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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcHOBe (enepanbHON paboueld MPOrpamMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
OoOydeHMs, BOCIHUTAHMS M Ppa3BUTUS OOYYaIOIIMXCS CpPEICTBAMHU y4eOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KiaccaM M CTPYKTYPHUPOBAHUE MO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKU coJep KaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro MpoLecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiv3anuu TpeOOBaHMM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOH 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTataM OOy4eHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOT0 COJIep KaHMUSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUaJIbHOM €IMHCTBE MHUPA, BAKHYIO
poIb UrparoT (GopMUpyeMble XUMHUEH TPEACTABICHUS O B3aUMOIMPEBPAIICHUSIX
SHEPrud U 00 SBONIONUHU BEIIECTB B MPUPOAE, O MYTSIX PEeUIeHUs TI00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI UYEIIOBEUECTBA — ChIPbEBOM, IHEPreTUUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaiu3alliil  BO3MOXKHOCTEM 7SI  CaMOpa3BUTHUS |
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B MPOGECCHOHATILHON NeATeIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH OOYUYarOIINXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XHMHH OOECIICUMBAIOTCS CIEIU(BUKOM
colepKaHUsl ~ ydeOHOro TMpeaMeTra, KOTOPbIA  SBJISETCS  IEJaroruyecku
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TOHSITHUN XWUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepkaHusi IPOrpaMMbl 1O XUMUU C(HOpMUpPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. Colep:KaHuE CKIAIbIBAETCA W3 CUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHHMHU aToMa U XMMHUYECKON CBSI3H;

— TMpPEeACTaBJICHUNM 00 JJIEKTPOJIUTUUECKON JUCCOIMAlMM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYYEHUS
M3y4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XHMHUU  CHOCOOCTBYET  (HOPMHPOBAHUIO
MPEACTABJIEHUS] O XUMHUYECKON COCTABJISIIONIECH HAyYHOW KApTHHBI MUpPA B JIOTUKE
e€ CHCTEeMHOW MpUPOAbI, LIEHHOCTHOIO OTHOILICHHUS K HAYyYHOMY 3HAHUIO H
METOJIaM TO3HAaHUS B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPUBJICYECHUEM
3HAHUW U3 paHee H3YYEHHBIX YUEOHBIX NpeaMeToB: «OKpyXKalomuil MUpy,
«bunonorus. 5—7 knacce» U «PU3MKaA. 7 KIIACCH.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTA 4YEeJIO0BEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HAaHUW — BaKHEUINX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNWI MHUPOBO33PEHUYECKOTO XapakTepa, Ss3blka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJaM TMO3HAHUS TNpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-IIO3HABATEIILHOM M y4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOCHMM MpaBUi O€30MacHOro oOpallleHus C BELIEeCTBaMHU B
IMIOBCEIHEBHOU >KU3HU.

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

— (opMupoBaHHE MHTEIJICKTYyaJlbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CHIOCOOHOM aTanTHUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM KU3HU;

—  HAmpaBIEHHOCTb OOyYeHHs Ha CHUCTEMaTHYeCKoe MPUOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00 yYaIOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCATbHOE 3HAYCHHUE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKPYKaIOIIET0 MUpPA, MCIONb3ysl 3HAHUS M OIBIT, TMOJyYEHHBIE MPHU W3YYCHUU
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYAOBOM JEATEIIBHOCTH;

— ¢opMmupoBaHHE Yy OOyJarOmIMXCSd TYMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XMMMUYECKUX 3HAHUM [ BbIPAaOOTKH SKOJOTHYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTUBAIlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPONIO H
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OO1mee 4YUCIO YacoB, OTBEACHHBIX JUJISI M3Y4YEHUS] XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Posib XMMHUM B )KM3HU 4Y€JIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIoKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUHU.

KonunuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsi3b KOJIMYECTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsS MacChl BelIEeCTB. XUMHUUYeckue ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKEHUS, 3aMeleHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamu oOpalieHus ¢ Ja0opaTOpHBIM 000PYIOBaHWEM, U3YYEHHUE U OINKCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HaOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakuuil (pasjio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIIOCOOOB pa3/iefieHUusi CMECei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPYBAHKE, TUCTUUIAINS, XpoMaTorpadus, IPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOJCHWE W  ONHCAaHUE  PE3YJIbTaTOB  TMPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxneilue npeacTaBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3j1€eMEHT U IpocToe
BemecTBO. HaxokmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI



MOJIYYCHUSI KHUCJIOpOJla B JIaDOpaTOpUM U TMPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoa B npupoje. O30H — aioTpornHas MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMUYECKON peaKIuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHUE MAPHUKOBOT0 3 (eKTa, pa3pylieHuEe 030HOBOTO CIIOA.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupone, (QU3NYECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOABL. Boma Kak pactBopurenb. PacTBOpEL
HacpllieHHBIE ¥ HEHACBIILIEHHBIE PAaCTBOPBL. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpupoJe U B KU3HU 4YeaoBeKa. KpyroBopoT BOJbI B MPUPOZE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHJIOB:  coyieoOpa3yrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) W
HecoseoOpasyomue. HomeHknarypa okcuaoB. @PuznueckMe W XUMHYECKUE
cBoMCTBa OKCUIOB. [loslyyeHne OKCHUI0B.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHoctn MetayuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBSA3b MEXAY KJacCaMU HEOPraHUYECKUX COECIUHEHU.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEIETICHUE COACPKAHUSA KUCIOPOIa B BO3AYyXE, NOJIyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalnieHuss ropeHus (moxkapa), O3HaKOMJICHHE C oOpas3llaMd OKCHAOB H
ONKMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpAHHE, PACIO3HABAHUE U H3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXXHO HCIMOJIb30BAHUE BHUEOMATEPHUAIOB), HaOMIOIeHUE OOpa3lioB BEIIECTB
KOJINYECTBOM | MOJb, HCCIIEOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEILECTB C
pa3IMYHOM PpPAaCTBOPUMOCTBIO, TPUTOTOBIEHUE PACTBOPOB C ONpPEIEIEHHOM
MAaCCOBOM JIOJIE pAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUAE BOJIbI C METAJLUIAMU
(HatpueM © KajmbuHeM) (BO3MOXKHO MCIIOJIb30BAaHUE  BUIECOMATEPHAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKHUX BEHIECTB PAa3IUYHBIX KJACCOB,
HaOJI0/IEHNE N3MEHEHUs OKPAacKd MHJMKATOPOB B pacTBOpax KHUCJIOT M ILIEI0Yel,
n3ydyeHue B3auMmozeiicTBus okcuaa meau (1) ¢ pacTtBopoM cepHOM KHCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOIO MeTajula APYTMM M3 PAcTBOPa COJIM, PELICHUE
SKCIIEPUMEHTAJIBHBIX 3a/ady 10 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHMCINTENBbHO-BOCCTAHOBUTEIbHbIC PEaKIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEbHbBIE METaJlIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /J[.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTonel. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XMMHUYECKHUX  3BJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuro B [lepuonnueckon cucreme 1. M. Men neneesa.

