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MNOACHUTEJIBHAS 3AIIMCKA

[IporpammMa 1O XMMHUUM Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus
COCTaBJI€HAa Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUSI OCHOBHOMU
o0pa3oBaTenbHON IPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepaibHOl pabodeil MHpPOTrpamMMbl
BOCITUTAHUA U C yUETOM KOHIICTIIIUU MPETIOAaBaHus YICOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma mo xuMuuM AA€T TPEACTABICHHE O UENSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe MPEJIMETHOE coaepKaHue,
MpeayCcMaTPUBACT pacClpe/e]ieHue €ro Mo KjlaccaM W CTPYKTypHpOBaHHUE IIO
pazienaM M TeMaM NOporpaMMbl 1O XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCEAOBATEILHOCTh  M3YUYCHHUS XUMHUHU € Y4YETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTO  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOMN
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHMs, a Takxke TPeOOBaHMI K
pe3yibTataMm 00yueHHs] XUMUU Ha YPOBHE 11€JIEH U3yUYeHUsI IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOW JEATEbHOCTH OOYYaromerocs IO OCBOCHUIO
y4eOHOT0 COJIepKAHMUS.

3HaHWE XHMHUHU CIYXXUT OCHOBOW J1Jisi (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyarolierocs, €ro NmpeACTaBICHU O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GOopMUpPYEMbIe XUMUEH TPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEIHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, JYHEPreTHYECKOM,
MUILIEBOM U DKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXXHOCTEW 1T CaMOpPa3BUTUA |
dbopMHpOBaHUS KYJIBTYPHI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH
0oOyYarommxcsi, HAaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOW  JIEeSATENBHOCTH,
OKCTIEPUMEHTAIILHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MMOBCETHEBHOM XKM3HU, TaK U B MPOPECCUOHAITBHON A TEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYarOIINXCS;



CIIOCOOCTBYET (JOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTHYECKOE
00pa3oBaHUE 00YUYAIOITUXCSI.

JlanHple HampaBieHUs B OOyYEHHH XHUMHH OOECIEUMBAIOTCA CIeHu(UKON
colepkaHusi ~ y4eOHOro  TpeIMeTa, KOTOPBIM  SIBISETCA  MEeAaroruuecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMHUU Ha OINpPEACIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHWMHU U HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHSATHM
OpraHU4eCKON XUMHH.

CrtpykTypa coaepxaHHs NpOrpamMMbl M0 XUMUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO mnoaxoaa K €€ uszydeHuro. ColepikaHHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpraHM30BaHbl 110 MPUHIUITY
[IOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUN
Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHsI O CTPOEHUU aTOMa U XUMHYECKOU CBSI3U;

— TMpeACTaBIE€HUN 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBIMOJHSS (PYHKIMM OOBSICHEHUS U IMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEW NMPAKTHYECKOrO NMPUMEHEHHUS U MOJYyYECHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CHOCOOCTBYET  (DOPMHUPOBAHHIO
IIPEIACTABJICHNS] O XUMUYECKOM COCTABJISAIOLIEH HAYYHOU KAPTUHBI MUpA B JIOTUKE
e€ CHCTEMHON MNpUpONbl, IEHHOCTHOIO OTHOIIECHHWS K HAyYHOMY 3HAHUIO U
METOJaM INO3HaHUA B Hayke. M3ydyeHHe XHMHHM NPOUCXOIUT C MHPHUBJICYEHUEM
3HaHUU M3 paHee U3YUYEHHBIX Y4YEOHBIX MpeAMeToB: «OKpyKaroui MHUpY,
«buonorus. 5—7 knacce» u «duszuka. 7 Kiaacey.

[Ipy wu3yyeHUH XUMUU MOPOUCXOJUT (HOPMHUPOBAHME 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH 4YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOH KYJIbTYPBHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHWU CUCTEMBI XHUMHYECKHX
3HaHUU — BaXHEHINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM,
JOCTYITHBIX 000O0IIEHUIT MHUPOBO33PEHUECKOT0 XapaKTepa, sI3bIKa HAyKH, B



MpUOOIIEHUH K HAy4YHBIM METOJIaM TIO3HAHUS TPU H3YYCHHH BEIIECTB W
XUMUYECKUX peakiuii, B GOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN H
UX TPUMEHEHUU B Y4eOHO-TO3HABATEILHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JeSATEIbHOCTH, OCBOCHMM NpaBWJ 0OE€30MaCHOTO OOpallleHHus C BeEllecTBaMU B
[MOBCEJHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsl BaKHOE
3HaUYEHUE MPUOOPENH TaKue 1eNH, Kak:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MpUOOIIECHUE
oOy4Jaronmxcsi K CamMOCTOSATEIbHON IO3HABATEIbHON JEATEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUHY;

— o0ecredeHue yCIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIMMUCS
OMbITa PA3HOOOPA3HON MESITENBHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIU), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE JJIA
Pa3JIMYHBIX BUJOB JEATEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIMOHAIBHOW M  E€CTECTBEHHO-HAYYHOMU
rpaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSACHITH U OIICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, UCIOIb3ys 3HAHUS U OIBIT, MOJYYCHHBIE MPU H3YUYECHUU
XUMUU, TIPUMEHSITh UX MPU pEHIeHUH TpoOJieM B TMOBCEAHEBHOW KU3HU W
TPYAOBOM JESATEIBHOCTH;

— (¢dopMupoBaHre y OOydYaromuxcss TYMaHUCTHYECKUX OTHOIICHHM,
MOHUMAaHUSl [EHHOCTH XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH OKOJOTUUYECKH
LIEJIECOO0PA3HOr0 TMOBEACHHUS B OBITY W TPYAOBOW JEATEIBHOCTH B LEIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOILICH TPUPOIHON CPEJIbL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX  ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOdWIISI ¥ HANPaBICHHOCTU JAIBHEUIIIETO
oOy4eHwusI.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUIsl HM3YyYCHHUs] XMMHUHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacon: B 8 kiacce — 68 1acosB (2
yaca B HeZelmo), B 9 kiacce — 68 vacos (2 yaca B HeZEI0).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE MOHSITHS

