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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHuM Ha YpOBHE OCHOBHOT'O 00111eT0 00pa30oBaHuUsl COCTaBJICHA HA
OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHON MpOTrpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHbXx B PI'OC OO0, a Takke Ha OCHOBE
benepasibHON pabouelt mporpaMmMbl BOCIIUTAHUS U ¢ YYETOM KOHIIETIUHN MTPETOJaBaHMUS
yueOHOTrO mnpenMera «XuMus» B 00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma o xumuu Ja€T MPEACTABICHHE O LIEJAX, 00IIeH cTparerun 00ydeHus,
BOCIIUTAHUSA W Pa3BUTHSI OOydYalOIMMXCA CPEACTBAMH  y4eOHOTO TIpEeIMeTa,
yCTaHABJIMBAET  00s3aTelbHOE  MPEAMETHOE  COJEpKaHWe,  MpeaycMaTpuBaeT
pacrpeneneHue €ro Mo KijaccaM M CTPYKTYpUPOBAaHHME MO pas3ieiaM U TeMaMm
nporpaMmbl MO  XMMHH, ONpEACNSIET  KOJWYECTBEHHbIE W KAaYECTBEHHBIC
XapaKTePUCTUKHU COAEPIKaHUsI, PEKOMEHIYEMYIO MTOCIE0BATEILHOCTD U3YUCHUSI XUMUU
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKU y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOCHHOCTEW OO0YYaIOIIUXCs, OMPEEseT BO3MOXXHOCTH MpeaMeTa JJis
peanu3anuyu TpeOOBaHWI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs, a TaKXke TpeOOBaHUU K
pe3yiabTataM OOy4YeHUsT XMMHUHM Ha YPOBHE LieJIed WM3YyUYEHHsS NpEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIBHON JIESITEIBHOCTH 00Y4YaloIIerocs M0 OCBOCHUIO y4eOHOTO
COJICpKaHMUS.

3HaHUWE XUMHUHM CIYXKUT OCHOBOWM i1  (POPMHUPOBAHUS  MHPOBO33PEHUS
oOy4Jaronierocsi, ero MpeACcTaBICHU 0 MAaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH TTPEACTaBICHUS O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIC, O MYTSIX PEIICHUS TJIO0ATBHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOW, IHEPre€TUUECKOM, MUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peau3aiii BO3MOXKHOCTEH JIsl caMOpas3BUTHSL U (HOPMHUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (yHKIIMOHATBLHOM TPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
oOyJarommxcsi,  HAaBBIKOB WX  CAMOCTOSITEJIbHOW  y4eOHOM  JeATENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIIEIOBATEIIbCKUX  YMEHUH, HEOOXOAUMBIX Kak B
MMOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3IUIsila Ha €AWMHCTBO MPHUPOJBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIUXCS,;



crocoOcTByeT (OPMHUPOBAHHIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAay4YHBIM 3HAHUSAM, K OPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
00pa3oBaHUE O0YYAIOITUXCSI.

JlanHble HampaBieHHs B OOYyYEHHMHM XUMHUU OOECHEUMBAIOTCA CHEU(PUKOM
coJiepyKaHusl yueOHOro MpeIMeTa, KOTOPbIM SBJISETCS Me1arornueck aJanTHPOBaHHBIM
OTpakeHHeM 0a30BOW HAYKH XMMHUU Ha ONPEEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPHEHTHPOBAH Ha
OCBOEHME OOYyYaIOLIUMUCS CHUCTEMbl NEPBOHAYAJIBHBIX IOHATHUA XHUMHH, OCHOB
HEOPraHWYECKOM XMMHUHU U HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX MOHSATHI OPraHWYECKON
XUMUH.

