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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOMN MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe eaepalbHO pabodeil MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPENoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTABJICHHE O IEJsIX, OOIIEH cTpaTeruu
oOydeHHs, BOCIHMTAHHA U Pa3BUTHS OOYy4aIOUIMXCA CpPEICTBaMU y4eOHOro
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE npeaMEeTHOE COJIep>KaHue,
npeaycMaTpUBaeT paclpeiejieHne ero Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
pazienaM U TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4E€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3yJibTaTaM 00yUYeHHs] XUMUM Ha YPOBHE ILI€JICH M3yUeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCTaBiICHUl 0O MaTepUaTbHOM EIMHCTBE MHUpPA, BAKHYIO
poib urparotT (GOpMUpPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUM U 00 HSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUs TJI00aTbHBIX
npoOjieM yCTOMYMBOTIO PAa3BUTHS YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUSI.

N3ydyeHne xumun:

CIOCOOCTBYET  peajiv3alldd  BO3MOXKHOCTEH  JJII  CaMOpa3BUTHUS U
dbopMupOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATIBLHON I'PAMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIBHOM  yduyeOHOW  JesTeNbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIENOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MJIsia HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTU 00YYaIOUIUXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B dKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHHM XUMHMH OOECHedYMBaIOTCS crHelupuKon
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBISETCS  MeNaroruyecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpEeAeIEHHOM 3Tare e
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOILIEr0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XWMHH, OCHOB
HEOPTaHUYECKOM XHMHMM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSATUU
OpPraHNUYECKON XUMUH.

CtpykTypa coaepxaHHsl MpPOrpamMMmbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona Kk €€ mzydeHuro. ColepraHue CKIIaJbIBAETCS W3 CHUCTEMBI
MOHATAN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLHUITY
IIOCJIEA0BATEIBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUM;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TOpelacTaBieHUd 00 BIEKTPOJUTUYECKOM JMCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHSI K JPyromMy, BbBINONHAS (GYHKUUA OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHMS U BO3MOYKHOCTEW IPAKTUYECKOTO NMPUMEHEHUS U MOJy4ECHUS
M3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKONW COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJIbI, LEHHOCTHOIO OTHOUIEHUS K HAay4yHOMY 3HAaHWUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydyeHne XUMUM NHPOUCXOIAUT C IPUBJICYECHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEOHbIX mpeamMeToB: «OKpyXKaroluid MHUpY,
«buomorus. 5—7 xkiaccel» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHHH XUMHUM MNPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XMMHYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBI XMMHYECKHX
3HAHUU — Ba)KHEUINUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOKECHUM,
JOCTYIIHBIX O0O0OOIIEHUI MHMpPOBO33PEHUECKOTO XapakTepa, s3blka HAayKH, B
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NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHWS TPU HW3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENILHOW ¥ y4eOHO-MCCIIEeI0BATEIhCKON
JEATEeIIbHOCTH, OCBOEHUM IIpaBWJI OE30MAaCHOr0 OOpallleHUs C BEIIECTBAMH B
IMOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUSI BaKHOE
3HauYEHUE MPUOOPENH TaKHE MEIH, KaK:

— (opmupoBaHUE HHTEIUICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITCIIbBHOMY TPUHSTHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HamnpaBJICHHOCTh OOYy4YeHMs] Ha CHUCTEMaTHYECKOe MPHUOOIIECHUE
OOyJarommMxcsi K CaMOCTOSATEILHON IO3HABATEIIBHON NIEATEIILHOCTH, HAyYHBIM
METO/JaM TIO3HaHUS, (OPMHUPYIONUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XAMHH;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYarOIIMMUCS
OTbITa Pa3HOOOPA3HOM NESITEIHHOCTH, MO3HAHUS M CAMOTO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYEHUE JIs
Pa3ITUYHBIX BUJOB JACSITEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATBHOW H E€CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UHCJI€ YyMEHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, MCIOJIb3Ysl 3HAHUSA U OMBIT, MOJYYCHHBIC NMPU U3YUCHUU
XUMUHU, TPUMEHSATh MX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW XKU3HU U
TPYZIOBOM JIE€SATEIIBHOCTH;

— ((opmupoBanne y o0OydYaromUXcsd TyYMAHHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
11e71IecCO00pa3HOTO TIOBEJICHUSI B OBITY W TPYJIOBOM JEATEIBHOCTH B IEJSX
COXPAHEHMS CBOETO 37I0POBbS U OKPY’KAIOLIEH MPUPOTHOMN CPEIbI;

—pa3BUTHE MOTHUBAIIMM K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis M HaNpaBIECHHOCTH AaJbHEHIIEro
oOy4eHwUsI.