[Ipeamer xumun. Posib XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pazaeneHust cMeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckas Qopmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs AaTOMHAas —Macca.
OTtHocuTeNbHAsT MOJIEKYJIsIpHast Macca. MaccoBasi 7101 XUMHUYECKOTO dJIeMEHTa B
COCIMHEHHUH.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpHBIX EIWUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkne U XMMUYECKUE SBIICHUS. XUMUYECKass Peakius U e€ MpU3HaAKH.
3aK0H COXpaHECHHMsI MAacChl BEIIECTB. XUMHUYECKHE ypaBHeHHS. Kiaccmbukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3I0KEHUs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHWYECKOH IMOCY/IOH, TTpaBujaMu padOTHl B J1ab0opaTopuu u
npuémMamMu o0palleHus ¢ J1adopaTopHbIM O0OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPTAaHMYECKUX BEIIECTB, HAOJIOJECHUE
¢usnueckux (MJIaBjIeHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHWE W KOHJEHCAIMs BOJbI) M XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
MEJIHOM MPOBOJIOKH, B3AUMOJEHCTBUE MeJa C KUCIOTOM) SIBICHHUM, HAOIIOACHUE U
OTHMCAaHWE TPHU3HAKOB TPOTEKAHWS XMMHUYCCKHX Ppeakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE THAPOKCUIA
Menu (II) mpu HarpeBaHuu, B3auMOJECUCTBUE Kelie3a ¢ pacTBOpoM conu menu (II),
U3Y4YEHHE CIOCOOOB pa3esIeHHUs] CMECEH: C MOMOIIbIO MAarHuTa, (PUIbTPOBaHUE,
BBITIApUBAHUE, JTUCTHUIAIMSA, XpoMaTorpadus, MPOBEACHUE OYNUCTKHA ITOBAPESHHOM
COJIM, HaOJIOJEHUWE U  ONUCAaHHUE  pPe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUs MacChl, CO3JaHUE MOJENed MOJEKYII
(1IapocTepKHEBBIX ).

BaskHelinue npeacTaBUTEe I HEOPTraHUYECKHUX BelleCTB

Bo3gyx — cMech razoB. CoctaB Bo3znyxa. Kuciopon — 31€MeHT W mpocToe
BemecTBo. Haxoknenwe Kuciopoga B TMpUpoae, (PU3NYecKne W XUMUUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. [Ipumenenne kuciaopoaa. CrocoObl



MOJIY4eHUsS] KHUCIOpoJa B JIa0OpaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B npupojie. O30H — amioTporHas MoaupUKaIUs KUCIopoa.

TennoBoit 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpPaBHEHHS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJICHHE MAPHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — nsnemeHT UM mpocroe BemiecTBO. HaxoxkaeHuwe Boaopoaa B
npupoae, GuMdeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. KucimoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHCHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceiieHHble M1 HEHaACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PACTBOpPE. XUMHUUECKAE CBOMCTBA BOABI. OCHOBAHUS.
Ponp pacTBOpOB B Ipupoze U B )KU3HU 4esioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHue NpUpoAHbIX BoA. OXpaHa U OUYKMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojieoOpa3yroiiue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. DuU3MYECKHUe M XUMUYECKHE
CBOMCTBA OKCUJIOB. IlonydyeHne OKCUI0B.

OcHoBanus. Knaccupukanuss OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. Homenknarypa ocHoBanuil. Pusnyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [loryyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. ®Ouszndeckue u
XUMHUYECKHE CcBoOMcTBa KHCIOT. Pag axktmBHOocTH MeTamaoB H. H. bekerona.
[Tomy4yeHue KUCNIOT.

Comu. Homenknartypa conei. @U3nyuecKkue 1 XMMHYECKHE CBOMCTBA COJICH.
[Tomyuyenue comnei.

['eHeTnyeckas CBS3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepuUMeHm

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3JIyX€E, IMOJyUYECHHUE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOMCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpamieHuss TopeHus (Tmokapa), O3HaKOMJICHHE ¢ O0Opas3llaMu OKCHIOB H
OMKMCaHUEe MX CBOMCTB, TMOJydeHHE, COOMpaHWe, pPACIO3HABAHUE U HM3YyUYCHHE
CBOMCTB BoJIOpoja (TopeHue), B3auMoJeicTBrue Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPUAIOB), HAOIIOJCHUE O00pa3lloB BEIIECTB
KOJMU4YeCTBOM 1 MOJb, HCCIIEIOBaHWE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONPEACIHEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJECMCTBHUE BOJbI C METAJNIAMU
(HaTpueM u KajbleM) (BO3MOXKHO HMCIOJIb30BAaHUE BHUICOMATEPHAIIOR),



uccaeoBaHue  00pa3loB HEOPraHWMYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOII0ICHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3yueHue B3aumojeiictBus okcuma meau (Il) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHd, pPeaklUWil HEUTpalM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO0 METaJla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3aJad Mo TeMe «BaHellue KiIacchl HEOPraHUYeCKUX
COEIMHEHU.

