CBOMCTBA OKCHA U THIPOKCH/IA ATFOMUHUSI.

Kenezo: nonoxenue B llepuoauueckoit cucreme xumuyeckux snemeHToB J[. 1. Menneneesa, ctpoeHue
aToMa, HaXOXJAeHHUE B rpupoje. Puznueckre 1 XMMHUYEeCKue CBOMCTBA kemne3a. OKCUIbl, TUAPOKCUIBI U
conm xene3a (I1) u sxenesa (111), ux cocras, cBOMCTBa M TIOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3llaMH METAJIIOB U CIUIABOB, UX (PU3NYECKIUMH CBOICTBAMU, H3yUYEHHUE PE3YIbTATOB
KOPPO3UH METaNIOB (BO3MOXKHO HMCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS
OKCHJIa KaJbIUsl M HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATEPHANIOB), UCCIEIOBAHUE
CBOMCTB KECTKOM BOJIBI, IIpoIllecca TOPEHHUS Kejie3a B KHUCIOpoae (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MPHU3HAKOB NPOTEKAHUS KAa4eCTBEHHBIX PEAKIUi Ha HOHBI: MarHus, KalbIus,
amomuHus, nuHka, skenesa (II) u xenesa (1), menu (Il), HaOnrogeHue m omucaHue MPOLIECCOB
OKpalllMBaHUsl IUJIAMEHH HOHAMH HaTpusi, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUS U THIPOKCH]IA ITUHKA,
pelIeHne 3KCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTalljIbl U UX COCIUHEHUSI.

Paznen 4. Xumus u okpyxamomas cpeaa

BemectBa 1 maTepualibl B MOBCEIHEBHOW KM3HM 4YesoBeKa. be3onacHoe MCIoJIb30BaHUE BEILECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBasi moMoIIb MpU XMMUYECKUX 0KOTaX U OTPABIICHHUSX.

XUMUYeCcKoe 3arpsi3HEHHE OKpYKarollell cpeapl (mpeaenbHas AOMyCTHMas KOHICHTpAIUsl BEIIECTB,
nanee — [1/1K). Poib XuMuu B pelieHUH 3KOJI0TMYECKUX Ipodiem.

Xumuueckuii Ixcnepumenm:

n3y4yeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUATIBI).
Mesicnpeomemmnie céasu

Peanuzarust MeXINpeaMETHBIX CBSI3€M NMpU HM3YUYEHUM XUMHH B 9 Kilacce OCYIIECTBISETCS depes
MCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHSATHM, SBISIONINXCS CUCTEMHBIMU
JUTSL OTJICTBHBIX TTPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TMOHATHA: HAY4YHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHUHTE3,
KJIaccu(puKanusi, MepuoANIHOCTh, HAONIIOJICHHE, SKCIIEPUMEHT, MOJCIHPOBAHNE, U3MEPEHHUE, MOJIEIb,
SIBIICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHSI, MAaTEpUAJIbL.

dusnka: Marepus, aToM, dSJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUJ, WU30TOMBI, PaJUO0aKTUBHOCTH,
MOJIEKYJa, OJJIEKTPUYECKUN 3aps]l, MPOBOJHUKH, TOIYINPOBOJHUKHU, UINEKTPUKH, (HOTOIIEMEHT,
BEILIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHHME BEIECTBA, Tra3, pacTBOpP, pPaCTBOPUMOCT,
KpUCTAJIINYecKasl pemérka, CIjiaBbl, (U3MUYECKHE BEIUYMHBI, €IUHUIBI HU3MEpPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa, FIKOCUCTEMa, MUHEPATbHBIE YI0OpEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BEIIECTRA.

I'eorpacdus: armocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOIUIMBO,
BOJTHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI



JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS NMPOrPaMMbl OCHOBHOT'O 00IIIeTr0 00pa30BaHUs JOCTUTAIOTCS B XO€
OoOy4YeHHs] XMMHUU B €IUHCTBE Yy4eOHOH M BOCHHUTATEIBHOW JEATEILHOCTH B COOTBETCTBHHM C
TPaAULIMOHHBIMA POCCUMCKMMH COLMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
MIPUHATHIMU B 00I1IECTBE PABHUIIAMH 1 HOPMaMH TIOBEICHHSI U CTIOCOOCTBYIOT MPOIECcCaM CaMOITO3HAHMSI,
CaMOpPa3BUTHUS U COLUATH3AINHN 00YJAFOIIIXCSI.

