


HOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMHUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHuUs COCTaBJICHA HA
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUS OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus, npeacTaBieHHBIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOi pabodeit mporpaMMbl BOCTIUTAHKS U C YIETOM KOHIICTIIINY TIPETIOJaBaHUS
yueOHOro mnpenMera «XuMmus» B o00pa3oBaTelIbHBIX oOpraHuzanusx Poccuiickoi
denepanum.

[Iporpamma no xuMuu Ja€T NpeICTaBICHUE O MEJIsIX, OOIeH CTpaTeruu oOy4eHus,
BOCIIUTaHUS M  Pa3BUTHS  OOyYaloOIIMXCS CPEACTBaMHM  Y4yeOHOro MpeIMeTa,
yCTaHaBIMBAaeT  00fA3aTeIbHOE  MPEAMETHOE  COJAEpXkKaHUE,  MPeayCMaTpUBaET
pacmpenesieHde €ero Mo KjaccaM M CTPYKTypUpOBaHUE IO pasjiesiaM U Temam
nporpaMMbl 1O  XHMHH, ONPENENIeT  KOJUYECTBEHHBIE UM  KA4ECTBEHHBIC
XapaKTePUCTUKHU COAEPKaHUsl, PEKOMEHAYEMYIO TTOCIEA0BATEILHOCTh N3YUCHUS XUMUU
C YYETOM MEXKMPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEW O00YYarolIMXCs, OMPEEseT BO3MOXKHOCTH NpeIMeTa JUIs
peanu3anu TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTebHON
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a TaKke TPeOOBaHHM K
pe3yabTataM OOy4YeHUsT XMMHUM Ha YPOBHE IIeJied WM3YyYEHHsS TpeAMETa U OCHOBHBIX
BHJIOB YYEOHO-TI03HABATEIBHON ESTEIIbBHOCTH 00Y4YaroIIErocs 0 OCBOCHUIO y4eOHOTO
COJICpKaHMUSL.

3HaHWE XUMUHU CIY>KUT OCHOBOW Juisi (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOydaromierocsi, ero NnpeACTaBICHU 0 MaTepuaIbHOM €IUHCTBE MUPA, BAKHYIO POJIb
urpatot GopMUpyeMbie XUMUEH MTPEACTaBICHUSI O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIIMM BEIIECTB B MPUPOJIE, O MYTIX PEHICHUS II00aTbHBIX MPOOJIEM YCTOMYHUBOTO
Pa3BUTHUSL 4YEJIOBEYECTBA — CBHIPHEBOW, IHEPrE€TUUECKOW, MUIIEBOM M 3KOJOTHYECKOU
6e30macHOCTH, TPOOJIEM 3PABOOXPAHCHHSI.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEU JIsi camMOpa3BUTUSL U (HOPMHUPOBAHUS
KYJBTYpPhI IMYHOCTH, €€ 00111 1 (yHKIIMOHAIIBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB ~ HMX  CAMOCTOSITENIbBHOM  y4yeOHOM  JIeSITeNbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICIOBATEIbCKUX  YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM )XKU3HU, TaK U B MPO(HECCUOHAIBHOM JIESITEILHOCTH;

3HAKOMHUT CO CHEeNU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LIEJIOCTHOTO B3IJIsila HA €AUMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHMSAM, K TMPUPOJE, K UYEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTHYECKOE
oOpa3oBaHHe 00yJarOIINXCS.



JlanHble HampaBjieHHsT B OOyYeHHMM XUMHH OO€CMeYMBAIOTCSA crenu(ukoit
coJiepKaHusl y4eOHOT0O IPEIMETA, KOTOPBIN SBJIAETCS MEIarorndecku aaanTHPOBaHHBIM
OoTpakeHHeM 0a30BOW HAYKH XMMHUU Ha OMPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPUEHTHUPOBAH Ha
OCBOEHME OOYyYaIOIIMMUCS CHUCTEMbl IE€PBOHAYAJIBHBIX MOHATHUA XUMHH, OCHOB
HEOPraHNYECKOH XUMHUU U HEKOTOPBIX OTAEIBbHBIX 3HAUMMBIX MOHSATUN OpPraHUYeCKOn
XUMUH.

Crpykrypa coiepxaHUsi HOpOrpaMMbl MO XUMHH C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOro noaxona kK e€ wusydeHuro. ConepikaHue CKIaAbIBACTCS W3 CUCTEMBI
HNOHATUM O XMMHMYECKOM JJIEMEHTE M BEILIECTBE U CHUCTEMBI IOHATUH O XMMHYECKOU
peakiuu. O0e 3TU  CHCTEMbl CTPYKTYpHO  OpPraHM30BaHbl MO  IPUHLHUITY
MOCJIEIOBATEILHOIO Pa3BUTUSL 3HAHUM HAa OCHOBE TEOPETHUYECKUX MPEACTAaBICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona /l. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMMUMU;

— YUYEHUs O CTPOECHUU aTOMa U XUMUYECKOM CBA3U;

— IPEJICTABICHUI 00 3IEKTPOJIUTUYECKON TUCCOLMALIMU BEIIECTB B paCTBOPaXx.