OOmiee YMCIO dYacoB, OTBEAEHHBIX IS HW3YYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHM. UUCThIE BEIIECTBA U CMECH.
Crioco0nI pa3jieneHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U CoKHbBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢GopMyna. BaleHTHOCTP aTOMOB XUMHUUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsT aTOMHas Macca.
OTHOcUTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KommmuectBo BemectBa. Moiib. MonsipHas macca. B3auMocBsi3p KOM4eCTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuérel mo Qopmynam
XUMHUUYECKUX COCTMHEHUH.

@u3NYeCKUe U XUMHUUYECKUE ABJICHUSI. XUMHUUECKasl peakius U €€ MPU3HaAKU.
3aKOH COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxarms
XUMHUYECKUX pPEeAKIUH (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHUs], OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOHN MOCY0M, MpaBujiaMu paboThl B JaOOpaTOpPUU U
npuémMamMu o0palleHus ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUCHUE U OIMMCAHUE
bu3nUecKuX CBOMCTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMsI BOJbI) U XMMHUYECKUX (FOPEHHUE CBEUU, MPOKATUBAHUE
MEJTHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCaHWE NPU3HAKOB MPOTEKAaHUS XMUMHUYECKHX peakuuid (pa3lioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3iioKeHHE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMoJIeUCTBUE kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNeHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE,
BbITIAPUBAHUE, UCTHLISAIMSA, XpoMaTtorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiid, HaOJIOJIEHWE U  ONHCAHWE  PEe3yJbTaTOB  MPOBEJCHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJENEH MOJEKYII
(IIapoCTEepKHEBBIX ).

Ba:kHeiilue npeacTaBUTe I HEOPTAHNYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3J1€MEHT U MPOCTOE
BemecTBo. Haxoknenuwe kucimopoga B TpUpoje, (PU3MYecKkue UM XUMHUYECKUE
cBorictBa (peakmuu TopeHus). Oxcupawl. [Ipumenenuwe kucmopona. CrocoObI
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MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTrO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bomopon — »asmemeHT M mpoctoe Bewectso. HaxokaeHuwe Bomopona B
npupoae, GU3NYECKHe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIO0COOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel M0 XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelsib. PacTBOpHI.
HacehlllleHHbIE M HEHACBIIIEHHbIE PacTBOpPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BelllecTBa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pacTBOpoB B mpupojie M B KU3HU 4desioBeka. KpyroBopot Bojabl B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BojI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemnunennit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpa3yromniie  (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHBIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumyeckue ©U XUMHUYECKUE
CBOMCTBa OKCHUIOB. [ToryueHue okcuaos.

OcHoBanus. Knaccudpukauust ocHOBaHMM: WENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. Du3znueckue U XUMHUYECKHUE CBOMCTBA
ocHoBaHuU. [lommyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucior. HoMenknatypa kuciaor. dusnyeckue u
XUMHYECKHE cBoMcTBa KucIOT. Pan axktmBHOocTm MetauioB H. H. bekerosa.
ITonmydyeHue KUCIoT.

Conu. Homenknarypa coneil. @u3nyueckue M XUMUYECKHE CBOMCTBA COJIEH.
[Tonmyuenue coiei.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKAHUS KUCIOPOJa B BO3/IyX€E, MOJTyUYCHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBONCTB KHUCJIOPOJa, HAOJII0JECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHusi TopeHust (Mmokapa), O3HAKOMJIEHHWE C O0Opa3laMu OKCHUIO0B U
OMMCAaHUE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE M H3YyUYECHUE
CBOMCTB BOJIOpoJia (TOpeHHEe), B3auMojehHcTBie Bojoposa ¢ okcupoM meau (II)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIMIOJACHUE 00pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS BEIIECTB C
Pa3NMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJAECHCTBUE BOJBI C METAJLIAMU
(HatpueM ©  KanmplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
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uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPeaklUUil HEUTpaIM3aluM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

[Hepuoauueckud 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[TepBbie TOMBITKH KIIaCCU(PUKANUM XUMHUYECKUX 3JIeMeHTOB. [lonsatue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUJIBI.

[lepunonnueckuii 3akoH. [lepuoauueckas cucteMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuonnas ©u  JIuHHONEpUOAHAs  (HOPMBI
[lepuonnyeckor cucrembl xuMudeckux 3iemeHToB JI. M. MenaeneeBa. [leproas
U rpynnbl. Ouznyeckuil CMBICI IOPALKOBOIO HOMEpaA, HOMEpPOB IIEpUOAA U
TPYNIIBI SJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapakTepUCTUKA XAMUUYECKOTO
3JIEMEHTA 110 €10 NnoJiokeHuto B Ilepuoguueckon cucreme 1. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUSI pajdyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYyNIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMHUECKUX
JJIEMEHTOB Ui pa3BUTHs Haykh WU npaktuku. . M. MenneneeB — yd€Hblii H
rpa)KJaHVH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HENOJISIpHAsl) CBA3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31€MEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKUCITUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Ipoueccel okucneHns U BOCCTAaHOBIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHUE
TUIPOKCUAA LIMHKA C PACTBOPaMHM KHUCJIOT W IIEJIOYEH, IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiu pa3aoKeHusl, COCAUHEHUS ).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJIsl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAY4YHBIM (pakT, rumores3a, Teopus,
3aKOH, aHaJIW3, CHUHTE3, KiIacCuPUKalus, TEPUOAUIHOCTh, HAOIIOACHHUE,
HKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECCTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, GU3UYECKUE BEIMYUHBI, €TUHUIIBI
HM3MEpPEHMSsI, KOCMOC, TIJIAHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKONIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKkUusi

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kaaus, Kalblusi MU HX
COCIMHCHU B COOTBETCTBHUM C IIOJIO)KEHHEM »3JIEMEHTOB B Ileproamueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeIIeCTBA: BHUJIbI XUMHUYECKOM CBS3U. THUIBI KPUCTATLTUYECKUX
peETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKU U
BHJIa XMMHUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XUMHUUYECKHUE
CBOMCTBa BENIECTB, OTHOCSIIMXCS K pa3JWYHbIM KjaccaM HEOPTaHMYECKUX
COEMHEHUM, TeHeTUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX PEAKIMNA MO pa3IuYHbIM MPU3HAKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3(dQeKTy, Mo
W3MEHEHHUIO CTENEHEeH OKHMCIICHHS XUMHYECKHX DJIEMEHTOB, IO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKHEC
ypaBHEHUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX U T'€TePOreHHBIX
peakuusx. [Tonarue o karanusze. [loHsiTHE 0 XUMHUYECKOM paBHOBecHH. DakTOpHI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIUU U TMOJIOKEHUE XHUMHYECKOTO

PaBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMH,  AJEKTPOHHBIA  OanaHC
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEAKLIHM. CocraBnenue  ypaBHEHUH
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OKHCJIMTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJ]A
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHb auccouranuu. CUIIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs NPOTEKaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE WM COKpAaIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TMAPOIU3E COIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEILECTB, MpOLECCAa JUCCOLMALMM KHUCIOT, IIEIOYEeH U COJIed
(BO3MOXXHO  WCIOJB30BAHME BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWs  peakudid HMOHHOrOo  OOMEHa
(oOpazoBaHue ocajka, BbIJACICHUE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuui
(ropeHue, peakuMy pasyIoKEHHUs, COCIMHEHHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
AKCNEPUMEHTAJIbHBIX 3a/1a4.

