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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1m0 XUMUM Ha YPOBHE OCHOBHOro o0I1iero oOpa3oBaHus
COCTaBJICHAa Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIUHU MPENoIaBaHus yueOHOro npeamera « XumMus»
B 00pa3oBaTeNbHBIX Oopranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCIHUTAHUS M PaA3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIHHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro MpoLecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MIPOrpaMMbl HA YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBJICHU O MaTepUaIbHOM €IMHCTBE MHPA, BAKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSL UETOBEUYECTBA — CHIPHEBOM, JHEPreTUUYECKOH,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliii  BO3MOXKHOCTEH  JJII  CaMOpasBUTUA U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHME MBIIUICHUSI U TBOPYECKUX CIOCOOHOCTEH
OoOy4Jaromuxcs, HABBIKOB HX CaMOCTOSTENIbHOM  Yy4eOHOM  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAHHBIM OTpaK€HHEeM 0a30BOM HAyKH XMMHH Ha OINPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMHUHU.

CtpykTypa comepkaHusi IPOTrpaMMBbl IO XUMHUH C(POpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEAOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX IMPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOM CBS3H;

— TpEACTaBICHUNM 00 JJIEKTPOJIUTUUECKON JUCCOIMAlMM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSA (YHKIIUU OOBSCHEHUS W TIPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUU  CHOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€¢ CHUCTEeMHOW MPUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAy4HOMY 3HAaHHUIO U
METOJIaM TO3HaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«bmonorus. 5-7 kmaccel» u «Pu3nKa. 7 KI1accy.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHWM OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUIMX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECKUX TMOJOKEHUM,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blKka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOCHMM MpaBUi O€30MacHOro oOpallleHus C BELIEeCTBaMHU B
IMOBCEIHEBHOMU >KU3HU.

[Ipn m3ydeHnn XUMHUHM Ha YpPOBHE OCHOBHOTO 00IIIero 0Opa3oBaHUs BaKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢GopMUpOBaHHE MHTENJIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
O0y4aroumMxcs K CaMOCTOSTENbHON MO3HABaTEbHOM JAEATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIOYEBBIX KOMIETEHIMI), UMEIOMINX YHHBEPCAJILHOE 3HAUCHUE IS
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanne o0mel (QYHKIMOHAIBHOM UM  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOIIET0 MUpPA, MCHONb3ysl 3HAHUS M OIBIT, TMOJyYEHHBIE MPHU W3YYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHUH NpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBanue y o0Oy4arommMxcsi TyYMaHUCTHUYECKMX OTHOILIEHUM,
NOHMMAaHUS [EHHOCTH XHMHYECKUX 3HAHUH JJs BBIPAOOTKH DKOJOTHYECKH
1IEJIECOO0PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JAESATENBHOCTH B LEISIX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOQHIIL U HAMPaBICHHOCTH AabHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaniseT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIelo), B 9 kiacce — 68 4acoB (2 yaca B HE/IEIIO).



COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Poilb XMMHUM B )KM3HU 4Y€IIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0OnbI pa3aeieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
31eMeHTOB. [IpOoCThIE U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHUYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasE AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHECHUM.

KonuuectBo BemecrBa. Monbs. MomnsipHast macca. B3auMoCBsI3b KOJIUYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUYECKUE SABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIO0M, MpaBmwiiaMu pabOThl B JIaOOpaTopuu U
npuéMamu oOpalieHus ¢ Ja0opaTOpHBIM 000PYIOBaHWEM, U3YYEHHUE U OINKCAHHE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIICHUE U KOHJACHCAIMS BOJIbI) U XMMHYECKUX (TOPEHHUE CBEYH, MPOKATUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIIOTOW) SIBJICHUH, HAOIOIeHNE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHwu, B3anMoIeliCTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB pa3/iefieHusi CMECei: C MOMOIIbI0 MarHuTa, (pUILTpOBaHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOZICHWE W  ONHCaHUE  PE3yJIbTaTOB  MPOBEJACHHS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe/ I HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopom — 3jieMeHT U mpocToe
BeniecTBO. Haxokmenue kuciaopona B mpupoje, (U3NYECKHEe W XUMUYECKUE
cBoiictBa (peakiuu ropeHus). Okcunabl. [Ipumenenue xkucnopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOoJla B JlabopaTopuM U MpOoMbINIeHHOCTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — aytoTpornHasi MOAU(PHUKALINS KUCIOPOIa.