3aKOHOMEpPHOCTH HW3MEHEHHS paguyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3Hauenue [lepuoanueckoro 3akoHa u [leproanueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIs pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — y4yéHbli u
I'PAKIaHNH.

Xumnueckasi cBs3b. KoBaneHTHass (MOJsipHAasT M HEMOJIAPHAS) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHHE OO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aHMMOJICHCTBHUE
TUAPOKCHAA LMHKA C PAacTBOPAaMH KHCIOT M MIEJIOYEW, NPOBENECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3ioKEeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS 4Yepe3 MCIOJb30BaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0nue ecTeCTBEHHO-HAay4YHbIC MOHATHS: HAy4HbIA (haKT, TUTIOTE3a, TEOPHS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuKa: marepusi, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaIbl, TOPHbIC TOPOIbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kalvs, KaIbIUSI W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEIIIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlacCcaM HEOPraHUYECKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMUIeCKuX peakiuii o pa3TuIHbIM TpU3HAKAM (110 YUCITY
U COCTaBY YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3(¢deKTy, Mo
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aropa). IK30- U dHIOTCPMHUUYCCKUE PEaKIMU, TEPMOXUMUUCCKUEC
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHdaTHE 0 XMMHUYECKOM paBHOBECHU. DAKTOPBHI,
BIIUSIFOIIAE HA CKOPOCTh XUMHYECKOMW PEAKIHUW M IOJOKEHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  MCHOJb30BAHUEM  METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus 3JIEKTPOIUTUYECKON AUCCOLUALIAN. DIEKTPOIHUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHW3M OUCCOLMALMN BELIECTB C PAa3JIMYHBIMU BUAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

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

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAUVIOB W HEMETaUIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOPOB BEILIECTB, IMpOLECCAa JUCCOLMAIMU KHUCIOT, IIEJIOYEd U COJeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHUE Tas3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajioreHoB. (OcCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XMMHUYECKME CBOMCTBA Ha MNPUMEPE  XJOpa
(B3aUMOJICICTBUME € MeETAUIaMH, HEMETa/UlaMH, IejodaMu). XJOPOBOAOPO.
ConsiHast KHCIOTA, XMMUYECKHUE CBOICTBA, MOJydeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeloBeKa. BaxHellne XJIOpulbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOWCTBA
MPOCTHIX BEUIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOITHbIE MOAU(DUKAIIMN KUCIOpOoAa
U cepbl. XUMHUECKHE cBoMcTBa cepbl. CepoBOOpON, CTPOEHUE, (PU3UUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPbl KAK IMPEICTABUTENIA KHUCJIOTHBIX OKCHIOB.
CepHass kuciora, (U3MYECKHME UM XHMHUYECKHe CBoWcTBa (oOmue Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOC00a TOJYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. Haxoxxnenue cepbl U €€ COCIMHEHMM B TpHUpoAe. XHUMHUECKOE
3arpsi3HEHUE OKPY’KaIoIIEed Cpellbl COCMHEHUSIMU Cephbl (KUCIIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OO6mast xapaktepuctuka saeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTETMIEHW OKHUCJIEHHUs. A30T, paclpoCcTpaHEHUE B MPHUPOJE,
dbusznueckne u XuMuueckre cBoricTra. KpyroBopot azora B mpupoje. AMMHUAK, €ro
dbusznueckre U XUMUYECKUE CBOMCTBA, MOTyYeHne u npuMenenne. Colm aMMOHHS,
uX QU3NYECKHE U XMMUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHS. A30THasl KHUCJIOTa, €€ TMojaydyeHue, (PU3NYeCKue U XUMHYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIbHBIX
yno0peHunii. XUMUYECKOE 3arpsIi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu dochopa, PuU3NYECKUE W XUMUUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue ¢pochaToB B KaueCTBE MUHEPAIBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 3yeMeHToB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTepHbIE  CTENEHW  OKHUCJICHHS.  YTJepojd,  auIOTPOIHBIC
MoauUKAIMKM, PACIpPOCTPaHEHHE B MpUpONe, (U3MYECKHE W XHUMHUYECKUC
cBoiictBa. Ancopoums. Kpyrosopot yriepoaa B npupoae. OKCUIbI yriaepoja, ux
dusnueckrue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIE OPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumore3a T100adbHOTO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
adexrt. YronpHas KUCIOTa U €€ COJIU, UX (PU3NUECKHUE U XUMHUYECKHUE CBOMCTBA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnons3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, IPOMBIIUIEHHOCTH M CEIHCKOM
XO35IMCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, dTAHOJ, TTTUIEPHUH, YKCYCHAasl KUCIIOTA).
[IpuponHble HMCTOYHWKUA YTIAEBOAOPONOB (yroib, MPUPOAHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, yrieBojgax — U Ux
poiaM B OKM3HM UeJoBeKa. MarepuanbHOE €IUHCTBO OPraHWYECKUX W
HEOPraHUYECKUX COCTUHEHUHN.

KpeMHuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, IOJyYEHUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHEWIINe CTPOUTETbHBIC MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOMUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHre 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHUCIIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX MPOTEKaHHUs, OMbITHI, OTpaKkawolue (U3NYECKUE M XHMUYECKHUE CBOWCTBA
rajJJoreHOB M MX COEIMHEHUH (BO3MOXHO HCIIOJIb30BAHHWE BHJI€OMAaTEpUaioB),
O3HAKOMJICHHE ¢ o0paslamMu XJOpHUAOB (TaJIOTEHUJOB), O3HAKOMJICHHE C
obpasmaMu  ceppl M €€  COEOIUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BAHME
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3y4EHHE XUMHUYECKHX CBOWCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnuy Ha cynabdart-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBOWCcTBaMH a3oTa, (ochopa M HUX coequHEHU (BO3MOXKHO HCIIOIb30BAaHHUE
BUJICOMAaTEpPHaJIOB), 0Opa3liaMu a30THBIX U (OCPOPHBIX yIOOpEHUH, MOIyUCHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KAueCTBEHHBIX PEaKI[Mi HA MOH aMMOHUSA U (ocpaT-uOH U U3yUEHHUE NMPU3HAKOB
UX NPOTEKaHUs, B3aMMOJIECHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTBI C MEJBIO
(BOBMOKHO  HCIIOJIb30BAaHWE  BHUAEOMATEPHUAJIOB), U3y4eHUE Moenen
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadura, QyuiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUE, COOMpaHue, paclo3HaBaHUE U U3ydCHHE
CBOWCTB YTJIEKHCIJIOTO rasa, MPOBEICHNE KAUeCTBEHHBIX PEaKIMil Ha KapOOHAT M
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOAYKIMEN CHJIMKAaTHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX
3a71a4 o treme «BakHelIe HeMeTaljIbl U UX COCIUHEHUS .

MeTtanjibl 4 MX COeUHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonuueckoi cucreMe XuUMHYECKUX dieMeHToB [J[. .
MenaeneeBa u crpoeHus: aToMoB. CTpoeHre MeTaJloB. Merajuinueckasi CBsI3b U
METAJUIMYECKass  KPUCTAUIMYECKAass  pEIIETKa.  DJIEKTPOXMMHYECKUUA  pPsif
HanpspkeHud MetaiioB. Ousnyeckrne 1 XUMUYECKHE CBOMCTBAa MeTauioB. O0mue
crnocoObl ToNlydeHHs] MeTayuioB. [loHsATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppos3uu. CruiaBbl (CTalb, YYT'YH, IJIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHNE B OBITY M MPOMBIILIEHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemeHToB J[. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B NPUPOJE.
duznyueckre U XUMUYECKUEe CBOMCTBA (Ha mpuMmepe HaTpust U Kanus). OKCUIbl U



TUAPOKCUABl HaTpuss W Kaiusg. lIpuMeHeHre MIEeTOYHBIX METAUIOB MU HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumudeckux siaeMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHelue coequHEHUs Kalblus (OKCHI, THUAPOKCHUHA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKUE CBOMCTBA alfOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THIIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, H3Yy4YE€HHUE  pE3yJbTATOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KIS W HATpUs C BOJOM (BO3MOXHO MCIOJIB30BAHUE BUJIEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKI[Mii HAa MOHBI: MarHus, KajblUs, AJIIOMUHUS, LIMHKA, KEJe3a
(1) u xenesza (1), menu (Il), HaGMOECHUE U OMKCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEpPHUAJIOB), UCCe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEUICHHE SKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHeuime
METAJUIBl U KX COCTUHEHUS.

XHUMHS M OKpPY:KaAK0IIasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaliel cpeabl (NpeaenbHas I0MyCTUMAas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumuu B pelieHuu 3KOJIOTHYECKUX
po0IeM.

Xumuueckuii IKcnepumenm:

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

Mesxcnpeomemmnuwie ceasu



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAaYyYHBIX
MOHATUM, TaK W MOHATUH, SBJSIOIIUXCS CUCTEMHBIMU I OTAEIbHBIX MMPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOIIOACHHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJEINb, SBJICHUE, IAPHUKOBBIN
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: marepus, aroM, D3JIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIH],
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUECKUH 3apsj, MPOBOJHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAs
pemiérka, CIujiaBbl, (PU3NYECKUE BETUYUHBI, €IUHUIIBI WU3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC

YI[O6peHI/I$I, MHUKPOIJICMCHTBI, MAKPO3JICMCHTBI, IIMTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,

II0JIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIE  pEe3yJbTAaTBl OCBOCHHUS IPOrpaMMbl OCHOBHOI'O  0OIIEro
oOpa3oBaHUsl JOCTUTAIOTCS B XO0j€ OOYy4YeHUS XUMHUM B €IUHCTBE Yy4eOHOW U
BOCIIMTATEJIbHOM NIEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHUCKUMU
COLIMOKYJIbTYPHBIMA M JTyXOBHO-HPABCTBEHHBIMHM IIEHHOCTAMU, TMPUHSITHIMH B
OOIIIECTBE TpaBWJIAaMH WM HOPMAaMHU TIOBEICHHS M CIOCOOCTBYIOT MpoIeccam
CaMOMO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIUN 00 yUJarOIINXCS.

JInyHOCTHEIE pe3yabTaThl OTPAXKAIOT TOTOBHOCTD o0 y4Jarommxcs
PYKOBOJCTBOBAaTbCSI ~ CUCTEMOM  TO3UTUBHBIX  I[EHHOCTHBIX  OpHEHTAlMd U
paciIgpeHue onbiTa JAesITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTHU:

1) maTpHOTHYECKOI 0 BOCIIUTAHUSI:

IIECHHOCTHOTO OTHOILICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEAWI0, TOHMMAaHUs 3HAYCHHUS XUMHYECKOM HAyKH B IKU3HHU
COBPEMEHHOI0 00I1leCTBa, CIOCOOHOCTH BIIAIETh JOCTOBEpPHOU wuHGpOpMaIuen o
MEePEIOBbIX JIOCTHIKEHUSIX M OTKPBITHSIX MHPOBOM W OTEUECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U 00IIEeCTBA;

2) TPa’KIAHCKOr0 BOCIIUTAHUS

MPEJACTAaBICHUS O COLMaJIbHBIX HOpMax W TpaBWIaX MEXKJIMYHOCTHBIX
OTHOLIEHUM B KOJIJICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO



MOJIE3HOW, Y4eOHOMCCIEI0BATENbCKOM, TBOPUECKON U APYTHX BUAAX NEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTH TMPU BBIMOJHEHUU
y4eOHBIX, ITO3HABATCIBHBIX 3374, BBHINOJHEHUH XHMHUYECKHX OSKCIECPHUMEHTOB,
CO3/TaHUH YYCOHBIX MPOCKTOB, CTPEMJICHUS K B3aHMOIIOHMMAHHUIO U B3aMMOIIOMOIITH
B MpOIIECCE ITOM yueOHOM J1eATeIbHOCTH, TOTOBHOCTH OIEHUBAThH CBOE MOBEICHUE U
MOCTYITKH CBOWX TOBAPHINEH C IMO3WIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCJIEICTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHPOBO33PCHYCCKUE TPEJACTABICHUS O BEIIECTBE M XHMHYCCKOW pPEaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAayKd UM COCTABJISIOIINE
OCHOBY I TIOHMMAaHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEICTaBIICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS TPHUPOJABI, B3aMMOCBS3SIX UEIOBEKa C
IPUPOIHOM CPENlOH, O POJIM XUMHH B TIO3HAHUH 3THUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHBBI, HaIlPaBJICHHbIE HA TMOJYyYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIC UIsi OOBSICHEHHS HAOTIOJAeMbIX TPOIECCOB W SBJICHUM,
MO3HABATEIbHON, MHPOPMALMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCIE
HAaBBIKOB  CaMOCTOSTEIBHOW pabOThl ¢ y4EeOHBIMHM TEKCTaMH, CIIPABOYHOU
JUTEPaTypol, JOCTYNHBIMH TEXHUYECKUMU CpeACTBAaMU  HHGOPMAIMOHHBIX
TEXHOJIOTU;

MHTEpEC K OOYYEHHMIO M [O3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTH K CaMOOOPa30BaHMIO, TPOCKTHON U UCCIIEIOBATEIBCKOM AESTEIBHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPABIICHHOCTH M YPOBHS OOYUCHHSI B TaJIbHEUIIIEM;

4) dpopMHUpPOBaHNS KYJIbTYPbI 3/10POBbS:

OCO3HAHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3JI0pPOBBIM 00pa3 >KWU3HM, OCO3HAHHUE IIOCICACTBUM W HEMPUSITHE
BPEIHBIX  TpHUBBIUEK  (YMOTpeOJieHUsT  alKoroJisi, HAPKOTHUKOB,  KYpEHHUS),
HEOOXOAUMOCTH  COOJIIOJICHUST TpaBUJl  O€30MAaCHOCTH TpU  OOpalieHuu ¢
XUMUYECKUMHY BEIIECTBAMH B OBITY U PEaTbHOM KU3HU;

5) Tpya0BOr0 BOCIIHTAHMSI:

UHTEpEC K MPaKTUYECKOMY HU3y4eHHIO mpodeccuil U TpyAa pa3IMyHOro poja,
YBOXCHHUE K TPYY B Pe3yibTaTaM TPYAOBOH IEATEIHLHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HaHUW MO XUMUHU, OCO3HAHHBIN BHIOOP MHAUBUIYATHLHON
TPACKTOPUH TIPOAO/DKCHHS 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH, YCHEIIHON
npodeccuOHaNbHOU JESTEIHbHOCTH U PAa3BUTHUSI HEOOXOJIUMBIX YMEHHM, TOTOBHOCTh
aIaTHPOBATHLCS B TPOPECCUOHATLHOMN Cpelie;

6) 3K0J10rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKH 11eJIeCO00Pa3HOE OTHOIICHHUE K MPUPOAC KaK MCTOYHUKY JKH3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUSA, IOHMMAaHUE IIEHHOCTH 3JI0POBOTO U



Oe3omacHOro o0Opaza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(¢U3NYECKOMY U TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOIIOACHMUS
npaBul O0€30MMaCHOTO MOBEAECHUS MPU PadOTE C BEIIECTBAMM, a TAKKE B CUTYaLUSX,
YTPOKAIOIIKX 3/I0POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH TPUMEHATH 3HAHMS, MOJy4yaeMble MPU HU3YYEHUU XUMHH, IS
pelIeHusT 3aa4, CBA3AHHBIX C OKPYXKAOLIEH NPUPOAHOM CPENOW, NI MOBBILIECHUS
YPOBHSI ~ DKOJOTMYECKOM  KYJNbTYpbl, OCO3HAHMsI  IJIOOAJILHOTO  XapakTepa
HKOJIOTMYECKUX MpoOJieM U MyTed UX pEeHIeHHs MOCPEACTBOM METOAOB XWUMUH,
HKOJIOTMYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJCTBOBATHCS MM B I103HABATEIIHHOM,
KOMMYHHMKAaTHBHOW U COLIMAIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranmpenMETHBIX pe3yJbTaTOB BBIACISIIOT 3HAYUMbBIE  JUIS
(opMUpPOBaHUS MHUPOBO33PEHMs OOILEHAYUHbIE MOHATUSA (3aKOH, TEOPHUs, IMPUHLUII,
runore3a, (akT, CUCTEMa, NPOLECC, OSKCIEPUMEHT U  JpYroe.), KOTOpbIe
UCTIOJIB3YIOTCSI B E€CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax M IMO3BOJIIOT Ha
OCHOBE 3HAaHUN W3 ATUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTUHE MHpA, U YHUBEPCAIbHbIE ydyeOHbIE ACHCTBUA (MO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJSATUBHBIE), KOTOpBhIE OO0ECIEUUBAIOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO U OCYILIECTBIEHUIO Y4eOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/IbHBIC YHUBEpPCAJbHbIC Y4eOHbIe NeHCTBUA

ba3oBbie 1oruyeckue 1eMCTBUNA:

YMEHHS HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJIEHUS IPU  OCBOCHHUH
3HAHUM: PACKpPbIBaTh CMBICI XHUMHUYECKHUX TMOHSTHHN (BBIACISITH MX XapaKTepHbIE
NPU3HAKKU, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMH MOHSTUSMH), HCIOIb30BaTh
HNOHATUA U1 OOBSICHEHHs OTHEIbHBIX (PAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpUHU Ui KJIacCU(UKALUM XUMHUYECKHMX BELIECTB M XUMMUYECKUX PEAKLHM,
yCTaHaBIUBaTh MPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HW3Y4YCHHUS,
CTPOUTbH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHbBIEC, NEAYKTUBHbBIE, 10 AHAJIOTUN),
JIeNaTh BBIBOJBI U 3aKIIFOYEHUS;

YMEHHE TPUMEHATh B MPOLECCE IO3HAHWUS TMOHATHS (MpPEIMETHBIE U
MeTanpeAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENIU, UCIHOJIb3yEMbIE B XUMHH,
peoOpa30BbIBaTh IUPOKO MPUMEHSEMBIE B XUMHUHU MOJIEIbHbBIE MPEICTABICHUS —
XUMHMYECKUH 3HAK (CHMBOJ JJIEMEHTa), XUMHUYecKas QopMyla MU ypaBHEHUE
XUMHMUYECKON peaklMM — MpU PEIICHUH Yy4eOHO-IIO3HABATEIbHBIX 33Jad, C y4ETOM
TUX MOJIETbHBIX MPEACTABICHUN BBISBIATh M XAPAKTEPU30BaTh CYILECTBEHHbBIC
NPU3HAKK M3Y4aeMBIX OOBEKTOB — XMMHYECKHMX BEIIECTB U XMMHUYECKHX PEaKIIM,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH,  NPUYMHHO-CIIE/ICTBEHHBIE  CBSI3M U
IIPOTUBOPEYHS] B U3Y4AEMBIX MPOLIECCAX U SIBICHUSIX.



Ba3oBble ucciienoBare/bcKue AeiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIC BOIPOCHl B KauyeCTBE HMHCTPYMEHTA
MO3HAHUSA, & TAKXKE B KaUYE€CTBE OCHOBHI MIJIT (DOPMHUPOBAHMSI TUIIOTE3BI IO TTPOBEPKE
MIPABIIIBHOCTH BBICKA3BIBACMBIX CYKICHU;

IPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHM3al U TPOBEICHUIO
YUYEHUYECKHX OKCIHEpPUMEHTOB, YMEHHME HaOmoAarh 3a XOJAOM IIpolecca,
CaMOCTOSITEJIbHO TIPOTHO3UPOBATH €ro pe3yiabTaT, (GOpMyaupoBaTh OOOOIICHHS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMS, COCTABISATh OTYET O
NpOJIeIaHHOMN padoTe.

Pabora ¢ undopmanmeii:

YMCHHE BBIOMpATh, aHAJIM3UPOBATh M HWHTEPIPETUPOBATH HHOOPMAIIHIO
pa3NUYHBIX BUIOB U (OPM TPEICTaBIICHUS, TOJYYaeMyl0 W3 Pa3HbIX HNCTOYHUKOB
(Hay4HO-TIONYJISIpHAs IMTEpaTypa XUMUYECKOTO COJEPKaHUs, CIIPABOYHBIE MTOCOOUS,
pecypcbl UHTEpHETa), KPUTUYECKU OLEHUBATh MPOTUBOPEUYMBYIO U HETOCTOBEPHYIO
uH(OpPMAIHIO;

YMEHHE TPUMEHSTh pa3lu4yHble METOAbl M 3allpoChl MPHU IMOUCKE U OTOOpE
uHQOpPMAIIMM ¥ COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX I BBIMOTHCHUS
y4eOHBIX U TMO3HABATENIbHBIX 3374 ONpPEACTEHHOrO THUIA, TPUOOPETEHHUE OIbITa B
o0JacTH  WCIONB30BaHUA  WH(OOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
OBIIJIeHNE KYJIbTYPOW aKTUBHOTO HCIIOJIB30BAHUS PA3JUIHBIX MTOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OPMY MpeACTaBiICHUS WHOOPMAIU U
WUTIOCTPUPOBATh  pelIaeMble 3aJadd  HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu hopmMamu rpaduKu U X KOMOWHAIIUSMY;

YMEHHE HCIOJb30BaTh MW  aHAJIM3UPOBATh B TMpolecce y4eOHOW U
WCCIICIOBATEIbCKON JIEATCIPHOCTH WH(GOPMAIMIO O BIUSHUW IPOMBIIIJICHHOCTH,
CEJIBCKOT0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOIHOU CPEJIBL.

KommyHuKaTUBHBIE YHHBEpPCcaIbHbIE y4eOHbIe 1eiicTBUS:

YMEHUS 3a/1aBaTh BOIMPOCHI (B XOJ€ Avayiora v (Wjin) JUCKYCCHUH) MO CYILIECTBY
oOCyxJ1aeMoil  TeMbl, (OPMYIMPOBATH CBOU MPEHAJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUSI TIPEJIOKEHHON 3a/1a4u;

YMEHHS  TPEACTABISATh  TMONYYEHHBIE  PE3yJbTAaThl  IMO3HABATEIILHOU
NESITENbHOCTU B YCTHBIX M MUCbMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALIUI0 PE3YIbTATOBR
BBITIOJIHEHUSI XMMUUYECKOT0 JKCIepuMeHTa (11abopaTOpHOro OIbITa, JabopaTOpHOM
paboTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOT'O MPOCKTA);

YMEHHUS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEILHON M MCCIICIOBATENBCKON JACATEIHPHOCTH MPH PEIICHUH BO3HUKAFOIINX
npoOsieM Ha OCHOBe Yy4éra OOmMUX MHTEPECOB W COTJACOBAHUS TMO3UIIUN
(oOcykneHus, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMbID», KOOPIHHAINSI COBMECTHBIX



NEUCTBUH, OMpe/IeIECHNEe KPUTEPHUEB MO OI[CHKE KaueCTBA BBIMOJHEHHOW pPabOThI U
Apyrue).