Ilepuoguvecknii 3axkoH u Ilepuoamyeckas cucreMa XMMH4YECKHX
iemenToB JI. U. MenneneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OxucInTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble MOMBITKM KIacCU(PUKAIMM XUMUYECKUX 3JieMeHTOB. [loHsATHe o
rpynnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIETOYHO3EMENIbHbIE METAJLIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM(OTEpPHBIE OKCUIbI
Y THUJIPOKCUJIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N.  MenngeneeBa.  KoporkonmepuomHas ©  JJIMHHONEPUOIHAS (bopMbI
Ilepnoguueckon cucteMsl xumudeckux 3ieMeHToB 1. . MenneneeBa. Ilepuonasl
n rpynnbsl. PU3NYECKHHA CMBICH HOPSAKOBOIO HOMEpA, HOMEPOB IEpHUOJa U
IPYIIIBI 3JIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnektpoHsl. CTpoeHue
DIIEKTPOHHBIX ~ 000M04YeK aromMoB TmepBbIX 20 XUMHYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. . MenneneeBa. XapakTepUCTUKA XWMHYECKOTO
3JIEMEHTA 10 €10 noJjoxeHuto B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHMHYECKHX 3JEMEHTOB,
METAJUNINYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IpynaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproandeckoil CuCTEMbl XUMHUECKHUX
3JIEMEHTOB JJId pa3BuUTHs Hayku W npaktuku. J[. 1. MenneneeB — yuyéHbli U
rpakIaHUH.

Xumuueckas cBsizb. KoBasieHTHass (TOJisipHAst M HEMOJISIpHAs) CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenb okucieHus.  OKHUCIUTENbHO--BOCCTAHOBUTENIbHBIE  PEAKLUU.
IIpoueccol OKUCIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJEHCTBUE
IMAPOKCHJIA LMHKA C PAacTBOPAMHU KHUCJIOT M IIEJIOYEH, MPOBEICHHE OIIBITOB,
WUTFOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIIUTEIBbHO-BOCCTAHOBHUTENBHBIX  pPEeaKkUUn
(ropenue, peakinu pas3ioKeHUs, COeTUHEHHUS ).

Mescnpeomemmnbnie céasu



Peanuzammsi MEXNpeaMETHBIX CBs3€H NMpU M3YYCHUM XUMUU B 8 Kiacce
OCYILIECTBJISIETCA 4Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHHM, TaK W MOHSATUM, SBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccuukamus, TMepUuOIUIHOCTh, HAOJIOICHHE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®usuka: Marepus, aroMm, OHJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOMNbI, PAAMOAKTUBHOCTh, MOJICKYJIA, AJEKTPUYECKUN 3apsl, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (U3WUYECKUE BEIUYMHBI, STUHUIIBI
M3MEpPEHUs, KOCMOC, TUIAHETHI, 3BE3/b1, COTHIIE.

buomnorus: doTocunTes, npIxanue, ouocdepa.

['ecorpadms: armocdepa, rumpocdhepa, MHUHEpaANbl, TOPHBIE  IOPOJIBI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peaKkUus

[Tepnonnueckuii 3akoH. [leppoguyueckas cucteMa XMMHUYECKHX 3JIEMEHTOB /1.
N. Menneneera. CtpoeHue aTtomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHOJOB, KM, KaJblLHUI M UX
COCIMHCHUHA B COOTBETCTBHHM C IIOJIO)KEHHEM 3j1eMeHTOB B Ilepuonnueckon
CHCTEME U CTPOECHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJAbl XMUMHYECKOM CBSI3H. THUIBI KPUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEMIETKH U
BUJla XUMHYECKOU CBS3H.

Knaccudukaiys u1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3JIMYHBIM KJIacCaM HEOPraHNUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi 10 pa3IMIHBIM MpH3HaKaM (110 YUCTy
M COCTaBy Yy4YacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TermioBoMy 3ddexrty, mo
U3MEHEHUIO CTENEeHeW OKUCICHHUS XMMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUYECKUE PEaKIUH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xuMUUYecKoW peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOPaTUMBIX XUMHUYCCKUX peakiusax. [loHsATHe 0 TOMOT€HHBIX M T'€TePOrCHHBIX
peakuusx. [lonstue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW pPEAKIUU M TOJO0KEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIC  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBLHOM peakinu. COCTaBlieHHE ypaBHEHUI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HKCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMU BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XxuMudeckoi cBszu. CteneHp Aucconnanuu. CHUIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Peakiuu nonHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS pPEaKIii HIOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HMOHHBbIE YypaBHEHHUs peakiuil. CBOWCTBa KHCIOT,
OCHOBAaHMM M COJIG B CBETE TMPEJACTABICHUN 00  BJIEKTPOJIUTHUUECKOM
nucconuanvu. KauecTBeHHbIE peakiuyd Ha HOHBL. [oHATHE O THAPOIIN3E COJIEH.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HeMeTaioB (rpadura U ajiMasza), CIO0XKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JCUCTBUSl PA3NMUYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTU
pacTBOpPOB BEIIECTB, MPOILECCa AUCCOUMAIMA KHUCIOT, WIEJIOYEd U COJer
(BOBMOXXKHO  HCIIOJIB30BAaHUE BHUJEO MaTEpHaloB), MPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKK  NPOTEKAHWS  peakluii HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIAEIEHHWE Ta3a, oOpa3oBaHME BOJIbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUI
(ropeHue, peakiuu passIoKEHUs, COCMHECHUS), paclo3HaBaHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HemeTta/uibl 1 MX COeIUHEHUS

OO6mast xapakTepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3MUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHMHUYECKHE CBOMCTBA Ha TMpUMEpe  XJiopa
(B3auMoJielicTBUE C MeTa/llaMHM, HEMeTaJUlaMH, IerodamMu). XIJIOPOBOJIOPOI.
ConsiHasg KUCJIOTa, XMMUYECKHUE CBOMCTBA, IMOJydeHUE, puMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJOPOJa HAa OpPraHU3M 4elioBeKa. BaxHeliue XJIOpUIbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka 3aeMeHTOB VIA-rpymmbsl. OcOOEHHOCTU CTPOEHUSs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa ceprl. CepoBOIOPOJ, CTPOCHUE, (PU3HYECKUE U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnorta, (QuU3MYECKUE U XUMHUYECKHME CBOMCTBa (0OIIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H  crnenuduyueckne). XUMUYECKHUE PpEeaKIlui,
JeKaIe B OCHOBE MPOMBINIJIEHHOTO CIOC00a TONyYeHHs] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCHOThL. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAs PEAKIUs Ha



cynabdar-uoH. Haxoxzaenue ceppl M €€ COeIMHEHUH B MHpUpoJe. XUMHUYECKOE
3arpsA3HECHHUE OKPYXKAIOMIEH Cpeabl COSAUHECHUSIMU Cephbl (KUCIOTHBIE JOXKIM,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHHUS.

