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HOACHUTEJIBHAS 3AIINCKA

IIcuxosoro-nexarornyeckasi XapaKTepucTHKA 00y4ar0INXCs

[To anmanTupoBaHHOW OCHOBHOU 00I1Ie00pa3oBaTeNbHON  MporpaMMme i JeTeld C
3aIEPKKOM TICUXUYECKOTO PAa3BUTUS OOY4YaIOTCS JETH, WCIBITHIBAIOIINE B CHIIY Pa3IUYHBIX
OMOJIOTMYECKHUX U COIMAIBLHBIX IPUYUH CTOWKHE 3aTPYJHCHHS B YCBOCHUHU y4eOHOTO MaTepuana
MIPU OTCYTCTBUHU BBIPQKCHHBIX HAPYIICHUH UHTEIUICKTA.

Jletn yka3aHHOM KaTeropuu HUMEKT HerpyOble (ci1ab0 BbIpaKEHHbIE) OTKJIOHEHMS B
(YHKIIMOHUPOBAHUH TICHTPATBHONW HEPBHOW CHCTEMBI, OKA3bIBAIOIINEC HETATUBHOC BIIMSHUC HA
LIKOJIBHYIO M COLMAJIbHYIO a/IaliTalHIo.

B pamkax 1mcuxosioro-negjarormueckoil  kiaccuuKaluMd  TPYAHOCTH, KOTOpBIE
WCIIBITHIBAIOT OTH JETH B Tpoliecce 0O0ydeHHsi, MOTYT ObITh OOYCIIOBJICHBI KaK HEIOCTaTKaMu
SMOIIMOHAIBLHO-BOJIEBON PETYJISIUUA, CAMOKOHTPOJISI, HU3KUM YPOBHEM y4e€OHOW MOTHUBAIUU
o01Iel IMO3HABATENIPHOM IMACCHBHOCTBIO, TaK M HEIOPA3BUTHEM OTIEIBHBIX TCUXUYECKUX
MPOIIECCOB: BOCIPHUATHS, BHUMAHUS, MAMSTH, MBIILIIEHUS, HETPYyObIMH HEIOCTaTKaMU pEUH,
HapyIIeHUSIMH MOTOPUKH B BHJE HEIOCTATOYHOM KOOPAWHAIMM JBW)XCHHM, JBUTATEIbHON
PacTOPMOKEHHOCTbIO, HU3KOW pPabOTOCHOCOOHOCTHIO, OTPAHMYEHHBIM 3alacoM 3HaHUN U
MpeiCcTaBiIeHU 00 OKpyXKamoleM Mupe, Hec(hOpMUPOBAHHOCTHIO  ONEPAIMOHATIBLHBIX
KOMIIOHEHTOB Yy4eOHO-TIO3HABaTEeNbHOM JESITeTbHOCTH. OJTH  OCOOCHHOCTH MPOBOLUPYIOT
TPYIHOCTH B Y4eOHOW JEeATETHbHOCTH, MEXKIMYHOCTHONM KOMMYHHUKAIIMH WM HMOIIMOHAILHO-
TUYHOCTHOU cepe. B cuimy ykazaHHBIX (PakTOpOB OpraHu3aiusi yueOHOUM ACSITEIHPHOCTH UMEET
KOPPEKIIMOHHO-Pa3BUBAIOIIYI0 HAMPaBICHHOCTh, MCIOJIb3YeMblE MeIaroru4eckue TeXHOJIOTUU
YYHUTHIBAIOT 0COOCHHOCTH JIETEH C 3aCPIKKON TICUXUUECKOTO Pa3BUTHS.

Cucrema pabotel ¢ oOywaromumucs ¢ 3[IP nHampaBnena Ha ¢opMuUpoBaHHE OOIIUX
CHOCOOHOCTEH K yueOHOM 1eATeNbHOCTH, KOPPEKLNIO MHANBUTya IbHBIX HEAOCTATKOB Pa3BUTHA,
MIPEOJIOJICHUE HEraTUBHBIX OCOOEHHOCTEH SMOIMOHAIbHO-TUYHOCTHON CQephl, MOBBIIICHHUE
paboToCrOCOOHOCTH, aKTUBU3AIIMIO TIO3HABATEIHHON AEATEILHOCTH
O01mMe NPUHIMIIBI M MPABWJIA KOPPEKUMOHHON padoThI:

1. auBUyanbHBIN TOAXO/ K YUCHUKY.

2. IIpenoTBpallieHne HACTYIUICHUSI YTOMIJICHHUS, UCTIONB3Ys JUIsl 3TOTO pa3HOOOpa3HbIE CPENICTBA
(uepeioBaHME YMCTBEHHOW U MPAKTUYECKOM JESITENbHOCTH, MPENoJHECEeHHe MaTrepuasa
HEOOJBIIMMHU JI03aMH, UCTIOJIb30BAaHUE HHTEPECHOTO U KPACOYHOIO JAMJIAKTUYECKOTO MarepHala
U CPEICTB HATJSHOCTH).