CrtpykTypa coaepxaHUsi TpOrpaMMbl MO XUMHH CHOPMHUPOBaHA Ha OCHOBE
CUCTEMHOT0 mojaxoaa K €€ wuszydeHuro. CoaepkaHue CKJIaJbIBAETCS M3 CHUCTEMBI
IIOHATUN O XMMHUYECKOM JJIEMEHTE U BELIECTBE M CUCTEMBI IOHATUH O XMUMHUYECKOU
peakiuuu. OO0e 3TH  CHCTEMbl CTPYKTYpHO OpPraHM30BaHbl IO  IPHUHLHUITY
ITOCJIEAOBATEIBHOIO PA3BUTHA 3HAHWM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMU CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU TMOJYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS TMOCJIEAOBATEILHO OT OJHOIO YPOBHS K
APYTroMy, BBINOJHSAS (PYHKIHUK OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIYYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUH CIIOCOOCTBYET (DOPMHUPOBAHUIO IIPECTABICHUS
O XMMHUYECKOW COCTABIISIONIEW HAy4YHOW KAapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOU
IIPUPOJBI, LIEHHOCTHOTO OTHOUIEHWS K HAyYHOMY 3HAHMI0O M METOJAaM IO3HAaHUS B
Hayke. M3ydeHne XUMHUM NPOUCXOAUT C NPUBJICYCHUEM 3HAHUM U3 paHEe U3Y4YEHHBIX
yaeOHbIX mpenmeToB: «Okpykawomuii Mupy», «buonorus. 5-7 kmacce» n «®dusuka. 7
KJIacC».

[Ipy u3yyeHUM XUMHUH MPOUCXOAUT (POPMUPOBAHME 3HAHMI OCHOB XMMHUYECKOI
HAayKd Kak OOJIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW IeSITeIbHOCTH
YyelloBeKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3agadya ydeOHOTro
npeaMera COCTOMT B (DOPMHPOBAHUM CUCTEMbl XMMHUYECKHX 3HAHUM — Ba)KHEHIIHUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETHUUYECKUX MOJIOKEHHUM, JOCTYMHBIX OO0O0OIICHMI
MHUPOBO33PEHYECKOI0 XapaKTepa, si3blka HayKd, B MPUOOUIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPU H3YYCHUM BEIIECTB U XUMHUYECKHX peakuuid, B (HOpPMHUPOBAHUM HU
pPa3BUTUHU TO3HABATENIbHBIX YMEHUH U UX NMPUMEHEHUH B y4eOHO-ITO3HABATEIbHON U



y4eOHO-UCCIIeIOBATEILCKON  JICSITENIBHOCTH,  OCBOGHHMM  TpaBWI  0E€30MacHOTO
oOparieHus ¢ BEIecTBaMu B TOBCEAHEBHOM JKU3HU.

[Ipy w3ydeHMM XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHMS Ba)XHOE
3HaUY€HUE MPUOOPETH TaKUEe IEJIH, KaK:

— ¢GOopMHpOBaHHE HWHTEIUICKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEIBHOMY TMPUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaMpaBJICHHOCTh 00y4YEHHUS HAa CHCTEMATHUECKOE MPHOOIICHNE 00yJaroImuXCs K
CaMOCTOSATENIbHON TMO3HABaTEIbHOW JEATEIbHOCTH, HAy4YHBIM METOJAaM IO3HAHMS,
(GbopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecrieueHre YCJIOBHM, CIOCOOCTBYIOMIMX TMPUOOPETEHUIO OO0YYaIOIIMMUCS
OTbITa PA3HOOOPA3HON JIEITEILHOCTH, TO3HAHUS U CAMOTIO3HAHUSI, KIIIOUEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), HMMEIONINX YHUBEPCAIbHOE 3HAYCHHE I Pa3TUYHBIX
BHJIOB JCATEIHHOCTH;

—  ¢opmupoBanue oOmed  (YHKIMOHATBLHOM M €CTeCTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM YHCJIC YMECHHH OOBSICHATH W OIICHUBATH SIBJICHHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS M OIBIT, MOJYICHHBIC MPH W3YUCHUU XUMUHU, TPHUMEHAITh UX
IIPH peIIeHUH TIPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH JCSITEIBHOCTH;

— ¢gopMupoBanHue y 0OyJaronuxcsi TyMaHUCTHYCCKUX OTHOIICHWM, TTOHMMaHUS
IIEHHOCTH XUMHUYECKUX 3HAHWN JUIsI BBIPAOOTKH DKOJIOTHYECKH I1e€JIeCO00pPa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JEATEIHHOCTU B LIENIAX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPY’KarOIIEW IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYYEHMIO, CIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOECHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIsS U HAMPABICHHOCTH JAIbHEHUIIIET0 00YUYEHUSI.

