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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHM Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHUs COCTaBJICHA
HAa OCHOBE TpeOOBaHMU K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeIbHOU
pOrpaMMbl OCHOBHOTO 00mIero odpaszoBanus, npeacrasieHHsix B ®I'OC 000, a
TaKXke Ha OCHOBe padoueil mporpammbl Bociutanuss MBOY COII r.IIuonepckoro u
C y4€TOM KOHIIENIMM TMpernojlaBaHusl ydyeOHOTro rmpeameTa «XUMUS» B
oOpaszoBaTeabHbIX opranuzamnusax Poccuiickoit deaeparuu.

[Iporpamma 1o xuMuM Aa€T MpEACTaBICHUE O ILEJsAX, OOIIel CcTpaTeruu
oOy4eHHUs1, BOCIIUTAHUS U PA3BUTHS 00YYaIOIUXCS CPEACTBAMU YUEOHOTO MpeIMeTa,
yCTaHABJIMBAET O00s3aTelIbHOE MPEIMETHOE  COJAEpXKaHUEe, TMpeaycMaTpuBaeT
pacmpenesieHue ero 1o KjaccaM M CTPYKTYpUpOBaHHE IO pasjeliaM U TeMaMm
porpaMmMbl MO  XUMHUHU, ONPEIEISeT KOJIMYECTBEHHbIE M  KaYECTBEHHBIE
XapaKTEPUCTHKU COJEPKAHMS, PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh H3yYEHHUS
XUMHUHU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JJOTMKH Y4eOHOIO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIMXCs, OMPEEIseT BO3MOKXHOCTU
npeAMeTa Uil peanu3aludd TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TAaKKe
TpeOOBaHUIl K pe3ysibTaTaM 00y4YeHHs] XUMHUH Ha YPOBHE IIeJIel U3yueHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAEATEIbHOCTH OOYyYarolerocs Io
OCBOEHUIO y4E€OHOIO COJIEP KAHUS.

3HaHWE XHMMHMH CIY)XKUT OCHOBOM i (OPMHUPOBAHHUS MHUPOBO33PEHUSA
oOyuJarolerocs, ero NpeJACTaBIeHUN 0 MaTepUaIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urparot GopMHUpyEeMbIe XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPALLEHUSIX SHEPTUU U
00 DBOJIOLMU BEIIECTB B MPUPOJE, O MyTSIX pEIIEHUs II00albHBIX MpodseM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTUYECKOM, MUIIEBOM WU
AKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHCHUS.

N3yuyenne xumun:

CIOCOOCTBYET pealin3allii BOZMOXKHOCTEH JIJIsl CaMOpPa3BUTHS U OPMUPOBAHUS
KYJbTYpbl IMYHOCTH, €€ 0011el U (PYyHKIHOHATBHOW TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENbHOW  Y4eOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIENOBAaTEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM KU3HU, TaK U B TPOPECCHOHATILHOM JICSITEIBHOCTH;

3HAKOMUT CO CHeUM(UKON HAyYHOTO MBIIUICHUS, 3aK/IaJbIBA€T OCHOBBI
LIEJIOCTHOTO B3IJIsa HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON T'PAMOTHOCTH 00YYarOIINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAY4YHBIM 3HAHMSIM, K MPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTMUYECKOE
o0pa3oBaHUE 00YYAIOIITUXCSI.

JlanHble HampaBlieHUsT B OOYYEHUHM XHMHHM OOECNEYUBAIOTCS CHelUupUKOn
colepKaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBJISIETCS  Ie1aroruyecKu
aJanTUPOBAHHBIM OTpakeHHMEM 0a30BOW HAyKHM XMMHM Ha OMNpPEAENEHHOM JTane e
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OOIIero oOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAJBHBIX TMOHSITHI XHMHH, OCHOB
HEOPraHMYECKOM XMMHM W  HEKOTOPBIX  OTACJIBbHBIX 3HAYUMBIX  ITOHSATHM
OpraHUYECKON XUMUHU.

CtpykTypa cojepxaHUsi NpOrpaMMbl MO XUMHUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mnonaxoaa K €€ uzydeHuro. ColepiKaHHe CKIAAbIBAETCA W3 CHCTEMBI
HNOHATUA O XMMHYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMbI MOHATUNA O XUMHUUYECKOU
peakuun. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpraHM30BaHbl MO MPUHIUILY
MOCJIETIOBATEIBHOIO pPa3BUTUS 3HAHUI HA OCHOBE TEOPETUYECKHUX IPEICTaBIICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUA O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— MPEACTABIIEHUH 00 3JEKTPOIUTHUECKON TUCCOLMALINU BEIIECTB B pACTBOPAX.

Teopernyeckne 3HaHUS  PacCMaTpPUBAIOTCS HA OCHOBE  SMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA IOCIIEIOBATEIBLHO OT OJHOTO
YPOBHS K IPYrOMY, BBIIIOJIHSAS (PDYHKIIMM OOBSICHEHHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW IMPAKTUYECKOIO IMPUMEHEHUS U MOJYYEHUs HU3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl MO  XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABIICHNUS] O XMMUYECKOW COCTABIIAIONIEH HAyYHOW KapTHUHBI MUPA B JIOTUKE €€
CUCTEMHOM MPUPOJBI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHne XuMuu MpOUCXOAUT C MPHUBJICUEHUEM 3HAHUM U3 paHee
M3Y4YEHHBIX Y4eOHBbIX peaMeToB: « OKpyxaromuidi Mupy», «buonorus. 5—7 Kiacce»
«Dusznka. 7 Kmacey.

[Ipu M3yyeHun XUMUU MPOUCXOIUT (POPMUPOBAHKNE 3HAHUN OCHOB XUMUYECKOU
HayKH Kak OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHMsI, MPAKTUYECKON AesITeNbHOCTU
YesoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphL. 3ajadya y4yeOHOro
npeIMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XMMHUUECKUX 3HAHUN — Ba)KHEMILINX
($akTOB, OHATHH, 3aKOHOB U TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHUNA
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B IPUOOILEHNU K HAYYHBIM METO/1aM
MO3HAHUS MPU U3YUYEHUU BEUIECTB U XMUMMUYECKHUX peakiuil, B (HOpMHpOBaHUH U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U WX MPUMEHEHUH B y4e€OHO-II03HABATEIbHON U
y4eOHO-UCCIIEI0BATEIbCKON  ACSTENbHOCTH, OCBOCHMHM MpaBWJI  0€30MacHOro
oOpaleHus ¢ BEIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipn u3ydyeHHH XMMHUU HA YpPOBHE OCHOBHOT'O OOILEr0 OOpa3oBaHUs Ba)XKHOE
3HaY€HHE MPUOOPENH TaKHUE LU, KaK:

— (opMHpOBaHHE HWHTEJUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBLHOMY MPHUHSATUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

— HaIpaBJIECHHOCTh OOYYEHHsI HA CUCTEMATUYECKOE TTPUOOITICHIE O0YIaArOIITIXCS
K CaMOCTOSITEJIbHOM MO3HABaTEIbHOW AEATENBHOCTH, HAYYHBIM METOAAM ITO3HAHMS,
(GhOpMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O00YYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOM NEATENbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIOUEBbIX



HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), WMEIONNX YHUBEpPCAIbHOE 3HAUCHUE IS
Pa3IMYHBIX BUJOB JIESTEIILHOCTH;

— (QopmupoBanue o0mie (YHKIMOHATBLHOM W  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCJI€ YMEHHUIN OOBACHSITH U OIICHUBATD SIBJICHUS OKPY>KAIOIIIETO
MUpa, UCTIOJb3Ys 3HAHUS U OMBIT, OJYYCHHBIC ITPU U3YUCHUU XUMHH, IPUMEHSITh X
IIpU pelIeHUuH MpoOJieM B MOBCETHEBHOM KU3HU U TPYI0BOM ACSITEIbHOCTH;

— (hopMUpOBaHUE Yy 00yHAIOUXCS TYMAHUCTUYECKUX OTHOIICHHM, MTOHUMaHUS
[EHHOCTH XUMHUYECKHX 3HAHUM A1 BBIPAOOTKM SKOJOTHYECKH IIeIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOM JEATEIHHOCTHU B LIENSAX COXPAHEHUS CBOETO 3/10POBbS
Y OKpY>Karollew NPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMK K OOYYEHHWIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIEUYENIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTHU
K 0CO3HAaHHOMY BBIOOpPY PO(HIIS M HAITPaBICHHOCTH JATbHEHIIIET0 00yUeHHUS.