PeryisiTuBHbIC YHHBepcalbHbIe y4eOHbIC JeHCTBUS:

YMEHUE CAMOCTOSITEIBHO OINPEAEHATh LENH JEATEIbHOCTH, IUJIaHUPOBATh,
OCYILLECTBIISITh, KOHTPOJMPOBATh M MpPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh HanbOonee 3(Q(EKTUBHBIE CIOCOObI pelIeHUs YYEOHBIX U
IIO3HABATEIBHBIX 3a/1a4, CaMOCTOSTENbHO COCTAaBIATb WA KOPPEKTUPOBATH
NPEMIOKEHHBIA  QITOPUTM  JICUCTBUA TPU  BBINOJHEHUM 33JaHUW €  Y4ETOM
MOJIYUCHHS] HOBBIX 3HAHMM 00 HM3ydyaeMbIX OOBEKTaX — BEHIECTBAX W PEaKIUsX,
OLICHMBATh COOTBETCTBHE IIOJIY4EHHOI'O pe3ysbTaTa 3asBJICHHOW LENM, yMEHHUE
MCIIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, IPEJIaraeéMble B YCIIOBUU 331aHH.

HNPEAMETHBIE PE3YJBTATHI

B cocraBe mnpeaMeTHBIX pE3yJbTaTOB IO OCBOEHHUIO  0053aTEIHHOTO
CoJlepKaHUs, YCTAaHOBJICHHOTO JIaHHOW denepanbHO pabodeil mporpaMMoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS M CIOCOOBI
NeNcTBUH, cienuduyueckue st IpeAMETHON 001acTu «XUMUs», BUIBI EATEIbHOCTU
0 TIOJNyYEHUIO HOBOTO 3HAHUS, €ro MHTEpPHpeTalud, NpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIUSX.

K koHiy oOyueHust B 8 kiiacce mpeaIMeTHbIE Pe3ysbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXaTh C()OPMUPOBAHHOCT Y OO YUAIOIIMXCS YMEHUM:

e pACKpbIBaThb CMBICII OCHOBHBIX XUMHYECKUX IIOHATHH: aTOM, MOJIEKYIIa,
XUMHYECKUN DJJIEMEHT, IPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAs W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs aTOMHas U
MOJIEKYJIIpDHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBas JI0Jii XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHME, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHMS, XMMHUYECKasi peaklus, KiIaccu(puKalus peakluid: peakiuu
COCIAMHEHMSI, PEAKINHN Pa3I0KEHHs, PEaKIUU 3aMEeLICHHs], peakuu oOMeHa,
9K30- U HHJOTEPMUYECKUE PEAKIUHU, TEIIoBOoW 3P EKT peakuuu, sapo
aToMa, JJIEKTPOHHBIM CJIOM aToma, aToMHas opOuTadb, paauyc aroma,
XUMHYECKasl CBsI3b, MOJSAPHAs M HENOJSApPHAs KOBAJCHTHAs CBsI3b, MOHHAs
CBsI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas /0l BelecTBa (MpOICHTHAs
KOHLIEHTpAIls) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMMYECKUX IIOHATUH U
IIPUMEHSATH THU ITOHATHUS [IPU ONKMCAHUU BELIECTB U UX MPEBPALLCHUIM;

e HCIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JIJISl COCTABJICHHS (POPMYJI BEIIECTB
Y YPABHEHUN XMMUYECKUX PEAKIUN;

e ONPEIENSITh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTETIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, TPUHAIJICKHOCTh



BEIIECTB K OIPEACIIEHHOMY KJIacCy COeAMHEHUH 1o ¢opmynaMm, BHUT
XUMUYECKOM CBs3M  (KOBaJGHTHass W HWOHHAas) B  HEOPTaHUYECKUX
COCIMHEHUSX;

packpbiBath cMmbicn [lepuommueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBAaTh IMOHUMAaHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKUX DJIEMEHTOB OT WX mMoJyiokeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPaHEHHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJICKYJISIPHOTO y4€HHUsI, 3aKOHa ABOTajipo;

OMHUCHIBATh M XapakTepuszoBaTh TabmuuHyto dopmy [lepuoanueckoit
CUCTEMbI XUMUYECKUX AJIEMEHTOB: PA3INYaTh MOHITHUS «TJaBHAs MOArpymHna
(A-rpynma)» u «mnobounas noxarpynna (b-rpymma)», manbie u Oombliue
MEePUOJbI, COOTHOCUTh OOO3HAYEHWs, KOTOpPHIE HWMEIOTCS B TaOIHUIE
«Ilepnognueckas cucrema xumMuueckux sneMeHToB [[. 1. MenneneeBa» ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB XMUMHUYECKUX DJIEMEHTOB
(cocTaB W 3apsj sanapa, OOIIee YUCIIO AIEKTPOHOB M PACHPEACIICHHE UX I10
AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuuu (M0 YHUCITy M COCTaBy YYacTBYIOIIMX B peaKIuu
BELIECTB, MO TEMIO0BOMY 3D (PEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP)KJAsl OMHCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
cocTaBa, BO3MOXHOCTH TPOTEKAHWUS XUMHUUYECKHUX TMPEBpAICHUM B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB,
MAacCOBYIO JIOJI0O XUMHUYECKOro »dJeMeHTa 1o (opMyJe COEeIUHEHHUS,
MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMHYECKOUN pEeaKINH;

NPUMEHSITh OCHOBHBIE OINEPAllMM MBICIUTEIBHON NEATEIIbHOCTH — aHalu3 U
CHUHTE3, CpaBHCHHE, O0O0OOIEHNEe, CHUCTEMaTU3alUI0, KJIacCU(HUKAIIHIO,
BBISIBIICHHE MPUYUHHO-CJIEICTBEHHBIX CBA3€H — [JI1 M3YyYEHHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIii, ECTECTBEHHO-HAYYHbIE METO/IbI MO3HAHUS
— Ha0nroZieHUe, U3MEpEHUe, MOJCIUPOBAHHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);

cJieIoBaTh IMpaBUJIaM TOJIb30BaHUSI XUMUUYECKOW MOCY/I0N U J1aOOpaTOPHBIM
o0Opy/lOBaHHEM, a TaKXKe TMpaBwiIaM OOpalieHusi C BeIeCTBaMH B
COOTBETCTBUU C MHCTPYKIUSIMHU 1O  BBIIOJIHEHUIO  Ja0OpaTOPHBIX
XUMUYECKUX OIBITOB MO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB



(BomopoJa M KHUCJIOPOAA), INPUTOTOBIIEHUIO PAaCTBOPOB C ONPENEIEHHON
MaccoOBOM J0J€il pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH M MPOBOJUTH
XUMHUYECKHUE S3KCIEPUMEHTBI MO PACIMO3HABAHMIO PACTBOPOB WIEIIOYEH M
KHCJIOT C IMOMOIIBI0 UHANKATOPOB (JTaKMyc, (peHOoI(PTAIEnH, METUIOPAHX U

JIPYTHE).

