[Ipuinoxenue 2.1.11
k OOIT OO0
MOY "lIarkosckas OII",
YTBEPKIAECHHOM ITPUKA30M
ot 28.08.2024 r. Ne 79/1

PABOYAS ITPOTPAMMA
y4eOHOro IpeaMeTa
"XUMUA"

8-9 kiacchl



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHuUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIIEro o0pa3oBaHus, MPEICTABICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBE (QeaepanbHOl paboueld TPOrpaMMbl
BOCIIUTAHUS U C YUYETOM KOHILETIIMU MPENoJaBaHus Y4eOHOTo IpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranuzanusiax Poccuiickoit denepaiuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O ILENIX, OOIIeH cTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTHUA OOYYAIOIIUXCA CPEACTBAMU Y4eOHOTO
npeamera, yCTaHaBJIMBAET 00s13aTeNIbHOE MpeMETHOE CoJiepKaHue,
npeAycMaTpUBaET paclpeelieHue €ro Mo KiaccaM U CTPYKTypHUpPOBaHHUE IO
pazienaM M TeMaM MOporpaMMbl MO XUMHUH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJIep KaHMs, PEKOMEHTyEMYIO
MOCJIEI0OBATEILHOCTh  M3YUYEHHMS XHUMUU € Y4YETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromuXCs, ONPEACISICT BO3MOXKHOCTH MpeaMeTa I
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJibTatamM 00yYeHHs] XMMHUM Ha YPOBHE IIeJIel U3yUeHUSs MPeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEILHON NIEATEILHOCTH OOYYalomerocss M0 OCBOCHUIO
y4eOHOT0 CO/Iep)KaHMS.

3HaHWE XWMHH CIYXXUT OCHOBOW s (OpMUPOBAHUS MHUPOBO33PEHUS
0Oy4aromnierocsi, ero MnpejcTaBiIeHUl 0 MaTepUaTbHOM EIUHCTBE MHpPA, BAXKHYIO
posib urparotT (GOpMHUpPYEMbIE XUMHEH MPEJCTaBICHHUS O B3aMMOIMPEBPAICHUIX
SHEPIUM U 00 HSBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYyTSIX PEIICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUSI YEIOBEUECTBA — CBHIPHEBOW, DHEPTETHUYECCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacCHOCTH, TPOOIIEM 3PABOOXPAHECHHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  pealu3aldd  BO3MOXKHOCTEM i1 CaMOpa3BUTUSA |
(dhopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHNE MBIIUICHUS U TBOPYECKHUX CITOCOOHOCTEH
OOy4Jarommxcs, HABBIKOB WX CAMOCTOSITENIHHOW Y4eOHOW JIESITENIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B IPO(PECCUOHATHLHOMN IS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IUIsiAa HA €UHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YyUaIOIIUXCS;



CHocoOCTByeT (POPMUPOBAHUIO HEHHOCTHOTO OTHOUIEHHMSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K IIPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3oBaHue 00yJarOITUXCs.

Jlanubpie HampaBiieHUS B OOy4YEHHMM XMMHH OOECIEYUBAIOTCS CHElU(UKOM
collepkaHusi ~ y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aJanTHPOBAHHBIM OTpa’KeHHEM 0a30BOM HAYKH XMMUU Ha ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumumn Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSTUN
OPraHU4YEeCKON XUMUH.

CtpykTypa coiepaHHsl IPOTpaMMBbI 10 XUMHUU C(HOpPMHpOBaAHA HA OCHOBE
CUCTEMHOro mnoaxoaa Kk e€ usydeHuro. Coaep)kaHue CKIaAbIBAETCS U3 CHCTEMBI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOM
peakuuu. OO0e 3T CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHIUITY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX IPEACTABICHUN
Pa3HOr0 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XWMMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHYECKOM CBA3U;

— TMpeICTaBlIeHUNA 00 AIEKTPOJUTUYECKON JHUCCOLMAlMU BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKH
MOJTyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJHOTO
YPOBHSI K JApPYrOMY, BBITIOJNHSS (YHKIUK OOBICHEHHS W IMPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U MOJYUYEHUS
M3Y4aeMbIX BEILIECTB.

OcBoeHne mporpamMmbl 1O XHUMHH CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOIIEH HAyYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHIO U
METOJaM MO3HaHMS B Hayke. VM3ydeHHe XUMHUH NPOUCXOAUT C IPUBICYEHHUEM
3HAHMM W3 paHee W3YYEHHBIX y4eOHBIX NpeaMeToB: «OKpYKaroIHUid MUPY,
«buonorus. 5-7 kmacce» n «Pu3nkKa. 7 Kinace.

[Ipy wu3yyeHHH XUMHUHM TNPOUCXOAUT (QOpPMUpPOBAHUE 3HAHUU OCHOB
XUMUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAaKTHUYECKOU
NEATEIIbHOCTH 4YEJIOBEKA M KAK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro NpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMMHYECKUX
3HaHUN — BaXKHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHUM,
JOCTYITHBIX 0000UIEHUI MUPOBO33PEHUYECKOT0 XapakTepa, si3bIka HayKH, B



OpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAHUS TP M3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUH U PAa3BUTUU MO3HABATEIbHBIX YMEHUM U
WX TPUMEHEHUM B Y4ueOHO-TIO3HABATEIBLHON U Y4yeOHO-HCCIIEA0BATEIHLCKOM
NEATEeIbHOCTH, OCBOEHHUM TMpaBWJI OE30MacHOr0 OOpalleHusi C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yueHnn XUMUW Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI BaAXKHOE
3HaYEHHE MPUOOPENH TaKHE 111, KaK:

— (opMHpoBaHME HHTEIUICKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIILHOMY TPUHSITUIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HampaBJICHHOCTh  OOY4YeHHMs] Ha CHUCTEMaTH4YeCKOe MPHUOOIICHUE
OoOy4Yarommxcsi K CaMOCTOSATENIbHOW I03HABaTENbHOU JESATEIbHOCTH, HAy4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yCIoBUid, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTBITA PAa3HOOOPA3HON NEATETLHOCTH, TMO3HAHWS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBHOE 3HAYCHHE MJIs
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanue oOmeld QYHKIUOHAIBHOW M E€CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM 4YHCII€ YMEHUM OOBSCHITH M OIICHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ys 3HAHUS W OMBIT, MOJYyYEHHBIE MPU U3YUYECHUU
XUMUH, TPUMEHATh WX MPU pPEUIeHUH MNpoOJieM B TMOBCETHEBHOM >KU3HU U
TPYZIOBOM JAEATEIIbHOCTH;