OO61iee yuciIo 4acoB, OTBEACHHBIX JJIsi U3YYCHHUS XUMHH Ha 0a30BOM ypOBHE
OCHOBHOI'0 00111eT0 00pa3oBaHus, cocTaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Iporpamma wucnosib3dyercss Takxke i o0yudeHus ydamuxcsa ¢ OB3,
MHTETPUPOBAHHBIX B 001Ieo0pa3zoBaTeabHbie Kiacchl. OCHOBHBIMHU IENSIMU TIPU
OOy4YeHHHM DTHX YyYalllUXCsl SBISAIOTCS: (OPMHUPOBAHUE TMPAKTHUUECKH 3HAYMMBIX
3HAHWI ¥ YMEHUM, MTHTEHCUBHOE UHTEIJICKTyaJIbHOE Pa3BUTHE CPEJICTBAMHU MpPEIMETa
HAa MaTepuaie, OTBEYAIOIeM OCOOEHHOCTSAM M BO3MOXHOCTSIM JIaHHOW KaTEerophH
yuanmuxcsa. OtpaboTKka OCHOBHBIX YMEHHUH U HABBIKOB OCYIIECTBISETCS Ha
HECJIOKHBIX, JOCTYIHBIX  ydYallUMCS  YIOpakHEHUH. BaxHbIM  ycIoBHEM,
MO3BOJISIONINUM cliefaTh oOydeHue 3P(HEKTUBHBIM, SIBISETCS BBIAEICHHE TJIABHOTO B
KaKJI0M TeMe 1 yeTkas auddepeHnuanus Marepuana.

Peanmzamust  mporpammbl  OyaeT — OCYHMIECTBISTHCS € HCIOJIB30BAHHEM
o0opyzoBaHusl IIEHTpa OOpa30BaHUs ECTECTBEHHO-HAYYHONW M TEXHOJIOTHYECKOM
HampaBieHHocTter «Touka pocra», pacnonokenHoro Ha 06aze MBOY COIII
r.Ilnonepckoro



COJEPXXAHME OBYUEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHS

[Ipeamer xumuu. Ponb XUMUU B >KM3HU 4eloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemecTBa. Pu3nyuecKre CBONCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB.
[lonsiTne 0 Merojgax Mmo3HaHWs B XUMHUHM. Uucteie BemectBa U cMmecH. CrocoObl
pa3aeIeHUs] CMECEH.

ATOMBI W MOJEKYJbl. XUMHUYECKHE DJIeMEHThl. CHUMBOJBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOKHBIE BelleCcTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas GopMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTENbHAass aroMHas macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEUHEHUU.

KonunuectBo BemectBa. Monb. MousipHas macca. B3aumocBsi3p KOJIMYECTBa,
Macchl W 4YHClIa CTPYKTYpHBIX €IUHMII BemlecTBa. Pacuérel mo ¢dopmyiam
XUMHUYECKUX COCAMHECHUN.

duznveckne U XUMUYECKUE SIBICHUS. XUMHUYECKas peakuus u e€ MpPU3HAKH.
3aKOH COXpaHEHHMs Macchl BEUIECTB. XHUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaKLni (COeIUHEHMS, pa3I0KEHUs, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOW, MpaBWJIAMH pabOThl B J1TA0OpAaTOpUH U
npuéMamMu oOpanieHusi ¢ JIabopaTOpHbBIM OOOPYJOBAaHUEM, U3YYEHHE M OIKCAaHUE
¢u3nyeckux CBOMCTB  00pa3lloB HEOPraHMYECKHX  BEIIECTB, HAOIIOACHUE
¢du3ndeckux (IIaBJIeHUE BOCKA, TasSHUE JIbJ]a, pACTUPAHUE caXxapa B CTYIIKE, KUTICHUE
U KOHJEHCAlUsi BOJbI) MU XMMHYECKUX (FOPEHHE CBEYH, MPOKAIMBAHHE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHUE Mejla C KUCIOTOW) SIBJICHUM, HAOJIOICHUE U OMKMCaHue
MPU3HAKOB  MPOTEKaHWUs  XMMHUYECKUMX  peakuumid  (pas3jioxkeHue  caxapa,
B3aMMOJICIICTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pas3iio’K€HUE THAPOKCHIA
meau (1) mpu HarpeBaHuM, B3aMMOJACHCTBHUE *keie3a ¢ pacTBopoM conu meau (11),
M3Y4YEHUE CIOCOOOB pa3/ieJieHUus CMEeced: C MOMOUIbI0 MarHuTa, (pUIbTpOBaHUE,
BBITIApYBaHUE, AUCTUUIAIMS, XpoMaTorpadus, MPOBEACHUE OYHCTKH TOBApEHHON
COJIM,  HaONIOJEHWE W  ONHMCaHUE  pPe3yJIbTaTOB  MPOBEAEHUS  ONBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAacChl, CO3[JaHUE MOJECNIEH MOJEKYJI
(IIapoCTep>KHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHNYECKHUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bosnyxa. Kucnopom — sneMeHT W HpocToe
BemiecTBo. HaxoxkaeHue Kuciopona B MpUpoae, (U3MUECKHe U XUMHYECKHE
cBoiictBa (peakumu ropenus). Oxcunpl. Ilpumenenue kwucinopoga. CrocoOb
MOJTyYEHHUsI KUCIIOpoia B 1abopaTopuu U MpoMbIIIeHHOCTH. KpyroBopoT kuciopoia
B nipupojie. O30H — aJuI0TponHast MOAU(UKALUS KUCIIOPOa.



TemnoBoit 3P PeKT XUMUIECKON peaklny, TEPMOXUMUUYECKUE YPAaBHEHUS, IK30-
U SHIOTEPMHUYECKUE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HEHHE BO3/1yXa,
yCHJIEHUE TTAPHUKOBOTO 3(PQeKTa, pa3pylieHUE 030HOBOTO CIOA.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
¢du3MYecKue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moayyeHus. KucioTs
Y COJIH.

Monsipablil 00bEM ra3oB. Pacu€Tsl N0 XUMHUYECKUM YPABHEHUSIM.

Odusnueckne cBoucrBa BoAbl. Boma kak  pacrBoputrenb.  PacTBOpsI.
HacelllleHHBIE W HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BEIIECTBA B PacTBOpPE. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMS.
Ponbs pacTBOpoB B MpHpoj€ U B KU3HU 4YesnoBeka. KpyroBopoT BOJIIbI B IPHUPOJIE.
3arpsi3HeHHEe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasyionue  (OCHOBHBIE,  KHUCJOTHbIE, aM{(oOTepHblE) U
HecoseoOpasyromue. Homenknarypa okcuioB. dusznueckue U XUMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Krnaccuukanuss OCHOBaHMIA: IIENOYM UM HEPACTBOPHUMBIE
ocHoBaHusd. HomeHknatypa ocHoBaHui. Du3nueckue M XUMHUYECKHUE CBOMICTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucimor. Homenknatypa kucioT. Pusnueckue u
XMMHUYECKUE CBOMCTBa KHCHOT. Pan axtuBHoctm wmetaimioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenkiarypa cosneil. OU3MYECKHE W XMUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuyenue coueil.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE OIPENIEICHUE COAEPKAHUSI KUCIOPOJa B BO3AYXE, MOJy4YCHHE,
coOupanue, pacro3HaBaHWEe U W3YyYEHHUE CBOWMCTB KUCIOpOAa, HabI0IeHne
B3aMMO/ICHCTBUS BEIIECTB C KMCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMy OKCHUJIOB U OINKMCAHUE MX CBOWCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YUYEHHE CBOWCTB BOAOpOAA (TOpEeHHE),
B3auMoJielicTBue Bojopona ¢ okcumom wmeau (Il) (Bo3MOXXHO uCIOIB30BaHUE
BHJICOMATEPHAIOB), HAOJIOJICHHE OO0pa3loB BEIMIECTB KOJMYECTBOM 1 MOJb,
HCCIIeIOBAHNE OCOOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, B3aMMOJCHCTBHE BOJIbI ¢ METaJlJIaMHM (HaTpUeM M KajibllieM) (BO3MOKHO
WCIIOJIb30BAaHUE BUACOMATEPUAJIOB), HCCIEIOBAaHUE OO0pa3lloB HEOPTraHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHUS OKPACKU HHIUKATOPOB B
pacTBopax KHUCIOT W Iesiodei, u3ydeHue B3auMmojeictBus okcupaa menu (1) ¢
pPacTBOPOM CEpPHOM KHCJIOTHI, KHCJIOT € METa/UlaMH, pPEakluil HeWTpaIu3aiuu,
MOJYyYE€HHE HEPACTBOPHUMBIX OCHOBAHMII, BHITECHEHHE OJHOTO METajlla APYTHM U3



pacTBOpa COJIN, PEIICHUE IKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxHenmme Kiaccol
HEOPraHUYECKUX COCTUHECHUIN.