3. Ucnonb3oBaHWe METOJOB, AKTUBU3UPYIOIIHUX TIO3HABATEIBHYIO NESATENbHOCTh YYalIUXCA,
Pa3BHUBAIOIINX HX YCTHYIO M NHCHbMEHHYIO peub M (OPMHUPYIOMIHMX HEO0OXOauMble yueOHbIE
HaBBIKU.

4. TlposiBnenue mnemarornyeckoro Takrta. [locTossHHOE MooIIpeHre 3a Majeilue Yycrexw,
CBOEBPEMEHHAss W TaKTHYeCKas IIOMOIIb KaXIOMY peOEHKY, pa3BUTHE B HEM Bepbl B
COOCTBEHHBIE CHJIBI M BO3MOXHOCTH. OJHUM M3 OCHOBHBIX NPUHIUIIOB OOYyUEHUS SBISETCS
MPUHIIUI CO3HATEIbHOCTU W AKTUBHOCTH ydamuxcs. COrjiacHO 3TOMY MPHUHIMITY «O00y4deHHe
3¢ dEKTUBHO TOJIBKO TOT/Ia, KOTJa YYCHUKH MPOSBISIIOT MO3HABATENBbHYIO aKTUBHOCTD, SIBJISIOTCS
cyObekTaMu OO0y4eHHs». AKTHBHOCTb YYCHHKOB JOJDKHA OBITh HampaBieHa HE IMPOCTO Ha
3allOMUHAHUE MaTepHala, a Ha MPOIecC CaMOCTOSTENIbHOTO JOOBIBAHUS 3HAHUH, UCCIEI0BAHUS
(dakToB, BBISBICHUS OMIMOOK, (hopMynupoBaHue BbIBOAOB. [Ipu moabope comep:kaHus 3aHATHIA
st yqamuxcest ¢ 3IIP yuuTeiBaeTcsi, ¢ 0JJHOM CTOpPOHBI, MPUHILUI JOCTYIHOCTH, a C JIPYyroi
CTOPOHBI, YXOJ OT U3JIMILIHETO YIPOLIEHUS MaTepuana.

Koppexnunonnasi padora BK/II04aeT cileaylolye HAPABJICHHUS:
1)CoBeplieHCTBOBaHHE JBM)KEHUIM M CEHCOMOTOPHOTO Pa3BUTHS: PA3BUTHE MEJIKOH MOTOPUKHU U
NaJIbLEB PYK; pa3BUTHE HABBIKOB KaJUTUTpaduK; pa3BUTHE apTUKYISLIUOHHOW MOTOPHUKH.



2)Koppekiuss OTAEIbHBIX CTOPOH IICUXUYECKOW JAEATEIbHOCTU: KOPPEKLUS — pa3BUTHE
BOCIIPUATHS, NPEICTABICHUN, OIIYIIEHUN; KOPPEKLUUsS — pa3BUTUE IaAMATH; KOPPEKLUS —
pa3BuTHEe BHUMaHUA; (OpMHUpPOBaHUE OOOOIICHHBIX MPEACTABICHUNA O CBOHCTBAX INPEIMETOB
(uBet, ¢opma, BeIMUMHA); PA3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUH M OpPUEHTALUY;
pa3BUTHE NPEJICTABICHUNA O BPEMEHHU.

3)Pa3BuTHe pazIMYHBIX BHJIOB MBILUICHUS: pPa3BUTUE HArjIsAHO-0OpPa3HOTO MBIIUICHUS;
pa3BUTHE CIIOBECHO-JIOTMYECKOIO MBILIUIEHUS (YMEHUE BHUJAETh M YCTAHABIMBATH JIOTMUYECKUE
CBSI3U MEXYy PEIMETaMH, SBJICHUSIMHU U COOBITUSIMH).

4)Pa3zBuTuE OCHOBHBIX MBICIUTEIbHBIX  ONEpalMii: pa3BUTHE YMEHUS  CpaBHUBATh,
aHAJIM3UPOBATh; PA3BUTHE YMEHUS BBIIEIATH CXOJCTBO M pa3Myue OMOJIOTMYECKUX IMOHSATHI;
yMeHHe paldoTaTh IO CJIOBECHOW M IHCbMEHHOM MHCTPYKUMSIM, aIrOpPUTMy; YyMEHUE
IUIAaHUPOBATh JIEATEIBHOCTD.

5)Koppekiisi HapylieHHd B pPa3BUTHH  OMOIMOHAIBLHO-JTHYHOCTHOW c(epbl: pa3BUTHE
MHULMATUBHOCTH, CTPEMJICHUS JOBOJUTH HAyaTO€ JIeJN0 JI0 KOHIA; (POPMUPOBAHUE YMEHHUS
[IpPeoJIoJieBaTh  TPYIHOCTH;  BOCIUTAaHUE  CAaMOCTOSATEIBHOCTH  NPUHATUS  pPELICHUS;
(hopMHpOBaHHE aIeKBaTHOCTH YYBCTB; (OPMUPOBAHNE YCTOMUMBOM U aJIeKBaTHOM CaMOOIICHKHU;
(¢bopMHUpOBaHHE YMEHUS AaHAJIU3UPOBATh CBOIO JESATENbHOCTb;, BOCHUTAHHE IPAaBHILHOTO
OTHOIIEHUSI K KPUTHKE.