Teopernyeckre 3HaHHUS pacCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU MOJTYyYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K
JAPYyTroMy, BBIIOJHASA (PYHKIUK OOBSACHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEHN MPAaKTUUYECKOr0 MPUMEHEHHMSI U MOJTYyYEHUS N3YyYaeMbIX BEILIECTB.

OcBoeHue mporpamMMsbl MO0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MTPEICTABICHUS
0 XUMHMYECKOW COCTaBIJISIIOIIEM HAy4YHOM KapTHHBI MUpa B JIOTUKE €€ CUCTEMHOU
OPUPOABI, LIEHHOCTHOTO OTHOLIEHHS K HAay4HOMY 3HAHUIO M METOJaM IIO3HAHUS B
Hayke. VM3ydeHne XMMHUHM MPOMCXOAUT C NPUBICYEHUEM 3HAHUN M3 PaHEE MU3YYECHHBIX
yueOHbIX npeameToB: «Okpyxawomuii Mup», «buonorus. 5—7 knacce» u «dusuka. 7
KJIACC».

[Ipu M3y4eHUN XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOMU
HayKM Kak oO0JacTh COBPEMEHHOI'O €CTECTBO3HAHMS, NPAKTHUUYECKON esITebHOCTU
YeloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajaya y4dyeOHOro
MpeAMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbl XMMHUYECKUX 3HAHMM — BaKHEHIIMX
($akToOB, MOHATUN, 3aKOHOB W TEOPETHUYECKUX MOJOKEHHUM, TOCTYMHBIX O00OIIEeHUN
MHUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, B MPHUOOIIEHWH K HAYYHBIM METOAAM
MO3HAHUS TPU H3YYCHHM BEIIECTB U XUMHYECKHX peakiuii, B (GOpPMUPOBAHUU U
Pa3BUTHHM TMO3HABATEIBHBIX YMEHHMA M MX MPUMEHEHHH B y4eOHO-IIO3HABATEJIbHOM U
y4eOHO-UCCIIEIOBATENbCKON  JI€SITEIbHOCTH,  OCBOEGHHMM  TpaBWil  0€30MacHOTo
oOpallleHus C BeIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipy u3yyeHMM XWMMUU Ha YPOBHE OCHOBHOIO OOLIEr0 OOpa30BaHUS Ba)KHOE
3HaYeHue NMpUoOpesn Takue 1eld, Kak:



— (opMHpOBaHME HHTEJUIEKTyaJlbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSITEILHOMY MPUHATHIO pEUICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HaINpaBJIEHHOCTh 00YUYEHHUS HAa CUCTEMATHUECKOE MPUOOIIEHUE 00YUaIOIIUXCs K
CaMOCTOSITEJIbHOM TI03HABATEJIbHOW JEATEIbHOCTH, HAYYHBIM METOJaM [IO3HaHUs,
(bopMHUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHre YCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OO0YyYarOIIUMUCS
OTbITa PA3HOOOPA3HON IESITEILHOCTH, TO3HAHMS U CAMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAYECHHE MJIS Pa3IMYHBIX
BUJIOB JIESITEILHOCTH;

—  ¢opmupoBanne o0meld  (YHKIMOHATLHOM W €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSICHSATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpA, UCTIOJIb3Ysl 3HAHUS U OMBIT, MOJYYCHHBIE MIPU U3YUYECHUH XUMUU, PUMEHSITh UX
IIPU pElIeHUH NPOoOJIeM B MOBCETHEBHOM KU3HU U TPYIOBOM JCSITEIBHOCTH;

— ¢dopmupoBaHrue y OOyYaIOUIUXCAd TYMaHUCTUUECKUX OTHOIICHUU, MOHUMAHUS
[IEHHOCTH XHUMHUYECKUX 3HAHUM Ui BBIPAOOTKA HKOJIOTHYECKH I1€J1ecO000pa3HOro
MOBEJCHUS B OBITY U TPYAOBOU JICSITEIIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBBS U
OKPY’KaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHBAallUM K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOCHUS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIA U HAMPABICHHOCTH JAJIbHEHIIIEr0 00yUeHMUS.

OO0mee 4nciao 4acoB, OTBEAEHHBIX JJISI U3YUYCHUS] XMMUU HA YPOBHE OCHOBHOIO
ob1iero oOpaszoBanus, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJICIIO),
B 9 Kitacce — 68 4acoB (2 yaca B HEACIIO).

B cooTBeTcTBUY C KaN€HIAPHBIM Y4eOHBIC MJIaHOM-TPa(UKOM, UCKITIOUYHB
npa3aanunbie 7au 23.02.2023, 08.03.2023, 29.04.2023, 30.04.2023, 01.05.2023,
09.05.2023, 10.05.2023, BkmrouuB 27.04.2023 kak pabouuii 1eHb, JaHHAS IporpaMma
paccunTaHa B 8 kiacce — 66 4acoB , B 9 kiacce — 63 yaca npu HOpMAaTUBHOU
IPOJOJDKUTEIBLHOCTH YueOHOro ro/ia 34 yueOHbIe HeIeIu.