TemmoBoil >PdeKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUYECKHE pPEaKUuU. TOIIMBO: yrojlb MU METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupoae, (U3NYEeCKUe W XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HacehllieHHble ¥ HEHACHIIIEHHBIE PacTBOPbI. PacTBOpHUMOCTH BEHIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B pupoJe U B KU3HU 4YeToBeKa. KpyroBopoT BOIbI B MPUPOJE.
3arpsi3HeHUEe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMQOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcugoB. Duznyeckue U XUMUYECKUE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHoBaHud. HomeHkinarypa ocHoBaHui. du3znueckne M XMMHUYECKHE CBOKCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa coseil. @u3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPEIETICHUE COAECPKAHUS KUCIOPOIa B BO3AYyXE, NOJIYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalnieHuss ropeHus (moxkapa), O3HaKOMJICHHE C oOpas3llaMd OKCHAOB H
ONHMCAHME WX CBOWCTB, IOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE W H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (Il)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHUS BELIECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE PACTBOPEHHOrO BEIIECTBA, B3AMMOJICMCTBUE BOJABI C METAJUIAMHU
(HaTpueM ©  KaiblKeM) (BO3MOXKHO HCMOJb30BAHHE BHUEOMATEPUATIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3aumozeiictBus okcuaa menu (lI) ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

Ilepuoanuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCINTENTbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKHX 3yeMeHTOB. lloHsTHEe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIE€JOYHO3EMEIIbHBIE METAIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
Ilepnonnueckon cucremsl xumuyeckux 3yeMmeHToB 1. M. Menneneea. leproabl
U Tpynnbl. PU3NYECKUM CMBICI IOPAJKOBOIO HOMEpa, HOMEPOB Iepuoaa MU
TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CocTaB aToMHBIX saep. M3otonel. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepnonnueckon cucremsl [[. M. MenneneeBa. XapakTepucTuKa XHUMHAYECKOIO
3JIEMEHTA 110 ero noyioxkenuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHS paguyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAIUTMYECKNX U HEMETAUIMYECKUX CBOMCTB M0 TpyIIaM U MEPUOJAM .

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHusa.  OKUCIAUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA IMHKA C PAacTBOpAMHM KHCIIOT W IIEJIOYEH, IPOBEIAECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 HCIOJIb30BAHME KaK OOIIUX €CTECTBEHHO--HAYyYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 1IUKJIA.

OO0nue ecTeCTBEHHO--HAYYHbIE TOHSATUS: HAy4yHbIH (DAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaliu3, CHHTEe3, KiaccupuKaius, TePHOJUYHOCTh, HaOI0ICHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

@dusuKa: marepus, aroM, D3JIEKTPOH, MOPOTOH, HEWTPOH, HOH, HYKJIHU],
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, (PU3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, CONHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. [lepuonnueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, mo
W3MEHEHUIO CTENICHEH OKWCIICHUS XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JK30- U SHJIOTEPMUUECKUE PEaAKIINU, TEPMOXUMUYECKUE
YPAaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHsATHEe O TOMOTreHHBIX U Te€TePOre€HHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHUYECKOM PEAKUMH U TIOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTENBHO-BOCCTAHOBUTEILHOU peaKkuuu. CocraBnenue YPaBHEHUH



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HUCIOJb30BAaHUEM METOAA
AIIEKTPOHHOT O OaliaHca.