6)Koppekuust — pa3BuTHE peud: KOPPEKLHsS HapylIeHUH YCTHOW M NHUCBMEHHOW peuH;
KOPPEKIIHSI MOHOJIOTUYECKOH peun; KOPPEKIHsI THATIOTMUECKON pedH.

7)Pacmmpenne TpeacTaBICHH 00 OKpyXKarleM MHpe U oOoramieHue cioBaps. Koppekius
MHJUBUAYAJIbHBIX TPOOEIIOB B 3HAHUSX.

TpedoBanus k opranuzanum o0y4eHus IKOJIbHUKOB ¢ 3I1P:

* YUEHUK JIOJDKEH 3HaTh IPOTpaMMHBIA MaTepuan ((paMuiInio, UMs, OTYECTBO MUCATENs,
Ha3BaHWE MPOU3BEICHMS, CIOKET, UMEHA TJIABHBIX I'€pOEB, X XapAKTEPUCTHKA M HEKOTOpbIE
Jpyryue OCHOBHBIE XapaKTEPUCTHKN);

* TEMII YPOKa J0JKEH COOTBETCTBOBATh BO3MOKHOCTSAM YUCHHKA;

* 4€TKO 0000IIaTh KaXK bl TaIl yPOKa;

* HOBBIN y4eOHBIN MaTepHasl OOBSICHATD IO YaCTsM;

* BOIIPOCHI (OPMYIHPOBATH YETKO U SICHO;

* Ha KaXKJIOM ypoke o0s3aTenbHa clioBapHas padoTa;

* IEPEKJIIOYATh C OJJTHOTO BUJA JAEATEIbHOCTU Ha APYTOW;

* pa3H0O0Opa3uTh BUbI 3aHATHUI;

* MCMOJIb30BaTh JUJIAKTUYECKUI MaTepHUall, HaIJISIIHOCTh, UTPOBBIE

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO 001mero o0Opa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOil pabodeil MmporpaMMbl
BOCIIUTAHUS U C yUYETOM KOHIEMIMHU MPENOIaBaHUs yUeOHOTO MpeaMeTa « XUMHSI»
B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickoit @eneparuu.

[Iporpamma mo xuMuM MaéT MPEACTABICHUE O IMENAX, OOIeH cTpaTeruu
oOydeHMs, BOCTIHTAHHUS ¥ Pa3BUTUS OOYYAIONIUXCS CPEICTBAMH Y4YEOHOTO
npeaMeTa, YCTaHABIMBAET  00s3aTEIBHOE IPEeIMETHOE coliepKaHue,
MpeayCMaTPUBAET pACIpEACNICHHe ero Mo KilaccaM M CTPYKTYPHUPOBAaHHE TIO
paszzmenaM W TeMaM TPOTPpaMMbl 1O XHMHH, OTMPENESTSIET KOJTUYECTBCHHBIC U
KaueCTBECHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyEeMYIO
MOCJICIOBATEIPHOCTh ~ M3Y4YEHUS] XHUMHH C Y4€TOM  MEXKMPEIMETHBIX U



BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKA yd4eOHOro TMpolecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAeNisieT BO3MOXHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMIM K pe3ylibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOMU
MPOrpaMMbl HA YPOBHE OCHOBHOTO OOITIETO 0Opa30BaHMs, a TaKke TPeOOBaHUM K
pe3ynbraTaM oOyYCeHHS XMMHUHU Ha YPOBHE I€JIeH U3YUCHHS MPeaAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHOW JEATEILHOCTH OOYYaroIIerocs MO OCBOCHHIO
y4eOHOro cojiepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOH s (OPMHUPOBAHHUS MHPOBO33PCHUS
00y4aromerocsi, ero MpeACTaBICHUI O MaTEepUaTbHOM €IUHCTBE MHpPA, BAKHYIO
poJib MrparoT (GOopMUPYEMbIE XUMHUEH TMPEICTABICHUS O B3aUMOIPEBPAIICHUSX
DHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPUPOJE, O MYTAX PEHICHHS TI100aTbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUS UYEJIOBEYCCTBA — CHIPHEBOM, JYHEPTreTUUYECKOM,
MUIIEBOH M SKOJIOTHYECKOl 0€30MacHOCTH, IPOOIIeM 3IpaBOOXPAHEHHS.