K xoniry oOydeHnust B 9 kJjiacce mpeaMeTHBIC Pe3ysIbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX TMOHSATUN: XUMUYECKUHN DJIEMEHT,
aToOM, MOJIEKYJa, HOH, KAaTUOH, AaHWOH, MPOCTOE BEIIECTBO, CIOXHOE
BEIIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasl peakius, XUMUYECKas CBSI3b, TEIIOBOM d(PhEeKT peakinuu, MoJib,
MOJISIPHBIN 00BbEM, pacTBop, BJIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
AJICKTPOJIMTHYECKAS TUCCOLMAIIUS, PEAKIIMM HOHHOTO OOMEHa, KaTau3aTop,
XUMHUYECKOE paBHOBecHEe, oOOpaTUMble M  HEOOpaTUMbIC PEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUH, OKUCIUTENb, BOCCTAHOBUTEIb,
OKHCJIEHHE W BOCCTaHOBJIEHHE, aJUIOTpONusi, amM(OTEPHOCTh, XHMHYECKas
CBA3b (KOBaJICHTHAsl, MOHHAsI, METAJUIMUECKasi), KpUCTAJUIMYECKas PEHIETKa,
KOpPpO3Usl METAJUIOB, CIUIABbI, CKOPOCTh XMMHUUYECKON pEaklnH, MPEAEIbHO
nonyctumasi konueHnrpanus [1JIK BemiecTna;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMUYECKUX TOHSTHH U
MIPUMEHSATH 3TH MOHSTHUSA MPU ONMCAHUM BELIECTB U UX MPEBPAILICHUIA;
UCIIO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTaBJieHUsI (h)OPMYJI BEIIECTB
Y YPABHEHUN XMMUYECKUX PEAKIUN;

OMpeIeTsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO  COCTaBa, IMPUHALICKHOCTH  BEHIECTB K
OTpeIeIEHHOMY KJIACCY COSAUHEHUH 1o hopMyiiaM, BUJ] XUMUYECKON CBSI3U
(KOBaJIeHTHAasl, UOHHAs, METANTNYECKasi) B HEOPraHUUECKUX COCTUHECHUSX,
3apsiJ] MOHA TI0 XUMHUYECKOU (popMyJie, XapaKTep Cpebl B BOAHBIX PAaCTBOpax
HEOPraHWYECKUX COCTUHEHUM, TUIT KPUCTAINYECKON PEMIETKN KOHKPETHOTO
BEIIIECTBA;

packpbiBaTh cMbIci llepmogmueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €ro MOHHWMAaHUE: OINHChIBATH U  XapaKTEepU30BaATh
TabnnuHyo Gopmy Ilepuoguyueckoil CUCTEMBl XUMHYECKUX DJIEMEHTOB:
pasnuyaTh TIOHSATHUS «IJIaBHasg TmoArpynmna (A-rpymma)y W «1moOodHas
noarpynna (b-rpynmna)», wmanble W OOJbIIME MEPUOABI, COOTHOCHUTH
0003HauEHUS, KOTOPBIE UMEIOTCS B MEPUOJUUECKON TaOIHIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U
3apsan  sApa, OO0Iee YHUCIO0 DJJIGKTPOHOB U paclpeliesieHue UuX 10
AJICKTPOHHBIM CJI0SIM), OOBSCHATH OOINHME 3aKOHOMEPHOCTH B W3MEHCHHH



CBOWCTB DJIEMEHTOB M WX COCAWMHEHUH B TMpeaeax MajblX TMEpUOJOB U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMUYECKAE peaknuu (M0 YHUCITy M COCTaBy YYacTBYIONIMX B pPEaKIMU
BEIIECTB, MO TEIVIOBOMY 3(DPEKTy, M0 HU3MEHEHHIO CTEICHEW OKHCICHUS
XUMHYECKUX DJICMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUUPUUECKHE XUMHYECKUE
CBOWCTBAa TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKIAs OIKMCAHKC
IpUMEpaMH  MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPAaBHEHUS JIEKTPOIUTUYECKON AMCCOIUAIIIN KHUCIIOT, MIEI0YeH
W COJICH, TOJHBIC W COKPAIIEHHBIE ypaBHEHHUS PEaKluii MOHHOTO OOMeEHa,
YpaBHEHHUS] DPEaKIUH, MNOATBEPKAAOININX CYIIECTBOBAHUE T'€HETUYECKON
CBSI3M MEX]y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;

pacKpeIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIIUN
MOCPEACTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKIUi;
MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX TMPEBPAIlCHUA B Pa3IUUYHBIX
YCIOBHSIX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO0 JOJI0 XHMMHMUYECKOIO J3JIEMEHTa 1o (opMyse COeAUHEHMUS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO
XUMUYECKOU pPEaKIvH;

coOro1aTh TMpaBUiia MOJB30BAHUS XUMHYECKON MOCYI0W M JaOOpaTOPHBIM
o0opynoBaHMeM, a Tak)Ke TpaBWia OOpallleHUusi C BellecTBaMUu B
COOTBETCTBUM C HWHCTPYKIIUSIMH TIO  BBINOJHEHUIO  JTAOOPATOPHBIX
XUMUYECKUX OIBITOB MO MOTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMuaKa M yriaeKucsaoro rasa);

POBOJIUTH PEAKIIMH, MOJATBEPXKIAIOIINE KAYeCTBEHHBIM COCTaB Pa3IMYHbIX
BEIIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOpUI-, OpOMUJI-, HOAMI-,
kapboHat-, Qocdar-, cunukar-, cynbpar-, TUIPOKCUI-MOHBI, KATHOHBI
AMMOHHUSI YW HWOHBl HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIECTB;