Teopust 3NEKTPOIUTUIECKON TUCCOLMALAN. DIICKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
XuMUueckoit cBs3u. CreneHp aucconuanv. CUIbHbIC U CIa0bIe DJIEKTPOIUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAHMM W cCcOJell B CBeTE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJIENISIMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIAENOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKON peakiuu
OT BO3MICUCTBUS PA3IMYHBIX (HAKTOPOB, KCCICAOBAHUE DICKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IMPOLECCA JHUCCOLMAIMU KHUCJIOT, IIEJIOYEd U COJel
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3joXKeHUs, COCAMHEHUS), pacllO3HABAaHUE HEOPraHWYECKHUX
BCIIECTB C IIOMOUIbK0 KAUYECTBEHHBIX PEAKIMHA HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha MpHUMEpEe  XJopa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydE€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapaktepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHWe W (U3NUECKHE CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhbl. AJUTOTPOITHBIE MOANU(DUKAIINN KUCIOPOAa
U cepbl. XUMHYECKue cBoMcTBa cepbl. CepoBOAOpO, CTpoeHUE, (HU3MUYECKHe U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK IMPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
Cepnast kucnora, (Qumyeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKalMe B OCHOBE IPOMBIIUIEHHOTO CIOC00a TMOJIyYEHHSI CEPHOW KHUCIOTBHI.
[Tpumenenue cepHoil KUCIOThL. CONM CEPHOM KUCIOTHI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHUM B mpupojie. XUMHUYECKOE
3arpsA3HEHUE OKpYXKalolled Cpelbl COCIUHEHUSIMU cepbl (KUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro Mpe10TBPaILeHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
(¢u3nyeckue 1 XMMHUYECKHUE CBOMCTBA, MOTyueHHe U npuMeHeHue. Coiu aMMOHMUS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMsSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsIi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
atoTponHeie Moaupukanuu ¢ochopa, PU3NUECKHE U XUMUUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OOmas xapakrepuctuka 35eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHM  OKHUCIEHUS.  YTJIEpoJ,  aUIOTPOIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyroopor yrinepona B npupoae. OKCuibl yrieponaa, ux
¢usznyeckue M XMMHUYECKHWE CBOMCTBA, [EHCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHE W NPUMEHEHUE. DKOJIOTMYECKHE MpPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adekrt. YronpHas KUcCiIoTa U €€ cosid, uX (PU3NUeCKue U XMMUUECKHUE CBOWCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBINIJICHHOCTH U CETHCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, 3TAHOJ, TJIUIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKHpaX, OenKax, YyriieBojax — U Ux
poiaM B OKM3HM 4eJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX H
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, I[OJyYCHHUE H
npuMeHneHnue. CoequHeHHs KpeMHusi B mnpupone. OOmue mnpencraBieHUs 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHeire CTpouTeNbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [Ipobiembl 0e30MacHOro MCMONb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOW KHUCIIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOIEHUE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaxaronue (U3NUECKUEe U XUMHUYECKHE CBOMCTBa
rajJJoreHOB M UX COEIMHEHUM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0paslamMyd XJOpUAOB (TaJIOTE€HUJOB), O3HAKOMJICHHE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HMCIOJB30BaHUE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTBI, M3YyYECHHE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
WOH U HaONIoZIeHUE MNpu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKHUMU
cBOWCTBaMH a3oTa, (ochopa M HUX coequHEHUI (BO3MOXKHO HCIOIb30BAHHUE
BUJICOMAaTEpHaAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoJydyeHHeE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEaKUUi Ha MOH aMMOHMS U PochaT-uoH U U3y4eHHE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BOBMOKHO  HCIIOJb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHIETOK anMaza, rpadura, (QysuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MpOBEJECHNE KAYECTBEHHBIX PEaKluii Ha KapOoHAT |
CWIMKAT-UOHBl M M3y4YE€HHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTa/iibl 4 MX COEIMHEHUSA