— ¢opmupoBaHHe Y OOYYarOMIMXCS TyMaHUCTUYECKUX OTHOIICHU,
MOHUMAHUSl I[IEHHOCTH XUMWYECKUX 3HAHUN JUIsi BBIPAOOTKHM HSKOJOTUYECKH
1IEJI€CO00pa3HOr0 TMOBENEHUS B OBITY W TPYAOBOM JCSATENBHOCTH B IENISAX
COXpaHEHUS! CBOETO 3/I0POBbsI U OKPY’KAIOIIECH MPUPOTHOM CPeibl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuis U HANPaBICHHOCTU JAIbHEUIIETO
oOy4eHus.

OO6miee YMCIO YacoB, OTBEAEHHBIX ISl HM3YyYCHHs] XMMHUHM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COAEPKXAHME OBYYEHUA

8 KNIACC

IlepBoHaYaIbHbIE XMMUYECKHE OHATHSA

[Ipenmer xumun. Ponp XUMUK B )KU3HU YEIIOBEKA. XHMMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BElIECTBA U CMECH.
Crioco0nI pa3zjeneHus: cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JIEeMEHTbl. CHUMBOJBI XHUMHYECKHX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckass ¢opmyna. BajaeHTHOCTh aTOMOB XHWMHYECKHUX HJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHast Macca. MaccoBasi 4oJi1 XUMHUYECKOTO 3JIEMEHTA B
COCIMHECHUH.

KomnuectBo BemectBa. Monbs. MomnsgpHast macca. B3auMoCBs3b KOJIWYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

Du3NYeCKne U XUMHUUYECKUE ABJICHUS. XUMHUUECKAsl pEaKUus U €€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHYEeCKHe ypaBHeHus. Kitaccuduxanus
XUMHUUYECKUX PEAKIUN (COeIMHEHMUS, Pa3JI0OKEHHUS, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMW, MpaBUjiaMu pabOThl B JaOOpaTOpUu H
npuémMamu oOpaileHus ¢ 1abopaTopHbIM 000PYJIOBAaHUEM, U3YyUYECHUE U OMHCAHUE
bu3MYeCcKUX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOJIOJICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHHUE JIbJa, PACTHUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMSI BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHHE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Meja ¢ KUCIOTON) sIBJICHUHN, HaOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakIiui (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapusi, pasziioKeHUE THUAPOKCHIA
menu (I1) npu HarpeBanuu, B3auMOJICUCTBUE Keye3a ¢ pacTBopoM cosid meau (11),
U3y4YEHHUE CIOCOOOB pa3JeieHus] CMeced: ¢ MOMOIIbI0 MarHuta, (GUILTPOBAHUE,
BbINIapUBaHUE, AUCTUILISLMA, XpoMaTorpadus, NpoBeeHNEe OYUCTKU MTOBAPEHHOM
COJIu, HaAOJIOJIGCHHWE W  OMNHCAaHUE  PE3yJIbTATOB  MPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3IaHUE MOJEJIEH MOJEKYJ
(IIapocTepKHEBBIX ).

BaxHeilne npeacTaBUTE/ I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3ayxa. Kucnopoa — 31eMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoza B MpUPOJE, (PU3MYECKUE U XUMUYECKHE
cBoiicTBa (peakuuu ropeHus). Okcuabl. [Ipumenenue kucnopopa. CrocoObl



MOJIYYeHHUST KHUCIopofa B JabopaTopud W mpombinuieHHocTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJIoTponHast MOAU(PUKALINS KUCIOPOIa.

TennoBoit 3p(HeKT XUMHUECKON peakinu, TePMOXUMUYECKHE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peaKIuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »asmemeHT M mpocTtoe BemectBo. Haxoxnenue Bomopona B
npupojie, (uU3MYEeCKUe UM XHUMHYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxydeHus. Kuciortsl u comnmu.

Mounsipablit 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YPaBHEHUSM.

duznueckue CBOMCTBA BOAbl. Boaa Kkak pacTtBoputTenb. PacTBOpBL.
HacebllieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10J14 BEIIECTBA B paCTBOpE. XUMUUYECKHAE CBOMCTBA BOJbI. OCHOBAaHMUSI.
Ponp pacTBOpOB B mpupOJE M B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B MPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukamms
OKCUJIOB:  coseoOpasyronue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecosieoOpasyromue. Homenkmarypa oxcugoB. Dusumdyeckne ©W XUMUYECKHE
CBOMCTBa OKCHUJIOB. [loJTydeHre OKCUIO0B.

OcHoBanusa. Krnaccubukarnuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWMCTBA
ocHoBaHUU. [lomyueHne ocHOBaHMIA.

Kucnorer. Knaccudukanus kucnor. Homenknarypa kucinor. Ousznueckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctn merammoB H. H. bekerosa.
[TonyueHne KUCIoT.

Comu. Homenknatypa coiseil. uzndeckue u XMMUYECKHAE CBOMCTBA COJICH.
[Tonyyenue coiei.

['eHeTnueckas cBsA3b MEXKY KilaCCaMU HEOPTaHUYECKUX COCAUHECHUMN.