OOmast xapakrepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/IE,
du3nueckre U XuMHueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
du3nuecKre U XUMUYECKHUE CBOMCTBA, MoJydeHue U nmpumeHeHue. Coinu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoNydeHHe, (PU3UYSCKUe M XUMHUUYCCKUE
cBoiicTBa (0OIIME KaKk TWPEACTABUTENA Kiacca KHCIOT W CrenupuvecKue).
Hcnonp3oBaHne HUTPATOB M COJEM aMMOHHS B KayeCTBE MHUHEPAIbHBIX
ynoopenuii. XuMrU4ecKoe 3arpsi3sHeHUE OKPY KaIOIIeH CpeJibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHW, 3arpsA3HCHHE BO31yXa, MOYBBI U BOJO0EMOB). Docdop,
ajutoTponHele Moaudukanuu Qocdopa, puznyeckue U XMMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dhochopHas kuciaoTa, GU3NIECKUE U XUMHUICCKUE CBONCTBA,
nosyaenue. McnonbszoBanue pochaTtoB B kaueCTBE MUHEPATBHBIX YI0OpEHU.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHHA.  YTIEpOH,  aJUIOTPOIHBIE
Moau(dUKalMKM, PpacOpOCTpaHEHHE B MPUPOAC, (PUIMYECKUE U XUMHUYECKHE
cBorictBa. Ancopomusi. KpyroBopot yriaepona B npupoae. OKCUabl yriaepoaa, ux
dusznueckue W XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIYYCHHE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a ri00aJbHOTO TOTEIUICHHWS KJIMMAaTa, TapHUKOBBIN
addekT. YronpHas KUCaoTa U €€ ColM, X PU3NUYECKUe U XUMUYECKHUE CBOMCTBA,
nojiyueHue W TnpuMmeHeHue. KadecTBeHHas peakmuss Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TJIUIEPHUH, YKCYCHas KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YTJICBOAOPOIOB (yrosib, NPUPOAHBIA Ta3, HePTH),
MPOJYKThI UX mepepaboTku (OCH3MH), WX POJb B OBITY W MPOMBIIIICHHOCTH.
[TonsTre 0 OMOJOTUUECKU BAaXKHBIX BEIIECTBAX: KUpax, Oenkax, yrieBojgax — U Ux
poii B KM3HM 4elloBeKa. MarepuanbHO€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npumeHenue. CoenuHeHuss KpeMHus B mpupojne. OOmme mnpeacTaBieHus 00
okcune kpemHus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIOJH30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. Ba)kHellme CTpouTeIbHbIE MaTepualbl: Kepamuka,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobaembl 6€30MacHOro MCHOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepuMenm:

U3ydeHue 00pa30B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJSIHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsSI, OIBIThI, OTPAKAIOMIME (PU3MUYECKHE M XHUMHYECKHUE CBOMCTBA
TaJIOTEHOB M HX COEJIMHEHH (BO3MOXHO MCHOJb30BAHHE BUIECOMATEPHUATIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu ceppl W €€ COCNUHEHHSIMU  (BO3MOXXHO  HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOMIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHCIIOTBI, M3YYEHHE XHUMHYECKUX CBONCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEECHNE KaUeCTBEHHOW pEaKIMu Ha cyJibdar-
WOH W HAOJIOJIeHWE TpHU3HaKa e MPOTEKaHUs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBamMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (ochopHBIX yn00peHul, moayyeHue,
coOWpaHue, pacno3HaBaHWME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX pPEakUWid HAa MOH aMMOHUSA U QocdaT-uOH U U3yUEHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICIICTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOXKHO UCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), U3y4eHUe Mozelen
KPUCTAUIMYECKUX PEIIETOK aimasza, rpadura, (QyuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJCcCOPOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTHUBOrasa, MoJIydeHHe, COOMpaHue, pacrno3HaBaHUE U U3YyUYECHHE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJICHHE KAaUeCTBEHHBIX pEaKiil Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE [PU3HAKOB MX MPOTEKaHUS, O3HAKOMIICHHE C
MPOJIYKUHUEH CHUIIMKATHOW MPOMBILUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3a71a4 110 TeMe «BakHelnme HeMeTauIbl U UX COETUHEHUI.

MeTaJiibl U X COETUHEHUS

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosioxkeHus B llepuonnueckor cucreme xumMuueckux a3memeHtoB J[. W.
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTainueckasl CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKUU  Psif
HaIpspDKeHU MeTamuioB. u3nueckue U XUMUUECKHE CBOMCTBa MeTaiuioB. OO0mue
CrocoObl MOdy4YeHus: MeTauioB. [IoHSATHE O KOpPpO3MHM METANIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Koppo3uu. CmuaBbl (CTajgb, YYTyH, MIOPATIOMUHUM,
OpoH3a) U WX MPUMEHEHUE B OBITY M MPOMBINIJICHHOCTH.

[Ilenounbie MeTAIIIBL: MOJOXKEHNUE B lleproanueckor CUCTEME XHUMUYECKUX
anemenToB JI. 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HaxXO0XIACHUE B IIPUPOLE.
duznyeckre U XUMHYECKHE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKcuasl u



TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHune WIENOYHBIX METAUIOB M UX
COEIMHEHUM.

[[lenoyHno3emenbpHblE METAUIbl MarHuid MW KaJbLMW: IOJOXKEHHUE B
[lepnoanueckon cucreme xumudeckux snemeHtoB . 1. MenpaeneeBa, crpoeHue
UX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUECKHUE U XMMUYECKHUE CBOMCTBA MarHus
U Kanbiuda. Baxuelne coeluHEHUsT Kaiablus (OKCUZ, THIPOKCHI, COJIH).
XécTkocTh BOJBI U CIIOCOOBI €€ yCTPaHEHUS.