PUMEHSTH OCHOBHBIE OINEPAIlMd MBICITUTEIBHON NEITEILHOCTH — aHAIM3 U
CUHTE3, CpaBHEHHUE, 0000IIEeHNEe, CUCTEMAaTHU3AIlNI0, BBISIBJICHUE MPUYUHHO-
CIICJICTBEHHBIX CBSI3€M — JUISI M3YyYEHHUS CBOWCTB BEIIECTB U XUMHUYECKHX
peaKiuii, eCTECTBEHHO-Hay4HbIE METOJbl TIO3HAHUS — HaOIIOJCHUE,

U3MEpEHNe, MOJIETUPOBAHNE, SKCIIEPUMEHT (PEaSIbHbIN U MBICIICHHBII).
TEMATHYECKOE IINTAHUPOBAHUE



« S8 KJIACC

KosauvecTBo 4yacoB DJIeKTPOHHbIE
Ne HauMmeHoBaHue
(uudposBbIe)
n/ | pasgeaoB M TEM Bcer | KoHTpoJabH IpakTuyeck
oOpa3oBaTejibHbIE
I MporpaMmal 0 ble padoThbI ue padboThbl
pecypchbl
Pa3nen 1. llepBoHavyajibHble XUMHYECKUE IOHATHS
XuMus — BakHas
00J1aCTh
€CTECTBO3HAHUS U bubmorexa HOK
1.1 . 5 2 https://m.edsoo.ru/7f4183
MIPAKTUICCKOM 7c
eI TEILHOCTH -
yeaoBeKa
BemecTBa bubmoreka [IOK
1.2 XUMHUYECKHUE 15 1 https://m.edsoo.ru/7f4183
peakuuu 7c
Hroro no pazneny 20
Pa3nes 2. BaxkHeiiuue npeacTaBUTe I HEOPraHMYECKHX BellleCTB
Boznyx.
M Bu6motexa LIOK
HCIIOPOSI.
2.1 6 https://m.edso0.ru/7f4183
ITousaTue 00 7c
OKCHIaX o
Bognopon.Ilonsitue bubmmorexa [IOK
2.2 0 KHCIIOTaxX U 8 1 https://m.edso00.ru/7f4183
COJIAX 7c
Bona. PactBopbl. bubmmoreka [JOK
2.3 ITousartue 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHUSX Ic
OCHOBHBIE KIIACCHI bubmorexa [IOK
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCJIMHCHUM 7c
Hroro no pazaeny 30

Paspnea 3. llepuoguveckuii 3akoH u [lepuoanyeckas cucrema xumudeckux iementos /1. U.

MenaesieeBa. CTpoeHue aToMOB. XUMHYeCKas ¢BSA3b. OKUCIUTEIBHO-BOCCTAHOBHUTEIbHbIE

peakuun
[lepuoanueckuii
3aKOH U bu6moreka IIOK
3.1 [lepnoauueckas 7 https://m.edsoo.ru/7f4183
crucreMa 7c
XUMHUYECKUX
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anemenToB /1. U.
Meunpeneesa.
Crpoenue atoma

[TPOI'PAMME

Xumuueckas
CBSI3b. bubmuorexa [IOK
3.2 OKHUCITUTETBHO- 8 https://m.edso0.ru/7f4183
BOCCTAaHOBHUTEIBH 7c
bI€ PEAKITUU
bub6moreka IIOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bubmoreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f4183
Ic
OBIIEE
KOJIMYECTBO 68
YACOB I10



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

KosunuecTBo 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue
(uudposbie)
n/ | pa3sgesioB H TeM Bceer | KoHTpoubH IIpakTH4eck
oOpa3oBare/ibHbIE
n MpOrpamMMbl 0 ble padoThbl ue padboThbl
pecypchl
Pa3znen 1. BenecTBO M XuMHYeCKHE PeAKIIMH
[ToBTOpEHue n
11yOlieHue
Y . bubmotexa LIOK
3HAHUHI
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pazzenoB Kypca 8
KJIacca
OCHOBHEIE
3aKOHOMEPHOCTH bubmiorera ITOK
1.2 p 4 https://m.edsoo.ru/7f41a
XAMHAYECKUX
3 636
peaxkuuii
DIEKTPOIMTHYECC
Kas TUCCOLUAIINS. bu6moreka [JOK
1.3 XuMHUYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3znen 2. HemeTa/JIbl M HX COeTMHEHUS
O6mas
XapaKTEepPUCTUKA
bubmioreka [IOK
XAMHAYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
sneMmenToB VIIA-
636
TPYIIITHL.
T"ajmorenn!
Oo6mas
XapaKTepUCTHKA
bu6moreka [JOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a
aiieMeHToB VIA- 636
rpynmnsl. Cepa u T
€€ CoOeIMHEHUS
O6was
XapaKTepUCTHUKA
XUMHUYECKUX bu6moreka [JOK
2.3 aJieMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a

rpynmnsl. A3or,

docdop 1 ux
COCIUHCHUA

636



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

24

Obmas
XapaKTepUCTUKa
XUMUYECKUX
snemeHToB |VA-
rpynnel. Yriaepon
U KPEMHUN U UX
COEIMHEHHUS

bu6moreka [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Paznesa 3. MeTaJJIbl M X COCAUHECHUS

. bubmioreka [IOK
OO0mue cBOMCTBA
3.1 4 https://m.edsoo.ru/7f41a
METaJLJIOB
636
Baxwueiimme bubmotexa [JOK
3.2 METaJUIbl ¥ UX 16 https://m.edsoo.ru/7f41a
COCIUHCHUS 636
Hroro no pazueiry 20

Pa3znen 4. Xumus u okpy:kamwmias cpeaa

BemecTtBa u

bubmoreka IJOK

4.1 MaTepHalibl B 3 https://m.edsoo.ru/7f41a
JKU3HHU YeIoBeKa 636
Wroro mo pazneny 3
bu6moreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBLLEE
KOJIMYECTBO 68
YACOB IO

I[TPOT'PAMME
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