Hemertanibl U MX coeinHeHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (uU3nuecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha INPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METalaMH, HEeMeTalllaMH, WIeno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IOJy4YEHUE, NPUMEHEHHE. [lelicTBhe
XJIOpa M XJOPOBOJOPOJA HA OpPraHU3M 4YeJOBeKa. BakHedmme XJIOpHuIbl M HX
HAaXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue W (PU3MUYECKHE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Ccepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPO1a
U cepbl. XUMUYeckue cBOMcCTBa cepbl. CepoBOOpOJ, CTpOeHUE, (PU3NUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK INPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, Gu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT U crnenudpuyeckue). XHUMHYECKUE pEeaKlUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJIYYEHUsI CEPHOM KHUCIOTHI.
IIpumenenune cepHoil KHCIOTBL. COJIM CEPHOM KUCIJIOTBI, KAYECTBEHHAsl pEaKIUs Ha
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cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HCHUE OKPYXKAIOMIEH Cpefbl COCTMHEHHSIMU Cepbl (KUCIOTHBIC O,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPHUPO/IE,
bu3ndecKue U XUMHUIecKue cBoicTBa. KpyroBopot a3ora B mpupoie. AMMHAK, €T0
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MoJyueHue u nmpuMeHeHue. Conu aMMOHUS,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHue, (PU3NYeCKue M XUMUYECKUE
cBOoMcTBa (0OIIME KaK TMPEICTaBUTES Kiacca KHUCIOT W  cheruduuecKue).
Hcnonp3oBaHne HUTPATOB ¥ COJIEM aMMOHHUSI B KadyeCTBE MHHEPAJIbHBIX
ynoOpeHuil. XuMU4YecKoe 3arps3HeHNE OKPYIKAIOIIEH CPelbl COSTMHEHHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BogoémoB). docdop,
alnoTponHelie Moaudukanuu (ochopa, duzmyeckne M XUMUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, GU3NIeCKUe U XUMHIECKHUE CBOMCTBA,
nosydeHue. Mcnons3oBanne GpocdaToB B KAYECTBE MUHEPATHHBIX YI0OPEHUM.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTepHbIE  CTENEHW  OKHUCICHUA.  YIJIEPOH,  aUIOTPOIHBIC
MOAM(UKAIIMK, PacIpOCTpaHEHUE B TpHUpoAe, (PU3NYECKHE W XUMHUYCCKUC
cBoiicTBa. AncopOiusa. KpyroBopot yriepoaa B npupoje. OKCUbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBBIE OpPTaHU3MBI,
MOJTlydYeHHUE W MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoteza riaoOaJbHOTO TMOTEIJICHUSI KIWMaTa, MapHUKOBBIM
ahdekt. YronpHas KUcIoTa U €€ ColM, X PU3NYECKUe U XMMUYECKHE CBOMCTBA,
noyiyueHue W mnpuMmeHeHue. KaudecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TIPOMBIIINIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHECHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKHU YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He)Tb),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OCJIKaX, YrJIeBOJIax — U MX
posii B KM3HM YeNOBEKa. MaTepualibHOEC C€AWHCTBO OPraHUYECKHX W
HEOPTaHUYECKUX COCTUHEHUHN.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOWCTBA, IMOIY4YECHUE U
npuMenenue. CoenuHeHuss KpeMHHsi B mpupojne. OOmiue mnpeacTaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucnore. CHWIMKAThl, X UCIOJIb30BaHUE B
OBITy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOWTENbHBIE MaTepHaNbl: KEpaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lO0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOT€HOB M WX COEJIMHEHHH (BO3MOXXHO HMCIOJIB30BAHHE BUIAECOMATEPUAITIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUJOB (TajJOTeHHIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHMSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOIIOAEHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEeHHOI CEPHON KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
MOH W HAOJI0JeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrno3HaBaHWE U W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U H3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozelen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NIPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclo3HaBaHUE M M3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpoBEJCHUE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CWJIMKAT-UOHbl W U3YYCHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BakHeunIe HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeUHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux siemeHtroB [, .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHue meTamuioB. Metamnuyeckas CBSA3b U
METAJUIMYECKAsl ~ KpPUCTA/UIMYECKass  peImI€TKa.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHU MeTauioB. @U3nyYecKrue U XMMUYECKHE CBOWCTBa MeTaiioB. O01ue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOpPpO3MM METajuIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTaib, YyTryH, JIOPaTIOMUHUM,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenouHble MeTaIUIbl: MOJOXKeHHue B lleproanyeckoil cucteMe XMMHUYECKHX
anemenToB JI. M. MenneneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJICHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u
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TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEeno4YHbIX METANIOB M HUX
COCJIMHCHU.

[[lenoyHno3emenbHblE METAUIbl MarHMid M KaJblMA: IIOJIOXKEHHE B
[Tepuognueckon cucreme xumudeckux sneMeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHuE B npupoae. PU3n4ecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS KalblUsg (OKCHHA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TTo10keHre B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3UUECKUE U
XUMHUYECKHE CBOMCTBA altoOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Kenezo: monoxenue B [leppuoanyeckor CHCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHME aroma, HaxoXIeHUEe B npupoae. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xene3a. OKCubl, Tuapokcuabl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpaslaMd METaUIOB M CIUIaBOB, WX (PU3HYECKUMH
CBOWMCTBAMHU, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIL30BaHNE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIBIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJB30BAaHHUE BHIACOMATEPHAIIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKaHUs
KaYECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KaJbLUs, aTIOMUHHUS, [IUHKA, KEJe3a
(IT) u xeneza (I1II), meau (11), HaOarOAEHUE M OMMCAaHKE MPOLIECCOB OKPAIIMBAHUS
MJaMEHW MOHAMM HATpusi, Kajdud U Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BakHenime
METAaJIJIbl U UX COCIMHCHUS.

XuMHS M OKPYKAKOIIAS cpeaa

BemectBa n marepuanbl B IMOBCEAHEBHOW JXW3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKHUX peakuuii B ObITy. IlepBas momomis mpu
XAMHUYECKUX 05KOIaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollend cpenl (MpefeibHas JOomyCcTuMas
KOHIIeHTpaIus BemecTs, nanee — [1/1K). Ponb xuMun B pelieHn# 3KOJIOTHYECKUX
mpooGem.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIC
MaTepHabl).

MesicnpeomemHuule céa3u
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Peanuzamnus MeXmpeaMeTHBIX CBS3€H NMpW W3YYCHUHM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BAaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKkT, TMIIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAIKSI, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBIICHHUE, IMAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOJHUKH,
MOJIYTPOBOJTHUKH, ~ JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNIECCKAS
peméTKa, CruIaBbl, (U3MYECKUE BEIMYMHBI, SIUHUIIEI M3MEPEHHUS, KOCMHUYECKOES
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: dorocuntes, npixanue, Ouocdepa, SKOCHCTEMA, MUHEPAILHBIE
yI0OpEHHS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
TI0JIC3HBIC UCKOITaeMblIe, TOTLTNBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJNbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa30oBaHUs JIOCTUTAIOTCS B XOJi¢ OOydeHUsS XUMHUHM B €IMHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHUOHHBIMA POCCUHUCKUMU
COLUMOKYJIbTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMH, IPHUHSTBIMU B
oOIecTBe mMpaBWJIaMd W HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COITUATM3AIIIN 00YJArOIITIXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXalT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUM W
paclIMpeHue ONbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoT4eCKOro BOCIMTAHUSA:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHUMAHMS 3HAYCHUS XUMHUUYECKOM HAyKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh AOCTOBEpPHOU HMHQpoOpmMaruen o
NEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpPa U OOIIECTRA;