JIMYHOCTHBIE pe3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
IIO3UTUBHBIX ITIECHHOCTHBIX OpI/IeHTaI_[I/Iﬁ " paClHIMpCHUC OIIbITA ACATCIbHOCTHU Ha eé OCHOBE, B TOM 4YHCJIC
B YaCTH:

1) naTpruoTHYeCKOro BOCUTAHUS:

IIEHHOCTHOTO OTHOIIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJIEIHIO,
MMOHVMAHUS 3HAYEHUS XUMUYECKOW HAYKW B XKU3HU COBPEMEHHOTO OOIIECTBA, CMIOCOOHOCTH BIIAJIETh
JIOCTOBEpHON HWH(pOPMAIMEHl O TEPEeIOBBIX JOCTHKCHHUSAX M OTKPBITHSIX MHUPOBON M OTEYECTBEHHOM
XUMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

NpEACTABJICHUA O COHOUAJIBHBIX HOPMAaxX MW IpaBUJIaX MEKIMYHOCTHBIX OTHOIIIEHUU B KOJIJICKTHUBCEC,
KOMMYHUKAaTUBHOH KOMIIETGHTHOCTH B  OOIIIECTBEHHO IIOJIC3HOM, Y4eOHO-HCCIEA0BATEIbCKOM,
TBOPUYECKOH M IPYTHX BUJAX JCSITEILHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW ACSITEILHOCTU
IpU BBINOJHEHUH Y4YeOHBIX, IMO3HABATENIBHBIX 3a]a4, BBINOJIHEHUH XHUMUYECKUX HKCIEPHUMEHTOB,
CO3JaHuNn y‘IC6HI>IX IMPOCKTOB, CTPCMJICHUA K B3aUMOIIOHMMAHWUIO U B3aWMOIIOMOIIHX B ITPOLECCE 3TOU
y4eOHOU AESITeNTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE U TMOCTYNKH CBOMX TOBAapUIICH C
MMO3UIIMHU HPABCTBCHHBIX U ITPABOBBIX HOPM C y‘IéTOM OCO3HaHUA HOCJIGI[CTBI/II‘/JI IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MO3HAHUS:

MHPOBO33PCHUYECKUE TPEJACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIMH, COOTBETCTBYIOIIHC
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABJISIONINE OCHOBY JUIS IOHUMAHUS CYITHOCTH HAyYHOU
KapTUHBI MHpa, NPECACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA IMPUPOJbI, B3aUMOCBA3AX
YeJIOBEKa C MPUPOAHOM CPEIOH, O POJIM XUMHUHU B IMO3HAHUH 3THX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBLI, HAIIPABJICHHBLIC HA IMOJTYYCHHUEC HOBBIX 3HAHUHU 10 XHUMHU, HCO6XOIII/IMI)IC JJISL
00BsCHEHHS Ha0II0JaeMBIX ITPOLIECCOB U SBJICHHU, T0O3HABATEIbHON, HHPOPMAIIMOHHON U YMTATEIIbCKOM
KYJIBTYpBbl, B TOM YHCJI€ HABBIKOB CAMOCTOSATENBHON pabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
JTUTEPATypPOH, TOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU WH()OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOY4YeHHI0O M TIO3HAHHWIO, JIIOOO3HATENBHOCTh, TOTOBHOCTH M  CIOCOOHOCTh K
caMo00pa30BaHUIO, TMPOEKTHOW M MCCIEAOBATEIbCKOM MAESITeTbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YeHUS B JaJbHEHIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUC ICHHOCTHU XU3HU, OTBETCTBCHHOTI'O OTHOIICHUSA K CBOEMY 3/10POBbI0, YCTAHOBKH Ha 3I[OpOBBII\/'I
o0pa3 KH3HU, OCO3HAHHE IOCIEJCTBUI M HENPHUSITHE BPEIHBIX MPUBHIYEK (YIMOTPEOICHHS alKOToJs,
HapKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH COOJIOJEHHUS MpaBuil OE30MACHOCTH MpH OOpaIleHuHu C
XUMHYECKUMH BEIIECTBAMH B OBITY U pealbHOMN KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