Hepuoauyeckuit 3axkoH u llepumoamyeckass cucreMa XHMHYECKHX
iemMenTtoB JI. H. MengeneeBa. CrtpoeHue aroMoB. XHUMHYECKAsl CBS3b.
OxucINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMNBITKM KJACCU(HUKAIUU XUMUYECKHX dieMeHToB. IlonsaTtne o
rpynnax CXOJHbBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUAPOKCUIBI.

[Tepuoguueckuii 3akoH. Ilepuoandeckas cUCTEMa XMMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. KopoTkoneproanas u amuHHONEpHoaHas dhopmbl [leproamdeckoit
cucteMbl xumuueckux adnemeHToB JI. . Menneneesa. Ilepuonbl u  Tpynisl.
PU3NYECKUN CMBICII ITOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U IPYIIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DiekTpoHbl. CTpoeHune
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
Ilepunommueckorr cucremsl JI. M. MenneneeBa. XapakTepuCTHKAa XHUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJdyca aTOMOB XHMHUYECKUX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 TpyINIaM U epuoaam.

3nauenue llepnommueckoro 3axkoHa u Ilepmoanmdeckor CHCTEMBI XHUMHYECKHUX
DJIEMEHTOB Ui pa3BUTHS Haykn W npaktuku. [[. M. MennemeeB — y4yéHbI U
rpakIaHUH.

Xumuueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBSA3b.

Crenenb oxkucneHus. OKUCIUTENBHO--BOCCTAHOBUTENBHBIE peakinu. [Ipoueccsl
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIMTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydyeHHue Oo0pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aUMOJEHCTBHE
TUAPOKCUAA I[MHKA C pPAacTBOpaMU KHCIOT M IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPHUMEPBI  OKUCIWTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiiu pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanu3anmss MeXNpeIMETHBIX CBSI3€M NpH HM3YyYEHWH XUMUUM B & Kiacce
OCYUIECTBJISIETCSL YEPE3 UCIOJIB30BAHUE KAaK OOILIUX €CTECTBEHHO--HAYYHBIX MOHITHH,
TaK W TOHATHUW, SBIAIONIMXCA CUCTEMHBIMH JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.

OO11ue ecTecTBEeHHO--HAay4YHbIe MOHSTHUS: HAy4dHbIM (DakT, rumoresa, Teopus,
3aKOH, aHaJIu3, CHHTE3, KIacCU(pUKAIUsI, IEePUOAUIHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIIHJ, U30TOIbI,
pPaZOaKTUBHOCTb, MOJIEKYJa, DSJEKTPUUYECKHI 3apsi, BELIECTBO, TeNo, OOBEM,



arperaTHOE COCTOSIHHUE BEIIEeCTBA, ra3, PU3nyecKue BETMIUHbI, SAUHUIIEI H3MEPEHNUS,
KOCMOC, IJIaHETHI, 3BE311bl, COHIIE.

buonorus: gporocunTes, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE MOPOJIbI, MOJIE3HBIC
MCKOIAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepuoguueckuii 3akoH. Ilepuoandeckas cUCTeMa XMMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOAOB, KaJusl, KAIbIUI U UX COEAUHEHUN B
COOTBETCTBHM C IOJIOKEHHUEM 3JIEMEHTOB B [leprnoanyeckoil cucteMe U CTPOCHHEM
HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTALINYECKOW PEIIETKU U
BHUJIa XUMHUYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BENIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMruieckux peakiuii mo pa3inyHbIM MpU3HaKam (10 YUCIIy U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILIECTB, M0 TEIIIOBOMY (D (PEKTY, 10 U3MEHEHUIO
CTEMCHEW OKHUCICHUS] XUMHUYECKUX DJJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacCTHIO
Katanu3zaTopa). JK30- U SJHJAOTEPMHUUECKUE PEaKIIMU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonsitTue o ckopocTH Xumuueckod peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHX peakiusax. [[oHATHE O TOMOTE€HHBIX M TeTEepPOTEeHHBIX
peakuusx. [lonstue o karanuze. [loHsTHE O XMMHUUECKOM paBHOBecHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWUMHYECKOM pEaKIMU U IOJOXKEHUE XUMHUYECKOTO
PaBHOBECHUSL.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIC peakuuu, AJIEKTPOHHBIN Oananc
OKHCIIUTEIBHO-BOCCTAHOBUTEILHON peakuuu. CocraBiienue YPaBHEHHM
OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUM €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopusi PMEKTPOIUTUYECKON AUCCOLMUALNUH. DIIEKTPOJIUTHI U HEINEKTPOJIHTHI.
Katnonsl, aHnonsl. MexaHuW3M JUCCOLMALMM BELIECTB C PAa3JIMYHBIMU BHAAMU
xuMuueckoi cBszu. CreneHs aucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun moHHOTO OOMEHA. YCIIOBHS MPOTEKAHMUS PEaKIMi MOHHOTO OOMEHa,
MOJHBIE W COKpalIEHHbIE WOHHBIE ypaBHEHUs peakiui. CBOWCTBA KHUCIOT,
OCHOBAaHHM M COJIEH B CBETE MPEACTABICHUA 00 AIEKTPOIUTUIECCKON JTUCCOIHAIINN.
KauectBeHnnbie peakuyu Ha HOHBL. [IoHATHE O THIPOIU3E COJIEM.

Xumuyeckuii IKCHepuUMeHm

O3HAKOMJICHUE C MOJICJISIMA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB W HEMETAUIOB (rpadura M anamasa), CIOXKHBIX BEIIECTB



(xJopuia HaTpusl), UCCIETOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKLMHU OT
BO3JICHCTBUS Pa3IMUHbIX (PaKTOPOB, UCCIIETOBAHUE NEKTPOMPOBOJIHOCTH PACTBOPOB
BEILIECTB, Ipollecca AUCCOLMALMHM KHCIOT, IIeJoYed U cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEICHUE OIBITOB, WLIIOCTPUPYIOIINX
NpU3HAKK MPOTEKAHUs PeaKluii HOHHOro oOMeHa (0O0pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILTIOCTPUPYIOMIUX MPUMEPHl OKHCIUTEIHLHO-
BOCCTAHOBUTEIBHBIX pPEaKUUid (TOpEeHUE, pEeaKUUu pPa3l0KEHUs, COECIUHEHHUS),
pacro3HaBaHHE HEOPraHWYECKUX BEIIECTB C MOMONIBIO KAYECTBEHHBIX PEAKIMU Ha
MOHBI, PEICHNUE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTausbl 1 X coeIMHEHUS

OOmrast  xapakTepucThKa TamoreHoB. (OCOOCHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA Ha MpUMEpPE XJI0pa (B3aUMOJCICTBHE C
MeTaljlaMi, HeMeTajlaMu, Lenodamu). XisopoBoaopos. ConsHas KHUCIOTa,
XUMUYECKUE CBOMCTRA, MOy4eHUE, MpUMEeHeHHe. [{eficTBHE XJ10pa U XJIOpOBOAOPO1a
Ha OpraHu3M 4esoBeKa. BaykHelme XJIOpUIbl U UX HAXO0XKIECHUE B IPUPOJIE.