2)rpamaaHCKOro BOCIIMTAHUA:

MPEACTAaBICHUS] O COLUMAIBHBIX HOPMax M TpaBWIaX MEXKJIMYHOCTHBIX
OTHOIIICHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATEeIbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATENLHOCTH TIpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MTPOCKTOB, CTPEMJICHUS] K B3aUMOIIOHUMAaHUIO
U B3aWMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOM NESITeNbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TIOBEJIEHHE U TMOCTYNKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;

3)lIeHHOCTH HAYYHOTI'0 IO3HAHUA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XMUMHUYECKOW pEaKIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIUE
OCHOBY JJII TIOHUMAaHUS CYIIHOCTA HAyYHOW KapTUHBI MHUpA, MPECTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPHUPOJbI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMbIE IS OOBSICHEHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHHIA,
MO03HABATENIbHON, MH(DOPMAIMOHHOM U YUTATEIbCKOM KYJIBTYpHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4yeOHBIMM TEKCTAMH, CIPABOYHOMU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €aMOOOpa3oBaHUIO, MPOEKTHOM UM HUCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4)¢popMuUpOBaAHMS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS),
HEOOXOIMMOCTU COOJNIO/IEHUS TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U peabHOU KU3HU;

5)Tpy10BOIro BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUYEHHUIO Tpodeccuil u Tpyia pa3InyHOro poja,
YBaXKEHHUE K TPYAy M pe3yjbTaraMm TPYJOBOM JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWM 110 XHUMHH, OCO3HAHHBIM BBIOOD
WHMBUTyaIbHON TPAGKTOPUHU MPOAOHKEHUST 00pa30BaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN,
yCHEMHON NpodhecCUOHATbHON AeATEIbHOCTH U PA3BUTUSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOM CpEIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, NOHMMAaHUE [IEHHOCTU 3I0POBOrO U
Oe3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKoMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
npaBuiI 0€30MaCHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHMS, MOJIydaeMble MPU WU3YUYECHUH XUMUH, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIEM M MyTed MX pEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHHMKATUBHOM ¥ COLMAIIBHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIC TS
dbopMuUpOBaHUST MHUPOBO33pPEHUS OOIlCHAYYHbIE TMOHATHS (3aKOH, TEOpus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LETOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JornyecKkue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHHN (BBIIEISATHh UX XapaKTEpHbIC
NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSITHSMH), KCIOIb30BaATh
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, IO aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE TMPUMEHSATH B TMIPOIECCE INO3HAHUS TOHATUA (NIPEAMETHbIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yeMble B XUMUH,
peoO0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XUMUueckas (opMmyrna U ypaBHEHHE
XUMHUUYECKON peakli — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3ajlau, C yUETOM
STUX MOJIEIBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B M3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eMCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B Kaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3bI I10
MIPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYKICHHIA,

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHUIO, OpPTaHU3AIMU U MPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €0 PE3yJbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHMUS, COCTABIATH OTUET
O MpOJIeNIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpaATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HAygHO-TIOMYJIIpHAs ~JUTEpaTypa XHWMHUYECKOTO COJACpP)KaHUS, CIPAaBOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTHUYECKH OIICHWBATh MPOTHBOPCUYHUBYIO U
HEJIOCTOBEPHYIO HH(OpMaIuio;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/7a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
0o0JacTH  HMCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BAaHUS PA3JIUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHrs HHPOpMAIUN U
WUIFOCTPUPOBATh PEIIAEMbIE 3aJayl HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHHME HCIIOJIb30BaTh M aHAJIM3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENBCKON 1€ATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO0 XO3SAKMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYXKAIOUIECH MNPUPOIHOU
cpensl.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIe 1eHCTBUS:

yMEHUSl 3a/aBaTh BOMPOCH (B XojA€ jauanora W (Wid) AUCKYCCHUHU) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OpMyIHpOBaTb CBOM  MNPEAJIOKECHUSA
OTHOCHUTEJILHO BBIIOJHEHUS IPEMIOKEHHON 3a/1a4U;