AJroMUHUN: TIoJ10)keHuE B [leproanueckoi cucTeMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoEHHE aroma, HaxoxaeHue B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonmoxenne B lleproanueckor cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenpgeneeBa, CTpoeHME aToOMa, HAXOXJICHUE B mpupoge. Dusnueckue u
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIbI U cosn kenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJL30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIBIIUS W HATpUsS C BOJOH (BO3MOXKHO HCIIOJb30BAaHHWE BHACOMATEPHAIIOR),
VCCJIEJOBAHUE CBOMCTB >KECTKOW BOJIbI, MPOLIECCA TOPECHUS KEJIE3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAaHME  BHUJIEOMATEpPUANIOB), IPHU3HAKOB  IPOTEKAHUS
KaYECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KajablMs, allOMUHUS, IIMHKA, KeJie3a
(I1) u xenesa (III), menu (II), HaOMOICHHE M OTIMCAHUE TIPOIIECCOB OKPAIIUBAHMSI
IJJaMEHH MOHAMM HATpWs, Kajlusg W Kalblugd (BO3MOXHO MCIOJIb30BAHHUE
BHJICOMATEPHUAJIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHIA aTFOMHHUS
Y TUIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxHenime
METaJlJIbl U UX COCIMHCHUS.

XuMuA 4 OKpYysKaolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOM JKHU3HM 4YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiui B ObITy. [lepBas momorns npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouleld cpennl (MpenenbHas AOMyCTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun SKOJIOTMYeCKUX
npoosieMm.

Xumuueckuii IKcnepumenm:

H3yueHHe OOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbIC
MaTepuabl).

Mescnpeomemmnbnie céasu



Peanuzamnus MeXnpeIMeTHBIX CBsi3ed NpU HM3y4yeHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIIOJIIb30BaHHE Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMU JJISl OTIENbHBIX NPEAMETOB
€CTECTBEHHO--Hay4YHOTI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAY4YHbIM (PAKT, TMIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIaccu(uUKaluusg, MNEePUOAUYHOCTh, HAOJOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, I[TapHUKOBBIN
3¢ exT, TEXHOIOT S, MAaTEPHUAITHI.

®dusuka: MmaTepus, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKIH],
M30TONBI, PaJUOaKTUBHOCTb, MOJIEKYJA, JJIEKTPHUUECKHI 3apsll, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, JAUDJIEKTPUKH, (HOTOSJIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOE COCTOSIHUE BEIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAS
pelmérka, CIulaBbl, (PU3UYECKHE BEIUYMHBI, €IUHHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, COHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIC
yA00pEHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruzapocdepa, MUHEpalbl, TOpPHBIE IOPOABI,
[I0JIE3HBIE MCKOIIAEMBbIE, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMBl OCHOBHOTO  OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOYy4YeHUs XMMHHM B €IWHCTBE y4EOHOH H
BOCIHUTATEIBHOMN NIESITEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMM, IPUHATHIMU B
oOIllecTBe TMpaBWIaMHd M HOPMaMH TIOBEJEHUS U CIIOCOOCTBYIOT IIpoIleccaM
CaMOIIO3HaHUsl, CAMOPA3BUTHUSI U COLIMATN3AINKN O0YyYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXKalOT  T'OTOBHOCTh  OOYYArOIIUXCS
PYKOBOJICTBOBaTbCA  CHUCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAUM W
pacIIMpeHUe OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
M HAYYHOMY HaCJEMI0, TOHUMAHHUS 3HAYEHUS XUMHUYECKOM HAYKU B JKU3HU
COBPEMEHHOT0 OOIECTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(MOpMalueil o
MEPEJIOBBIX JOCTHXKCHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MHUpa U OOIIIECTBA;

2) TpakKIaHCKOT0 BOCTIMTAHMS

MPEACTABICHUS] O COLMAIBHBIX HOPMax M TPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOINECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOW M JAPYTHX  BHUAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH JEATEIBHOCTH TIPH
BBITIOJTHEHUW Y4YEOHBIX, TO3HABATEIBHBIX 3aJa4, BBINOJHEHUA XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOECKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpoIecCe ITOM Y4YCOHOW JESITCIHbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJCHME M TIOCTYNIKM CBOMX TOBApUILEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB,;

3) HEHHOCTH HAYYHOTI'0 TIO3HAHMA '

MHPOBO33PEHUYECKHE TPEJICTABICHHUS O BEIIECTBE M XMMHUUYECKOW PEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTaBIISAIOLINE
OCHOBY JIJIs TIOHMMAaHUSI CYIIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKA C
NPUPOJTHOM CPEAOH, O POJIM XUMHUH B TOZHAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOJaEMBIX IPOIECCOB M SIBIICHHH,
MO3HaBaTEIbHON, MHGOPMAIIMOHHOW W YWUTATENIbCKOW KYJbTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECCKUMHU CpEACTBaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M MO3HAHUIO, JHO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHMIO, MPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHUS B
JlaabHEHIIIeM;

4) popMHUpPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCJIECACTBUUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIUMOCTH  COOJIOJICHUST TIpaBUil OE€30MaCHOCTU TMpU  OOpaIllEHUH C
XUMUYECKUMU BEIIECTBAMH B OBITY U PEAIbHOMN KU3HU;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccril U Tpyia pa3IuyHOTo poja,
YBOKECHUE K TPYIy U pe3yJbTaramM TPYIOBOM ACSATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIMETHBIX 3HAHMM 10 XHUMHH, OCO3HAHHBINM BBHIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOJAOIIKEHUSI 00pa30BaHus C YYETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHon Tpo(eccuoHaIbHON NESITENFHOCTH U Pa3BUTUSL HEOOXOUMBIX YMEHHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) IKOJOrH4eCKOro BOCIIUTAHMS