N3yueHnue Xumum:

CIOCOOCTBYET — peanu3aliil  BO3MOXKHOCTEH  JUII  CaMOpPa3BUTHA |
dbopMHUpOBaHUS KYIbTYPhI IUYHOCTH, €€ 001Iel U (PYHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHKME MBIIUICHHS W TBOPYECKHX CIOCOOHOCTEH
oOydJaroIMXCs, HABBIKOB WX CaMOCTOSTCIBHOW  Y4COHOW  JIEITEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HH, TaK U B MPO(HeCCUOHATBHON NesTeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
IEJIOCTHOTO B3TJIsiZla HA €IUMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yUYarOIIMNXCs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOW BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYCHHH XUMUHU OOECIEUMBAIOTCS CHElu(puKon
colepkaHusl  yd4eOHOTO  TpeaMeTa, KOTOpBIM  SBIAETCA  IEAarormyecKd
aanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha OIMpPEAeIEHHOM dTare e
pa3BHUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHus OPUECHTHUPOBAH HA
OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSITHI XHUMHH, OCHOB
HEOPTaHWYECKOW XMMHH W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSITHH
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHus MPOrpaMMbl MO XUMHUU c(hopMUpOBaHA HA OCHOBE
CUCTEMHOro moaxona K e€ m3ydeHuto. CopepikaHue CKIIAJIBIBAETCS U3 CUCTEMBI
MOHATHI O XUMUYECKOM DJIEMEHTE U BEIECTBE W CUCTEMBI MIOHATHIA O XUMHUYECKOM
peaknuu. OO0e O3TH CHCTEMBI CTPYKTYpHO OpPTaHW30BAHBI 10 MPUHIUITY



MOCJIEIOBATENLHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOMN CBS3H;

— TpeACTaBICHUNM 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJHSS (DYHKIIMM OOBSCHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYyYCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl 1O XHUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJCTABICHUS O XUMUUYECKON COCTaBIISIONIEH HAYYHOW KApPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpHUPOAbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C MNPUBICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YYEOHBIX TpeaMeToB: «OKpyXKalwmui MHPY,
«buonorus. 5-7 knaccel» u «Du3uka. 7 Kiaacce.

[Ipy wu3yyeHHH XUMHUU TPOUCXOIUT (POpMHUpOBaHHME 3HAHHK OCHOB
XUMUYECKOW HAayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEHUITUX (PAKTOB, MOHATHN, 3aKOHOB M TEOPETHUUECCKUX IMOJIOKEHUH,
JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM II03HAaHUS TIPU M3YYCHHH BEIISCTB U
XUMUYECKUX PEaKIi, B (GOPMUPOBAHUU M PA3BUTUM TO3HABATEIHLHBIX YMCHHHN U
UX TPUMEHEHWH B YYCOHO-IO3HABATEIBHOM H Y4eOHO-HCCIIEIOBATEIIBLCKON
NEATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KM3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOTI'O OOIIETro 0Opa30BaHMs BaXKHOE
3HAYCHHUE TPUOOPEIN TaKKe IIENH, KaK:

— (QopMHpoBaHWE HWHTEIUICKTYaJlbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
o0ydJaromuxcss K CaMOCTOSITEIbHOM TI03HABATCIIBHON JESITCIHbHOCTH, HAaYYHBIM
METOJIaM TO3HaHMs, (POPMHUPYIONIUM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;



— o0ecrieueHne YCI0BUM, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00yUaAOITUMUCS
OMbITa PA3HOOOPA3HOU JEATENIBHOCTH, TMO3HAHUS U CAMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), MMEIOIIUX YHHBEPCAJIbHOE 3HAUYCHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHUCJIE YMEHUHU OOBICHATH U OICHUBATH SIBIICHUS
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ys 3HAHUS WU OIBIT, MOJYYEHHBIE MPU H3yUYECHUHU
XUMUHU, TPUMEHATh WX TPU pPEIICHUU MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYAOBOM JEATEIBbHOCTH;

— ((opMupoBaHue y O0OydYarONIUXCS T'yMaHUCTUYECKUX OTHOIICHHUH,
MOHUMAHUSI 1IEHHOCTU XHMHUYECKUX 3HAHMU 11 BBIPAOOTKH DKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37I0POBbs U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(duIs U HANPaBICHHOCTH JaJbHEUIIEro
oOy4eHUsI.

OO6miee 4YMCIO 4YacoB, OTBEAEHHBIX IS HM3YYCHUS XHUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaiseT 136 yacos: B 8 kiracce — 68 gacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAasi Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTa B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYIOBaHUEM, U3YUYEHHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOW) SBJIICHUH, HaOIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOIeCTBHE keje3a ¢ pactBopoM conu mean (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