OO1mast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoin cucreMe xumuueckux odijemeHtos JI. W
MenaeneeBa u crpoeHus: aToMoB. CTpoeHre MeTaJloB. Merajuinueckasi CBsI3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl ToJiydeHHs] MeTayuioB. [loHsATHE O KOppPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B llepronnueckoi cucTeMe XMMHUYECKUX
anemeHToB J[. . MenaeneeBa, CTpo€HHE MX aTOMOB, HAaXx0XJICHUE B IPUPOJIE.
duznvecKkre U XUMMUUYECKUEe CBOMCTBA (Ha mpumepe HaTpust U kKaius). OKCUabl U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckon cucreMe xumuueckux snemeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJFoMUHUIN: TTON1I0)KeHUE B [lepuoanyueckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBbIE CBONCTBA OKCHUJIA U THIPOKCHUIA
AITIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkjaeHue B mnpuponae. Ddusznueckue u
XUMHUYECKUEe CBOMCTBA xkele3a. Okcuabl, ruapokcuanl u conu xenesa (1) u xxenesza
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NICCKUMH
CBOMCTBAMHU, M3YUYCHHE  PE3yJbTATOB  KOPPO3UMH  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllMd WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHUIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIECHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
IJJaMEHU MOHAaMU HaTpus, Kajlud W Kaiblusi (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 N0 Teme « BaxxHeunmue
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeJIOBeKa. be3omacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaroliew cpenbl (IpeaesbHas TOMycTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooIeM.

Xumuueckuii IKcnepumenm:

M3y4eHUE O0paslloB MaTepuajgoB (CTEKJO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3zanusg MeEXIpeAMETHBIX CBsi3ed NpU HM3YyYEHUHM XUMHHM B 9 Kjacce
OCYILIECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAaYyYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAHUE, W3MEPEHUE, MOJIEb, SBICHUE, NAPHUKOBBIN
a3 dekT, TeXHOIOT s, MaTepUaIb.

@dusuka: marepus, aroM, 3JIEKTPOH, MOPOTOH, HEWUTPOH, WOH, HYKJIHUJ,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
HOJYIPOBOAHUKHY, AUDJIEKTPUKH, (OTODJEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUUYMHBI, €AMHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/bI, COJIHLIE.

buonorusi: ¢orocunres, apixanue, Omocdepa, 3KOCHUCTEMa, MUHEPAIbLHbBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadms: armocdhepa, ruapochepa, MHUHEpaAIbl, TOPHBIC TOPOIHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbI OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOACTBOBATBbCSI CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAUUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'O0 OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, MOHUMAaHUS 3HAYCHHUS XUMUUYECKOM HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEpPHOW HH(MOpMAaIHEl o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSIX MHUPOBOM U OTECYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBJICHUSI O COIHUAIBHBIX HOpPMax U TMpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKOM, TBOPUECKOM W JIPYTHX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUU YYE€OHBIX, TO3HABATECIBHBIX 3a7]a4, BBIMOTHECHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHN YYEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TMPOIECCE OTON Yy4eOHOW MACSITEIHbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH MU COCTaBIISIONINE
OCHOBY JIJIl IOHMMaHUSI CYITHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOAHOMN CPEAOH, O POJIU XUMHUU B O3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIEC Il OOBSICHEHHUS HaOJI0JIaeMbIX IMPOILIECCOB U SIBJICHUH,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYpPBhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpPEC K OOYYEHHIO M T[O3HAHMIO, JIFOOO3HATEILHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKU3HHM, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEIHBIX MPUBBIUCK (YIIOTPEOJICHUS aIKOTOJIsI, HAPKOTHKOB, KYPCHHUS),
HEOOXOJUMOCTH COOMIOACHUST TpaBWi O€30MaCHOCTA TIPH  OOpaIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) TpyaoBOro BoCIuTAHMS:

WHTEPEC K MPAKTUYECKOMY U3y4eHUI0 Ipodeccrii B Tpyaa Pa3IudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHHUs TMPEIMETHBIX 3HAHWUH IO XWMHH, OCO3HAHHBIH BBIOOD
WHIWBUTYaJILHON TPACKTOPHH MPOIODKEHUST 00pa30BaHMsl ¢ y4ETOM JTUIHOCTHBIX
MHTEPECOB U CIMIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH a/IalITUPOBATHLCS B MPO(PECCHOHAILHON CPEJIE;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU IIeIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHKUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nuecKoMy U TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHE I[EHHOCTH COOJIIO/ICHUS
IIPaBIIT 0€30MIaCHOTO TTOBEICHHMS TIPU paboTe ¢ BEIIECTBAMHU, & TAK)KE B CHUTYAITUSX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOLEeH MPUPOJHON Cpefoi, i MOBBIILIEHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTUYECKOTO MBINUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHUKATHBHOW W COLIMAJILHOW MPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMerampeaMETHBIX pPE3yJbTATOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAYyYHbIE TOHATHS (3aKOH, Teopus,
IPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, TIPOIIEeCC, IKCIIEPUMEHT U JPYToe.), KOTOPhIe
UCIIONIE3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MpeaMeTax W TO3BOJIIIOT Ha
OCHOBE 3HAHWU U3 ATUX MPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJISATUBHBIC), KOTOpbIe oOecreyuBaoT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUMN: PACKPBIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIICISATh UX XapaKTEpPHbIE
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH TS KJIACCU(PHUKAIMA XMUMHUYECKUX BEIIECTB M XUMUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUEHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIC), CUMBOIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIOJIb3YEMbIE B XUMUU,
MpeoOPa30BBIBATh MHUPOKO MPUMEHSIEMbIC B XUMUU MOJCIIbHBIE TIPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CJICJICTBEHHBIE CBSI3M U
IPOTUBOPEUHUS B U3YyHAEMBIX MPOLIECCAX U SIBJICHUSX.

Bba3oBrnle ucciienoBarebCKHe AeliCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHMS, a TaKXKe B KaueCTBE OCHOBBI JUIsi (OPMUPOBAHHS THUIIOTE3bI IIO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allUi U MPOBEJICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHUE Ha0moAaTh 3a XOJOM Mpollecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MPOJIETTaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

yMEHHE BBIOUpaTh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MTOTYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(OPMAILIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBINOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEAECIEHHOI0 TUIIA, IPUOOPETEHUE OIbITA B
001acTH  MCIMOJb30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4d HECIOXKHBIMU CXEMaMH, JrarpaMMamy,
apyrumu popMamu rpaduKu U KX KOMOMHALMSMY;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
UCCIIEIOBATENbCKON AESATENIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHON
Cpelbl.

KomMyHHKaTHBHBIE YHHBepCAJIbHbIE YUeOHbIe 1elHCTBHUS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuajora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIBHO BBIITOJIHEHUSI PEVIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTAaBIATh  MOJYYEHHBIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M INHMCBMEHHBIX TEKCTax; JelaTh IPE3EHTALUIO
pE3yNbTATOB BBIMOJHEHUS XUMUYECKOIO dKCIEpUMEHTa (J1abOpaTOpHOIO OIbITA,
n1abopaTopHON pabOThI IO UCCIETOBAHUIO CBOWCTB BELIECTB, YUEOHOIO IIPOEKTA);

YMEHHUS y4e€OHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEJIbHOM M  MCCIIEJOBATEIIbCKOM  JESATEIIBHOCTH  MPU  PELIECHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (00CyXJIeHUsl, OOMEH MHEHUSMH, «MO3IOBbIE HITYPMbD», KOOPIAWHALIUS
COBMECTHBIX JICMCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PerynsiTuBHBIC YHMBeEpCaIbHbIe Y4eOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEJIbHO OINPEAENATh LENH JEATEIbHOCTH, ILIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIMPOBAaTh U INPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BRIOMpaTh Haubosee 3(h(HEeKTUBHBIE CIIOCOOBI pPelleHUs YIECOHBIX U
[O3HABATENbHBIX 33Jad, CAMOCTOSTEIbHO COCTABJIATh WJIM KOPPEKTUPOBATH
MPEVIOKEHHBIA  AJITOPUTM JIEWCTBUU IIPU BBITOJIHEHUH 3aJaHUM C Y4ETOM
MOJIYYEHHSI HOBBIX 3HAHUU 00 M3yd4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKLMSIX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHE
MCII0JIb30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUU 3aIaHUM.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeAMETHBIX PE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JIaHHON (QeaepaibHON paboueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHUS, YMEHHUS U CIHOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
HNEATENIBHOCTA [0  MOJIYYEHUIO HOBOI'O  3HAHUA, €ro HMHTEPIPETaLUu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K koniy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOAHOPOHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHsI, XMMHYECKasi PEaKIus, KiIacCu(MUKaIuUs peakiuid: peakiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P (PEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasi CBsI3b, MOJISIPHAS W HENOJIAPHAs KOBAJIEHTHAS CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCOBas JOJIA BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHWYECKUX TMOHSATHU W
MIPUMEHSITh 3TU MOHATHS IPU OMKMCAHUM BELIECTB U UX MPEBPAILLIEHU;