COILEPKXAHUE OBYUYEHUASA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XuMuK B )KU3HU YeJIOBEKA. XUMUs B CUCTEME HayK. Tena u
BemiecTBa. du3znyeckre CBOMCTBA BEIIECTB. ArperaTHoe coctossHue BemiecTs. IloHsTue
0 MeToJax Mo3HaHusi B xuMuM. Yucteie BemectBa M cmecu. CrnocoObl paszjeneHus
CMeEcCeH.



ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTHI. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie u cioXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas: ¢opMmyna. BaleHTHOCT, aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHas atomHas wmacca. OTHOCHUTENbHas
MOJIEKYJIsIpHAsi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTA B COEJUHEHHUH.

KomnuectBo BemectBa. Mosb. MonsipHas Macca. B3auMocBsi3p  KOJIM4YECTBa,
MacChl M YMCiia CTPYKTYPHBIX €IMHHMII BemecTBa. Pacuérel mo hopmynaM XUMUIECKUX
COEIMHEHUM.

Ou3N4ecKue U XUMHUYECKUE SIBIICHUS. XUMHUYECKas peakuuss U €€ MNpHU3HAKU.
3aKOH COXpaHEHHS MacChl BeIIEeCTB. XuMuuyeckue ypaBHeHus. Kiaccudukarms
XUMUYECKUX PEAKIUN (COETMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYJ0M, MpaBwiiaMu pabOThl B J1IA0OpaTOpUH U
npuémMamMu o0pallleHus ¢ Ja0OpaTOPHBIM O0OpYJAOBAHHEM, H3YYEHUE M OIMKCAHHE
(bu3UYECKNX CBOMCTB OOpa3IOB HEOPTraHUUECKUX BEILIECTB, HAOMIOJCHUE (PU3UUECKUX
(aBieHUWE BOCKA, TasHWE JibJa, pPACTHUPAHUE caxapa B CTyIKe, KUIEHUE U
KOHJICHCAIlMsl BOJbI) W XUMHUYECKHX (TOpEHHE CBE€UM, NPOKATMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICUCTBUE Meja C KHCIIOTOW) SIBJICHHUM, HAOIOJIEHUE W OIUCAHUE
MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX PEakiui (pas3yioKeHUE caxapa, B3auMOJICUCTBHUE
CEepHON KHUCIOTBI C XJOpUAOM Oapusi, paszioxkenue ruapokcuga wmeau (Il) mpu
HarpeBaHUM, B3aUMOJICICTBUE kele3a ¢ pacTBopoM conu Menu (1), uzyuenune cnocobon
pasliesieHusT CMeceil: ¢ TOMONIbI0 MarHuta, (QWIbTpOBaHWE, BBIIAPUBAHUE,
JTUCTHIUTALINS, XpoMaTtorpadusi, TPOBEICHUE OYNUCTKUA IMOBAPEHHOMN COJIU, HAOIIOJCHUE
U OINKCAHUE PEe3yJIbTATOB MPOBEJICHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS
MAaccChl, CO3/IaHUE MOJEJIeH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUIECKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 3l€eMEHT U IPOCTOE
BemiecTBO. Haxoxaenue kuciopoaa B npupoje, Gu3n4ecKkue 1 XuMUYECKUE CBOMCTBA
(peaxuun ropenusi). Oxcuawl. Ilpumenenue xkuciopoga. CrnocoObl MOMy4YEHUS
KHCJIOpOJa B Ja0OpaTOpUU M MPOMBINUIEHHOCTU. KpyroBopoT KHUCIOpoJa B MPUPO/IE.
O30H — anoTponHas MoaAU(PHUKALUS KUCIOPOA.

TernoBo#t 3¢dekT XUMUUECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, IK30- U
SHJIO0TEPMUYECKHUE peaklUu. TOMIMBO: yrojib U METaH. 3arpsA3HEHUE BO3yXa, YCUIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHHe 030HOBOTO CJIOS.

Bonopoa — sneMeHT u mpocToe BeliecTBO. HaxoklieHue BogopoAa B MPUPOJIE,
dusnueckne U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHuss. KucnoTs! u
COJIH.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHEHUSIM.