WHTEpEC K MPAKTUYECKOMY H3YUYCHHIO MpodeccHil M Tpyda pa3IUuyHOTO poja, yBaKEHHE K TPYILy H
pe3yJibTaTaM TPYIOBOHM NESITEILHOCTH, B TOM YHUCJIE Ha OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHHM IO
XUMHH, OCO3HAHHBIM BBIOOpD HMHIWBUIYaTbHOW TPAGKTOPUHM MPOJOJKEHHUS 00pa3oBaHUS C Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHUMHU, O6HICCTBGHHBIX HHTEPCCOB H HOTpG6HOCT€I>i,
yCTEUTHOW TMPOPECCHOHANBHON JEeSITeNbHOCTH U Pa3BUTHUS HEOOXOJUMBIX yMEHUH, TOTOBHOCTH
aIalITHPOBATHCA B MPodecCHOHABHOH cpefie;

6) 3K0JI0rMYeCcKOro BOCIIMTAHUSA:

9KOJIOTHYECKH I1eJIeCO00pPa3HOe OTHOIICHHE K MPHPOJIe KaK MCTOYHUKY JKM3HH Ha 3eMile, OCHOBE e&
CYIIECTBOBAaHMsI, TOHMMAaHHE IIEHHOCTH 3JI0POBOTO M 0€30MacHOT0 00pasa >KM3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W TIICHXHYECKOMY 37I0POBBIO, OCO3HAHHE IICHHOCTH
coOnroieHHs MpaBui 0e30MacHOro TMOBEACHHS MPU padOTe C BEIIECTBAMH, a TaKXKe B CHUTYaIUsX,
YTPOKAIOIIUX 3I0POBBIO U KHU3HU JIFOICH;



CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TIOTyJaeMbIe TIPU U3yYECHUN XUMUH, [T PEIICHUS 3aa4, CBSI3aHHBIX C
OKpY>Kalolllel MPUPOJHOU CpPENOW, NI TMOBBIIMICHUS YPOBHS JKOJOTMYECKOM KYJIbTYpPhl, OCO3HAHUS
rJI00aTFHOTO XapaKkTepa IKOJIOTUYECKUX TPOOJIeM U MyTeH WX pelieHus MOCPEACTBOM METOAO0B XUMUU,
9KOJIOTMYECKOI'0 MBIIIJIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATEIbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrtaBe meranpeaMEeTHBIX PE3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE U1 (POPMHUPOBAHUS MHUPOBO33PEHMUS
oOIIeHayYHbIe TOHATHUS (3aKOH, TEOPHs, IPUHIIUI, THIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U
JPYyToe.), KOTOPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX IIPEIMETAX U ITO3BOJISAIOT HA OCHOBE
3HaHUI M3 3TUX MPeIMEeTOB (HOPMHUPOBATH NMPEICTABICHHE O IEMOCTHOW HAYYHOH KapTUHE MHpa, U
YHUBEpCaJbHbIE y4yeOHbIE JelcTBUA (IT03HABAaTElIbHbIE, KOMMYHUKATUBHBIE, PETyJIATUBHBIE), KOTOpPbIC
obecrieunBaOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEIBHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO
y4eOHOI IesTeTbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornueckue aeicTBHA:

— YMEHUS HCIIOJIb30BATh MPUEMBI JIOTMYECKOTO MBIIIICHUS NIPU OCBOCHUM 3HAHUW: PAaCKpPBIBATh
CMBIC]I XUMUYECKUX MOHATUH (BBLAEIATh UX XapaKTepHble MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TIOHSTHSMH), HCIOJIB30BATh IOHATHS Ui OOBSCHEHUS OTICIBHBIX (AKTOB W SIBJICHUH,
BbIOMPATh OCHOBAHMS M KPUTEPHUHU JUISL KIAaCCU(PUKALIMM XMMHUUECKUX BEIECTB M XUMUYECKUX PEeaKLui,
YCTAHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHMs, CTPOUTH JIOTUUYECKUE
paccyxaeHus (MHyKTUBHBIE, 1€ JyKTUBHBIE, 10 aHAJIOT'MH), J1eJIaTh BHIBOJIbI U 3aKIIFOUEHUS;