Xumuueckuii IKcnepumenm:

Ka4E€CTBEHHOE OMpPECICHUE COAEPKAHUSI KUCIOPOJa B BO3/IyXE, MOITYyUYECHUE,
coOupaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB KHCIOpPOJAa, HAOII0JICHHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BO3HUKHOBEHUS U
MpeKpalieHus TOpeHus (mo)kapa), O3HAKOMIIEHHE ¢ 0Opa3llaMu OKCHIOB H
ONMHMCaHWE WX CBOWCTB, MOJydeHUE, COOMpaHHE, paclo3HABAaHUE W H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojehcTeue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOIIOJEHUE O0pa3lloB BEIECTB
KOJMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, TMPHUTOTOBJIECHUE PACTBOPOB C OINPEIEIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBUE BOJIBI C METAJLUIAMHU
(HaTpueM M KanbleM) (BO3MOKHO HCIOJb30BAHUE BHJIEOMATEPHUAIIOB),



UCCJIeIOBaHNE O0pa3loB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HAOJII0ICHHE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U HIEIOYEH,
uzydeHue B3aumojeictBusa okcuga meau (II) ¢ pactBopom cepHOIl KHUCIOTHI,
KUCJIOT C METAJUIAMH, PEAaKUUd HEUTpaau3aluM, MOJIYYCHUE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METAJUIAa APYTHMM M3 PACTBOpPA COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 10 TeMme «Baxueumme kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoauyeckui 3axkoH u lIlepumognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[lepBbie TOMBITKH KiIaCCH(PUKAMKA XUMHYECKUX 3JIeMEHTOB. l[loHsaTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE U IIEJTOYHO3EMENbHBIE METaJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCUJBI.

[Iepnonmueckuit 3akoH. [leprnoauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MengeneeBa. KoporkomepuogHas W JJIMHHONEPUOAHAA dbopmbl
[Tepuoauueckoit cucrembl xumuueckux aiaemeHToB JI. Y. MenaeneeBa. [lepuoasl
U rpynnbl. PUNYECKUA CMBICI TOPSJIKOBOIO HOMEpPAa, HOMEpPOB IMEpHoaa U
TPYMIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snep. M3otonsl. Dnexrponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckour cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [leprnoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs pajdyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB I10 TPYNIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyueckoil cHCTEMbl XUMUYECKHUX
AJIEMEHTOB U Pa3BUTUA HAaykKd W npakTuku. [[. V. MeHpeneeB — y4y€HbI U
rpak JaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (MOJsipHasT M HEMOJApHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb  okuciieHUs.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iporecchl OkucaeHus U BOcCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3lioB BEIIECTB METAIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TUJPOKCUAA [IMHKA C PACTBOPAMM KHUCIOT M WIEIOYEH, MPOBEJACHUE OMBITOB,
WUTIOCTPUPYIOIIUX  MPHUMEPBI  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMI
(ropenue, peakinu pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemmuoie céasu



Peanuzanust MeXOpeAMETHBIX CBSI3€M MpH HM3yYEHUU XHMHUU B 8§ Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNIb30BaHWE KaK OOMIMX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSITHH, SBISIONIAXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [UKJIA.

OO0mre ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAy4YHbIA (aKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kilaccudukanus, TMEePUOAUYHOCTh, HAOIIOJICHHE,
AKCHEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBJICHUE.

®dusnka: Martepusi, aToM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, Ia3, (pU3nyecKkue BETUUYUHBI, €IUHUIIbI
U3MEPEHUsI, KOCMOC, TIJIaHeThl, 3BE3/1b1, COHILE.

buonorus: Gporocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HbIE UCKOMAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYeCKAasi peaKkuusi

[Iepnognueckuit 3akoH. [leprnoanyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kajaus, KalbUusi M HX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM 3JJIEMEHTOB B Ilepmommueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BUAbl XMUMUYECKOM CBSI3U. THUIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEILIECTBA OT TUINA KPUCTANIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMuueckux peakiyii o pa3IndyHbIM IpU3HaKaM (10 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIroBoMy 3ddekrty, 1o
W3MEHEHUIO CTENEHEeW OKMCIICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpPATUMBIX XUMHUYECKUX peakiusiX. [IoHsITHEe O rOMOTeHHBIX U TeTepPOTreHHBIX
peakuusx. Ilonstue o karanuze. [loHsATHE 0 XMMUYECKOM paBHOBecHU. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTh XUMHUYECKOM PEaKIUM M TOJIOKEHHE XUMHUYECKOIrO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMH,  JAJCKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakinu. CocTaBlIeHUE ypPABHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAaKUUM C  HMCIOJB30BAHHMEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust ANEKTPONIMTUIECKON TUCCOLMUALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annoHbl. MexaHu3m IUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BUJIAMHU
xumudeckoi csizu. Crenenpb quccoruanuu. CuiabHbIE U C1a0bIe JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. YcCJIoBUS MPOTEKaHUS PeakIMil HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAII€HHbIE MOHHBIE YypaBHEHUs peakiui. CBOMCTBA KHUCIOT,
OCHOBaHMM ¥ COJiIeH B CBETE TPEICTABICHUNA 00  DIEKTPOJUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsITHE O THapOIU3€e COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJIOB W HeMeTaioB (rpadura u ammasa), CIOKHBIX BEIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBUS PANIMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IpoOLEcCa AUCCOLMALMHA KHCIOT, WLIEI0YEed M COJeH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEIACHUE  ONBITOB,
WUTIOCTPUPYIONINX ~ TNPU3HAKM  TPOTEKAHHWS  peakluii HOHHOTO  OOMEHa
(oOpa3oBanue ocajaka, BbIIENEHHWE Ta3a, oOpa3oBaHME BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX —~ IPUMEPBl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peaklMH pa3lIoKEeHUs, COCIMHEHUs), PAaClO3HABaHUE HEOPraHUYECKHX
BEIIECTB C IOMOIIBIO KAaYECTBEHHBIX PEAaKUMAd HAa HOHBI, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a7a4.

HemeTtajibl 4 MX cCOeAUHEHMS

OO6mrast xapakTepucThkKa rajgoreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha MNpPHUMEPE  XJIOpa
(B3aMMOJEHCTBHE C METallaMHd, HEMETaJUlaMH, LIeno4aMu). XJIOPOBOJOPO.
ConsHasi KMCIIOTAa, XUMUYECKHE CBOMCTBA, IMOJy4YeHHE, NMpUMEHeHue. JleicTBue
XJIOpa U XJOPOBOAOpPOJA HAa OPraHU3M YeNOBEKa. BakHelmme XJIOpUIbl U UX
Hax0XJICHUE B IIPUPO/IE.