OO6miee ynca0 9acoB, OTBEAEHHBIX ISl M3yYEHUS XUMUW Ha YPOBHE OCHOBHOTO
oO1iero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOCTaBa BenlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekertosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BEIMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMA4eCKUX peakivii Mo pa3IunyHbIM MpU3HAKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AUCCOLNUALMM KHCIOT, WIEIO0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHUE, NpuUMeHeHue. [lelcTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenu(puyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue ceppl M €€ COCOIUHEHHN B MPUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THas KUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJNOEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coM, uX (PU3HUECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B HEOPTAaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpPEHUi, MOITyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE MOJEeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUU  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne 1IEeIOoYHBIX METAJUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmue coequHEHUs Kalblus (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAJIbHBIX 3a7a4 10 Teme «BakHeumue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaIMeTHBIX CBsI3e€d NMpH H3YYeHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS IMPOrPaMMBI OCHOBHOI'O OOIIEro 0Opa30BaHMs AOCTUTAIOTCS B XOA€ OOydYeHHs
XMMHH B €IUHCTBE YYCOHOH M BOCIHUTATCILHOM JEATEIHPHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMH POCCHHCKHUMHU
COLIMOKYJIbTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMH IICHHOCTSAMH, MIPUHATHIMU B OOIIECTBE MTPaBHUIIAMUA M HOPMaMH ITOBECHMSI
1 CIIOCOOCTBYIOT IIPOIIECCAaM CAMOIIO3HAHHMSI, CAMOPA3BUTHS M COIMAIN3AIMH 00yJarOIIHXCS.

JIMIHOCTHBIC pE3yJbTaThl OTPAXKalOT TOTOBHOCTH OOYYaIOIIHUXCS PYKOBOJCTBOBATHCS CHUCTEMOH ITO3UTHBHBIX
IIEHHOCTHBIX OPUEHTAIIMIA U PACIIUPECHUE OIBITA JICATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACIEIHMIO, MTOHUMAaHUS
3HAYCHHUS XMMHYECKOM HAyKW B KU3HH COBPEMCHHOrO OOIIECTBA, CIIOCOOHOCTH BJAJETh JOCTOBEPHOM HHGOpMAIUCH O
MEPEAOBBIX JOCTIKCHUSX M OTKPBITUSAX MHUPOBOM M OTCUYECTBCHHOM XMMHH, 3aMHTEPESCOBAHHOCTH B HAyYHBIX 3HAHHSIX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MIPEACTABIICHUS] O COIMAJIBHBIX HOPMax M MPaBHJIaX MEKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIIETCHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, yueOHO-MCCIIeI0OBATEIBCKONH, TBOPUYECKOM M JPYTHX BHJAX ACATCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW JEATEIHPHOCTH TIPH BBHIITOJIHEHUU YUEOHBIX, ITO3HABATEIHHBIX 33]a4, BHITIOJTHESHUH
XUMHUYECKHUX SKCICPUMEHTOB, CO3JaHMHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3aMMOIIOHMMAHHWIO W B3aMMOIIOMOIIH B
MPOIIECCE ITOW ydeOHOU JeITeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE M MOCTYIIKA CBOMX TOBAPHILEH C MO3UIUH
HPABCTBCHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYCCKUE MPEACTABICHUS O BEIIECTBE U XUMHUYCCKON peakiii, COOTBETCTBYIOIIHNE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M COCTABIIAIOIIME OCHOBY JUIS IMOHHUMAaHMs CYIIHOCTH HAay4YHOH KApTHHBI MHpa, MPEACTaBICHHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPObI, B3aUMOCBA35X UEIOBEKA C IPUPOJHON CPEeNoH, O pOJIM XUMHUH B IO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHBBI, HApPABICHHBIC HA TMOJyY€HHWE HOBBIX 3HAHUN MO XMMHUHU, HEOOXOAWMBIE Ui OOBSICHEHUS
HaOJI0JaEMBbIX MPOLIECCOB U SIBJICHUMN, IO3HABATEIbHOW, MH()OPMALIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOM JHUTEpPaTypod, AOCTYNHBIMH TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

HMHTEpeC K 00YUEHUIO U MMO3HAHUIO, JII00O03HATEIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOCKTHOU U
MCCJIEI0BATENbCKON NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOyU€HHUS B 1aJIbHEHIIEM;

4) hopMUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3 *KHU3HHU,
OCO3HAaHWE TIOCNIEJICTBUH M HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJCHUS AaJKOTOJsl, HApPKOTHKOB, KYpEHHS),
HEO0OXOAMMOCTH COOJIIOICHHS MPaBUJI O€30MAaCHOCTH MpPU OOpALIEHUH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peajbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUYECKOMY HM3yuUeHHI0 Ipodeccuil U TpyAa pa3iMyHOrO poja, yBaXEHHE K TPYyLy U pe3yibTaraMm
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHWsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHAVBUAYAIBHON TPAaCKTOPHH TPOJOJDKEHHUS 00pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YyCHEmHON Mpo(ecCHOHATbHON AESITENbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHM, TOTOBHOCTb aIallITUPOBATHCA B MPO(ecCHOHAIBHOM cpesie;

6) IKOJIOrHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTHUYECKH I[eIecO00pa3Hoe OTHOIICHUE K MPUPOJIE KaK MCTOYHHUKY KXU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAHMSI,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3MdecKoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUE LIEHHOCTU COOJIIOICHHSI MTPaBUiI 0€30M1aCHOTO MOBEACHUS MpU padoTe ¢ BEIECTBAMU,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIIUX 370POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSATh 3HaHUS, IOJIy4aeMble IPU U3YYEHUN XUMUHM, ISl pELIeHUs 3aa4, CBA3aHHbBIX C OKPY’KaIOILIEH
IPUPOTHON CPEOH, JIJIs TIOBBIIIEHNS YPOBHS SKOJIOTHUYECKOM KYJIbTYphl, OCO3HAHUS INI00AIBHOTO XapaKTepa SKOJIOIHUECKUX



npo0JieM U MyTeil UX pPelIeHHs MOCPECTBOM METOJ0B XUMHUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbBIEC ISl (OPMUPOBAHUST MUPOBO33PEHUS OOIICHAYYHbIC
NOHATHS (3aKOH, TEOPHSsl, IPUHIIUII, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax M TO3BOJISIIOT HAa OCHOBE 3HAHUM U3 ATUX MpeAMETOB (HOpMUPOBATH
MpPEJCTAaBICHUE O IEJOCTHOM HAy4YHOM KapTHHE MHpa, W YyHHUBEpCalbHbIe Yy4yeOHBbIC JeHCTBUS (ITO3HABATENbHbBIE,
KOMMYHUKAaTUBHBIE, PpEryJSATUBHBIE), KOTOpble OO€CneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESTEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE eiiCTBUS

Bba3oBble Jlornyeckue AeiicTBUA:

YMEHUSL UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUIEHUS NPU OCBOECHUM 3HAHUN: PACKPBIBATH CMBICH XUMUYECKUX
MOHATUM (BBIAEIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTMMHU TMOHSTHUSMH), HUCIOIb30BaTh
MOHATHUSL JIJIi OOBSICHEHHS! OTACNIBbHBIX (DAaKTOB M SIBJIICHUM, BBIOMpATh OCHOBAaHUS WU KPUTEPUM ISl KJIACCU(PUKAIMH
XUMUYECKUX BEIIECTB U XHUMHYECKUX PEaKIMi, YCTaHaBIIMBATh MPUYWHHO-CJICIICTBEHHBIC CBSI3U MEXKIYy OOBEKTaMU
U3YYEHUsl, CTPOUTH JOTUYECKUE PacCyKAeHUs (MHAYKTUBHBIE, T€YKTUBHBIE, 10 aHAJIOTUH ), 1€JIaTh BHIBOJABI U 3aKIHOYCHHUS;

YMEHUE NPHUMEHSTh B MPOLECCE MO3HAHUS MOHSATHS (IIPEAMETHBIE U METANpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBHIC)
MOJICNIA, MCIOJIb3yeMble B XHMHH, TPEOOPa30BBIBATH IIUPOKO MPUMEHSEMbIE B XUMHH MOJCIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMUUYecKast (popMylia U ypaBHEHUE XUMHUYECKOW Peakiui — MPU PEIICHUN yueOHO-
MO3HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJEIbHBIX MNPEICTABICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIICCTB M XUMUUYECKUX PEaKIUH, BBISBISATH OOIIHUE 3aKOHOMEPHOCTH, MPUUUHHO-
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHUS B M3y4aeMbIX MPOIECCaX U SABICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIO0JIb30BATh MOCTABJIECHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, & TAKXKE B KQUECTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MTPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYKJICHUM;



OpUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allid U IPOBENCHUI0 YYEHUUECKHX SKCIIEPUMEHTOB, YMEHHE
HAO0JII0/IaTh 32 XOJOM IMPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3ynibTar, (OpMyIUpPOBaTh 0OOOIIEHNUS U BBIBOJIbI
MO pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMs, COCTABIIATh OTYET O POAETIaHHON padoTe.