@dusnueckue CBOMCTBa BOJAbl. Boma kak pactBopuTenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHre NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHAYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctu mertayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHUE COJECPKAHUSA KUCIOPOa B BO3yXeE, MOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
ONMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YYCHHE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3loB  HEOPraHMYECKHX BEIIECTB  PA3JIUYHBIX  KJIAcCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeAKIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonunueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /I,
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJhyca aTOMOB XUMHUYECKUX AJIIEMEHTOB,
METaJUIMYECKUX U HEMETAJIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumunueckass cBsizb. KoBaneHTHast (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecCTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIH (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMA9ecKUX peakinii Mo pa3IudHbIM MpU3HaKaM (10 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHHE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON JUCCOUMALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa IUCCOLMALUMU KHUCIOT, WIEJIOYEd U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckue). XUMUYECKHe peaKilnw,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHN B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUSA. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, QU3NYeCKUe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/Ayxa, MOYBbl W BoA0EMOB). dDocdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATIbHBIX Y00pEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoge. OKcuabl yriepojaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONM, UX (PU3HYECKUE M XUMHUYCCKHUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUICH, 3TaHOJ, TJIMIEPHUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJaxX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BUJIEOMATEPUATIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YIAOOPEHUH, MOTyUYeHue,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakluuid Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTANIMYECKass  pemérka.  ODJNEKTPOXUMHUYECKUH  pAll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpusi MW Kanus. [IpumMeHeHue MIeNOoYHBIX METallIoB W UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxknelmue coequHeHUss Kalblus (OKCHUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOM (BO3MOYKHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKMCAHUE MPOILECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 o TeMe «BaxkHelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawllell cpeabl (MpeaeiabHas IOoMycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzanmss MEXIpEAMETHBIX CBS3€H NMpPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4YHBIM (DakT, rumores3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMBbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOydYeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHUS U COLIMAIIM3AIUU O0yYarOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIECHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTeIbCKONM, TBOPYECKOM W JAPYrUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIECCe JTOW Y4eOHOM JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XUMUYECKOTO JKCIEpUMeHTa (1abopaToOpHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeUCcTBUM, creuudpuyueckue s NOpeAMETHON o0macTu «XUMHS», BHJbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIeCTBa, MOJIb, MOJSIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIMu pasJIOKEHUs, peaKIUu 3aMelIeHus, pPeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MAaccOBas JIOJs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHNMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAaHEHUs MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE ITPUMEPAMH MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISIT OTHOCUTEIBHYIO MOJIEKYJSPHYHO M MOJIIPHYK) MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTeMaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJaM  IOJb30BaHUS  XUMHUYECKOM  MOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIlIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTrop, XHMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHMHUYECKON pEaKUHH, MPEACIbHO OIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB ¥ YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, META/UIMYECKasi) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX MEePHUOJ0B U IJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YpPaBHEHUS AJIEKTPOJIMTUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABIICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIluii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIeMEeHTa 1o (dopMyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CUCTEMATU3allUI0, BbISBICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).
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Y4ETOM OCO3HAHUSA
MOCJIEICTBUI
MOCTYTIKOB




2.3

Bopna. PactBopsr. [Tonsitue 06
OCHOBAHMAX

bubmm
OTCKa
11(0)°
https://
m.edso
o.ru/7f
41837c

MPEICTABIEHUS O
COIIMAIBHBIX
HOpMax U
npaBuiiax
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KOJIJICKTHBE,
KOMMYHHKATUBHO
%1
KOMIIETEHTHOCTH
B OOIIIECTBEHHO
MOJIC3HOM,
y4eOHO-HCCIIeIOB
aTeJIbCKOM,
TBOPYECKOU U
JIPYTUX BUJAX
JIESITCILHOCTH,
TOTOBHOCTH K
pa3zHooOpa3HOM
COBMECTHOM
JIEeSITETbHOCTH TP
BBITIOJTHCHU U
y4eOHBIX,
MMO3HABATEIILHBIX
3aj1ad4,
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BBINIOJIHCHUU
XUMHUYECKUX
AKCIIEPUMEHTOB,
CO3JaHUU
y4eOHBIX
MIPOEKTOB,
CTPEMJICHUS K
B3aMMOIIOHUMaHU
10U
B3aHMMOIIOMOIIH B
MPOLIECCE ITON
yueOHOM
JIEATEIIbHOCTH,
TOTOBHOCTH
OLICHHUBATh CBOE
MOBEACHUE U
MOCTYNKH CBOUX
TOBApUILEH C
MO3UIHN
HPABCTBECHHBIX U
MPABOBBIX HOPM C
YYETOM
OCO3HAHHUS
MOCJEICTBUI
MOCTYNKOB