— YMEHHME IMPUMEHATh B IPOLECCE MO3HAHMUSI MOHATUSA (IIPEIMETHBIE M METANpPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCIIOJIb3YEMbIE B XUMHHU, IPEOOPa30BHIBATH IIUPOKO IPUMEHSIEMBbIE
B XMMHH MO/ICTIbHBIC TIPE/ICTABICHUS — XUMUYECKUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYEeCcKasi popMyIa u
ypaBHEHHE XUMHUYECKOM peaklUuu — IMpPH PEUIeHUU Y4eOHO-TIO3HABaTENbHBIX 33Jad, ¢ Y4ETOM ATHUX
MOJCIIBHBIX IPEJICTABICHUN BBIABIATE M XapaKTEPU30BaTh CYIIECTBEHHBIE IIPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XUMHMUYECKMX BELIECTB M XMMHUYECKMX pEaKLUi, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
IIPUYMHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEUNS B U3y4a€MbIX IPOLECCAX U SIBICHUSAX.

ba3oBble ucciaenoBarebCKue 1eHCTBHA:

— YMEHHUE UCIIOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKKE B
KayecTBE OCHOBBI U1 (POPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABHIBHOCTU BbICKa3bIBAEMBIX
CYXKJICHUH;

— npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHWIO, OPTraHU3allMM M MPOBEACHUIO YYECHHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOJOM IIPOLIEcca, CaMOCTOSITENIbHO IPOrHO3HPOBATh €ro
pe3yabTar, (opMyIHpoBaTh O000OLIEHMS M BBIBOJBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMs, COCTABJIATH OTUET O MPOJIEIaHHOM padoTe.

Padora ¢ undopmanmeii:

— yYMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUIOB U
¢dbopM TmpencTaBleHHs, MOIYYaeMyI0 W3 pa3HbIX HCTOYHHUKOB (HAay4yHO-TIOMYJspHas JIUTepaTypa
XUMHUYECKOTO COJIEp)KaHMsI, CIIpaBOUYHbIe MocoOus, pecypchl VHTepHeTa), KPUTHUYECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

— YMEHHE MPUMEHSITh pa3IU4Hble METOAbl M 3alpoChl MpPH TMOUCKE U OTOOpe HH(OpPMAIUHU U
COOTBETCTBYIOLINX JAaHHBIX, HEOOXOAMMBIX JJISI BBIOJHEHHsS Y4YEOHBIX M I103HABATENBHBIX 3aj]ad
onpeAeNnéHHOro TuMa, MpuoOpeTeHHe OomnbiTa B O0JACTH  HCHOJB30BaHUS MHGOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJEHUE KYyJbTYpOM AaKTUBHOIO MCIIOIb30BAHUS Pa3JINYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOUPATh ONTUMAaIbHYIO (DOpMY MpeACcTaBIeHUS UHPOPMaAIIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJjaud HECIOXKHBIMM CXEMaMH, AMarpaMMaMy, JIpYrUMU ¢opMaMu
rpauKy U UX KOMOMHAIUSIMU;

— YMEHUE HCIOJb30BaTh M aHAIM3MPOBATh B IMIpolecce Y4eOHOW M HCCIIeAOBATENbCKOM
NEeSTeIbHOCTH MH(MOPMAIMI0 O BIMSHUU MPOMBIIIJIEHHOCTH, CEJIBCKOTO XO3SAHCTBAa M TpPaHCIOPTa Ha
COCTOSIHUE OKPYKAIOLIEH IIPUPOIHON CPEBI.



KoMmyHukaTHBHBIC YHUBepcaJlbHbIe y4eOHbIe 1eiiCTBUA:

— YMEHUs 3aJaBaTh BOMPOCH! (B XOje auajiora u (WJIM) IUCKYCCHH) TIO CYIIECTBY OOCYKIaeMou
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENFHO BBIMOJIHEHHS MTPEUI0KEHHON 3a1auu;

— YMEHMsI IPEICTABJIATh IOJYyYEHHBIE PE3YJIbTAaThl IO3HABATEIBHOM AEATEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JejaTh MPE3EHTALUMI0 Pe3yJIbTaTOB BBINOJIHEHHMS] XUMHUYECKOTO 3KCIEPUMEHTA
(J1abopaTOpHOro OmbITa, JIAOOPATOPHOW pabOTHI IO HCCIEJAOBAaHMIO CBOWMCTB BELIECTB, YYEOHOTrO
IIPOEKTA);

— YMEHUsl Yy4eOHOro COTPYIAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM I103HABaTEIbHOH H
MCCIIEIOBATENBCKON JIEITEIbHOCTH NPU PEIICHUH BO3HUKAIOUIMX MpPOOJeM Ha OCHOBE yu€Ta OO0IIuX
MHTEPECOB M COIJIaCOBaHUS MO3MLUMN (00CYXJeHus, OOMEH MHEHMSMH, «MO3IOBbIE ILITYPMBI»,
KOOpJMHALIUSI COBMECTHBIX JCHCTBHI, ONpeAe/eHue KPUTEPHUEB IO OLICHKE KauyeCTBa BBIIIOJIHEHHOMN
paboTHI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