Pabora ¢ nnpopmaunmeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO Pa3IMUHBIX BUJOB M (OPM MpEICTABICHUS,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (HAYUYHO-TIOIMYJISIpHAs JUTEpaTypa XUMUYECKOTO COZIEpXaHUs, CIIPaBOYHbIE MOcoOus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MPUMEHSTh Pa3Iu4YHbIe METOJIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE MHPOPMALIMA U COOTBETCTBYIOUIUX JAaHHBIX,
HEOOXOJUMBIX ISl BBIMIOJIHEHUS YUYEOHBIX U MMO3HABATENbHBIX 33]a4 ONpPEAEIEHHOrO TUIIA, MPUOOPETEHHE OIbITa B 00JIACTH
UCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, OBJAJIEHUE KYJbTypOl aKTUBHOTO HCIOJIb30BaHUS
pPa3IMYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSTEIBHO BBIOMpATh ONTHUMAIbHYIO (hOpMY MpeAcTaBiIeHUs HH(pOpMALUU U
WUTIOCTPUPOBATh pEUIaeMble 3aJayd HECJOKHBIMU CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE HCIOJIB30BaTh U aHAIM3UPOBAThH B Mpolecce y4eOHOM M MCCIeN0BaTENbCKONW AEATEIbHOCTH UHPOPMAIUIO O
BIIMSIHUH [TPOMBIIIUIEHHOCTH, CEIBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLEH TPUPOAHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0/€ auajora u (Win) AUCKYCCUU) MO CYIIECTBY 00CYyX)AaeMoil TeMbl, (hOpMYIUPOBAThH
CBOM IPEJIJIOKEHNSI OTHOCUTENIBHO BBINIOJIHEHHUS MTPEIOKEHHON 3a1a4H;

YMEHUS MPEACTABIIATH MOJYYEHHBIE PE3YyJIbTaThl MO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX W NMHUCBMEHHBIX TEKCTaX;
JeNiaTh MPE3EHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHUS XMMHYECKOTO HKCIEpUMEHTa (J1abopaTOPHOTO OIMbITa, J1a00paTOPHOIL
paboOThI 1O UCCIIEIOBAHUIO CBOMCTRB BEILIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Yy4ye€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IIO3HABATEIIbHOW M HCCIIEO0BATEIbCKON
JESITEIbHOCTU TNPU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE Yy4yéTa OOUIMX HWHTEPECOB U COIJIACOBAHUS MO3UIIHI
(o6cyxnenusi, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbD», KOOPJIUHAIUS COBMECTHBIX NEHCTBUI, ONpeesieHue KpUTEPHUEB 10
OLIEHKE KauecTBa BbINOJIHEHHON pabOThl U JpyTHeE).

PeryisiTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:



YMEHHUE CAMOCTOSITEJIbHO OIpPENENsATh LENHU JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIMPOBATh U IpHU
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3(P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEeOHBIX U
MO3HABATENBHBIX 3a]lad, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM ajIrOpuT™M ACHCTBHM MpH
BBINIOJIHEHUN 33JJaHUI ¢ y4ETOM IOJIYy4YEHHs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTAaX — BEIECTBAX U PEAKLMSIX, OLIEHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM I€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npejyiaraéMble B yCJIOBUH 3aJaHUM.
NPEIMETHBIE PE3YJIBTATbBI
B coctaBe mnpenMeTHBIX peE3ylbTaTOB 110 OCBOCHHUIO O0S3aTEIbHOTO COJEpPKaHMs, YCTAHOBJIEHHOIO JaHHOU
¢denepanbHOi paboueld NMPOrpaMMOM, BBIIESAIOT: OCBOECHHBIE OOYYAalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI
AecTBUi, criennduyeckue sk NpeaIMETHON 00JacTH «XUMHUS», BUABI JEATEIBHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K xoHiy oOyuenus B 8 kiacce nmpeaMeTHbIE PE3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxkaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XMMHUUECKUN AJIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEIECTBO, CMECh (OITHOPO/IHASA U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJIIpHast
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Js XMMHUYECKOrO 3J€MEHTa B COEAMHEHUH,
MOJISIpPHBIA O0BEM, OKCHJ, KUCIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuusi, KjlacCU(PUKAIUSA peaKklMii: peakluu COCAUHEHMs], PEaKlUU Pa3JIoKEHHUs, PeaKIMH 3aMeIleHus, peakluu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEaKLnu, TeIoBoi d3(h(PeKT peakuuu, sapo aToMa, JIEKTPOHHBIN CJION aToMa,
aTOMHasl OpOUTalb, paiuyCc aToMa, XUMUYECKasl CBS3b, MOJISIPHAs U HETMOJIApHAs KOBAJICHTHAs CBsI3b, MIOHHAS CBS3b,
MOH, KaTMOH, aHUOH, PACTBOP, MACCOBAsl JI0JIsI BEIIECTBA (MPOIIEHTHAs! KOHLEHTpAIUs) B paCTBOPE;
e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHATUN W MPUMEHSITh 3TH MOHSITHSI PU OTIMCAHUN BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTAaBIEHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;



ONpEAEATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKHUCIEHHUS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHMSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH Mo (opmyiiaMm, BUJ
XUMHUYECKOM CBSA3M (KOBAJIEHTHASI U HOHHAS) B HEOPTaHUYECKNUX COECIUHEHUSAX;

packpbsiBaTh cMbich llepuoanueckoro 3akona J[. M. MenzaeneeBa: neMOHCTpUpPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBHCHMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MOJ0XeHUs B [lepuonnueckoil cucreme, 3aKOHOB COXpaHEHUS
MAaccChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YUEHUs, 3aKOHa ABOrajpo;

ONKCHIBATh M XapaKTepHU30BaTh TaOIMUHYIO (popMmy lleproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh
MOHATUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manbie U OonblIMe MEPUOJIBI,
COOTHOCUTH 0003HAUYEHHUs, KOTOpble uMetoTcs B Tadbnuue «llepuoguueckas cucremMa xumuyeckux snementoB /1. .
MeHnzeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTAaB M 3apsl sJpa,
o01iee YuCIIO 3JIEKTPOHOB M PACIPEAEIICHUE UX 10 DJIEKTPOHHBIM CIIO0SIM);

KJIACCU(PUIIMPOBATH XUMUYECKHUE 3JIEMEHThI, HEOPIraHUYECKUE BELIECTBA, XUMUYECKUE PEAKLIUHU (110 YHCIIy U COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMHUUECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPXK/as ONMMCAHNE
OPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALICHUIN B Pa3JIMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIK0 XMMUYECKOTO AJIEMEHTA
1o ¢popMyJie COeAMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XMMHUUECKON
peakuuy;

OPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTENIbHON JESITENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMATHU3AILINI0, KJIacCU(UKAIUIO, BBISIBICHUE NPUYUHHO--CIEICTBEHHBIX CBSI3€M — JUIsI HM3y4Y€HUsS CBOWCTB
BEUIECTB M XHMHUYECKUX pEaKIMH, eCTECTBEHHO-HAyYHble METOAbl MO3HaHUS — HaOJIIOJACHHE, H3MEpEHHeE,
MOJEJINPOBAHUE, SIKCIEPUMEHT (PEaIbHbI U MBICJIECHHBIN);

CJIEI0BaTh MPaBUJIAM IOJIb30BAHUS XMMHUYECKON MOCYAOH U JIabopaTOpHBIM OOOpPYAOBAHUEM, a TAKXKE IPAaBHIIAM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMU I10 BBIIOJHEHUIO JJAOOPATOPHBIX XUMUUYECKUX OINBITOB



[0 TOJYYEHUIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONPENEIEHHON MAacCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCITIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (heHo(TaaernH, METHIOPAHK
U Jpyrue).