Ob6mas xapaxkrepucthka 37eMeHTOB VIA-rpymnmbsl. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEeHH OKuciaeHuss. CTpoeHne U (PU3NYEeCKHe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJUIOTPOIHBIE MOIU(UKAIIUN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOJl, cTpoeHue, (pu3nyecKue U
XUMUYECKUE cBOKCTBA. OKCUABI CEpbl KAK MPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
CepHast kucnoTta, (Qu3MUecKMe W XUMHUYECKHE CBOMCTBa (00OmME  Kak
NPEACTaBUTEN Kjacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE pEaKIUH,
Jekalie B OCHOBE MPOMBILIUIEHHOTO CIoco0a TMOJy4YeHUS CEpPHOM KHCIOTHI.
[Ipumenenue cepHoi KUCHOThL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynb(dar-non. Haxoxxnmenue cepbl u €€ COeAMHEHUN B TMPUPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYKAloIIeH Cpellbl COSAUHEHUSIMU cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPeIOTBPAILICHHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacIpOoCTpaHEHUE B MPUPOJE,
dbuznyeckre U XuMu4Yeckue cBoricTBa. KpyroBopot a3ora B npupojie. AMMHUAK, €ro
bu3nYecKrue 1 XUMUYECKHE CBOMCTBA, MOJIy4eHHe U npuMeHeHne. Colm aMMOHUS,
uX QU3NYECKUE U XUMUYECKHUE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoydyeHue, (PU3nyeckue u XUMUUYECKHE
cBoiicTBa (0OlIME Kak MpPEACTAaBUTENSl Kiacca KUCIOT W creuupuyeckue).
Hcnonp30oBaHWEe HUTPATOB U COJIEM aMMOHHMSI B KAaueCTBE MHUHEPAJIbHBIX
yaoOpeHnil. XMMHYECKOE 3arpsiI3HEHUE OKPYKAIOIIECH Cpelibl COeUHEHUSIMU a30Ta
(KUCJIOTHBIE JOXAM, 3arps3HeHUEe BO3AyXa, MOYBBI M BOJMOEMOB). Docdop,
annoTponHeie Moaudukauuu (ocdopa, puzmyeckue M XMMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kucnota, GpU3nIecKre 1 XUMUYECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanne GochaToB B KaU€CTBE MHHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepucthka 31eMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUsA.  YTIEpoJ,  aJUIOTPOIHbIE
MOAU(UKAIIMKA, PACIPOCTPAaHEHUE B TPUPOJE, (PUINUECKHE ¢ XHUMHUUYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriaepona B npuponae. OKcuasl yriaepoaa, ux
dbu3nyeckre W XUMHUYECKHE CBOMCTBA, JEWCTBUE HA JKUBBIE OPraHU3MBI,
NOJIyYEHUE M MPUMEHEHHE. DKOJIOTMYECKHE MpPOOJIEMbI, CBS3aHHBIE C OKCUIOM
yriepoaa (IV), runore3a rino0anbHOTO TMOTEIUICHHUS KIMMAaTa, MMapHUKOBBIN
addexr. YronpHas KucaoTa U €€ conu, X GU3NIECKre U XMMUYECKUE CBOWCTRA,
noiiyueHue u npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIIJIEHHOCTH U CEIhCKOM
XO3AMCTBE.

[TepBoHavabHBIE MOHATHSA 00 OPTaHUYECKHUX BEIMIECTBAX KaK O COCTMHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
IPOAYKThl UX mepepaboTku (OEH3UH), UX POJib B OBITY M MNPOMBIIIJIEHHOCTH.
[TonsaTre 0 OMONIOTUYECKHU BaXKHBIX BEILECTBAX: KUpaX, O€IKax, yrieBojgax — U ux
poiu B KM3HM 4elloBeKa. MarepuaabHOE€ E€QUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢Qusnueckne W XUMHUYECKHE CBOWMCTBA, IMOJy4YCHUE U
npuMenenue. CoeauHeHus KpemHusi B npupojae. OOmue mnpeacTaBieHus 00
okcuae kpemHusa (IV) u kpemHueBoi kuciaore. CHIMKaThl, UX HCMOJIb30BaHUE B
ObITYy, B MPOMBINIJIEHHOCTH. BaxkHeillme cTpouTeNnbHble MaTEepHallbl: KepaMuUKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. IIpobiembl G€301acHOr0 HCIIOIb30BaHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa30B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIUN Ha XJOPUI-UOHBI M HAOIIOJEHNE NMPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpa)karoliue (QU3NUecKue U XHUMHUYECKHE CBOWCTBA
rajoreHoB M HX COCIMHEHUN (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HAKOMJIEHHE C o0pa3naMu XJOpUIOB (TaJIOTEHHUIIOB), O3HAKOMJIEHHE C
oOpaslaMu cepbl W €€ COCNMHEHHSIMU  (BO3MOXHO  HCHOJb30BAHHE
BUJICOMATEpUAIIOB), HAOJIOJEHUE Mpoliecca 00YTIuBaHUsl caxapa Moj JACHCTBHEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, W3YYCHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, TPOBEICHNE KAYECTBEHHON Peakiuu Ha CyIb(dat-
WOH W HAOJIOJIeHHWEe TpHU3HaKa e MPOTEKaHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoMcTBaMHU a3oTa, ¢dochopa W HUX COCAUHEHHH (BO3ZMOXKHO MCIOJb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOCHOpHBIX yT0O0peHUH, MOTyYeHUE,
coOupaHue, paclio3ZHaBaHHE W M3y4YEHHE CBOWCTB aMMHuaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (GocdaT-uOH U U3yYeHHUE MPU3HAKOB
UX IPOTEKAHMUSI, B3AUMOICHCTBUE KOHLIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO MCIIOJIb30BAHUE BUJICOMATEPHUAIIOB), M3y4eHUE MoJIeen
KPUCTANIMYECKUX pEIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHe, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOICTB YIJIEKMCIIOTO ra3a, MPOBEJICHHE KaueCTBEHHBIX peakiuil Ha kapOOHAT U
CUJIMKAT-UOHBl W W3y4YCHUE TMPU3HAKOB MX MPOTEKaHUs, O3HAKOMJICHHE C
OPOAYKIMEH CHJIMKATHOW TMPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTABHBIX
3a7a4 no teMe «BaxHelme HeMeTaibl U UX COCAUHECHUS.