— YMEHHME CaMOCTOSTENIBHO OIPENEATh LEIu JAEATEIbHOCTH, IUIAHUPOBaTh, OCYILIECTBIATS,
KOHTPOJIMPOBATh U NPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENLHOCTH, BHIOMpATh Haubojee
3¢ deKTUBHBIE CIIOCOOBI PELICHUs YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSATENIEHO COCTABIIATh UIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN aJIrOPUTM JIEUCTBUH IIPU BBINOJIHEHUH 33JaHUN C yU4ETOM IOTYyYEHUs
HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTaX — BEUIECTBAX M pPEAKIMAX, OLEHUBATh COOTBETCTBUE
[IOJIyYEHHOI0 pe3yJibTaTa 3asBICHHON LEIM, YMEHHUE MCIIONb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI,
IIpeijIaraéMble B yCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OOS3aTEILHOTO COJEP)KaHUS, YCTaHOBJIEHHOI'O
naHHOU (enepanbHON pabouel MPOrpaMMoil, BEIACISIOT: OCBOCHHbBIE O0yUYAIOUIMMUICS HaAYYHbIC 3HAHUS,
YMEHHUS U CIIOCOOBI IEUCTBUH, crienupuiecKue 1Jis NpeaMETHON 00JacTH «XUMHUS», BUJbI 1€ATEIbHOCTH
[0 MOJYYEHUIO HOBOTO 3HAHMSI, €r0 MHTEPIpETAINH, MpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX
Y4EOHBIX U HOBBIX CHTYaIIUsIX.

K konny obydenus B 8 KJjacce mpeIMeTHbIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTPa’KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

— pPacKpbIBaThb CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHI: aTOM, MOJEKYJIA, XUMUYECKUI JJIEMEHT,
IIPOCTOE BELIECTBO, CJIO)KHOE BEILIECTBO, CMeCh (OAHOPOJHAs M HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAs M MOJIEKYJspHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSApHas Macca,
MaccoBast J0JIs1 XMMHUECKOT'0 3JIEMEHTA B COEMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHUE,
COJIb, JEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHHS, XUMUYECKasi peakiys, KiIacCu(uKaus peakiuii:
peaKuuu COENMHEHUs, PEAKIUU pPAa3I0oKEeHMs, pEeaklHUH 3aMEIleHus, peakuuud OOMEeHa, 9K30- H
SH/IOTEPMHUYECKUE pPEaKLUH, TEIUIOBOM 3(deKT peakuuu, sApO aTroMa, IEKTPOHHBIA CIIOH aToMma,
aTOMHasi opOMTalb, paJuyC aToMa, XMMHUYECKas CBs3b, MOJIIpHAs U HEMOJspHas KOBaJEHTHas CBS3b,
MOHHAas CBA3b, MOH, KaTHOH, aHHOH, PAaCTBOP, MAaccoBas J10Jis BELECTBA (MIPOLEHTHAs KOHLEHTpAIMs) B
pacTBope;

— WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMWUYECKUX MOHATUN U IPUMEHSATD OTU MTOHATUS IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALCHUN;

— UCIMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY MJJIsi COCTaBlIeHHs (OpMyn BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIINI;

- OTpeNieNATh BAJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENICHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIEKHOCTh BELLIECTB K ONpeIeIEHHOMY KJ1acCy COeTMHEHU N
1o opMyinam, BUJ XUMHUUYECKON CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;

- packpsiBaTh cMmbica [lepuoguueckoro 3akona JI. 1. MenaeneeBa: J1eMOHCTPUPOBATH TOHUMAaHUE
[IEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMMUYECKHX JIEMEHTOB OT UX IosiokeHus B [lepuoandeckoit
CUCTEME, 3aKOHOB COXPAHEHMS MACCHI BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUECHMUS,
3aKO0Ha ABOTrajpo;

— ONKCHIBATh U XapakTepu3oBaTh TabiuuHyto ¢opmy Ilepumomndeckoil CHUCTEMbl XUMHUYECKHX
9JIEMEHTOB: pa3iMuaTh MOHATUS «TJaBHas mnoxarpymma (A-rpynma)» u «mobounas noarpymma (b-