K koHIy 00ydueHus B 9 kjacce npeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJla, HOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKUCJICHUS, XUMUYECKas
peakius, XUMHYECKas CBS3b, TEINIOBOM 3(P(HEKT peakiuu, MOJib, MOJSIPHBIA 00BEM, PacTBOp, SJIEKTPOJIHUTHI,
HEIJICKTPOIUTHI, JJICKTPOJIUTHYCCKAs JUCCOLMAIUSA, PEaKIMH HMOHHOrO OOMEHa, KaTalau3aTrop, XHMHYECKOe
paBHOBecue, OOpaTUMble U HEOOpPATUMBbIC PEAKIIMU, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTaHOBJIECHHUE, ajUIOTpomnus, aMm(pOTEPHOCTh, XUMHUYECKasl CBSI3b (KOBaJCHTHAas,
WOHHAsl, MeTaJUIMYecKasi), KpUCTAIMYECKass pemeTka, KOpPpO3us METaUioB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakiuu, npeaesibHo gonycruMas konuentpanusa [1/IK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUA U IPUMEHATD 3TH MOHATUS IPU OMIMCAHUH BEIIECTB
U UX IIPEBPALCHUN;

WCIIOJB30BaTh XUMHUUYECKYH0 CUMBOJIMKY JIJISI COCTAaBJICHUS (DOPMYIT BEIIECTB U YPAaBHEHUN XMMUYECKUX PEAKIIHIA;
OIPENICNIATh BAICHTHOCTh M CTENECHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCIWHEHMSIX PA3JMYHOTO COCTaBa,
MPUHAJIKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COeQuHEHWH 1o ¢dopMmynaM, BHUJ XUMHYECKOW CBSI3H
(koBaneHTHAs, UOHHAS, METANTMYECKAsA) B HEOPTAHMUECKUX COCIMHEHHUSX, 3apsij MOHA 10 XUMHUYECKOU (dopmyrie,
XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAaHUUYECKUX COCAUHECHUH, THUIT KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO
BEIIIECTBA;

packpbIiBaTh cMbICi [leprnoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBATh €ro MOHUMAHKE: ONUCHIBATH U
XapakTepu3oBaTh TabmuuHyio ¢Gopmy Ilepuoamueckoid CUCTEMBl XHUMHYECKUX DSJIEMEHTOB: pa3iudaTh MOHSTHS
«rnaBHas noarpynna (A-rpynmna)» u «mnooounas noarpyimna (b-rpymnmna)y, Manabsie U 00JbIIME TEPUO/Ibl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAUYECKON TabJUIIe, C YUCITOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, oOIee YUCIO AJIEKTPOHOB U pacHpe/iefieHue UX IO SJIECKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHHUHY CBOWMCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpEJeiax MaJlbIxX
MIEPUOJIOB U TJIABHBIX MOJATPYIII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE FJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XMMUUECKUE Peakiuu (10 YUCITY U COCTABY
YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3G (EKTy, MO0 M3MEHEHUIO CTEIECHEW OKUCICHHS XMMHYECKUX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPKIAs OMHCAaHUE TIPUMEpPAMHU MOJICKYJISAPHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIONMINX XHMHYECKHX
pEeaKLHnii;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JTUCCOIMAIIMN KHUCIOT, IIEJOoYed W COJIeH, TOJIHBIE U COKpaIEHHBIC
YpaBHEHUS PpeaKIii MOHHOTO OOMEHa, YpaBHCHHsI PEAKIWi, MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETHYCCKOM
CBSI3U MEXKTY BEIIECTBAMH PA3INIHBIX KJIACCOB,;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMK TOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XWMHUUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA
o ¢opmyse CoeMHEHUs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUECKON
peakiuy;

coOI0/IaTh TpaBUjia TOJB30BAaHUS XMUMHUYECKOW IMOCYNO0W W J1abOpaTOpHBIM OOOpYJAOBaHHEM, a TAKXKE TMpaBHIIA
oOpareHus ¢ BEIECTBAMHA B COOTBETCTBUU C MHCTPYKIIUSMHM IO BBITOJTHCHHIO JIAOOPATOPHBIX XUMUYCCKUX OIBITOB
0 TIOJIYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMH, TOITBEPKAAIONINE KAYSCTBEHHBIM COCTaB PAa3jIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUI-, OpOMHUII-, HOTUA-, KapOoHAT-, hocdaT-, CUIUKAT-, CyIb(}aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS
Y MOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEILIECTB;



e TIPUMCHSITh OCHOBHBIC OINEPAIMU MBICTUTEIHFHOW JEATEIBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMAaTHU3AIHNIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSA3€H — ISl U3YUYCHUSI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTeCTBEHHO-HAYYHBIC METOJABl MO3HAHWUS — HAOIIOJEHHE, U3MEpPEHHEe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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