OO6mass xapakrepucThka 35eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTeNeHU OKucieHus. CTpoeHue U (PU3NUECKUE CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U Cepbl. AJUIOTPONIHbIE MOIU(UKALIUKA KUCIOPOJa U
cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPON, CTpOeHuE, (PU3NYECKHE U
XUMHUYeCKue cBoMcTBa. OKCHABI CEpbl KaK MNPEICTABUTENN KHUCJIOTHBIX OKCHOB.
Cepnas kucnora, pU3MUYECKHe U XUMUYECKHE CBOMCTBA (00IIME KaK MpeaCTaBUTENs
Kjlacca KHUCJIOT M creuuuyeckue). XUMUYECKUE PEaKlMH, JIekKallue B OCHOBE
MPOMBIIIUICHHOTO CIMoco0a TMOJy4YeHUs CEepHOM KHCIOThL. [lpuMeHeHune cepHou
KUCIOThl. CoONM CepHOM KHUCIOTHI, KauyeCTBEHHas peakiusi Ha Cyib(paT-uoH.
Haxoxnenue ceppl M €€ COeIMHEHUMM B NpUpofe. XUMHYECKOE 3arps3HCHHE
OKPYXaIOILEH Cpebl COETMHEHUSIMU CEPBI (KUCIOTHBIE JTOXKAM, 3arPsA3HEHUE BO3AyXa
Y BOJIOEMOB), CIIOCOOBI €r0 NMPEeA0TBPAILEHUSI.

O6mass xapaktepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢u3nueckue U xuMuyeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHAK, €ro
¢usznueckue U XMMHUYECKHE CBOWMCTBA, MOJy4deHHe W npumeHeHue. Conu aMMOHUS,
ux (u3nuecKkue U XMMHYECKHUE CBOWCTBA, MpuMeHeHHe. KadecTBeHHas peakuusi Ha
MOHBl aMMOHHUA. A30THasl KHUCJIOTa, €€ NOoJIyueHHe, (PU3NYECKHe U XUMUYECKUE
cBoicTBa (OOIlIME Kak TMPEACTaBUTENsl Kiacca KHUCIOT U crenuduyeckue).
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPATBHBIX yIO0OPECHHIA.
XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpeAbl COCAUHEHUSMH a30Ta (KUCJIOTHBIE
JIOXIHW, 3arpsA3HEHUWE BO3[AyXa, MOYBbl M BOJNOEMOB). Docdop, amIOTPONHBIE
moaudukarmu Gpochopa, pusndyeckue u xumuueckue cBoictBa. Oxcug dpocdopa (V)
u (Qochopnas kucinora, (UIMUECKUE U XUMUYECKHE CBOWCTBA, IOJIyYECHHE.
Hcnonp3oBanue hochaTtoB B kKauecTBE MUHEPATBHBIX YI0OPEHUH.



Obmas xapaktepuctuka 31eMeHToB |VA-rpynmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHs. YTJIEepOoJ, aNIOTPONHbIE MOAUDUKAIIIH,
pacrnpocTpaHeHHe B MpUpoJe, (HU3MUeCKhe M XMMHYECKHE CBOWMCTBA. ACOpOIHSL.
Kpyrosopor yriepona B npupojie. OKcuabl yriepoaa, ux Gu3ndeckue U XuMUYECKue
CBOMCTBa, JEHCTBUE HA JKHUBBIE OPraHU3Mbl, TOJy4Y€HHE U TNPUMEHEHHE.
DKoyiornyeckue mpoOJeMbl, CBsI3aHHbIE € okcuaom yriaepoaa (1V), rumoresa
r7100ampHOTO TOTEIVICHUS KIUMaTa, MapHUKOBBIM 3¢ ¢dekT. YroapHas KUCIOTa U €€
colid, MX (U3MYecKne U XHUMHUYECKHE CBOWMCTBA, MOJIYyYEHUE U TPUMEHEHHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmosb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavyayibHbIE TOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3THJIEH, alleTHIIEH, 3TaHOJ, TJIMLUEPUH, YKCYCHasl KUCJIOTA).
[IpuponHbIE HCTOYHUKHU YTIIEBOAOPOJOB (YroJib, IPUPOAHBIN ra3, HE(PTh), MPOTYKTHI
ux mnepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIUICHHOCTU. [loHsITHE O
OMOJIOTMYECKH BaKHBIX BEUIECTBAX: KUPAX, O€JIKaxX, yrieBoAax — U UX PO B KU3HU
YyesioBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSAUHEHUM.

Kpemuuii, ero ¢u3nmueckue W XUMHUYECKHE CBOMCTBA, IIOJyYCHHE U
npuMmeHenue. CoeMHEeHUs1 KpeMHus B npupoje. O0mue npeacraBieHuss o0 OKcuae
kpemuus (IV) u xpemnueBoii kucnore. CHUIMKaThl, UX UCHOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. Ba)XKHEWIINEe CTPOWUTEIbHBIE MATEPHANIBL: KEpaMuKa, CTEKIIO,
LIEMEHT, OeToH, eyne300eToH. [IpoOsembl  G€30MacHOrO  MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrue 00paslloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJSIHOM KHCIOTHI,
MIPOBE/ICHNE KaUYECTBEHHBIX PEAKIMI HA XJIOPU-MOHBI U HAOJIIOICHHE TPU3HAKOB UX
MPOTEKaHUs, ONBITHI, OTpaXKaroUIMe (PU3NYEeCKUe U XUMUYECKUE CBOMCTBA TAJIOT€HOB
U UX COCIUHEHHH (BO3MOXHO MCIIOJIb30BaHHE BUAECOMATEPUAJIOB), 03HAKOMIIEHHUE C
oOpasniaMu XJIOpUIAOB (TalOT€HHUIOB), O3HAKOMJICHHE C oOOpas3liamMu cepbl U e€
COCIMHEHUSIMU  (BO3MOXHO MCHOJB30BAHME BUIEOMATEpUATIOB), HaOJIOIEHHE
nmpoiecca OOyrauBaHMs caxapa TMOJ JCHCTBUEM KOHIIEHTPUPOBAHHON CEpHOMU
KHCIIOThl, W3YY€HHUE XHUMHYECKHX CBOMCTB pPa30aBJICHHOM CEpHON KHUCIOTHI,
IpPOBEJCHNE KAaueCTBEHHOM peakuuu Ha cyinb(ar-uoH M HaONIOJIeHUE NpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYEeCKUMH CBOWCTBaMM a3oTa, (ochopa u ux
COEIMHEHHUI (BO3MOYKHO HMCIOJIb30BaHUE BUAEOMATEPUAJIOB), 00Opa3laMu a30THBIX U
dbochopHbIXx ymoOpeHuii, MoaydyeHHe, coOupaHue, pacro3HaBaHWE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEICHNE KaYEeCTBEHHBIX PEAKIMil Ha MOH aMMOHUsA U docdart-
VOH Y M3Y4YEHHUE NPU3HAKOB MX MPOTEKaHUs, B3aUMOJACICTBUE KOHLIEHTPUPOBAHHOM
a30THOM KHCIIOTBI C MEAbI0 (BO3MOXXHO HCIOJB30BAHME BUIAECOMATEPUAIIOB),
M3yYeHUE MOJEJel KpUCTAIUIMYECKUX PEmETOK anmasa, rpadura, ¢ynepeHa,
O3HAKOMJIEHUE C MPOLECCOM aacOpOLMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM M YCTpPOMCTBOM MpOTHBOrasa, MOJy4deHHe, cOOMpaHHE, paclo3HaBaHUE U



M3yYECHHE CBOMCTB YIJIEKUCIOIO Tas3a, NPOBEACHUME KAYECTBEHHBIX PEAKIMM Ha
KapOOHAT M CUJIMKAT-MOHBI U W3YYCHHE MPU3HAKOB UX MPOTEKAHUs, 03HAKOMIICHUE C
MIPOAYKIMEN CHJIMKATHOM NPOMBIIIJIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a1a4
1o Teme «BakHeue HEMETAIIIbl U KX COSIUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO01mas xapaKTepUCTHKAa XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxxenus B Ilepuogmueckon cucrteme xumuyeckux dneMeHToB Jl. . Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTaIIOB. MeTaiinueckasi CBA3b U METaJUIM4eCcKast
KpUCTAINIMYECKAsT PEMIETKA. OJIEKTPOXUMUYECKUN DI HANPsSHKEHW METaJuloB.
duznueckre W XUMHYECKHE CBOMcTBa MeTauioB. OOmiMe crnocoObl MOTy4YeHUs
MeTtaisioB. [loHATHE O KOPpO3WU METANIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruaBbl (CTaib, YyryH, JIOPATIOMUHMNA, OpOH3a) M HUX NMPUMEHEHUE B
OBITY U IPOMBIIIJIEHHOCTH.