MeTaJLibl 1 MX COCAUHEHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHusa B Ilepuommyeckor cucreme xumudeckux nsnemeHtoB . U.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHHEe MeTauioB. MeTramnnyeckasl CBA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEmETKAa.  DIEKTPOXUMHYECKUU  psf
HaAMPsHKCHUH MeTawoB. OU3NYECKre U XUMUYECKHE CBOMCTBA MeTaiuioB. O01mme
CIOCOOBI TONy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3MM METaIOB, OCHOBHBIC
CrocoObl 3alUThl UX OT Koppo3uu. CrjaBbl (CTasib, YyTryH, TIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[Ilenoynbie MeTamibl: monokeHue B llepuoanueckoil cucteMe XUMHUUYECKUX
snemeHnToB JI. M. MenaeneeBa, CTpO€HHUE WX aTOMOB, HAXOXKJICHHUE B IPHUPOJIE.
duznyeckre U XUMHUUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUOPOKCUABl HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M HUX
COEIMHEHUN.

[[lenouyHno3eMenbHbIE METAJUIbI MarHuid MW KaJbLMWA: IOJIOKECHHE B
[Tepuoanueckoit cucreMe xumudeckux sneMmeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaX0XJIeHUE B npupoae. Ou3nueckue 1 XuMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxueliue coelUHEHUS Kaiblugd (OKCHZA, THUIPOKCH]I, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUN: TTON10keHUE B [leprnoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aTOMa, HAaXOXJIeHWE B npupone. dusznueckue u
XUMHYECKHE CBOMCTBA allOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenne B lleproanyueckoi cucteMe XUMHUYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpOCHHME aroMa, HaxoxiaeHue B mpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCcH bl U conu kenesa (I1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpasllaMd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMHU, M3YYEHHUE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHJIA
KaJlblIUg W HATpPUs C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS MKEIJIE3a B KUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHME  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMMA HA WOHBI: MAarHus, KaJIbIUsA, aJIOMUAHMS, LUHKA, XKeJe3a
(I1) u xeneza (I1I), menu (I1), HaOaOEHNE M ONKMCAHUE TIPOIIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpHsl, Kadusi W Kaublusd (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TUIAPOKCHIA ATFOMUHUS
Y THJIPOKCHUJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 o Teme «Baxueimue
METaJUIbI U UX COCTMHEHHUS.

XuMHuA M OKpY:Ka0LIas cpeaa

BemectBa m marepuansl B IOBCEIHEBHOW JXU3HU 4YellOBeKa. beszomacHoe
UCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBasi momolb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOMyCcTHMast
KOHIIeHTpanus Beuects, aainee — [1/IK). Ponp xumMuu B pelieHnH 3KOJIOTHYECKUX
npooJieM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbwie ceasu



Peanuzanuyst MeXINpeIMETHBIX CBSI3€M NpU H3y4YeHUHM XUMHU B 9 Kiacce
OCYILIECTBISIETCS Yepe3 HCIOJb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TOHSITHH, SBISIONIAXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O [UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHSTHSA: HAay4YHBIH (hakT, THUIIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIaccuduKaius, TMNePUOJIUIHOCTb, HaOII0ACHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBJICHUE, NAPHUKOBBIM
3 PeKT, TEXHOIOTHS, MaTEPHAIIHI.

duzuka: Marepusi, aTroMm, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIbI, PaJUOAKTHUBHOCTb, MOJICKYJa, JJICKTPUUYECKUN 3apsj, TPOBOIHUKH,
MOJIYTIPOBOJHUKH, JUAJEKTPUKH, (POTODJEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIMYECKAS
peméTrka, CIUIaBbl, (PU3MUECKHE BEIMYMHBI, CAWHUIIBI U3MEPEHHUS, KOCMHYECKOE
MIPOCTPAHCTBO, TJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunTes, npixanue, Omocdepa, IKOCHUCTEMa, MHUHEpaTbHBIC
ya00peHusl, MUKPORJIEMEHTHI, MaKpOAJIEMEHTHI, MUTATEIbHbBIE BEIIECTRA.

I'eorpadusi: atmocdepa, rugpocdepa, MuUHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4YEOHOH U
BOCIIUTATEIIBHOWU IEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUUCKUMMU
COLIMOKYJIBTYPHBIMH M JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, NPHHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMH MOBEAECHHS U CIOCOOCTBYIOT IpolLeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COIIMATIN3AINN 00yJarOIIUXCSl.

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAXarOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTALUA W
pacIIMpEHnE ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, NOHUMAaHMsS 3HAYECHUS XMMHMYECKOM HAYKH B KU3HH
COBPEMEHHOTr0 O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMH(OpManuen o
MEPENOBBIX JTOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTPONUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAIBHBIX HOPMAaX M MPAaBWIAX MEXKIUNYHOCTHBIX
OTHOUIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  yYEOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JApPYruxX  BUAaX
NEeATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM [EATEIBHOCTH NpPH
BBITIOJIHEHUU YYEOHBIX, TIO3HABATEIBHBIX 3a7a4, BBINOJIHECHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIPOLIECCE ATOM y4YeOHOW MAESTENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE€ TOBEACHHWE M IIOCTYIIKM CBOMX TOBApHUIIEHM C NO3ULHH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHMS NOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PEHUYECKHUE IPEICTABICHUSA O BEIIECTBE M XMMHUYECKOW pEaKiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIIOLIUE
OCHOBY JUJI1 NTOHUMaHUsl CYIIHOCTH HAyYHOW KapTHUHBI MUpa, MPEJACTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOJHOM CPEZIOH, O PO XMMUU B IMTO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHUE HOBBIX 3HAHUU II0
XUMHUH, HEOOXOJIUMBIE i OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SIBIICHUI,
MO3HABaTEIbHOM, MH(GOPMAIIMOHHOW M YWUTATEIbCKON KYJbTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbBHOM pabOThl ¢ YYEOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMH TEXHMUYECKHUMHU CpeACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEHHI0O W TIO3HAHMIO, JIOOO3HATETHbHOCTb, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMO0Opa3oBaHHWIO, TMPOEKTHOM W  HCCIEI0BATEIHCKOU
NEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHS OOydYeHHUS B
JIaJbHEHUIIIEM;