TpyIa)», Malble U OONbIINE MEePHOJbl, COOTHOCHTh O0O3HAUEHHs, KOTOPHIE HMEIOTCS B TaOIUIE
«Ileppuoguueckas cucrema xumuueckux odneMmeHToB J[. M. MenaeneeBa» ¢ YUCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsij sijpa, OOIIee YUCIO
AJIEKTPOHOB U paclpeieNieHUe UX 0 AIEKTPOHHBIM CIIOSM);

— KJIaccu(UIUPOBATh XMMUYECKHE 3JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIINU
(Mo uMCTy ¥ COCTaBY YYacTBYIOIIUX B PEaKLUU BEIIECTB, IO TEIUIOBOMY h(DeKTy);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPXKJIasi ONUCAHHWE MPUMEpPAaMU MOJIEKYJISIPHBIX YPAaBHEHHUM COOTBETCTBYIOLIMX XHUMHUYECKUX
peaKUuii;

— IIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'O COCTABa, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUM B Pa3JIMUHBIX YCIOBHSIX;

— BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XMUMHYECKOT0 3JIeMEHTa 1Mo (opMylie COeIUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 110 YPAaBHEHUIO XMMUYECKOMN peaKkIuu;

— IIPUMEHSTh OCHOBHBIE ONEPALlMU MBICIUTEIBHON EATEIbHOCTU — aHAJIU3 U CUHTE3, CPABHEHHUE,
000011IeHne, cucTeMaTH3aluIo, KIacCu(UKAILINIO, BBISBICHUE TPUYUHHO--CIIEICTBEHHBIX CBA3CH — IS
M3y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIIMI, €CTECTBEHHO-HAyYHbIE METOJIbI TMO3HAHHS —
HaOI0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH );

— CJIEZIOBATh MPaBWJIaM TIOJIb30BAHUSI XUMHUECKOM MOCYION W JTabOpaTOpHBIM 00OPYIOBaHUEM, a
TaK)ke MpaBuUiiaM OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH MO BBHIIOJTHEHHUIO
712a00paTOPHBIX XUMUYECKHUX OIBITOB MO MOTYYCHUIO U COOMPAHMIO ra3000pa3HBIX BEMIECTB (BOAOPOAA U
KHCIIOpO/ia), IPUTOTOBIICHUIO PACTBOPOB C OMPECIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh U NPOBOJUTH XMMHUYECKHUE SKCIEPUMEHTHI 0 PaclO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCIIOT C IOMOIIbIO HHIUKATOPOB (JIakMyc, (peHoadTanenH, METUIIOPAHK U APyrue).

K koHny oOydeHuss B 9 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPA’KaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHHI:

— pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHITHN: XUMHUYECKUA IJIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTUOH, aHUOH, [IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHCJICHUS, XUMHUYECKasl PEaKIys, XUMUYECKas CBS3b, TEIUIOBOH A(PQEKT peaxiyu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, YNEKTPOIUTHI, HEITEKTPOIUTHI, HIEKTPOIUTUIECKAST UCCOIUAIIHS, PEAKIIUU
MOHHOIO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpAaTUMBbIE pEaKIHH,
OKHCJIIUTEIbHO-BOCCTAHOBUTEILHBIE  PEAKLIMHM, OKUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHHE U
BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKass CBA3b (KOBaJE€HTHas, MOHHad,
MeTaJJIn4ecKasi), KpucTaaindeckas peméTka, KOppo3us METajuioB, CIUIaBbl, CKOPOCTh XHUMHUYECKOH
peakuuu, npeaeabHo qonyctuMas konuentpamnus [1/IK Bemectsa;

— WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSTHI U TPUMEHSTh 3TU MOHATUA PU
OTMCAaHUU BEIIECTB U UX MPEBPAICHU;

— UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [IJIsi COCTaBJeHHs (OpMYT BEIIECTB W ypaBHEHUN
XUMHYECKUX PEAKIIUI;