HKOJIOTMYECKHU IIeJIecO00pa3HOe OTHOIIEHUWE K MPUPOJEC KaK HUCTOYHUKY
U3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE EHHOCTU 3J0POBOTO U
O6e3zomacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJCHUS
MpaBuJ1 0€30MacHOTO MOBEICHUSI TIPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAKOIINX 30POBbIO U KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, JJIs
pEeILIEHNS 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH ITPUPOJTHON CPENOH, IS TTOBBIIICHUS
YPOBHSI  9KOJIOTMYECKOW  KyJIbTYPhl, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIEM M IMyTel WX PEeHIeHUs TMOCPEJCTBOM METOJ0B XHUMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe wmeTampeaMeTHBIX pE3yIbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUsS MHPOBO33pEHHUsI OOIIEHAYYHBIC TIOHATHS (3aKOH, TEOopus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTroe.), KOTOphIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHWI W3 3TUX MPEeaAMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOU KapTHHE MHUPA, U YHUBEpCAJIbHBIC ydeOHbIE EUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), KOTOphIE OOecmeunBarOT (GOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOU
NEeSITEbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe JeliCTBUS

Bba3oBble Joruueckue J1elicTBUA:

YMEHUSI MCMOJB30BaTh NPHUEMBI JIOTMUECKOTO MBIILIEHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpPHBIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHATHUSIMH), UCIOJIb30BaTh
MOHSATHS JIJIs1 OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBIICHUMN, BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAINKA XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIUi,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTaAMHU H3yUCHMS,
CTPOUTH JIOTHUECKHE PACCYX ACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKIIFOUCHUS,;

yMEHUE TPUMEHSITh B TMPOIECCE TMO3HAHUS TOHATUS (IPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUKM MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMUueckas QopMmyjia U YpaBHEHUE
XUMHUYECKON PeaKIuu — MpU PElICHUH y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJENBHBIX TPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKU M3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJCTBCHHBIE CBSI3M U
POTUBOPEYHS B U3YUAEMbBIX MPOIECCAX U SBICHUSIX.

ba3zoBble uccienoBare/bCKue 1eMCTBUA!

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI [JIi (POPMUPOBAHUS THUIIOTE3Bl IO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO ITUTAHUPOBAHUIO, OPTraHU3AIlMUd M TMPOBEICHUIO
YUYCHUYECKMX OKCIEPUMEHTOB, yMEHHUE HaOJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIAETOBAHUSI, COCTABIISITh OTYET
0 TIPOJIeTIaHHOM paboTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH WU MHTEPNPETHPOBATH HHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MPEACTABICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUHUKOB
(HayyHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHWMHUYECKOTO COJCpP)KaHWs, CIPABOYHbBIC
mocoOus, pecypcel MHTepHETa), KPUTHYECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3lWYHbIE METOJBI U 3alpOChl MPU MOUCKE M OTOOpE
MH(GOPMALlMM U COOTBETCTBYIOLIUX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHNUE OIIbITA B
o0JacTH HUCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOH aKTHBHOI'O MCIOJIb30BaHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpPAaTh ONTUMAIbHYIO (OpMY MpEACTaBICHUS HHPOPMALIUHA U
WUTIOCTPUPOBATh pEIIacMble 3aJayd HECIOXKHBIMM CXEMaMH, JUarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOHWHAIUSMU,

YMEHHME HCIIOJIb30BaTh W aHAJIM3MpOBaThb B Ipoliecce Yy4dyeOHOW U
HCCIIEIOBATENLCKON NEeATEIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA W TPAHCIOPTa HAa COCTOSIHUE OKpYXaroled HpUpOAHOU
cpensl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIE JCHCTBHSA:

YMEHMs 3a/JaBaTb BONPOCH (B XoAe auanora M (WinM) IUCKYCCHH) IIO
CyumiecTBy  oOCyXJaeMol  TeMbl, (OPMYyJIUpOBATH  CBOM  MPENJIOKEHUS
OTHOCUTEJILHO BBIIIOJHEHHS IPEIJIOKEHHOH 3a/1a4u;

YMEHUS  NPEJICTaBIATh  IOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX M NHMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALNI0
PE3yNbTATOB BBINOJHEHUS XUMHYECKOr0 3KCIepuMeHTa (1abopaTopHOro OMbITa,
71a00paTOPHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TPOEKTA);

yMEHUsI Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  ACATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MpoOJEeM Ha OCHOBE yuéTa OOLIMX WHTEPECOB U COTJIACOBAHUSA
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMHU, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, ONPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PerynsiTuBHBIC YHMBepCaIbHbIe y4eOHbIC NCHCTBHSA:

YMEHUE CaMOCTOSITEIBHO ONPENENsATh LEIU ACATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeIBbHOCTh, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI pelleHus YYeOHbIX U
MO3HABATENbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM aJTOPUTM JEUCTBUM IIPYM BBINOJIHEHUM 3aJaHUA C  y4ETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U pEaKUusX,
OLICHMBATh COOTBETCTBUE TMOJIYYEHHOTO pe3yibTaTa 3asBJICHHOW II€JId, YMEHUE
UCI0JIb30BATh Y AaHAJIM3UPOBATh KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 33JaHUN.

MNPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJIep)KaHusl, YCTaHOBJIIEHHOTO JaHHOW ¢eaepaibHOH pabouell MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE 00YYarOIMMHKCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeUCTBUN, crenupuiecKkue I TpeAMETHOW oOmact  «XuMHS», BUIBI
NEATEIbHOCTH MO  IOJYYEHUIO HOBOIO  3HAHWS, €ro  HHTEPHpPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyAITHsX.