YMEHUS  NPEJICTaBIATH  MOJYYEHHBIE  pPE3yJbTaThl  ITO3HABATEJIBHOU
NEeATEIbHOCTH B YCTHBIX W NHUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUIO
pEe3yIbTAaTOB BBINOJHEHHUSI XMMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEMIECTB, YYEOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MpPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB M COTJIaCOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JECHCTBUW, ONpEAECICHUE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PeryasiTuBHbIC YyHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU IEATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTD, BHIOUpaTh Harbosee 3 hekTuBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
NIO3HABATEJIHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHUPOBATH
NPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKLMSIX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pe3yibTaTa 3asBICHHOW LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMbl€ B YCIOBUM 3aJaHUN.
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HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpemMeTHBIX pe3yJIbTATOB TIO OCBOCHUIO O00S3aTEIIBLHOTO
colepKaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanpbHO pabouelt TPOrpaMMOi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NeucTBul, crnenuduueckue IS IpeAMeTHOM oOjacth  «XUMHUS», BHUJIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0O HOBOIO 3HaHWS, €ro HWHTEpIpETallH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYaIlUsIX.

K xonIy oOyuenus B 8 kyacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHHUI:

® pacCKphIBaTh CMBICI OCHOBHBIX XMUMHYECKUX TOHSTHHA: aToM, MOJIEKyIa,
XUMHUYECKUU DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oIHOpOIHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIM 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi pPEakius, KiacCu(ukanus peakiuii: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, PEaAKIUU 3aMEUICHUs, pPeaKuuu
oOMeHa, 3K30- M SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOU AP(DEKT peakiinm,
SAIpO aToMa, JJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOuTalb, PAJAUYC
aToMa, XUMHYECKasl CBS3b, MOJSPHAs W HEMOJspHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas J0JIs BEIIECTBA
(mporeHTHAsI KOHIIGHTPAIUs) B PaCTBOPE;

® IUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUH U
MPUMEHSIThH ATU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

® ICMOJIb30BaTh XUMHYECKYI) CHUMBOJMKY JJId COCTaBjieHUs (popmMmyn
BEIIECTB M YPABHCHUN XMUMUYECKUX PEAKIIUIA;

® ONpEeNEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUHEHHI MO
dbopmynam, BHJ XUMHUYECKOHW CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbici Ilepuonnueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepromnueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

® ONUCHIBATh M XapakTepuszoBaTh TaOMUMuHyro QopMy Ileproanyeckoit
CUCTEMbl XHMHMYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnmna)y, maneie u
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OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUs, KOTOPhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmuueckux snaementoB J[. U.
MeHpneneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsij s/pa, o0llee YUCIO0 IECKTPOHOB
U pacrpeesieHUe UX Mo JIEKTPOHHBIM CII0SIM);

e Kiaccu(PUIIMPOBATh XUMHUYECKHUE DJIIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMUYECKHAE peakiuu (10 YHUCITy W COCTaBY YYACTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

® XapakTepu3oBaTh (OMUCHIBAThH) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJICKYJISIPHBIX
YpaBHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

® [IPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

® BBIYUCIIATH OTHOCHUTEIBHYIO MOJCKYJISPHYIO W MOJISIPHYIO MAacChl
BCIIIECTB, MACCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IMMPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIUu;

® TIPUMEHSATH OCHOBHBIC OTEPAIMHA MBICTUTEIHHOU EITEIHHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMaTH3alluio0, KiIacCHU(HUKAIIHIO,
BBISIBIICHUE TIPUYUHHO--CJICJICTBEHHBIX CBS3€H — JJI1 U3y4YEHHUs CBOMCTB
BCIIECTB M XHWMHYECKHUX pEaKIUi, ECTECCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJACHUE, W3MEPCHHE, MOJICTUPOBAHHE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CjenoBaTh  MpaBWJiaM  TOJB30BAHMS  XUMHUYECKOW  MOCYyAOW |
nabopaTopHbIM 000pYy/IOBaHHWEM, a TakXKe TMpaBWiaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH TIO BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMBITOB IO TOJYYEHHUIO H COOUPAHHIO
razoo0pa3HbIX BeLIECTB (BOJAOpPOJA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M NPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHHWIO PACTBOPOB IIEIIOYCH W KUCIOT C MTOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTasent, METHIIOPAHXK U JPYTHUE).