®usnueckue cBOMCTBA BOABI. Bona xak pactsopurens. PactBopsl. HacsieHnsie n
HEHACBIIICHHBIE PACTBOPBI. PacTBOpUMOCTH BelecTB B BoAE. MaccoBasi 10715 BEIIECTBA
B pacTBope. XUMHUYECKUE cBOWCTBa BOAbl. OcHOBaHUs. Pojb pacTBOPOB B IPUPOJE U B
AKU3HU 4yenoBeka. KpyroBopoT BoAbl B IpUpOAE. 3arps3HEHUE NpUPOAHBIX BoA. OXxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukanus nHeoprammueckux coeauHeHuit. Oxcunbl.  Krnaccudukarms
OKCH/JIOB: coJyieo0pa3yroiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbie) U
HecosieoOpasyromue. Homenknarypa okcuaoB. dusndeckue 1 XMMUYECKHUE CBOMCTBA
okcuioB. [TomydyeHune okcuIoB.

OcnoBanus. Knaccudukanusi OCHOBaHMIA: MIENOYU U HEPACTBOPUMbBIE OCHOBAHMSI.
Homenknarypa ocHoBaHuii. @PuU3MYECKME W XHUMHUYECKHME CBOWCTBA OCHOBAHUMU.
[Tommyyenne oCHOBaHUM.

Kucnotel. Knaccuduxamust xucinor. Homenknarypa xkucior. duszmyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. P aktuBHocTn MetaiuioB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenkiarypa cosieil. PU3MYECKME M XUMHYECKHE CBOMCTBA COJIEH.
[Tonydenue coien.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE OIPEJCICHUE COJACpKaHUA KHUCIOpOJa B BO3AYyXE, IOJIyYECHUE,
coOupaHue, pacrno3HaBaHUE M HW3YUYCHHE CBOMCTB KHCIOpOJAa, HaONIOJEHUE
B3aUMOJICHCTBUS BEUIECTB C KUCIOPOJAOM U YCIIOBHUSI BO3HUKHOBEHHUS U MPEKpAIICHUS
ropenus (Tokapa), 03HAKOMJICHHE C 0Opas3llaMu OKCHJOB U OMHCAaHUE HX CBOMCTB,
MOJIy4eHHe, cOOMpaHHue, paclo3HaBaHUWE W H3y4YEHHE CBOWCTB BOJOpOJa (ropeHue),
B3auMojieiicTBue Bojopona ¢ okcuaom Menu (Il) (Bo3MOXHO HCHOJSb30BaHUE
BUJICOMATEpUANIOB), HAOIIOJICHUE OOpa3lOoB BEIIECTB KOJUYECTBOM |  MOJIb,
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMUHON PaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEICIEHHOM MACCOBOW JIOJIEW PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBHE BOJIBI C METa/UIaMH (HATpUEM M KajbllieM) (BO3MOXKHO
HCTIOJB30BaHUE  BUJEOMATEpUANIOB), HCCJIEIOBaHUE OOpa3loB  HEOPraHUYECKHUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJEHHWE W3MEHEHHUS OKpPacKu HHAUKATOPOB B
pacTBOpax KHCIOT W IeJoued, uzydeHue B3ammojencTBus okcuma menu (I) ¢
pacTBOPOM CEPHOM KHUCJIOTBI, KHCJIOT C METAUIAMH, PEaKIUM HEUTpaIn3alii,
MOJyYeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO METaJUla JIPYTUM U3
pacTBOpa COJM, PEUICHHUE SKCIEPUMEHTAIbHBIX 3a7ady Mo TeMe «BaxkHellme Kiacchl
HEOPraHUYECKUX COEAUHEHUID.

Hepuoanuyeckuii 3akoH u Ilepuoanyeckass cucrema XUMHYECKHUX IJI€MEHTOB
. . MenaeneeBa. CtpoeHne aToMoB. XuUMHYecKasi CBsA3b. OKHMCJIUTENbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN



[TepBbie MOMBITKYN KiIacCU(PUKAIINN XUMHIECKUX dJeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJTOYHBIE U IIEJIOYHO3EMEJIbHBIE METAJUIbl, TaJOTEHBbI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIE 00pa3yroT aM()OTEPHBIC OKCUIBI U THAPOKCHIBI.

[lepnomnueckuii 3akoH. [lepruoanueckas cucrema xumuueckux siaemeHToB 1. U.
MenneneeBa. Koporkonepuoanas u jaiuHHonepuogHas ¢opmbl [lepuoauyeckoi
cucreMbl xumudeckux dnemeHToB [J[. WM. Menneneesa. llepmoasl W rpymnisl.
DU3NYECKUN CMBICIT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYMIIBI AJIEMEHTA.

Ctpoenue aromoB. CoctaB atoMHbIX szaep. M3oromnbl. DnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB IepBbIX 20 XuMHUUeCcKUX djeMeHToB Ileproandeckoi
cucrembl JI. M. MenaeneeBa. XapaKTEpUCTHKA XHWMHYECKOTO OJJIEMEHTa IO €ro
nonoxxenuto B [lepunonnueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTA M3MEHEHUSI paauyca aTOMOB XUMHYECKHX JJIEMEHTOB,
METAJJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYNIIaM U EPHUOJIAM.

3nauenue Ilepuonnueckoro 3akoHa W IlepuoaUYeCKOW CUCTEMBbl XMUMHYECKHX
JJIEMEHTOB Ui pa3BUTHS Haykhn W npaktuku. [[. WM. MenneneeB — yd€HbId H
Tpa)KJaHVH.