4) popMupoOBaHKs KYJIbTYPBI 310POBbA:

OCO3HAHHME LIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 >KM3HHU, OCO3HAHUE MOCIEACTBUI U
HETMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJKOTroJisl, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTU COOJIIOJIEHUSI TMpaBuUil  O€30MacHOCTH MpH  OOpaIleHUHd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU;

5) Tpy10BOIr0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUYECKOMY M3YyUYECHHIO MPOPECCUil U Tpyaa pa3IMuHOTO POJa,
yBaXEHUE K TPyAYy U pe3yjbTaTaM TPYIOBOH AESITENbHOCTH, B TOM YHUCIE Ha
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHMN MO XHWMHH, OCO3HAHHBIA BBIOOP
WHINBUYyIbHON TPACKTOPUHU MPOJOJIKEHUS 00pa30BaHUS C YUYETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCuoHaTbHON NeTEIbHOCTH U PAa3BUTHSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCS B MPOPECCUOHATILHOM CpEeJIE;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS

AKOJIOTHYECKU 11€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CYLIECTBOBaHHUS, MTOHUMAHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3J0POBbIO, OCO3HAHWE ILIEHHOCTH COOJIOCHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIHIX,
YIPOXKAOIIMX 30POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJy4YaeMble MPU W3YUYECHUU XUMUH, IS
peleHus 3a1a4, CBSI3aHHbIX C OKPY KAIOLIEeH MPUPOIHONW CPEAOM, JIsl TIOBBILLICHHUS
YPOBHSI  SKOJOTMYECKOM  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUUECKUX MPOOJEM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpenIMETHBIX pe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE s
dbopMHpOBaHUS MHUPOBO33pPEHHUS OOIICHAYYHBIE TMOHATHUS (3aKOH, TEOopus,
MPUHITAI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEJAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHWI M3 3THX NPEIMETOB (POPMUPOBATH MPEICTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAJIbHbIE YueOHbIC AeHCTBUS (TT03HABATEIbHEIC,
KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOpble oOecneynBaroT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBIICHUIO Y4YEOHOM
NEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue aeiicTBU:

YMEHHUSI HCTOJB30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMUYECKUX MOHATUM (BBLACJSATH MX XapaKTEPHBIE
MPU3HAKK, yYCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMHU), UCIOJIb30BATh
MOHSATHUS JIJIs1 OOBACHEHUS OT/CIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCUPUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABIMBATh TMPUUNHHO-CIICJACTBEHHBIC CBA3M MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUYECKHE PACCYX IACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIC, TIO aHAJIOTHH),
JieJaTh BBIBOJIbI M 3aKJIFOYEHNS;

YyMEHHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUS (NPEeIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIIOJIH3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMBIE B XUMHUH MOJICIbHBIC MPEJCTaBICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTa), XUMHUueckas ¢opMmysia U YpaBHEHHE
XUMUYECKOW PEaKIUM — MPU PEIICHUH YuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3y4YaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHii,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBS3U W
MPOTUBOPEYUHS B U3YyUAEMbIX IIPOLIECCaX U SIBJICHUSAX.

Ba3oBble uccienoBareabcKue AeCTBHS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUSA, a TAaKXKE B KA4YeCTBE OCHOBBI Il (POPMHUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE OIMbITa IO TUIAHUPOBAHUIO, OPTraHU3aIlMUd W TMPOBEIACHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YMEHHE HaOIIoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOIO OMBITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIETaHHOM padorTe.

Pabora c undopmanmeii:

YyMEHHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(POpMAIIUIO
pPa3IUYHBIX BUJIOB U (POPM MIPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJICPKAHHUS, CIPaBOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHHE MPUMEHITh Pa3IuyHbIe METOJbl U 3alpoChl MPU MOUCKE M OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIWMBIX MJii BBIMOJHEHUS
y4eOHBIX W MO3HABATEIbHBIX 33/1a4 OMpPEAeNIEHHOTO TUMa, IPUOOPETEHUE OIbITa B
00JacTM  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS Pa3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpATh ONTUMANIbHYIO OpMY IpeacTaBieHUs HHOPMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyl HECIOXKHBIMH CXEMaMH, JuarpaMMami,
apyrumu ¢popmamu rpaduKi U UX KOMOMHAIUSAMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
MCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALIUIO O BIMSHUM MPOMBILIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpYXarolEed NpUpOJAHOU
Cpelbl.

KoMMyHHMKATHBHBIC YHHBEPCaJIbHbIC Y4eOHbIC 1eiiCTBUS:

yMEHUSl 3aJjaBaTb BONPOCHI (B XOJe Auaniora W (WId) JIHUCKYCCHM) TIO
CyllecTBy  oOcyxkaaemMoill  TeMbl, (OPMYJIMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIBHO BBIIOJHEHUS NPEI0KEHHOHN 3a/1a4H;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThl  I[O3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W NUCBMEHHBIX TEKCTax; JeJlaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHHUS] XUMHUUYECKOTO HSKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1a060paTOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM W HUCCIENOBAaTEIbCKOW  JEATEIbHOCTH IPU  PELICHHUH
BO3HUKAIOIIKMX TPoOJeM Ha OCHOBE ydéra OOLIMX HMHTEPECOB U COTJIACOBAHMS
no3unui (00CyX aeHusl, OOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAILIUS
COBMECTHBIX JCHCTBUM, OIpeJeNeHre KPUTEpUEeB IO OIIEHKE KauyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHbIC yHUBEpCcaIbHbIE yueOHbIE JeHCTBHUS:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIU AEATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U NMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesTeNbHOCTh, BBIOUpaTh Hanbonee 3PGEeKTUBHBIE CIIOCOOBI PElIeHUs YYEOHbIX U
MO3HABATENBHBIX 337a4, CaMOCTOSITENIbHO COCTAaBISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM  aNTOPUTM JECUCTBUM IIPU BBINOJIHEHWM 33aJaHUA C  YYETOM
NOJTyYEHHUs] HOBBIX 3HAHMW 00 M3ydaeMbIX OOBEKTaX — BEUIeCTBaX U peaklusX,
OLICHMBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IEeNId, YMEHHUE
MCIIOJIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, IPE/IjIaraéMble B yCIIOBUHU 3a/IaHUM.

NPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pPe3yNbTaTOB IO OCBOEHHUIO 00S3aTEbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (denepanbHON pabouelt mporpamMmoi,
BBIICIIAIOT: OCBOCHHBIE 00YUaIOIIMMHUCS HayYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



nercTBUl, crnermuduUecKkue IS IpeaMeTHOW objactu  «XUMHS», BHIIBI
JNEATEIbHOCTH MO  TOJYYEHUIO HOBOIO  3HAHMWS, €ro HMHTEPHpPETAIUH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX U HOBBIX CUTYAITUsX.

K xonmy oOyuenus B 8 kiacce npeaMeTHbIie pe3yabTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YyUaIOIIMUXCSI YMEHUMH:

e PAacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJEKYJIA,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca,
MaccoBasi JI0JIs1 XUMHUYECKOTO 2JIEMEHTA B COSTMHEHHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, 3JIECKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUS, XMMHYECKasi peakius, KIacCH(PUKAIMS PEaKIuil: peakiuu
COCIMHECHUsS, pEaKkUU pas3jI0XKEHUs, PEAKUMU 3aMEUICHUS, PEaKUnuu
o0OMeHa, PK30- U PHIOTEPMHUUECKUE PEAKIUH, TEIUIOBON 3(PeKT peakuuu,
AIpO aToMa, SJEKTPOHHBIA CJIOW aToma, aTOMHas OpOUTallb, pagnuycC
aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJSPHAs] KOBAJIECHTHASI CBS3b,
VOHHAs CBS3b, MOH, KATUOH, aHWUOH, PAacTBOpP, MaccoBas JOJ1 BELIECTBA
(MpolieHTHAs! KOHIIEHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX MOHATHH U
MIPUMEHATH 3TH NOHATHS TIPY ONMUCAHUU BEUIECTB U UX MIPEBPAICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIMUKY JUIsl COCTaBJIeHUS (HOpMyJl
BEIIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHHSIX,
CTENEHb  OKHUCIEHHS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJJIC)KHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUM I10
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGHTHAsT W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpseiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT WX MOJIoKeHUs1 B llepmommueckoit cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEHIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSs1, 3aKOHA ABOrajipo;

e ONUCHIBATH W XapakTepuzoBaTh Tabmuunyio Gopmy Ilepuoamdeckoit
CUCTEMBbl XHMHMYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHad
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)», mansie u
OOJbIlIMEe TEPUOJbl, COOTHOCUTH OOO3HAUEHMS, KOTOpPhIE HMEIOTCS B
tabnuie «llepuoamyeckas cucreMa XuMHYeckux odjaemeHtoB [ U.
MenzeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij siapa, 00IIee YUCIO DIEKTPOHOB
U pacIpeiesieHHe UX 0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMHUYCCKHUE DJIEMEHTHI, HCOPTAHUUYECKHUE BEIIECTBA,
XUMUYECKHE peakinuu (M0 YUCITy W COCTaBY Y4YaCTBYIOIIUX B PEaKIUU
BEILIECTB, MO TETIOBOMY A (PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHUYECKHX IMpEeBpalieHUuil B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO — MaccChl
BEIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (dopmyie
COEAMHEHHUSI, MACCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
[0 YPaBHEHHUIO XUMUYECKOMN peaKInu;

MPUMEHSITh OCHOBHBIE OINEPAIMU MBICIIUTEIIBHON JIEITEIIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, O00OOIIEHUE, CHUCTEMATU3AIMIO, KIACCU(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEJACTBEHHBIX CBSI3€M — JJIsI M3Y4YEHUSI CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOIbI
MO3HAHUS — HAOJIOJICHHE, HU3MEpPEHUe, MOJCIUPOBAHUE, DKCIICPUMEHT
(peaJibHbBI U MBICIICHHBIN);

cleAoBaTh  MpaBWJIaM  MOJb30BAaHUS ~ XUMHUYECKOM  MOCYyAOM U
7abopaToOpHBIM  000pYy/IOBaHHEM, a TakkKe TMpaBwiIaM oOpamieHus: ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH TO BBIIIOJHEHHUIO
Ja00paTOPHBIX XUMHUYECKUX OINBITOB IO TOJYYEHUIO W COOUPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpPOJAA), MNPUTOTOBJICHUIO
pAacTBOPOB € ONPEAECIEHHOW MacCOBOW HOJIEM PACTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCHEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB LIEIOYEH U KUCIOT C MOMOUIBI0 UHAMKATOPOB
(;takmyc, dheHondTanenH, METHIOPAHXK U APyTruUe).

K xonny oOyuenus B 9 kiacce npeaMeTHble pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHNA: XUMUYCCKUU
DJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTH, JJICKTPOOTPHUIATEIHLHOCTD, CTETICHb
OKHUCJICHUS, XUMUYECKas PEaKIUs, XUMHUIECKas CBs3b, TEIUIOBON A(deKT
peaknuu, MOJb, MOJSPHBIA  00BEM,  PACTBOpP,  DJICKTPOJIHUTHI,
HEAJICKTPOJUTHI, JJICKTPOIUTHYECKAsT IUCCOIMAINS, PEAKIIUA HOHHOTO
oOMeHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKUCJIEHHE U  BOCCTAHOBIICHHE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUYECKasl CBs3b (KOBAJEHTHAsl, UOHHAsI,
MEeTaJUTMYECKasi), KpUCTAIMYECKash pemérka, KOppo3us METasUIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peaklHH, MNpeaesibHO JOMmycTUMas
koHueHTpauus [1JIK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSTHUH W
MPUMEHSTh 3TU MOHITHUS MIPU ONUCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJIeHHUS (HOpMYT
BELIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

ONPEEIISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JJIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHHM 1Mo (opmyiiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJ€HTHasi, MOHHAs, METAJUIMYEeCKas) B HEOPraHUYECKHUX
COCAMHEHUSIX, 3aps]l MOHA 0 XUMUUYECKON QopmyJsie, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAUMHEHUU, TUM KPUCTAITUYECKOU
PELIETKN KOHKPETHOTO BEIIECTBA;

packpsiBath cMbIca llepumommueckoro 3akona JI. M. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHUCHhIBAaTh U XapaKTePU30BaTh
TabauuyHyto (popmy Ileprogudeckoil CHUCTEMbl XMMHUYECKHX SJIEMEHTOB:
pa3nuyaTth TOHSATHSA «TJaBHas moarpymma (A-Tpynma)y U «moOouyHas
noarpynmna (b-rpymma)», wmanbie u OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOpbIE MMEIOTCA B IEPUOAMYECKOW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oOOIIee 4YUCIO0 JJIEKTPOHOB H
pacmpeneneHne WX 10 JJIGKTPOHHBIM CJIOSIM), OOBSICHSATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COEAUHEHUN B
npeAenax MaJblX IEPUOJOB U IIAaBHBIX MOATPYIIl ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWUYECKHE BEUIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXkAas OIUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX
XAMUYECKUX PEaKIIU;

COCTaBIIATh YPAaBHEHUS DBJIEKTPOJUTUYECKON JAUCCOIMALMA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHHUS peaKIHii, TMOATBEPKIAOIINX CYIICCTBOBAHUE
TeHETHYECKOM CBSI3U MEXIY BEIIECTBAMU PA3TUYHBIX KIJIACCOB;
pacKpheIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PEaKIUi;
POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXHOCTH TIPOTCKaHUS XHWMHYECKHX TIPEBpPAIICHUH B Pa3IWIHBIX
YCIIOBHSIX;

BEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJSIPHYIO ¥ MOJISIPHYIO — MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMMHYECKOTO »JJIeMEeHTa 10 dopmylie
COEIMHEHMSI, MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOHN peaKITnu;

coOnolaTh  IpaBWia  MOJb30BaHHUA  XUMUYECKOM  MOCyAOd |
7abopaTOpHBIM  00OpPYJOBaHMEM, a TaKXe TMpaBWwia OOpalIeHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIUSIMH TIO BBIIIOJTHEHUIO
7a00paTOPHBIX XUMUYECKUX OMNBITOB MO TMOJYYEHHUIO M COOUpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMINEC  KAYeCTBCHHBIH  COCTaB
pPa3TUYHBIX BEIMIECTB: PACTIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uonua-, kKapOonart-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI,
KaTHOHbl aMMOHHUS W HOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTaHUUYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTICPAIIMHA MBICITUTEIIHON JACSITCIBHOCTA — aHaJIu3
W CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3aIMI0, BBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3€H — I M3YyUYCHUS CBOWMCTB BEIIECTB U
XUMUYECKUX pPEaKluid, €CTeCTBEHHO-HAy4YHbIE€ METOJbl TO3HAHUSA —
HaOJIIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCICPUMEHT (pEalbHBId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacoB
Ne HaunmeHoBaHMe pa3ies1oB U DJIeKTpOHHbIe (LM (ppOBbIE)
KonTposabHbie IpakTn4yeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Pa3pnen 1. [lepBoHavaibHble XMMHYECKHE TIOHATHUS
Xumus — BaxkHas 00J1acTh

11 €CTEeCTBO3HAHMS U 5 ) bubmuorexa [JOK

' IIPAKTUYECKOU IEATEIIbHOCTH https://m.edsoo.ru/7f41837¢

YelioBeKa

12 BemecTBa 1 xumuueckue 15 1 bu6mmorexa [IOK

' peakuuu https:/m.edsoo.ru/7f41837¢

Hroro no pazaeny 20

Pa3pnen 2. BaxkHeiinue npeacTaBuTe I HEOPraHU4eCKUX BelleCTB
21 Boznyx. Kucnopona. [Tonsitue 6 bubnuorexa [JOK

’ 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopon.llonsTtue o kucnorax 2 1 bu6nuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [JOK

’ OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 1 1 bubnmoreka [{OK

' HEOPraHWYECKUX COCIMHEHU I https://m.edsoo.ru/7f41837¢

Uroro no pazaeny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumudeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMH



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

[lepuoanueckuii 3aKOH U

31 [lepuonnueckas cucrema . bu6mmoreka [JOK
XUMHUYECKHUX 3iemeHToB [1. U. https://m.edsoo.ru/7t41837¢c
Menneneea. CTpoeHue atoma
XuMH4ecKas CBS3b. Bu6orexa LIOK

32 OKuCIHTE b HO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKIIHI

bu6mmoreka [IOK
Hroro o pasneny 15 httDs://m.edSO(E.Iru/7f41 837¢
PesepBHOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB T10 68

ITPOTPAMME



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

9 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aesioB U TeM unpoBbIe
Ne n/m P Konrpoabubie | IIpakruueckue (witpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1. BemecTBO M XMMHUYeCKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 | bubnuorexa LIOK
' OCHOBHBIX pa3JieNIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JTUCCOIHAITHSI. 2 | 1 bu6nuoreka [JOK
' XUMHUYECKHE PEAKIINU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3znen 2. HemeTa/uibl M MX COeIUHEHUS
21 OO611ast XxapakTepUCTHKA XUMHUYIECKUX 4 | bubnuorexa [JOK
’ aneMeHToB VIIA-rpynmsl. I'agorenst https://m.edsoo.ru/7f41a636
OO11as XxapakTepuCTUKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [IOK
' py P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as xapakTepuCTUKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pocdop u ux 7 1 bubmmorexa [IOK
' YL ’ https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKAa XUMUYECKUX
2.4 sanemeHToB [VA-rpynnsl. Yraepon u 8 1 2 bubamorexa [IOK
' N by ' POz https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUSI
Uroro no pazneny 25



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

Pazgea 3. MeTa/iIbI M X COeANHECHUS

. bubnmoreka [{JOK
3.1 Obmye CBOHCTBA MCTAIIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiiniine MeTaaiibl 1 UX COEIUHEHUS 16 Bubmorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Pa3znen 4. Xumus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B )KU3HU YeJIOBEKa 3 bubmmorexa TTOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMst 3 bubmmorexa IIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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