K xonIty oOydenus B 9 Kjiacce mpeIMETHBIC pe3yIbTaThl HA 6a30BOM ypOBHE

JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSATHH: XUMHYECKUI
AJIEMEHT, aTOM, MOJIeKyja, WOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PEaKIus, XUMUYECKasi CBSA3b, TEIJIOBOU AP HeKT
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peakuuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  AJIEKTPOJIHTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOIUTHYECKAs IHUCCOLMALMS, PEAaKIUd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOoOpaTUMbIE pPEAKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE pPEAKLUH,
OKHUCJIUTENIb,  BOCCTAHOBMUTENIb,  OKHUCICHHE M  BOCCTAaHOBJICHHE,
aJIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasl CBS3b (KOBAJICHTHAasl, MOHHAs,
MeTaJuInYecKasi), KpUCTAUIMYECKass pElETKa, KOPpPO3Hs METAJUIOB,
CIUIABBI, CKOPOCTb XUMHYECKOM PpEAKLUUH, IPEIEIbHO IOIyCTHUMAas
koHueHTparusa [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMYECKHX TMOHATHH U
MPUMEHSTH ATH MOHSTHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUM;
UCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JUISI COCTaBiieHUS (opMyl
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKIIUM;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pPa3]IMYHOTO COCTaBa, NPHHAMIEKHOCTh BEUIECTB K
onpenenéHHOMY KJacCy COEIMHEHMH o (opmysaM, BUA XUMUYECKON
CBA3M (KOBAJE€HTHas, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSX, 3aps]l MOHA M0 XUMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPax HEOPTraHWYECKUX COEIMHEHHM, THI KPUCTAIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTepU30BaTh
Tabnuunyio Gopmy Ilepuoanyeckoil cUCTEMbl XMMHUYECKHX 3J€MEHTOB:
pa3iuuaTh TOHATUS «TJaBHas mnoArpymmna (A-rpynmna)» U «moOo4Has
noarpynna (b-rpynma)», manele u Oonbline NEpUONbI, COOTHOCHUTH
0003HAauYEHHUs, KOTOpPbIE MMEIOTCA B MNEPUOJUYECKOM Tabiuue, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsii  sA1apa, oOIlIee YHUCIO BJIEKTPOHOB H
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB 3JIEMEHTOB U MX COCAVHEHUI B
npejesiax MajblX MEPUOAOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPIaHWYECKUE BELIECTBA,
XUMHUYECKHE peakuuy (10 YUCIy M COCTaBy YYacTBYIOUIMX B pPEaKIUU
BELIECTB, MO TEIUVIOBOMY 3(P(EKTy, MO0 W3MEHEHUIO CTENEHEH OKUCIIECHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepHu30BaTh (OMHMCHIBATH) OOIIME U CHEHUPUUECKUE XHUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
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npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIMCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO
OoOMEHa, ypaBHEHUS peaklUuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEACTBOM COCTABJICHHUS JIIEKTPOHHOTO OajaHca 3TUX PEAKIIUIA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT MX CTpPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX MPEBpALICHU B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJICKYJSIDHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coOmoaTh  MpaBWia  MOJb30BaHUS ~ XHUMHYECKOM  TOCYIOM |
7abopaTOpHBIM  00OpYNOBaHHWEM, a TaKXe TMpaBWwia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBITOJHEHUIO
Ja00pATOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO W COOUpPaHUIO
ra3000pa3HbIX BENMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

MpPOBOAUTh  PEAKUUH, MOJATBEPKIAIONINE  KAYECTBEHHBIM  COCTaB
Pa3UYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUSI-,
noaua-, kapOonar-, ¢ocdar-, cunamkar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHBI aMMOHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBLHON JEATEIIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3allii0, BBISBICHHE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUS CBOWCTB BEIIECTB U
XUMUUYECKUX PEaKIMi, €CTECTBEHHO-HAy4YHbIE METOJbl I[O3HAHUS —
HaOJI0JICHUE, U3MEPEHUEe, MOJICIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoauyecTBo 35
JIeKTPOHHLIe
Ne HaunmenoBanue 4acoB
/ (uu¢posBbie)
n PasIEIon uTeM Kourpox  Ilpaktu | Jlagoparo o0paszoBareb
I NporpamMmMsbl Bcero | bHbIe YeCKHE | pHple HBIEpeCYPChI
paGOTbI paﬁOT])l OIBITHI
Paznen 1.IlepBoHavyajibHbIeXUMHYECKHETTOHATHUS
bubnuoreka
XUMHA — BaKHaAA LIOK
00J1aCTh €CTECTBO3HAHUSA
1.1 K THICCKOR 7 2 2 https://m.eds
U IPAKTAY 174
P 00.1u/7f4183
JIEITEIILHOCTH YEJIOBEKA e
bubnuoreka
Bemiectsa €CKUE HOK
TBA ¥ XUMUYECKHU
1.2 e;]:( 14 1 3 https://m.eds
15041
peaxtt 00.1ru/7t4183
Tc
Uroro no pazpeny 21
Paspnen 2.BaxHeiinne npeacTaBuTe I HEOPraHMYEeCKMX BelleCTB
bubnuoreka
B K HOK
o3nyx. Kuciopog.
2.1 HOHI}[I}’;I/IC o6 OKSH Hax 6 1 https://m.eds
A 00.1ru/7t4183
Tc
bubnuoreka
HOK
Bonopon. [louarue o
2.2 AOPOA 8 1 1 https://m.eds
KHUCJIOTaX U COJISAX
00.1ru/7t4183
Tc
bubnuoreka
Bona. PactBopsEI. OK
23 . P 5 | | 2 1
[ToustTHE 00 OCHOBAHUAX https://m.eds
00.1ru/7t4183
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Ic
bubanoreka
OcCHOBHBIE KJIaCChI [HOK
2.4  HEOpraHWYEeCKUX 11 1 1 5 https://m.eds
COETMHEHUN 00.ru/7f4183
¢