MHPOBO33pEHUEC
KHE MPEICTABIECHUS O
BCILIECTBE u
XUMHAYECKON peaklvu,

COOTBETCTBYIOIIIHE
COBPEMECHHOMY
YPOBHIO pa3BHUTHS
Buomu | HAYKH =
COCTaBJISIONIHE
oTeKa m
ITOK OCHOBY inic:
OCHOBHBIE KJIACCHI HEOPraHNYECKUX IMOHUMAHUS CYIHOCTH
2.4 3 P 11 https:// L ey
COEIMHEHN HAyIHOM KapTHHBI
m.edso pa, mpecTaBie
MU [IpENCTaBIICHUS
o.ru/7f ’
00 OCHOBHBIX
41837c
3aKOHOMEPHOCTSX
pPa3BUTUSA  TIPUPOJIBI,
B3aHMOCBSI3SIX
yeJIoBeKa c
MPUPOAHON Cpeno, o
posn XAMHHU B
[MO3HAHUU STUX
3aKOHOMEPHOCTEH;
Utoro no pazneny 30
Paznea 3. Ilepuoanyecknii 3axkoH u [lepuoanueckasi cucrema xumnieckux 3jemenToB . U. MenaeneeBa.
CtpoeHue aToM0OB. XuUMHU4ecKasi ¢Bsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIHU
. bubnu | ueHHocTHOTO
[Tepuoauveckuii 3aK0oH U
OTE€Ka | OTHOIIEHHUA K
[Teproauueckasi cucTeMa XUMUYECKUX
3.1 7 LHOK OTEYECTBEHHOMY
anemeHToB [l. 1. Menene-eBa.
https:// | kyapTypHOMY,
Crpoenue aToma
m.edso | UCTOpUUYECKOMY U
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o.ru/7f
41837c

Hay4YHOMY HacJeaMIo,
MMOHUMAaHUSI 3HAYCHUS
XUMHUYECKON HAyKU B
JKU3HU COBPEMEHHOTO
oO1iecTBa,
CIIOCOOHOCTH BIIAJIETh
JIOCTOBEPHOU
uH(popmaruen o
NepeI0BBIX
JTIOCTHKEHUSX U
OTKPBITHSIX MUPOBOM U
OTEYECTBEHHOMN
XUMUH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00
YCTPOMCTBE MUpa U
oOmrecTBa

3.2

Xumunaeckas cBsi3b. OKHUCIUTEILHO-
BOCCTAaHOBUTCJIbHBIC pCaKIINH

bubau
OTCKa
LIOK
https://
m.edso
o.ru/7f
41837c

MHPOBO33pEHYEC
KHUE TpEACTaBICHUS O
BEIIECTBE u
XUMHYECKON peakiuu,
COOTBETCTBYIOIIINE
COBPEMEHHOMY
YPOBHIO pa3BUTHUSA
HAYKH u
COCTABJIAIOIINE
OCHOBY TUTST
MOHUMAaHUS CYIIHOCTH
Hay4YHOH KapTHHBI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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MHpA, TPEACTABICHUS

00 OCHOBHBIX
3aKOHOMEPHOCTSIX
pasBUTHS  TPHUPOJIBI,
B3aMMOCBSI35X
Yea0BeKa c
IIPUPOJTHON Cpeloil, O
POJIH XHUMHH B
MO3HAHUHT STHX
3aKOHOMEPHOCTEN;

bu6mm

oTeKa

LHOK

HWtoro mo pazneny 15 https://

m.edso

o.ru/7f

41837c
MIPEJICTaBJICHHS O
COIMAJIBHBIX HOPMaxX 1
IIpaBHIIax

bubnu | MEXITMYHOCTHBIX

OTE€Ka | OTHOIICHUU B

[HOK KOJJIEKTUBE,

PesepBHOE Bpems 3 https:// | koMMyHUKATHBHOM

mM.edsO | KOMIIETEHTHOCTH B

0.ru/7f | obumecTBeHHO

41837C | moae3HOM,

yueOHO-HccIe10BaTeN
BCKOW, TBOPYECKOU U
JpYTHUX BUOAX



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

JIeSITCIIbHOCTH,
FOTOBHOCTH K
pa3HO00pa3HO
COBMECTHOM
JIeSITeTbHOCTH TIPU
BBIIIOJTHCHUU
yueOHBIX,
IMO3HABATEIbLHEIX
3aJ1a4, BBIIIOJTHECHU
XUMUYECKHUX
AKCIIEPUMEHTOB,
CO3JIaHWU y4eOHBIX
MIPOEKTOB, CTPEMJICHUS
K B3aHMOITOHMMAaHMIO
M B3aMMOIIOMOIIIH B
MpoIEecce 3TOU
yaeOHOMH
JIeSITEeILHOCTH,
TOTOBHOCTH
OIICHUBATh CBOE
IMOBEACHUE U
MOCTYIKH CBOUX
TOBapHUIIEH C TO3ULUU
HPABCTBEHHBIX U
MPaBOBBIX HOPM C
y4€TOM OCO3HAHMS
MOCJIEICTBUI
MOCTYTIKOB




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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9 KJIACC

KosnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posbie) .
pas3icyioB U TEM Kourpoububie | IIpakTHyeckue BocnurarejabHbIH
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmalI padoThI padoThI NOTEeHIHAJI
pecypcsl
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUA
MHPOBO33PEHYECKUE
IIPEJICTaBJICHUS O BELIECTBE U
XUMUYECKON peakuuu,
COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayK{ u
COCTAaBIIAIONINE OCHOB st
[ToBTOpEHME M HI y A
. ITOHVMAHHUS CYLIHOCTH
yrayoneHne 3HaHUH bu6mmoreka [IOK . v
11 5 1 HAay4YHOW  KApTUHBI  MHpA,
OCHOBHBIX Pa3/ICIIOB https://m.edsoo.ru/7f41a636
IpeACcTaBiIeHuss 00 OCHOBHBIX
Kypca 8 kiacca
3aKOHOMEPHOCTSX  Pa3BUTHSA
IIPUPOJIBI, B3aMMOCBSA35X
4ejloBeKa ¢ IPUPOJHOMN
Cpeloil, O pOJIM XUMHUU B
[IO3HAHUU ITUX
3aKOHOMEPHOCTEN;
MHUPOBO33PEHUYECKUE
OcHoBHbIE MIPEACTABIICHUS O BEIIECTBE U
19 3aKOHOMEPHOCTH 4 bubmunoreka LIOK XUMUYECKOH peakuuu,
' XUMHAYECKAX https://m.edsoo0.ru/7f41a636 | cooTBEeTCTBYIOIIHE
peakuuit COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK1 u



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

COCTaBJAIOIIAE OCHOBY JUIS
IHOHUMAaHHUS CYIIHOCTHU
HAay4HOW  KApTUHBI  MMHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHS
IIPUPOJIbI, B3alMOCBS3X
4yeloBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

1.3

DIEeKTPOTUTHIECCKAS
JIACCOIIHAIIHS.
XuMudeckue
peakiuu B
pacTBopax

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MIPEICTABJICHHUS O
COIMAJILHBIX HOPMaxX U
MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHBE,
KOMMYHUKaTUBHOM
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIE3HOM,
y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPUYECKOM U IPYTUX BUAAX
JeSITeNIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HO COBMECTHOM
JESITeIbHOCTH MPU
BBITIOJTHEHUH YUYEOHBIX,
MO3HABATENbHBIX 33]1a4,
BBITIOJTHEHUH XUMUYECKIX
HKCIEPUMEHTOB, CO3/IaHUU
y4eOHBIX MMPOEKTOB,
CTpeMIICHUS K
B3aMMOTIOHUMAHHIO U
B3aMMOIIOMOIIHY B MTpOLIecce



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

3TOM yueOHOMU
JIEATEIIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEIICHUE
Y MOCTYNIKH CBOUX
TOBapUIIEH C MTO3UIUU
HPABCTBEHHBIX U MMPABOBBIX
HOPM C YUETOM OCO3HAHUSA
MOCJIEICTBUI MTOCTYIKOB

Hroro no pazneny 17

Paznena 2. Hemerasiibl M UX cOeAUHEH

nus

Oo61mas
XapaKTepPUCTHKA
2.1 XUMHYECKUX 4
aneMeHTOoB VIIA-
rpymbl. I'ajgoreHsl

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MHUPOBO33PEHYECKUE
IIPEJICTABJICHHS O BEIIECTBE U
XUMUYECKON peakuuu,
COOTBETCTBYIOIHE

COBPEMEHHOMY YPOBHIO
pa3BUTHS HayK1 u
COCTaBJIAIOIIAE OCHOBY JUIA
ITOHVMAaHHUS CYLIHOCTHU
HAay4yHOM  KapTUHBI  MMpA,
npecTaBieHns 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHSA
IIPUPOJIBI, B3alMOCBS35IX
4yejloBeKa ¢ IPUPOJHOM
Cpeloil, O poJIM XUMHUU B
[IO3HAHUU ITUX
3aKOHOMEPHOCTEH;

pp | Obmaz 6

XapaKTCPUCTHKA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

MMpEACTaBJICHHUA O
CONMAJIBHBIX HOPpMax 1



https://m.edsoo.ru/7f41a636
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XUMHNYCCKHUX
aneMeHToB VIA-
rpynmnsl. Cepa u eé
COCIUHCHUA

MPABIIIAX MEKITUIHOCTHBIX
OTHOIIICHUM B KOJIJICKTHUBE,
KOMMYHUKaTUBHON
KOMITETEHTHOCTH B
0O0IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPUYECKOH M IPYTHX BUAAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YUICOHBIX,
MMO3HABATENIBHBIX 3a7a4,
BBITIOJTHEHUH XUMUYIECKHIX
AKCIIEPUMEHTOB, CO3/IaHUN
y4eOHBIX POEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JesATETHHOCTH,
TOTOBHOCTH OILICHUBATh CBOE
MOBE/ICHUE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

2.3

OOmas
XapaKTepUCTUKA
XUMHYECKUX
a1eMeHTOB VA-

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

MMpEACTABJICHHUA O
CONMAJIBHBIX HOPpMax 1
npaBHJIaxX MEKINIYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,



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

rpynmnsl. A3oT,

bochop u ux
COCIUHCHUA

KOMMYHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPUYECKOH M IPYTHX BUAAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHIH XUMUYIECKHIX
9KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JEeATETHLHOCTH,
TOTOBHOCTHU OIICHUBATh CBOE
MOBE/ICHNE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