[Ilesoynble MeTauibl: 1OJIOKEHHE B Ilepuoguyeckon cucTeMe XHMHUYECKHUX
anemeHtoB [[. M. MenaeneeBa, CTpOCHME HMX aTOMOB, HAxXOKJICHHE B NPHUPOIE.
du3znyeckre U XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKcuiabl u
TUAPOKCUJIBI HATPUSA U Kayud. [I[puMeHeHre nenoyHbIX METaNIOB U UX COSUHEHUM.

[Ileno4yHO3EMENBHBIE  METAUIBl MAarHAA M KalbLUWW: TOJOXKEHHE B
ITepuoanueckoit cucreme xumudeckux anemeHToB 1. . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOKJI€HHE B mpupoje. PU3NUEeCKNe U XMMHYECKHE CBOWCTBA MAarHus U
Kayiblus. Baxuelime coeMHeHUsT Kanblus (OKCHU, TUJIPOKCUI, cOH). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUS.

AmoMmuHMii: nonoxeHue B Ileproandeckol CHCTEME XUMUYECKHUX 3JIEMEHTOB
J. U. MeHnneneeBa, cTpoeHue aroma, HaxoxiaeHue B mnpupoge. dusnueckue u
XUMHUYECKUE CBOMCTBA amtOMHHHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA W THIPOKCHAA
ATIOMHUHUSL.

Keneso: nonoxenue B [lepuoauueckont cucreme XuMrU4eckux 3seMenTos 1. U.
MenneneeBa, CTpoeHUE aTOMa, HaX0XKAeHUE B Npupoze. PrU3sndeckue U XUMHUYECKUE
cBoMcTBa skene3a. Okcuiwl, ruapokcuabl U conu keneza (I1) m xeneza (), ux
COCTaB, CBOVCTBA U ITOJyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C O0Opa3llaMd METAJIOB M CIUIaBOB, HX (U3HUYECKUMU
CBOMCTBaMHM, U3YUEHHE PE3YJIHTATOB KOPPO3HU METAIIOB (BO3MOXHO HCIOJIb30BAHNE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICHCTBHUSI OKCHAA KajblUsl M HATPUS C
BOZIOM (BO3MOKHO HCIOJIb30BAaHUE BUJEOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB
KECTKOM BOJIBI, MPOIECCA TOPEHHUSI KeJe3a B KUCIOPOAE (BO3MOKHO HCIOJIb30BAHHE
BHJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKUUi Ha HWOHBI:
MarHus, Kajablus, amoMuHus, IuHKa, skenesa (1) w xemesa (I), memu (1),
HaOJII0ICHUE U OMUCAHUE MPOLIECCOB OKPAILIMBAHUS TIJIAMEHU MOHAMU HATPUSs, Kalus
M Kanblus (BO3MOXHO MCIOJIb30BaHUE  BHJIEOMATEPHANIOB), HCCJEIOBAHHE



aM(OTEepPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS M THAPOKCHIA ITMHKA, pEIICHUE
AKCIIEPUMEHTATILHBIX 3a/1a4 TI0 TeMe «BakHele MeTautbl M X COSTMHCHUS.

XuMus 4 OKpy:Kamomas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW JKM3HU 4YeloBeka. besomacHoe
UCIIOJIb30BAaHUE BEUIECTB UM XMMHYECKUX peakiuil B ObiTy. [lepBas momomis mnpu
XUMUYECKUX 0XKOTaX M OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl (mpeaeibHas TOMyCTUMAsS
KOHIIeHTpalus BemecT, gainee — [IJIK). Ponp xumuu B pemieHu# 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIUIaBbl METaIOB, MOJIMMEpPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMETHBIX CBSI3€M MpU M3y4YeHHH XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MCITOIB30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK W TIOHATHH, SBIAIOIMIMXCS CHUCTEMHBIMH IS OTIEIBHBIX TPEIMETOB
€CTECTBEHHO--HAy4IHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAy4YHBIM (haKT, TUIOTE3a, 3aKOH,
TEOpHs, AaHaliu3, CHUHTE3, KIacCUPUKALUs, MEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITMPOBAHNE, H3MEPEHHUE, MOJICITb, SIBIICHHE, TAPHUKOBBIA 2P (DEKT,
TEXHOJIOTHSI, MaTePHAITBI.

®duzuka: Matepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIBI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUUECKUIN 3aps, IPOBOTHUKH,
MOJIYITPOBOJTHUKH, JUDJIEKTPUKH, (DOTOIEMEHT, BEIIECTBO, TE€JIO, 00bEM, arperaTHOE
COCTOSIHHE BEIIECTBA, a3, PacTBOP, PaCTBOPUMOCTH, KPHCTAIMYECKAs PEMmETKa,
CIUTaBbI, (PU3MUCCKHUE BETUIMHBI, CIMHUAIIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTRO,
IUIaHETHI, 3BE3161, COJHILE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpATbHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTBI, TUTATEILHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaNIbI, TOPHBIE TOPOIbI, MOJIE3HBIC
HCKOIIaeMble, TOTIJIUBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOILEro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4eHHs XMMHHM B €IMHCTBE Y4YeOHOU U
BOCIIUTATEIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCHUUCKUMH
COIIMOKYJIBTYPHBIMU W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMU, NPHUHSITHIMU B
oOlecTBe TMpaBWiIaMHd M HOpPMaMd TOBEJAEHUS U CIOCOOCTBYIOT Mpoleccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yUYaIOIIUXCS.

JInyHOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBaTbCS ~ CUCTEMOM  TO3UTUBHBIX  IIEHHOCTHBIX  OpPUEHTAUM U
pacIIMpEeHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOT'O OTHOLIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAaydYHOMY HACJICIUI0, TOHUMAaHUSI 3HAYEHUS XUMHUUYECKOM HAyKd B KU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHpOpMaILUE o
MEePEOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHUPOBOM W OTEUECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS] O COLHUAIBHBIX HOPMax MW TMpaBWIaX MEXKIUNYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yueOHO-UCCIIEIOBATEIbCKOM, TBOPUECKONM U IPYTUX BUJIAX JEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JESITEIBHOCTH TPU BBITIOJHEHUU
y4eOHBIX, TMO3HABaTEIbHBIX 3a/]a4, BBITOJIHCHUH XUMHUYECKUX DJKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOTIOHMMAHUIO ¥ B3aMMOTIOMOIIIH
B IIpoIiecce ITOM y4eOHOM JesATeTbHOCTU, TOTOBHOCTH OIIEHMBAaTh CBOE MOBEACHUE U
MIOCTYNKH CBOMX TOBapHUIIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM
OCO3HaHHUSI MOCJIE/ICTBUI MTOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHYECKUE TMPEJICTABICHUSI O BEIIECTBE M XHUMHUUYECKOW peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKU U COCTABJISIONINE
OCHOBY JUIsl TIOHMMAaHUSl CYIIHOCTA HAay4YHOW KapTHHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS MPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE HA IMOJYYCHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIC JUIsi OOBSICHEHHS HAOII0aeMbIX MPOIIECCOB U SIBICHHIM,
MMO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATENbCKOM KYJIbTYpPhl, B TOM YHCIIEC
HAaBBIKOB CaMOCTOSITEIbHONW paboThl C yYeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOi, JOCTYIHBIMM TEXHUYECKMMHU CPEACTBAaMHU  HH(POPMAIIMOHHBIX
TEXHOJIOTHH;



uHTEpeC K OOYyYeHHI0O M TIO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K CaM000pa30BaHUIO, TPOESKTHOM U UCCIIEN0BATENLCKON e TEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEeHHSI B JaTbHEHUIIIEM;