Xumuyeckass cBs3b. KoBasieHTHass  (MOJsipHAas W HEMOJISIpHAsi)  CBA3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl
OKHCJIEHUS U BOCCTAHOBIICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0O0pa3loB BEIIECTB METAIJIOB M HEMETaJUIOB, B3aMMOJICHCTBHE
TUJIPOKCHJIA IIMHKAa C PACTBOpPAMHU KHUCJIOT W IIEJI0YEH, NPOBEACHUE OIBITOB,
WJUTFOCTPUPYIOIITUX TPUMEPBl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PeaKlil (TOpeHHe,
peaKIuu pa3ioKeHus, COSTUHEHUS ).

Meostcnpeomemmnule ceazu

Peanuzanust MeEXINpeIMETHBIX CBS3€M MNpU HM3YyYEHUWM XHUMHUM B &8 Kiacce
OCYILIECTBIISICTCS Yepe3 HMCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX IOHSATHH,
TaK W TOHATUM, SBJISIONIMXCA CUCTEMHBIMM I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbBIC MOHITHUS: HAYYHBbIN (DAKT, TUTIOTE3a, TEOPUS, 3aKOH,
aHaju3, CHHTE3, KIacCU(UKAIUS, TEPUOJUYHOCTh, HAOIIOJICHHE, OSKCIICPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuKa: Martepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJEKTPUYECKUM 3apsij, BEIIECTBO, Telo, O0O0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PUM3MUECKHE BEIMYMHBI, €IUHUIBI U3MEPCHUS,
KOCMOC, IIJIaHETHI, 3B&3161, CoJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE MOPOJIBI, TOJIC3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

[lepnoanueckuii 3akoH. [lepruonnueckas cucrema xumuueckux siaemeHToB 1. U.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKHX
3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB, KaIus, KAIbIUA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHHEM 3JIEMEHTOB B [leproanueckoil cCUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIIBI XHMHYECKOM CBA3U. THUIBI KPUCTALNIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKN U BUAA
XUMHUYECKOU CBS3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pPa3IMYHBIM  KJlaccaM HEOPraHWYECKUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX Peakiuil Mo pa3iMuHbIM MpU3HAKaM (M0 YUCITy U
COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO0 U3MEHEHHUIO
CTETICHEW OKHUCJICHUS XHUMHYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTHU, IO Y4YaCTHUIO
KaTanu3aropa). IK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUECKUE YPABHECHHUS.

[lonsitue o ckopoct xumuueckol peakiuu. [lonsiTue 00 0OpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHSATHE O TOMOTEHHBIX MU Te€TEPOTCHHBIX
peakuusax. llonarue o karammsze. [loHsTHE O XUMHYECKOM paBHOBecUMU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEaKUUH U IIOJ0KEHHUE XUMHYECKOIO
pPaBHOBECHSL.

OKUCANTETEHO-BOCCTAHOBUTEIBHBIC peaxkuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C UCIOIB30BaHUEM METO/1a AJICKTPOHHOIO OalaHca.

Teopust >JIEKTPOJUTUYECKON OUCCOLMAIMU. ODJIEKTPOJIUTHI U HEDIIEKTPOJIUTHI.
Katnonsl, aHmoHbl. MexaHuU3M [HCCOLMAIIMM BEIIECTB C Pa3JMYHBIMU BUIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakuuu noHHOro OOMEHa. YcCIOBUSI MPOTEKaHUS pEaKIuid HMOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE HOHHBIE YpaBHEHUA peakinid. CBOMCTBA KUCJIOT, OCHOBAHUH U
CoJiell B CBETE MPEJCTaBICHUN 00 AIMEKTPOIUTHUUYECKON nuccorumaiuu. KadecTBeHHbIE
peakunu Ha UoHbL. [IoHSATHE O THIPOIN3E COIEH.

Xumuyeckuii IKCHepuMeHm

O03HAKOMJICHUE C MOJCIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIIECTB
— METAJJIOB ¥ HeMeTa/u1oB (Tpaduta 1 anmasa), CI0KHBIX BEIIECTB (XJIOpH1a HATPHS),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pPEakKUuh OT BO3JIECUCTBUSA
pa3IUYHBIX (DAKTOPOB, HCCIEAOBAHKME DJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca JUCCOIUAIMU KUCIOT, MIeJo4Yeil U cojel (BO3MOXKHO MCIOJIb30BaHUE BHJICO



MaTEpUAJIOB), IPOBECHUE OMBITOB, UJUTIOCTPUPYIOLIUX MPU3HAKU TPOTEKAHUS pEeaKLUn
HOHHOTO 0OMeHa (00pa3oBaHUE OCaKa, BBIJEICHHE Ta3a, 00pa3oBaHKE BOJBI), OTHITOB,
WJUTFOCTPUPYIOIIUX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuil (TOpeHHue,
peakiMK paslIoKeHUs, COCIUHEHHUs), pPACIO3HABAaHUE HEOPTraHWYECKUX BEUIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKMi Ha MOHBI, PEIICHHUE IKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTa/uibl 4 X coeJUHEHUS