2.4

Oowas
XapaKTepUCTHKA
XUMHYECKHUX
anemeHToB [VA-
IPYIIbL. YTIEpOa U
KPEMHHH U UX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

MMpeaACTaBJICHUA O
COHAJIbHBIX HOpMax U
paBHJIaX MEKINMIHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,
KOMMYHI/IKaTPIBHOﬁ
KOMIICTCHTHOCTH B



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

COCAMHCHUA

OOIIECTBEHHO MOJIE3HOMH,
yueOHO-HCCIIEeIOBATEIIbCKOM,
TBOPYECKOH M IPYTHX BUIAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOO0OpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHUH XUMUYIECKIX
9KCIIEPUMEHTOB, CO3/IaHUU
yueOHBIX MPOEKTOB,
CTPEeMJICHUS K
B3aMOIIOHUMAHWIO U
B3aMMOITOMOIITH B IPOIIeCCe
3TOM yueOHOM
NEeSITeITbHOCTH, TOTOBHOCTH
OIICHWBAaTh CBOE IOBEJIEHNE
Y TIOCTYTIKH CBOUX
TOBApUINEH C MO3UIIUU
HPaBCTBEHHBIX U TPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MIOCIIC/ICTBUH MMOCTYIKOB

Hroro 1o pasaciy

25

Pa3pen 3. Merajiibl 1 UX COeIUHEHUS

3.1

OO01me cBoUCcTBa
METAILIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

MMPpEACTABJICHHUA O
CONMAJIBHBIX HOPpMax U
mpaBHJIaxX MEKINIYHOCTHBIX
OTHOIIICHUI B KOJIJICKTHUBC,



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

KOMMYHUKaTUBHOMN
KOMITETEHTHOCTH B
00IIECTBEHHO IT0JIC3HOM,
y4eOHO-UCCIIeI0BATENBCKOM,
TBOPYECKOH M IPYTHX BUIAX
JESTEIIbHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM
JESATSIILHOCTH MPU
BBITIOJTHEHUH YICOHBIX,
MO3HABATENIBHBIX 33]1a4,
BBITIOJTHEHIH XUMUYIECKHIX
9KCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB,
CTpEeMJICHHS K
B3alMOIIOHUMAHHIO U
B3alMOIIOMOIIH B IpoIiecce
3TOM y4eOHOM JeATEeTLHOCTH,
TOTOBHOCTHU OIICHUBATh CBOE
MOBE/ICHNE U MOCTYIKU CBOUX
TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U MMPABOBBIX
HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYITKOB

3.2

Baxxneiimnme
METaJUIBI U UX
COEIMHEHUS

16

bu6moreka [IOK
https://m.edso0.ru/7f41a636

MHPOBO33PEHYECKHUE
IPE/ICTABICHUS O BEIIECTBE U
XUMHUYECKON peaKIu,
COOTBETCTBYIOLINE

COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH "



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

COCTaBJAIOIIAE OCHOBY JUIS
IHOHUMAaHHUS CYIIHOCTHU
HAay4HOW  KApTUHBI  MMHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX  Pa3BUTHS
IIPUPOJIbI, B3alMOCBS3X
4yeloBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MO3HAHUU 3TUX
3aKOHOMEPHOCTEM;

Hroro mo pazueny 20

Paznea 4. Xumusi ¥ oOKpy:Kamomasi cpeia

BemiectBa n
4.1 MaTepuaibl B )KU3HU 3
YernoBeKa

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

[IEHHOCTHOTO OTHOIIEHUS K
OTEYECTBEHHOMY
KYITbTYpHOMY,
HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, ITOHUMAaHHUS
3HAYCHMSI XUMHYECKOW HAyKH
B JKU3HU COBPEMEHHOTO
00I11ecTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOM
nH(popMaIrel o mepeI0BbIX
JOCTHIKCHHUSAX U OTKPBITHSIX
MHPOBOM M OT€UECTBEHHOU
XHUMUH, 3aHHTEPECOBAHHOCTH
B HAay4YHBIX 3HAHUAX 00
yCTpOICTBE MHpa U OOIIECTBO



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

Hroro no pazneny

PesepBHOE Bpems

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

MUPOBO33PEHUYECKHE
MIPECTABJICHUS O BEIIECTBE U
XUMHAYECKOU peakuuu,
COOTBETCTBYIOIINE

COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKH u
COCTABJISIFOIIUE OCHOBY  JUISt
MMOHUMAHUS CYLTHOCTH
HAay4HOW  KAPTUHBI  MHpA,
MPEACTABICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX  Pa3BUTHUSA
TIPUPO/IBI, B3aUMOCBSI3AX
YeJIoBeKa € IPUPOJHOU
Cpenoi, O PpoJIM XUMHH B
MTO3HAHUU 3TUX
3aKOHOMEPHOCTEMH;

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 9 kiacc/ I'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