K xoH1y 0OydeHus B 8 kiacce npeIMETHbBIE PE3YIbTATHl HA 0a30BOM YPOBHE

JIOJKHBI OTPpaXKaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHU:

e PaCKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHX ITOHATHI: aToM, MOJEKYJa,
XUMUYECKUH 3IIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAS), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxiuu
COCOVMHEHUSA, PEAKIUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PpPEaKIUu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIII0BOU 3((EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTallb, pPaJNyC
aToMa, XUMHUYECKas CBs3b, MOJSPHASA U HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOP, MAacCOBas N0OJS BEIIECTBA
(mpolLieHTHAast KOHIIEHTpAaIusi) B pacTBOPE;

e WULTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX TMOHATHH U
MPUMEHSThH 3TU MOHSATHUA MIPU ONUCAHUH BEUIECTB U UX MPEBPAILCHUI;

¢ ICTIOJIb30BAaTh XUMHYECKYIH0 CUMBOJIUKY JJISI COCTABJICHHs (DOPMYJIT BEIIECTB
Y YPAaBHEHUM XUMHUUYECKUX PEAKIIN;

e ONIPEJICTSATh BAJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHMSX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MIPUHAJIEXKHOCTD BEIIECTB K OIPEIACIEHHOMY KIIACCY COCIWHEHUU I10
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cMmbicn Ilepuommueckoro 3akona J[. M. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaIpo;

¢ OMMCHIBATh M XapakTepus3oBaTh Tabmuunyio ¢dopmy Ilepuonnueckoi
CUCTEMBl XHWMHMYECKUX DJIEMEHTOB: pa3inyaTh TMOHATHUS  «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINEe TIEPUOJBI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucrteMa XuMUYeCcKHX odnemeHTtoB J[. .
MeHieneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOIIee YHCIO AJIEKTPOHOB
U pacrpe/ieleHue UX M0 JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIIECTB, 110 TETIOBOMY 3P DEKTY);

e XapaKTepU30BaTh (OMUCHIBATh) OOIME XWMUYECKHE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUECKUX PEAKIINIA;

e IPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HUX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH MPOTEKAHHWA XUMHUYECKHX TPEBpaIICHUN B
Pa3IUYHBIX YCIOBUSX;

* BBIYHCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 73JIEMEHTa Mo (¢opMylie COEeIUHEHUS,
MacCoOBYIO JIOJIIO BEIIeCTBa B pPacTBOPE, MPOBOJUTH paCUYETHI IO
YPaBHEHUIO XUMUYECKON PEaKInH;

o IPUMEHATHh OCHOBHBIE OTEpAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IeHHne, CHCTEeMaTHU3alluio, KIacCH(pHUKAIUIO,
BBISIBJICHUE NPUYMHHO--CJIEACTBEHHBIX CBSI3€W — JJIl U3Y4YEHHsI CBOICTB
BEIIECTB M XHWMHUYECKHUX PpEaKIHid, eCTECTBEHHO-HAYYHBIE METO/bI
NO3HAHUA — HaONIOAEHUE, W3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

e CIICJIOBATh MPaBUJIaM TOJIb30BAHUSI XUMHUECKOM MOCYI0N U J1aO0paTOPHBIM
o0opyZoBaHMEM, a TakXke IMpaBuiamM oOOpalleHusi C BEUIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHUSMH TII0 BBINOJHEHUIO JabOpaTOPHBIX
XUMUYECKUX ONBITOB MO TOJYYEHHUIO U COOMPAHHUIO Tra3000pa3HbIX
BEUIECTB (BOJOpOJAa U KHCIOpPOJAA), IPUTOTOBICHHIO PACTBOPOB C
ONPEAEIEHHON MAaCCOBOU JI0JIEd PAaCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH
Y TIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI IO PacliO3HABAHUIO PACTBOPOB
HIeJI0Yel U KHUCIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (heHondTaneuH,
METWJIOPaHX U APYTrue).

K xoniy oOyudeHus B 9 Kjacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAFOIIINXCS YMECHUIA:

e PaCKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSATHH: XUMHUYECKHUIM
AJIIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBS3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT JUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTrop, XMMUYECKOE paBHOBecHE, O0OpaTUMble U



HEOOpaTUMbIE pEaKINH, OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTENb, OKUCJICHHE H  BOCCTAaHOBJICHUE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
MeTaJuInyecKas), KpHUCTALIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW PpEAKIUHU, MPEICIbHO JOMyCTUMAs
koHuentpauus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHWMHYECKUX TOHSITHH U
MPUMEHSITH ATU MOHSTHUSA MTPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

¢ ICTIOJIb30BATh XUMUYECKYIO0 CUMBOJIUKY JIJIsI COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHHN XUMUYECKUX PEAKIUN;

e ONIPEJETATh BAJIEHTHOCTh M CTENEHb OKUCJIEHUS XUMUYECKHX 3JIIEMEHTOB B
COCOMHECHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJI XUMUYECKOH
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAUHEHUH, TUI KPUCTATIINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

epackpbeiBaTh cmbica llepmommueckoro 3akona [J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TOHUMAHMWE: OMNMUCHIBATH M XapaKTEPU30BAThH
Tabnuunyo (popmy [leproguyeckoid CHUCTEMbI XMMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATHS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB ®  3apsij  sapa, OOINee YHCIO JJIEKTPOHOB U
pacmpejiesieHde HX IO JJCKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCIMHEHHUU B
Mpeesiax MaIbIX MEPUOJIOB M TJIABHBIX MOATPYNN C YYETOM CTPOCHUS HUX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATH) OOMMKE U CHEIMUPUUYECKUE XUMUYECKUC
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIasi OINUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

 COCTABJISITh YPABHEHUS DJIEKTPOJUTHUECKON AUCCOIMALIUNA KUCIIOT, IEI0UEH
U COJIEH, MOJHbIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMi MOHHOIO OOMEHa,



YpaBHEHUSI PEAKIH, MOATBEPKIAONINX CYIIECTBOBAHUE TE€HETUYECKON
CBSI3M MEX/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;

e PACKphIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHca dTUX PEaKIIHiA;

o IPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBUSIX;