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHue W (GU3MUECKHE CBOMCTBAa MPOCTHIX
BEILIECTB — rajJoreHoB. XMMUYECKHE CBOICTBA Ha MpUMepe Xjopa (B3auMOJIEUCTBHE C
MeTa/llaMHi, HeMeTaJllaMHu, 1ieno4yamu). XiopoBojaopon. ConsiHas — KUCIOTa,
XUMUYECKUE CBOMICTBA, MOJIy4YeHUE, NpUMeHeHHe. JleiicTBue Xjaopa U XJIOpPOBOIOPOAA
Ha OpraHu3M 4esoBeKa. BajkHelme XJI0puibl U X HaXO0XKIECHUE B IPUPOJIE.

OOmass xapakrepuctuka djeMeHTOB VIA-rpynnbel. OcCOOEHHOCTH CTpOECHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKHe CBOICTBa
MPOCTHIX BEIIECTB — KUCJIOPOJa U Cepbl. AJUIOTPOIHbIE MOAU(PHUKALNN KUCIOPOJa U
cepbl. XHMHUYECKHE CBOMCTBa cepbl. CepoBOJOpOI, CTPOECHHE, (PUINYECKHE U
XUMUYECKUEe CBOMCTBA. OKCHABI CEpbl KaK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, pu3nM4eckre M XMMHUYECKHE CBOWCTBa (0OILIME KaK IMPeICTaBUTEIS
Kjacca KUCIOT U creuuduyeckue). XUMHUYECKHE pEeakluu, JeKallue B OCHOBE
MPOMBIIUIEHHOIO0 CcrHoco0a TOJIy4eHUs cepHOM KucnoTbl. [lpuMeHeHue cepHOM
kucioTel. ConM CepHOM KHUCHOTHI, KAadeCTBEHHAs peakuus Ha CyJb(aT-uoH.
HaxoxneHune ceppl M €€ COEAMHEHMM B mpupoae. XHMHYECKOE 3arps3HEHUE
OKpY>KaIoIlIel cpe/ibl COETMHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arpsA3HEHUE BO3/1yXa U
BOJ0EMOB), CITIOCOOBI €T0 MPEJOTBPAICHHUS.

OOmiass xapakTepucTHKa »3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHUA. A30T, pacHpoCTpaHEHUE B MPUPOJE,
¢usnyeckue U XuMuueckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, €ro
dusnueckrue U XMMHUYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Coiau aMMOHUS, X
¢usnyeckue U XMMHUYECKHE CBOWCTBA, MprUMeHeHne. KauecTBeHHas peakivs Ha MOHBI
aMMOHUS. A30THas KUCIOTa, €€ MOoJIyueHHe, (PU3MYECKHEe U XUMHUYECKHE CBOMCTBA
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). Hcmnonb3oBaHue
HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEPAIbHBIX YAOOpeHHil. XUMHUYECKOEe
3arpsi3HEHUE OKpY’KaloIlled cpenbl COSAMHEHMSAMM a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amioTpomnHble MOAUpUKAIIU
docdopa, dusmyeckue n xumuyeckue cporctBa. Oxcup docdopa (V) u docdhopHas
KHCJIOTa, (PM3UYECKUE U XUMUYECKHUE CBOMCTBA, mosiydenue. Mcnonb3oBanue pocharos
B KaU€CTBE MHUHEPATBHBIX yI0OPECHHIA.

OO6mrast xapakrepuctuka dieMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHUS. YTJIEepoHd, aJJIOTPONHbIE MOAU(UKAIIIH,



pacnpocTpaHeHue B Tpupone, (u3NYecKhe U XHUMUYECKHUE CBOMCTBA. AACOpOLHMS.
KpyroBopot yriepona B mpupome. OKcuapl yriiepoaa, ux (pu3ndeckue U XUMUICCKUE
CBOMCTBA, JACICTBUE HA KUBbIE OPraHU3MBbI, IOJYYEHHUE U IPUMEHEHNE. DKOJIOTHYECKHE
npo0JieMBbl, CBsI3aHHbIE ¢ OKcHoM yriepoaa (IV), runoresa rinobaibHOTO MOTEIICHUS
KJIUMaTa, MApHUKOBBIM 3PQeKxT. YronbHas Kuciaota U €€ conM, Ux (U3NuecKue Hu
XUMUYECKUE CBOWCTBAa, INOJydeHHE U npuMeHeHue. KaudecTBeHHass peakuus Ha
KapOoHaT-HOHBL. Vcnonbp3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIINIEHHOCTH U
CEJIBCKOM XO3SIICTBE.