— ONpeNeNsATh BAJICHTHOCTh W CTENEHb OKHUCIECHHS XUMHUUYECKHX 3JJIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTH BEIIECTB K ONpPENeIEHHOMY KJIacCy COeMHEHUN 1o (hopMynam,
BUJI XUMUYECKOU CBSI3U (KOBAJICHTHAs, MOHHASI, METAJUTHUECKasl) B HEOPraHMYECKUX COSAMHEHUSX, 3apsi
MOHA 10 XUMUYECKON Qopmysie, XapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHMUYECKUX COEIUHEHMH,
THUI KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cMbich [lepuognueckoro 3akoHa [[. M. MeHneneeBa M JAEMOHCTPUPOBATH €ro
MMOHMMAaHKE: OMUCHIBATh U XapaKTepPH30BaTh Ta0MMuHy0 Gopmy [leprnoandeckoii CHCTEMBI XUMUYECKUX
3JIEMEHTOB: pa3jinyaTh MOHATHS «rJlaBHasg noarpynna (A-rpynma)» U «mobouHas noxrpymma (b-
Tpymma)», Majble U O0JbIINE TePUO/IbI, COOTHOCUTH 0003HAYCHHSI, KOTOPhIE UMEIOTCS B IEPUOANYECKOM
TabJulie, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, olIlee YHUCIO AIEKTPOHOB M paCIpeseleHue UX IO 3JIEKTPOHHBIM CJIO0SAM), OOBACHATH 0O0IIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B MpejesaXx MajblX MepuosioB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHUS KX aTOMOB;



- KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC 3JICMCHTBI, HCOPTAaHNYCCKUC BCIICCTBA, XUMHUUYCCKUC PCAKIIUN
(Mo 9HMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(QEKTy, M0 M3MEHEHUIO
CTENECHEH OKHUCICHUS XMMHUUECCKIX BHGMCHTOB);

- XapaKTepu3oBaTh (ONMUCHIBATh) OOImME W crenu(pUUecKHe XUMHYECKHE CBOMCTBA MPOCTBIX U
CJIOKHBIX BCHICCTB, IMOATBCPXKAAA ONHUCAHUC TPHUMEpAaMHU MOJICKYJISIPHBIX W HOHHBIX ypaBHCHI/Iﬁ
COOTBETCTBYIOIINX XMMUYECKUX PEaKIHi;

— COCTaBJIATh YPaBHEHHUS AIEKTPOIUTUYECKON AUCCOLMAIMH KUCIIOT, IIEIOUeH U COJIeH, TTOIHbIE U
COKpalIEHHBIC YpPaBHEHUS pEaKIWid WMOHHOTO OOMEHa, ypaBHEHHs pPEaKLUi, MOATBEPKIAOIINX
CYIICCTBOBAHUC TE€HETHYCSCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB;

- PACKpBIBATh CYNIHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIMi MOCPEJACTBOM COCTABICHUS
3NIEKTPOHHOTO OalaHCca 3TUX PEaKIHA;

- IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BO3SMOKHOCTH ITPOTEKAHUS
XUMHUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBUSIX;

- BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XMMHUYECKOT0 3JIEMEHTA 110 (POpMyJie COETUHEHHsI, MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€Thl IO YPaBHEHUIO XUMHUYECKOH PEeaKui;

— coOnroaaTh MpaBuiia MOJIb30BAHUS XUMUYECKOW MOCYI0M U 1a00paTOpHBIM 00OpYy/IOBaHUEM, a
TaKke MNpaBWia OOpAICHHS C BEIISCTBAMH B COOTBETCTBHM C HHCTPYKIHSMH IO BBIIIOJHEHHIO
1a00PATOPHBIX XUMUYECKUX OMBITOB IO TIOJTYYSHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOTO Ta3a);

- MNpOBOAWUTL pPCAKIUH, TTOATBCPIKAAIONINUC KaueCTBEHHBIM COCTaB Pa3siIiM4YHbIX  BCHICCTB!:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHUI-, OpOMU-, HOOHU -, KapOoHaT-, (ochaT-, cunmkar-, cynbdar-,
THAPOKCUA-NOHBI, KATUOHbBI aMMOHHUSA WM HOHBI HM3YYCHHBIX MCTAJJIOB, MPHUCYTCTBYIOIIMEC B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

- IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHOHN ACATCIBHOCTH — aHAJIM3 U CUHTEC3, CPAaBHCHUC,
000011eHne, CUCTEMAaTU3aIINIO, BBISIBICHHE IPUUYMHHO-CIIECTBEHHBIX CBSI3eW — ISl M3YYEHHS CBOWCTB
BEIICCTB U XUMHUYCCKUX peaKHI/H\/JI, C€CTCCTBCHHO-HAYYHbIC MCTOAbI TIO3HAHUSA — Ha6JHOI[eHI/Ie, HU3MCPCHHUC,
MOJICTTUPOBaHKE, SKCIICPUMEHT (PEaIbHBIN U MBICICHHBIN).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
Ne | HammeHoBaHMe pa3/iesioB U KosamnuecTBo yacos JuekTpoHHbIe (HU(pPOBbIE)
n/n TeM MPOrpaMmbl o0pa3oBaTesbHbIE pecypchl