¢ BBIYHCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO 3JIeMEHTa Mo (opMylie COeauHEHUs,
MacCOBYIO [IOJIFO BEIIECTBA B PacTBOpPE, NPOBOAUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKON PEaKIInN;

e COOJIIONATH TIPaBUJIA TIOJIb30BAHUSI XUMHUYECKOM MOCYI0N M JTaOOpaTOPHBIM
o0opyJoBaHWEM, a TakKe IMpaBujia oOOpalieHuss C BEIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX ONBITOB IO TOJYYEHHIO U COOMPAHUIO TIa3000pa3HBIX
BEIECTB (aMMHUaKa U YTIEKUCIIOTO ra3a);

* IPOBOJIUTHh PEAKIIUH, MOJATBEPKIAIOIINE KaYEeCTBEHHBIN COCTAB Pa3IMYHbIX
BEII[ECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPUA-, OpPOMHUI-, HOIU-,
kapOoHat-, (ocdar-, cunukar-, cyibdaT-, TUAPOKCUI-UOHBI, KATHUOHBI
aMMOHHUSI W WOHBI M3YYEHHBIX METAJJIOB, NMPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

e IPUMEHSATHh OCHOBHBIE ONEPAIMA MBICTUTEIBHON JEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHE, O0000IlleHHe, CHUCTeMaTU3alNI0,  BBISBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBS3€H — IS M3yYEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, ECTCCTBEHHO-HAYYHBIC METOMIbI ITIO3HAHUS —
HaOJIIOICHUE, U3MEpPEHUEe, MOJCIUPOBAHUE, DSKCIEPUMEHT (peasbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KUIIACC
Koan4yecTBo yacos
Ne HaumMeHnoBaHue pa3iesioB U JuaextponHblie (HudpoBbIe)
Koutpoabnsbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypcChl
padoThI padoThI
Paznen 1. IlepBoHavanbHble XUMUYECKHE TOHSTHS
Xumusi — BaykHast 0071acTh
11 €CTECTBO3HAHUS U 5 0 2 bu6mmoreka [JOK
' NPaKTUYECKOM IEATENLHOCTH https://m.edsoo.ru/7f41837¢c
YyenoBeKa
BemnecTBa n xuMuueckue buotmuoreka LIOK
1.2 15 1 0
peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilne npeacTtaBuTe/] M HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnnorexa [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
99 Bogopoa.lTonsitue o kucnorax 3 0 1 bubmmoreka LIOK
' 1 COISX https://m.edso00.ru/7f41837¢c
53 Bopna. PactBopsl. Tlonsitue 06 5 1 1 bubnuoreka LIOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJIACCHI 11 1 2 bubnmnorexa [JOK
' HEOPraHWYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Uroro no pazneny 30

Paznen 3. [lepuoanyeckuii 3axkoH u [lepuoanyeckas cucrema xumuueckux 3jieMeHToB /1. . MenaeseeBa. CTpoeHHe aTOMOB.
Xumnveckasi CBA3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
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Ilepuoauueckuil 3aK0H U

31 [lepuonuueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX 3j1eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue aToma
XuMHu4ecKas CBS3b. Butmorexa LIOK

3.2 OKHCTHTEAHO- 8 https://m.edso0.ru/7f41837¢c
BOCCTAaHOBUTCIIBHBIC pCaKIIUKU

bubnuoreka LIOK
Hroro o paszeny 15 https://m.edsogru/7f41837c
PezepBHOE BpeMd 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOT'PAMME



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

9 KVIACC

Koan4vecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undgpossbie)
Ne n/m Kontposabubie | IlpakTnyeckue
NMPorpamMMabI Bcero o0pa3oBaTejbHBIE
padoThI padoThI
pecypchl
Pa3znesn 1. BemecTBO M XUMHYecCKHe peaKIIUN
11 IToBTOpenue u yriay6ieHue 3HaHUi 5 1 0 bubnunorexa IIOK
' OCHOBHBIX pa3JIeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 32aKOHOMEPHOCTH XHUMUYECKHUX 4 0 Bbubnuorexa [JOK
' peakiuii https://m.eds00.ru/7f41a636
13 DJIEKTPOIUTHYECKAS] AUCCOLUALINS. 8 1 1 Bbubnuorexa [JOK
' XUMHYECKHEe peaKIIuu B pacCTBOPax https://m.edsoo.ru/7f41a636
Hrtoro no pazaeny 17
Paznen 2. HemeTasyibl M X cOeAMHEHMSI
51 OO0mras XxapakTepuCTUKa XUMUIECKUX 4 0 1 bu6nunorexa [JOK
' aneMeHnToB VIIA-rpynnel. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as xapakTepuCcTUKa XUMHUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' Py <P https://m.edso0.ru/7f41a636
COCTMHCHUS
OO611as XapakTepUCTHKA XUMHUYECKHX
2.3 37eMeHTOB VA- nbl. A30T, Gocdop u ux 7 1 bubsmorera IIOK
' TPYIHBL ’ P https://m.edso0.ru/7f41a636
COCIMHCHUS
OO6m1as xapakTepuCcTUKa XUMHUYECKIX
2.4 aneMeHToB [VA-rpynmnel. Yraepoa u 8 1 2 Bubanorexa [IOK
' . TPYHIHL. poa https://m.edso00.ru/7f41a636
KPEMHHI 1 UX COCTHHEHUS
Uroro no pazneny 25



https://m.edsoo.ru/7f41a636
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Pasgea 3. MeTa/JIBI M UX COeANHEHUSA

Bbubnnorexa [IOK
3.1 06 I 4
HE CBOMCTRA METAILITOB https://m.edsoo.ru/7f41a636
Bbubnnorexa [IOK
3.2 B i 16
aKHENUIIEe METAIUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
HTtoro no pazaeny 20
Paznen 4. XuMus u okpy:kamouasi cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HHA YEIOBEKA 3 bubmorera [IOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE BpeMs 3 bubmmorexa IIOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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