Uroro no pazneny 30

Paznen 3.1lepuoanuecknii 3akoH u Ilepuoanyeckasi cucreMa XUuMHYECKUX
3j1eMeHTOB JI. . MenpaesneeBa. CTpoeHn eaToMOB. XUMHUYECKAsl CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepuoanueckuii 3aK0H U buonmoreka
ITepnoanyeckas cucrema HOK
3.1 XAMUYECKHUX 3JICMCHTOB 7 1 https://m.eds
JI. 1. Menpneneena. 00.1u/714183
Crpoenue atoma Tc
bubmmnoreka
XuUMHUecKas CB3b.
OKuCIUTENBHO- LHOK
32 BOCCTAHOBUTEJILHBIC ! ! htps://m.eds
peaku 00.1u/7f4183
Ic
bubmmnoreka
LHOK
Htoro no pazneny 14 https://m.eds
00.1u/7f4183
Ic
bubmmnoreka
HOK
PesepBHOe Bpems 3 https://m.eds
00.1u/7f4183
Tc
OBIIEE KOJIMYECTBO 68 4 6 14
YACOB I1O ITPOI'PAMME
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9 KVIACC

KoanuyecTBO 4acos

JJIeKTPOHHbIE
Ne HaumeHoBaHHe Pa3aesioB Ipakruue JIabop  (yugpossie)
KoHTpoibHbI ATODH
n/n U TeM NPOrpamMMbl Beero CKHe P oOpa3oBaTeibH
e padoThbI BIe
padoTsI ble pecypchl
OIIBITHI
Paspnen 1.BemiecTBO 1 XMMHU4YeCKHe PeaKIMU
[ToBTOpEHUE U bubmmoreka
11 yrayOneHne 3HaHUH 4 I[HOK
' OCHOBHBIX Pa3JiejioB https://m.edso
Kypca 8 kiacca 0.ru/7t41a636
OCHOBHELC bubmmoreka
HOBHBI
1.2 3aKOHOMEPHOCTH 5 LOK
| XI/IMI/I‘IGCKII)/IX €aKIuit hitps: //m.cds0
peEart 0.1u/7£412636
DNEKTPOIUTHYECKAS bubmmoreka
JIUCCOIAALIMS. LHOK
1.3 8 1 1 1
XUMUYECKUE PEAKIIUU B https://m.edso
pacTBopax 0.ru/7t41a636
Uroro no pazneny 17
Paznen 2.HemeTan bl M UX cOeTUHEHUS
OO0mras xapakTepUCTHKA bubmmoreka
)1 XHMHYECKUX IJIEMEHTOB 3 1 1 HOK
' VI A-rpynmiibi. https://m.edso
l"anorenst 0.ru/7t41a636
OO0m1as xapakTepUCTHKA bubmmoreka
XUMHYECKHUX DJICMEHTOB LHOK
2.2 } 5 2
VIA-rpymnmsl. Cepa u e€ https://m.edso
COCTMHCHUS 0.ru/7t41a636
OO01mas xapakTepucTuKa
B P P bubanoreka
XUMHUYECKUX JJIEMEHTOB
[HOK
2.3 VA-rpynmsl. A30T, 9 1 2
Poctho https://m.edso
U BX
P 0.ru/7£412636
COCTMHCHUS
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OO6u1as xapakTepucTuka

bubmmoreka
XUMHUYECKUX DIIEMEHTOB LIOK
2.4 IVA- Y 11 3
p K eﬁgggi meepoﬂ https://m.edso
P 0.ru/7f412636
COEIMHEHUSI
Uroro no pazaeny 28
Pa3pen 3.MeTaJsIbI M NX CO€THHEHUS
bubmmoreka
OO0wue cBOMCTBA IHOK
METAJIIOB https://m.edso
o.ru/7f41a636
bubmmoreka
Baxxueiimme metasisl U I[HOK
3.2 13 2
UX COEINHEHUS https://m.edso
o.ru/7f41a636
Uroro no pazaeny 17
Paznen 4. Xumus u okpy:xawmas cpeaa
bubmmoreka
BemectBa u MmaTepuanbl I[HOK
4.1 3
B )KM3HHU YEJIOBEKA https://m.edso
o.ru/7f41a636
Uroro no pazneny 3
bubmmoreka
PesepBHOE Bpems 3 HOK
p p https://m.edso
0.ru/7f41a636
OBHIEE KOJIMYECTBO 68 12
YACOB I10 I[TPOTPAMME
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