e HCNOJIb30BaTh XHMHUYECKYI) CHMBOJIMKY [JIi COCTaBJeHUs (opmyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSIX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIACCYy COECIUHEHHUH I10
dbopmyiaMm, BHUJ XHUMHUYECKOM CBSI3M (KOBaJCHTHAs U WOHHAs) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHMMAHHUE TNEPHUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX 3JIEMEHTOB OT MX MOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTraapo;

e ONUCHIBATH M XapakTepu3oBaTh TabamuHyto (opmy Ilepromnueckoi
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnma)», maibie u
OoJbIIMEe TEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHUCIOBBIMH XapAKTEPUCTUKAMH CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio dJIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KIacCU(PUIIMPOBATh XUMUYECKUE AJIEMEHTHI, HEOPTaHMUECKHUE BEIECTBa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHHM COOTBETCTBYIOIINX XUMAYECKUX PEAKINN;

MPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUECTBEHHOT'O
COCTaBa, BO3MOXHOCTH TMPOTEKAaHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO ¥ MOJISIPHYIO  MAacChl
BELIECTB, MACCOBYIO JIOJI0O XUMHUYECKOro JJeMeHTa 1o ¢opmyle
COEMHEHNs, MAaCCOBYIO JIOJIIO BEILIECTBA B PAaCTBOPE, NPOBOAUTH PACUETHI
M0 YPAaBHEHHUIO XUMHUUYECKON pEaKiIny;

NPUMEHATH OCHOBHBIE OINEPALMH MBICIUTEIHHON JESITEIbHOCTH — aHAlU3
W CUHTE3, CpaBHEHHE, 0000IIEeHHEe, CHUCTEMAaTHU3aINio, KIacCH(PUKaInio,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — Il M3YYCHHUS CBOWCTB
BEIIECTB M XUMHUYECKHUX PEAKIMH, eCTeCTBEHHO-HAYYHBIE METOJbI
NO3HaHUsI — HaOJIIOJEHHE, U3MEpPEHHE, MOJEIMPOBAHUE, IKCIHEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

ClIeIOBaTh  MpaBWJIaM  TIOJIb30BAaHUSI ~ XMMHYECKOW  TOCYIOM U
nabopaTopHbiM 000pYJOBaHUEM, a TaKKe IMpaBuiIaM oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMH TI0 BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TO TMOJNYYCHHUI0O W COOMPaHUIO
razoo0pa3HbIX BeENIECTB (BOAOpOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IJIAHUPOBAaTh W TPOBOJUTH  XMMHYECKHE  DKCIEPUMEHTHI  TIO
pacrno3HaBaHUIO PACTBOPOB IIEI0YEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMUYECKHX TOHATHH: XHUMHYECCKUN
AJIEMEHT, aTOM, MOJIEKYJia, HOH, KaTHOH, aHHOH, IMPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BaJIEHTHOCTh, 3JEKTPOOTPUIATEILHOCTh, CTEICHb
OKHUCJICHHSI, XUMUYECKasi peakilusi, XUMUYECKasl CBs3b, TEIIOBOM A(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIIMTUYECKAS JTUCCOIMAINS, PEAKIIUA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHHME U  BOCCTAHOBJICHHUE,
ajtoTponusi, aMmpOTEpPHOCTh, XUMHUUECKasi CBSI3b (KOBAJICHTHAsl, MOHHAs,
MeTa/lInyecKas), KpUCTaUIMYecKas pemérka, KOppo3usi METaJUIoOB,
CIUIaBbl, CKOPOCTh XHWMHUYECKOM pEaKUWH, NPEACIbHO IOMyCTUMAas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATHI U
MPUMEHSITh 3TU TIOHSTHUSI IPU ONUCAHUU BEIECTB U UX MPEBPAICHU;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY [UJII COCTaBJCHHUS (Qopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHMSX PA3JUYHOrO COCTAaBa, NPUHAICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJIGHTHAsl, HWOHHAs, METaUIMYecKasi) B HEOPraHMYECKUX
COEIMHEHUAX, 3aps]l MOHA MO XUMUYECKON (popmyle, XapakTep cpeabl B
BOJIHBIX PAaCTBOPAX HEOPraHWYECKUX COCAUHEHHUM, TUI KPUCTAJUITMYECKOU
PELIETKU KOHKPETHOI'O BEIIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIECMOHCTPUPOBATh €ro IOHWMAaHWUE: OMNHUCHIBAaTh M XapaKTEpPU30BaATh
tabmmunyo ¢opmy [leprmonuueckoit CUCTEMBbI XUMUYECKUX 3JIEMEHTOB:
pa3nuyuarth MOHATUS «aBHas mnoArpynna (A-rpynmna)» u «mnoOodyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMECIOTCI B TIEPUOJAMYCCKONM Tabauie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacnpeiesieHue WX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB 3JIEMEHTOB U MX COCIWHECHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B pEAKIIUH
BEIIECTB, MO TEIUIOBOMY A(PQEKTy, MO0 M3MEHECHHUIO CTETICHEW OKHUCICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJIOXKHBIX BEHIECTB, MOATBEPXKAAs OIKMCAHUE
MpUMEpaMU MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTAaBJIITh  YPABHEHHS DJICKTPOJIUTHUYECKON JIUCCOLMALUAMN  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIICCTBAMH PA3TMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIUNA
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT UX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHHWS XHMHYECKUX TIPEBpAICHUH B Pa3IuIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
M0 YPaBHEHUIO XUMUUYECKON PEaKIUU;