[lepBoHauyanbHblE MOHATHS O0 OPraHMYECKUX BEIIECTBAX KAaK O COCAUHEHMSX
yriepoaa (MeTaH, 3TaH, ATWIEH, aleTWIEH, 3TAHOJ, TJIMLUEPUH, YKCYCHas KHCJIOTA).
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YrOjb, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepa®oTku (O€H3MH), HMX poJib B OBITY M NPOMBIIUIEHHOCTH. [loHsiTHE O
OMOJIOrMYECKH BA)KHBIX BEILECTBAaX: KUpax, OeJKax, yriaeBoJax — U UX POJHU B JKU3HU
4eJloBeKa. MarepranbHOE €IMHCTBO OPraHUYECKUX U HEOPIaHUYECKUX COCIUHEHUN.

KpemHuii, ero ¢puznueckre 1 XUMHUYECKHE CBOICTBA, MOJyYEHHE U MPUMEHEHHE.
Coenunenusi kpemHusi B npupoje. O6mue npeacrtaBieHus o0 okcuae kpemuus (IV) u
KpeMHHEBOU kucioTe. CHUIIMKATBI, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkneiiime cTpouTeNnbHbIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [Ipobnembl 0€30MacHOrO0 UCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAIOB B
ITOBCETHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

U3yuyeHHue 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWCTB COJISIHOM KHCIOTHI,
POBEJCHUE KAUYECTBEHHBIX pEaKLUUi Ha XJIOPHUI-MOHBI M HAOJIOJIEHUE MPU3HAKOB UX
IPOTEKaHUs, OMBITHI, OTpaXxkaroure Gpusnueckrue 1 XUMUYECKUE CBOWCTBA TaJIOTEHOB U
UX COEIUWHEHUU (BO3MOXKHO HCHOJb30BAHUE BHUAEOMATEPUATIOB), O3HAKOMIIEHHUE C
oOpa3iaMu XJIOpUAOB (TaJIOT€HUIOB), O3HAKOMJIEHHME C oOpaslamMu cepbl u €€
COEIMHEHUSIMH (BO3MOKHO MCIOJIb30BaHUE BUEOMATEPUATIOB), HAOIIOAEHHUE Mpoliecca
oOyTJIMBaHMs caxapa MoJl IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOW KHCIOThI, MPOBEACHUE KayeCTBEHHOMN
peakuuu Ha cyiab(haT-uoH U HaONIOACHUE MPU3HAKA €€ MPOTEKaHUs, O3HAKOMIJICHHE C
(¢u3NuecKUMU CBOMCTBaMHM a30Ta, ¢ochopa HU HX COEAUMHEHUH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB), oOpa3liaMu a30THBIX M (pochopHBIX ymoOpeHui,
NoJiyueHue, coOupaHue, paclo3HaBaHWE U M3y4YEHHE CBOWMCTB aMMMaka, MpPOBEACHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHUA U (ochaT-uoOH M U3yHYEHHE MPU3HAKOB HX
IIPOTEKaHUsl, B3aWUMOJCHCTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MO>HO MCHOJIB30BAHME BUAECOMATEPHUAIIOB), U3YUEHUE MOJENEH KPUCTAIIMYECKUX
pem€Tok anMasa, rpadura, QysuiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopOLuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
NoJIyueHHe, COOMpaHHue, pacro3HaBaHHE M H3yYEHHWE CBOMCTB YIJIEKHUCIOIO Tasa,



MPOBEJCHUE KAYEeCTBEHHBIX PEAKIMA Ha KapOOHAT W CHJIMKAT-UOHBI M HW3YYCHUE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMIICHHME C  TPOAYKIUEH  CUJIMKATHOU
MPOMBIIIIJICHHOCTH, PENICHHE 3KCHEPUMEHTAJIbHBIX 3adady no TeMe «Baxkuenmue
HEMETAJIbI U UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO0mrast xapakTepUCTHKAa XUMHYECKUX JJIEMEHTOB — METaUIOB HA OCHOBAHWH WX
nonoxxenus B [lepnonnueckon cucreme xumuueckux sneMeHToB . M. Menneneesa n
cTpoeHus: aTtoMoB. CTpO€HHE METAJUIOB. MeTamnueckas CBS3b M MeETaInYecKas
KpUCTAJNIMYECKAs! pEIIETKA. OJNEKTPOXMUMHUYECKHI PAJ HANPSHKEHUNM  METAJUIOB.
duznueckre M XUMHUYECKHME CBOWcTBa MeTamioB. OOmme crnocoObl MOJIy4eHUS
MeTaisioB. [loHsITHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alllUThl HUX OT
koppo3uu. CrjiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
IIPOMBILIJIEHHOCTH.

[llenounsle MeTaIbl: MOJIOKEHUE B llepruoandeckorl CUCTEME XUMUYECKUX
anemeHtoB J[. W. MenneneeBa, CTpoeHHME HX aTOMOB, HAXOXKICHHE B MPHUPOJE.
du3znyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kanus). OKCUAbl U
TUJIPOKCUABI HATPUA U Kalnsl. [[puMeHeHne MET0UYHbIX METAIIIOB U UX COCTUHEHUM.