4) hopMuUpPOBaHUS KYJbTYPHI 3/10POBbS;

OCO3HaHUE LIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIECHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKHM Ha 3J0pOBBI 00pa3 KU3HU, OCO3HAHUE TMOCICACTBUA U HEMPHUITHE
BPEOHBIX  MNpUBbIYEK  (YNOTPEOJICHHS ~ QJIKOroJyis, HApKOTHKOB,  KypEeHHS),
HEOOXOIUMOCTH  COONIOZIEHUS MpaBwil  Oe30MacHOCTH Tpu  oOpalieHuu ¢
XUMHUYECKUMHU BELIECTBAMU B OBITY U pEaIbHOM JKU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY H3YyYeHHUIO mpodeccuil u TpyAa pasiuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjibTaTaM TPYAOBOM JEIATEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS NPEIMETHBIX 3HAHUN 10 XMMUHU, OCO3HAHHBIN BBIOOP MHIUBUAYaTbHON
TPAaCKTOPUM NPOAODKEHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M
CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
MPO(ECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUSA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKHU LIeJeco00pa3HOe OTHOILIEHHE K MPHUPOJIE KaK MCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAHUE LIEHHOCTU 3J0pPOBOTO H
O0e3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
¢u3nyeckoMy U TICHUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME LIEHHOCTH COOJIIOJICHUS
npaBwJl 0€30MaCHOTO MOBEIEHU MPU padoTe ¢ BEUIECTBAMU, a TAKXKE B CUTYalUsX,
YTPOXKAKOUIUX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJydyaeMmble MPH U3YYEHUH XUMUH, IS
peleHns 3a1a4, CBA3AHHBIX C OKPYKAIOLIEH MPUPOIHOW CPENOM, IS MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS  TIJI00aJbHOrO  Xapakrepa
HKOJIOTMYECKUX MpOoOJeM M MyTel HX peUleHHs] MOCPEICTBOM METOAO0B XHMMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJACTBOBAThCS MM B IMO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX PE3YNbTATOB  BBIIEISAIOT 3HAYUMBIC IS
(GbopMHpPOBaHUST MUPOBO33pEHUSI OOIIEHAYyYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIIMII,
runoresa, (axkT, cuUcTeMa, MPOLECC, OKCIEPUMEHT U JIpyroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHMHA M3 ITHX MpeIMETOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHON
HAyYHOM KapTHHE MHpa, U yHHUBEpCalbHbIE yuyeOHbIe NEHCTBUS (IIO3HABAaTENbHBIC,
KOMMYHHMKATHUBHbIE, PETYJIATUBHBIE), KOTOpble oOecrneynBaroT (HOpPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI
NEeSATENBHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA



ba3oBble j1ornyeckue 1eMcCTBUSA:

YMEHHSI HCMOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS MOpPU OCBOEHUU
3HAHUW: PACKPHIBATh CMBICT XHUMHUYECKUX TOHSTUH (BBIACISITH UX XapaKTEPHBIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBSI3b C JAPYTMMH MOHSTUSMHU), HCIOIH30BAThH
NOHATHUS J11 OOBSACHEHHS OTACNIbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEPUHU TSI KIAacCCHU(UKAIIMM XUMHUYECKUX BEIMIECTB U XUMHUYECKHX PEaKIIHH,
yCTaHABIMBATh TPUYUHHO-CJICICTBEHHBIE CBSI3M MEXAY OOBEKTaMH W3YYCHHUS,
CTPOUTH JIOTUYECKHE pACCYXACHHS (MHAYKTUBHBIC, NEyKTUBHbBIC, MO AHAJIOTHH),
JIeNaTh BHIBOJIbI U 3aKITIOYEHUS;

yMEHUE TMPUMEHSATh B TIpollecce TMO3HAHWS TOHATUS (IpPeIMETHbIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUU MOJCJIbHBIC MPEIACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ OJJIeMEHTa), XUMH4Yeckass ¢opMylia U YypaBHEHHUE
XUMUYECKON peaklud — NP PEIIeHUd Y4eOHO-II03HABATENbHBIX 3a/lad, ¢ YYETOM
ATUX MOJICTBHBIX TMPEJACTABICHUN BBIABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHYECKUX PEaKIIUH,
BBIABJISATH  OOIIME  3aKOHOMEPHOCTH,  IMPUYUHHO-CIICICTBEHHbIE  CBS3U U
MIPOTUBOPEYHS B U3y4aeMbIX IIPOLIECCAX U SIBIICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B KauyeCTBE MHCTPYMEHTa
MO3HAaHUS, & TaK)KE B KQU€CTBE OCHOBBI JJisi (POPMUPOBAHUS THUIIOTE3bI 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

npUOOpEeTeHHe ONbITa MO I[JIAHUPOBAHWIO, OPTaHU3AllMd U IPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOJIoJaTh 3a XOJOM Mpollecca,
CaMOCTOSATENIbHO TMPOTHO3UPOBATh €ro pe3yibTaT, (opmMyaupoBaTh 000OIIEHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET O
MpoJieJIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHE BbIOMpaTh, aHAJIMW3UPOBATH U HMHTEPHPETHUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABJICHUS, MOJy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB
(HayyHO-TIONYJISIpHAS JIMTEpATypa XUMHUYECKOTO COJIEP KaHMsI, CIPABOYHBIE MTOCOOUS,
pecypcsl THTepHETa), KPUTUYECKH OLIEHHWBATh MPOTUBOPEYMBYIO U HETOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHE TPUMEHSTh Pa3IMYHbIE METOABl M 3alpoChl MPHU TOUCKE U OTOOpE
vHpOpMAIIMu U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBIMOJHEHUS
y4eOHBIX W MO3HABaTEIBHBIX 3a/lau OMPEeIEHHOT0 THIA, MPUOOpPETEeHNEe OMbITa B
o0JacTH  WCTONB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOM aKTHUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX MOUMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BBIOMpPaTh ONTHUMANbHYIO (DOpMYy mpeacTaBieHus MHopManuu u
WUTIOCTPUPOBATh  pEIIaeMbI€ 3aJlaud  HECJIOKHBIMU CXEMaMHU, JUarpaMMami,
apyrumu hopmamu rpadUKe U UX KOMOUHAITUSIMU;



YyMEHHE HCMHOJb30BaTh W  aHaJU3UpOBaTh B Ipolecce ydeOHOM W
UCCIIEIOBATENbCKON ACSITENbHOCTH WH(OPMALIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yYMEHUS 3a]1aBaTh BOIPOCHI (B X0j€ auanora u (WiK) JUCKYCCHUU) IO CYIIECTBY
oOcykmaemMoii  TeMbl, (OPMYJIHUPOBaTh CBOM NPEIOKEHHUS  OTHOCHUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

YMEHHUSI  TPEICTABISATh  MOJYYEHHBIE  pE3yJIbTaTbl  IMO3HABATEIbHOU
NEATEIIBHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTAX; JAEJNATh MPE3EHTALNIO PE3YyJIbTATOB
BBITIOJIHEHUS XUMHUYECKOTO HKCIIEPUMEHTa (J1a0opaTOpPHOIrO OMbITa, J1A0OPATOPHOU
pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);

yMEHUs y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
II03HABATEJILHOM M UCCIIEN0BATEIBCKON AEATEIBHOCTH MPU PEIICHUH BO3HUKAOIINX
npobsieM Ha OCHOBe Yyuéra OOIIMX MHTEPECOB U COIVIACOBAHUS MO3MULIMNA
(oOcyxieHns, 0OMEH MHEHUSIMH, «MO3TOBBIE€ IUITYPMbD», KOOPAHHALINS COBMECTHBIX
NEUCTBUH, OMpEe/IeSICHUEe KPUTEPUEB MO OILEHKE KayeCTBa BBIMOJHEHHOW pPabOThI U
IpyTHE).