Bcero | Kontpoa | Ilpakr
bHbIE | HYECKH

padoThI e
padot
bl
Pasznea 1. IllepBoHayanbHble XUMHYECKHE OHATHUSA
1.1 | Xumus — BakHast 00J1acTh 5 2 but6mmoreka [IOK
€CTECTBO3HAHUS U https://m.edsoo.ru/7f41837c
MPaKTUYECKON NeATEIbHOCTH
YeJI0BEKa
1.2 | BemecTBa 1 XUMHYECKHE 15 1 but6mmorekxa [IOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo pasneny 20

Pa3nes 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BEIEeCTB



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

2.1 | Bozayx. Kucnopoa. Iousitue 6 1 bubmuoteka [JOK
00 oKcHIax https://m.edsoo.ru/7f41837c
2.2 | Bopopon.Ilonstue o 8 1 bubmuotexa [JOK
KHCJIOTAaX M COJISX https://m.edsoo.ru/7f41837c
2.3 | Bona. PactBopsl. [lonsitne 06 5 1 1 but6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
2.4 | OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COCTMHCHUI https://m.edsoo0.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1ementon /1. U.
MenneneeBa. CtpoeHne aToMOB. XUMHU4YecKasi CBSA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 | [lepuoanyeckuii 3aKOH U 7 Bu6muoteka [JOK
[Tepuoaudeckas cucremMa https://m.edsoo.ru/7f41837c
XUMHYECKHX 3JIeMEHTOB /JI.
N. Mennene-eBa. CtpoeHue
aToMa
3.2 | XuMHUYeCcKas CBS3b. 8 1 bubnuorexa [JOK
OkwucIUTeNbHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Wroro no pazneny 15 bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 3 2 bu6mmoteka LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68 6 6
110 ITPOTPAMME
9 KUIACC
Ne HaumenoBanue KoanuectBo yacos JyekTpoHHbIE (HU(PPOBBIE)
n/n pa3/iesioB M TeM o0pa3oBaTejbHbIe pecypchl
NMPOrpaMMel Bcer | Konrpoa | IIpakTn
0 bHbIE YyecKkue
padoTsl | padoTHhI
Pa3nen 1. BemecTBO 1 XMMH4YeCKHe PeaKIMH
1.1 | [loBTOpeHue u ) 1 bubnnoreka [JOK
yri1yOJaeHue 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IeloB Kypca
8 KIilacca
1.2 | OcHoBHBIC 4 bu6mmoreka [IOK
3aKOHOMEPHOCTH https://m.edso0.ru/7f41a636
XUMHUYECKHUX PEaKIUn
1.3 | Dnekrponuruyeckas 8 1 1 bubnmoreka [IOK
JWCCOLINAIINSL. https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIINH B
pacTBopax
Hroro no paszneny 17

Pasznen 2. HeMeTa/sIbI M HX cOeTMHEHHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

2.1 | OOmas xapakTepucTHKa 4 bubmuoreka [IOK
XMMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst

2.2 | O6mas xapakTeprucTruKa 6 bubmuorexa [JOK
XUMHAYECKHX 3JICMCHTOB https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u eé
COCJTMHEHUS

2.3 | OOmias xapakTepucTHKa 7 bubmumorexa [IOK
XHUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A3or,
dhochop 1 UxX coeTMHECHHS

2.4 | OOmias xapakTepuCTHKa 8 bubmumoreka [IOK
XHUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f41a636
IVA-rpynnel. Yraepon u
KpPEMHUM U UX
COCITMHEHUS

Htoro no paznemny 25

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

3.1 | Obuue cBoiicTBa 4 bubnmoreka [JOK
METaJUIOB https://m.edsoo.ru/7f41a636
3.2 | BaxHeiime MeTauibl U 16 bu6mmoreka [IOK
HUX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro o pasneny 20

Pasznen 4. Xumus M okpyxamas cpeaa

4.1 | BemectBa u MaTepuaibl B 3 bubnunoreka [JOK
KU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