coOmrofaTh  MpaBWia  TOJB30BAaHUS ~ XMMHYECKOW  TMOCYyOM U
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C WHCTPYKIUSIMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOAUTh  PEAKIUH, TOATBEPKIAIOMNEC  KAYECTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABATh OINBITHBIM MYTEM XJIOPHUI-, OpPOMUI-,
uonua-, kKapooHatr-, ¢ocdar-, CUIHMKaT-, Ccyiab(dar-, THIPOKCUI-HUOHBI,
KaTMOHBl aMMOHHMS M HMOHBI M3YUYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPraHUYECKHUX BEIECTB;

MIPUMEHSTH OCHOBHBIE OIEpaIlii MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEMaTH3alNIO, BBISBICHHUE
MPUYMHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
Ha0JII0/ICHUE, MU3MEpPEHHE, MOJACIMPOBAHUE, SKCIEPUMEHT (peasibHbId M
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosunuecTrBo 4yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BaykHas 00J1acTh
11 €CTEeCTBO3HAHMS U 5 5 bubmmoreka [JOK
' MPAKTUYCCKOMN eI TEIBHOCTH https://m.edsoo.ru/7f41837¢
YyeJnoBeKa
BemecTBa n xumuueckue bubmumoreka [IOK
1.2 15 1
peaxkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bub6muorexa IIOK
' 1 COISIX https://m.edsoo.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTre 00 5 1 1 bubmorexa [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [JOK
' HEOPraHUYEeCKUX COEMHEHUN https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuuyeckasi cBsi3b. OKMCJIUTENbHO-BOCCTAHOBUTEIbHbIC PeaKkuu
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[lepuoanyeckuii 3aK0H 1
[Tepuonnueckas cucrema

bu6morexa IIOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuUMHYecKkas CBSI3b. Bu6 1OK
NOJINOTEKA
3.2 O - 8
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIC PEAKIIMHI
bubmoreka [IOK
n 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmiorexa TTOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 8 1 1 bubmmorexa [{OK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/iibl M MX COeAMHEHUS
21 OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX 4 1 bubmmoreka [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTUKAa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHECHHSI
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemenToB |VA-rpynmel. Yriaeposa u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edso00.ru/7f41a636
KPEMHHI U UX COSTMHEHUS
Hroro no pasaeny 25
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
A 7 4
3 Obmme CBOACTEA METAILIOB https://m.edso0.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. Xumus u okpyxkaounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' m p https://m.edso0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE BpeMs 3 Enbmorexa HOK
p p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68
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