PeryisiTHBHBIC YHMBEPCAJIbHbIC Y4eOHbIC NeHCTBHA:

YMEHUE CaMOCTOSITENIBHO OIPEAEIATh LEJIH JESATEIIbHOCTH, IIJIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJHUPOBATH M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BbIOMpaTh Hanbosee 3((PEeKTUBHBIE CIIOCOOBI pelIEHUs YYEOHBIX U
[IO3HABATEJIBHBIX  33Ja4, CaMOCTOSTEIBHO COCTABJISATH WM KOPPEKTUPOBATH
IIPEVIOKECHHBIA ~ QJITOPUTM  JIEMCTBUI IPU  BBINOJIHEHUM 3aJaHUM €  Y4ETOM
MOJIyYE€HHUsI HOBBIX 3HAaHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBICHHON LU, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO  0053aTEIbHOTO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYyYalOIIMMHCS HAay4YHbIE€ 3HAHHUS, YMEHUS U CHOCOOBI
nercTBUl, crienupuyeckue i NpeIMEeTHON 001acT « XUMHUS», BUIbI NI TEILHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAaHHA, €ro HWHTEepIpeTaluyd, IpeoOpa3oBaHUI0 U
NPUMEHEHHUIO B Pa3JIMUHbIX YUYEOHBIX U HOBBIX CUTYyaIHX.

K koHiy oOyuenus B 8 kJjiacce mpeIMeTHbIE PE3yNbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e pacCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: aTOM, MOJEKYJIA,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJUYEeCTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi J0JiI XMUMHYECKOTO JJIEMEHTa B COCAMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ|, KHUCJOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb



OKHCJICHUS, XHUMHUYECKas peakmus, KilacCUpUKAIUs pPEaKIuidi: peakiuu
COEIMHEHMSI, PEAKIIMU PA3JIOKEHHUs, PeaKIIMK 3aMEeIEHHs, peakiuu oOMeHa,
9K30- M DHIOTCPMUYECKHE PEAKINH, TEIIOBOW 3 (dEKT peakmuu, Sapo
aToma, SJIEKTPOHHBIA CJIOM aroMa, aToMHasi OpOuTanb, paguyc aroMma,
XUMHYECKasi CBS3b, MOJSPHAs W HEMOJSPHAs KOBAJEHTHAs CBSI3b, MOHHAS
CBSA3b, MOH, KATHUOH, aHUOH, PACTBOP, MaccoBas J10J1s1 BEIIECTBa (IIPOLICHTHAs
KOHLIEHTpalusi) B pacTBOPE;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUH U
IPUMEHSTH 3TH NOHATHUSA IPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJIsi COCTaBJIeHUSI (hOPMYJT BEIIECTB
Y YPABHEHHUN XUMHUYECKHUX PEAKIINM;

ONpPENENIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OHMHApHBIX COCIUHECHUSX,
CTENIEHb OKUCJICHUS AJIIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIIC)KHOCTh
BEIIECTB K OMNpEACIEHHOMY KJIacCy COEIUWHEHUU 10 ¢dopMmysaMm, BUT
XUMUYECKON CBsI3M  (KOBAJIGHTHasT Y  HMOHHAs) B  HEOPTaHUYECKUX
COCIMHEHUSX;

packpeiBath cmbicn Ilepumoamueckoro 3akona JI. M. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT HX IMOJOXKeHHs B llepuogmyeckoil cucteme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO yY€HUs, 3aKOHa ABOraapo;

ONMHCHIBATHL M XapakTepuzoBaTh Tabiuunyio Gopmy Ilepuoguyeckoit
CUCTEMbI XUMUYECKHUX AJIIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHAs MOJArPYyIa
(A-rpynma)» u «mobounas noarpynna (b-rpynma)», Mansie u Oosblne
MEepPUOJIbI, COOTHOCUTH OOO3HAYEHUs, KOTOpblE HMEIOTCS B TaOIULE
«llepuonnueckas cucrema xumudeckux sneMeHToB . M. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB u 3apsn szpa, 00IIee YMCIIO 3JIEKTPOHOB M pacHpelesieHue uX Io
AIIEKTPOHHBIM CJIOSM);

KJIACCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTbHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 4YHCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEIIECTB, M0 TeIIOBOMY A (eKTy);

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJACCOB, MOATBEPXkIasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUN;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHMS XUMHUYECKUX TMPEBpPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIUKCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOrO0 »3JIEMEHTa 1o (opmysie CoequHEHUs,



MacCOBYIO JOJIFO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHHIO
XUMHUYECKOU pEaKIINU;

MIPUMEHATH OCHOBHBIE ONEPALMHA MBICIUTEIBHON JESITEIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, OOO0OIIEHNE, CUCTEMATHU3alMI0, KJIACCU(PUKALUIO,
BBISIBJICHUE TNPUYUHHO--CJIEJACTBEHHBIX CBSI3€d — JJIi WU3Y4YEHHUsS] CBOMCTB
BEILIECTB U XUMUYECKUX PEAKIIHI, €CTECTBEHHO-HAY4YHbIE METO/Ibl TO3HAHUS
— HaONIoAEHUE, U3MEpPEHUEe, MOJAEIMPOBAHUE, DKCIEPUMEHT (peasIbHbId U
MBICJICHHBIN );

CJIEIOBaTh MpaBUJIaM MOJIb30BAaHUS XMMHUUYECKOM MOCYN0H U J1abopaTOPHBIM
o0opynoBaHMEM, a TakXkKe MpaBUiIaM oOOpalleHus C BELIECTBAMH B
COOTBETCTBMM C HHCTPYKUUSMH IO  BBINOJHEHUIO  JIADOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCJIOPOJA), MPUTOTOBJICHHUIO PACTBOPOB C OINpEAEIEHHON
MaccOBOM JOJIell pacTBOPEHHOIO BEILECTBA, IUIAHUPOBAaTH M IPOBOJIUTH
XUMUYECKUE 3KCIEPUMEHTBI IO PACIO3HABAHUIO PACTBOPOB IIEJIIOYEH U
KHCJIOT C IOMOUIBIO MHJIMKATOPOB (JIaKMYC, (heHON(PTanerH, METHIIOPAHK U

Apyrue).

K xonity oOyuenus B 9 kJjiacce mpeIMETHBIE PE3yJIbTaThl HA 6A30BOM ypOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX NMOHATHN: XUMUYECKUHN JIEMEHT,
aToOM, MOJIEKYJa, WOH, KaTUOH, AaHWOH, IIPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHUCIICHHUS,
XUMHYECKasl peaklns, XUMHUECKasl CBsI3b, TEIUIOBOM 3PPEKT peakuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AIIEKTPOJIUTBHI, HEDJIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAS AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XMMUYECKOE paBHOBecHe, oOOpaTUMble U  HeoOpaTUMbIE  pEaKlUH,
OKHCJIUTEJIBHO-BOCCTAHOBUTEIILHBIE PEAKLIUH, OKUCIIUTEINb, BOCCTAHOBUTED,
OKHCJICHUE W BOCCTaHOBJIEHUE, AJUIOTPONHUs, aM(POTEPHOCTh, XMMHUYECKas
CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KpUCTAJUIMYECKasT pelIETKa,
KOppO3Hsl METAJUIOB, CIUJIABBI, CKOPOCTh XMMHYECKON PEAKIUH, MPEAEIbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WUIKOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IIOHATHH U
IIPUMEHSATH 3TH NOHATHUS IIPY ONIMCAHUU BELIECTB U UX NPEBPALLECHUM;
MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJI COCTaBJIEeHUs (DOPMYJT BELIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEIIATh BAJCHTHOCTb U CTEIEHb OKHMCIICHUS XMMUYECKUX JJIEMEHTOB B
COCAMHEHUAX  PAa3IMYHOTO  COCTaBa, NPUHAICKHOCTb  BEUIECTB K
oTnpeaeNéHHOMY KJIacCy COeIUHEHHH 1o popMyiaM, BUJI XUMUYECKOU CBS3U
(koBaJieHTHAsi, UOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COEIUHEHMSIX,
3aps]l MOHA N0 XUMHUYECKOW opMylie, XxapakTep Cpelibl B BOJHBIX PACTBOPAX



HEOPraHWYECKUX COCIMHEHUH, TUM KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cwmbica llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHHMMAaHHWE: ONHCHIBATH M  XapaKTepHU30BaTh
Tabmunyto (opmy Ileproguyeckoil CUCTEMBI XMMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHSATHSA «TJaBHAs Tmoarpymnmna (A-rpymma)» ©u «moOodYHas
noarpynmna (b-rpynma)», wmanble U OoJbIIME TEPUOMABI, COOTHOCHUTH
0003HaYEHHUs, KOTOPbIE UMEIOTCS B TIEPUOJUYECKON TabJMIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUYECKHUX DJIEMEHTOB (COCTaB U
3apan  Anapa, oOIIee YHCIO DJIEKTPOHOB U paclpelereHue UuX 10
AJEKTPOHHBIM CJIOSIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHUU
CBOMCTB D3JIEMEHTOB M WX COEAWMHEHUN B Tpejeiax MallbIX IMEePUOJ0B U
[JIABHBIX MOJTPYMI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYEeCKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 4YUCIYy M COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, MO TErioBoMYy 3G (dEKTy, MO M3MEHEHUIO CTENECHEH OKHUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME U CHenuPUUecKue XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CIOXHBIX BEHIECTB, IMOATBEPKIAs OIMUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX U HWOHHBIX YpPaBHEHHM COOTBETCTBYIOIIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPABHEHHUS JIEKTPOIUTUYECKON AUCCOMALUN KHUCIIOT, IEI0Yei
U COJICH, TOJHBIE M COKpAIIEHHbIE YpaBHEHUS pPEaklUuii MOHHOTO OOMEHa,
YpPaBHEHHS PEaKIUil, NOATBEPKAAIOMIUX CYIIECTBOBAHUE TIE€HETHUYECKOMN
CBSI3U MEXK]y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MIOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca dTUX PEaKInid;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX TNPEBpAIeHU B Pa3IMUHbBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHUYECKOTO »JJIeMEHTa 1o (opmylie CcoequHEeHus,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO
XUMHYECKON PEAKLINH;

coOJIroaTh MpaBujia MOJIb30BAHUS XMUMHUYECKONU TMOCYA0U U JabopaTopHBIM
o0opynoBaHMEM, a TakKe TMpaBuja OOpaimieHus C BEHleCTBaMU B
COOTBETCTBUM C HHCTPYKIUSMH TIO BBIMOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(amMMuaka ¥ yriekucioro rasa);

MIPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB Pa3IMUHbBIX
BEIIIECTB, pACIIO3HABATh OMBITHBIM MYTEM: XJOpUI-, OpOMUI-, HOIUMI-,



kapOoHat-, Qocdar-, cunukar-, cyabpar-, THAPOKCUI-HOHBI, KATHOHBI
AMMOHUS W WOHBI HM3YYCHHBIX METaUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUIECKHUX BEIIECTB;

IPUMEHSTh OCHOBHBIE OIEPAIlA MBICIUTEIFHON JESITEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHUE, CHCTEMATH3AIIHIO, BBISIBICHHE MPUYUHHO-
CIIEZICTBEHHBIX CBSI3€M — JUIS W3y4YEHHS] CBOMCTB BEIIECTB M XMUMHYECKHX
peaKImii, eCTECTBCHHO-HAyYHBbIE METOJbI IO3HAHUS — HaOJIO/ICHUE,
MU3MEPECHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (pealIbHBI H MBICIICHHBIH ).



TEMATHUYECKOE ITNTAHUPOBAHHUE

8 KVIACC
KonnuecTtBo yacoB DJIEKTPOHHBIE
HaumenoBanue
No (mudpoBsIe)
pasnenos U TeEM Kontponbnsie IlpakTuueckue
/1 Bcero o0OpazoBaTelibHbBIC
MPOTrpaMMBbI paboTsI paboThI
pecypcbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XUMHUSI — BayKHasd
00J1aCTh
1.1 €CTECTBO3HAHUS U 5 2 bubnnorexa [IOK
' N https://m.edso0o.ru/7f41837c
MPaKTUYECKOU
NEITEIHLHOCTH YEJIOBEKA
BemectBa n bubmuoteka [JOK
1.2 15 1
XMMHYECKHE PEAKLIUH https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

51 Bo3znyx. Kucnopog. 5 bubnnoreka [JOK
' [MoHsATHE 00 OKCHAAX https://m.edso00.ru/7f41837c
99 Bonopoa.Ilonsitue o 3 1 bu6mmoreka [IOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PacTBopsl. Bu6 LIOK
HOJINOTEKA
2. I1 1 1
3 OHATHE 00 S https://m.edsoo.ru/7f41837c
OCHOBaHUSIX
OCHOBHBIE KJIaCCHI BuG 10K
HOIHOTEKA
2.4 11 1 1
HeopraHquVCKHX https://m.edsoo.ru/7f41837c
COEIMHEHNH
Hroro no paszneny 30

Paspnen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckunx 3j1ementon /1. U.
MenpeneeBa. CtpoeHune aToM0B. XUMHU4ecKas ¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuun
[Tepuonnueckuii 3aKOH
u Ilepnonnueckas

31 CHCTEMA XMMHYECKUX 7 bu6mmoreka [IOK
anemenToB 1. U. https://m.edsoo.ru/7f41837¢
Menpene-ena.

Crpoenue atoma
XuMHYECKas CBA3b.

3.9 OKuCIUTENBHO- 8 1 bubnuorexa [JOK
BOCCTAaHOBUTEIHLHBIC https://m.edso0.ru/7f41837¢
peakiuuu

bu6mmoreka [{OK
Hroro o paszeny 15 https://m.edso0.ru/7f41837c
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bubmuoreka [JOK

Peseparoe Bpems 3 https://m.edsoo.ru/7f41837¢
OBHLIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
9 KJIACC
KomngecTBo yacos DIJIEKTPOHHBIE
HanmenoBanme
No (tmudpoBsIe)
pasziesioB U TEM Kontponbasie IlpakTuueckue
/1 Bcero oOpasoBarebHbIC
MPOTpaMMBbI paboTsI paboThI
pecypchl
Pa3ned 1. BemecTBo U XuMH4YecKkHne peakiun
[ToBTOpEHME U
11 yriayOsieHue 3HaHu| 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3/IeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHEBIE
1.2 3aKOHOMEPHOCTHU 4 bubmmorexa LOK
' P . https://m.eds00.ru/7f41a636
XUMHYCCKHUX PEAKIIHIA
DIEeKTPOIMTHYCCKAS
13 JHUCCOLAAITHS. 3 1 1 bu6mmoteka [IOK
' XUMHUYECKUE PEaKIuu B https://m.edsoo.ru/7f41a636
pacTBopax
Utoro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OOmras
XapaKTEPUCTHKA
2.1 XI/II;/II/I‘IG(IZDKI/IX 3JIEMEHTOB 4 1 bubmorexa HOK
' https://m.eds00.ru/7f41a636
VIIA-rpynmnst.
T"anorens!
OOmras
XapaKTEPUCTHKA
P P bubmmorexa [JOK
2.2 XHMHYECKHUX 3JIEMEHTOB 6
. https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u eé
COEIMHEHHS
OOmras
XapaKTepUCTHKA
53 XAMUYECKHUX DJIECMECHTOB 7 1 bu6nuoreka [IOK
' VA-rpymmst. Asor, https://m.edsoo.ru/7f41a636
bochop n ux
COEMHEHHS
OOmas
2.4 XapaKTepUCTHKA 8 1 2 bubmmorexa LOK

XUMHNYECKHUX IJIEMECHTOB

https://m.edsoo.ru/7f41a636
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IVA-rpynnsl. Yraepoa
Y KPEMHHUI U UX
COETUHEHUS

Hroro no pazneny

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

25

31 OO6mue cBoiicTBa 4 bubmuorexa [JOK
' METAJIOB https://m.edso0o.ru/7f41a636
3. Bakneiinie metajuibl U 16 9 bubmuorexa [JOK
' UX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
41 BemectBa 1 Mmatepuas 3 bubmuorexa [JOK
' B JKU3HH YEJIOBEKA https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 7
YACOB I10 [TPOT'PAMME
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