[Ilenouyno3eMeNnbHBIE METAJUIBI MATHUM U KAJIBLMU: TTOJ10keHue B [lepuoanyeckon
cucreMe xumuueckux aneMeHToB J[. WM. MenneneeBa, cTpoeHME HUX aTOMOB,
HAaXOXJeHUE B mpupoae. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA MArHUS M KaJbIIHS.
Baxneiimme coenvHeHus KaublUs (OKCHA, THAPOKCHA, coyin). JKECTKOCTh BOJBI U
CIoCcOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: TiosnokeHne B Ilepuoanueckoi cucTeMe XUMHYECKUX 3J1eMeHTOB /1.
N. Menneneesa, CTpoeHUEe aToma, HaXOXKJIeHUE B Ipupoae. Gusznueckne 1 XUMUYECKUe
CBOMCTBA aTtOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCU]IA aTFOMUHUS.

Kenezo: nonoxenne B llepuoanueckon cucreMe XxuMuueckux snmemeHToB [l. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXJICHUE B mpupone. Ouznueckue u XUMHUYECKUE
cBoiicTBa xene3a. Okcunpl, ruaApokcubl U conu xenesa (I1) u xxenesa (II), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C 00pa3llaMy METAJIOB U CILIABOB, UX (PM3UYECKUMH CBOMCTBAMH,
U3YYEHHUE  PEe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOJISHCTBHUS OKCH/IA KAJIbIIM M HATPHUS C BOJIOK
(BO3MO’KHO HCIIOJIb30BAHUE BUCOMATEPUAIIORB), UCCIEIOBAHNE CBOMCTB KECTKOMN BOJIBI,
mporiecca  TOpeHHMs  JKejie3a B KUCIOpojae  (BO3MOXHO  HCIIOJB30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KaY€CTBEHHBIX PEaKIIMil Ha MOHBI: MarHus,
Kanblys, amroMuHus, nuHka, xeneza (I1) u xemeza (II), menu (II), nHabmronenue u
OMMCAHUE TPOILIECCOB OKpAIlMBaHUS IUIAMEHW HMOHAMM HATpUA, Kalusid M KaJbIUs
(BO3BMOKHO HCIMOJIb30BAHUE BHUICOMATEPHUATIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOICTB



TUAPOKCHIA ATFOMUHUS W THIPOKCU/IA IIMHKA, PEIICHUE YKCIIEPUMEHTAILHBIX 3a7a9 110
Teme «BaxHenmme MeTaibl U UX COCIUHEHUS.

XuMmus 4 OKpy:Kamomas cpeaa

BemectBa u Marepuanbl B TOBCEIHEBHOW JKU3HM 4YeloBeka. besomnacHoe
UCIIOJIb30BAHUE BEIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momonis mpu
XUMUYECKUX 0XKOTaX M OTPABICHUSIX.

XUMHUYECKOE 3arpsA3HEHUE OKpyKarolled cpeasl (mpeaenbHash AOMyCTUMAst
KOHIleHTpalus Bemiects, nanee — I[IJIK). Ponbp Xumuu B pemieHUM SKOJIOTHYECKUX
poOJieM.

Xumuueckuii IKCnepumenm:

M3yueHHEe OOpa3lloB MaTepuagoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnunie ceasu

Peanuzanuss MeXINpeAMETHBIX CBSI3ed TIpU U3YYEeHUHM XUMUHM B 9 Kiacce
OCYILIECTBIISIETCA YEPe3 HUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHATHM,
TaK W TOHSATHHN, SIBJSIONTUXCS CHUCTEMHBIMHU JIJISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO01re ecTecTBEHHO-HAY4YHbIC TTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalIM3, CHUHTE3, KiacCU(UKaIMs, TEepUOAUYHOCTh, HAOIIO/IEHHE, JKCIIEPUMEHT,
MOJICTUPOBAHUE, U3MEpPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(DEKT, TEXHOJIOTHUs,
MaTepuallbl.

dusnka: mMarepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU], U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUN 3aps/l, MPOBOJHUKU, TOIYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTANIMYECKas pEUETKa, CIUIaBbl, (U3HUYECKUE
BEJTMYMHBI, CAWHUIIBI W3MEPEHHs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3IBI,
Comnnre.

buonorusa: d¢otocuntes, apixaHue, Ouocdepa, HSKOCHCTEMa, MHUHEPATbHbBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTRA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HbIE
HCKOTIaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

JINYHOCTHBIE PE3YJIBTATDBI
JImaHOCTHBIE Pe3yIbTaThl OCBOCHHS MTPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs
JOCTUTAIOTCST B XOjA€ OOy4YeHHS XUMUU B EAMHCTBE Y4YEOHOW M BOCHHUTATEIILHOMN



NEATEeIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKIUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPHHATBIMA B OOINECTBE TMpaBUJIaMUd U
HOpMaMU TMOBEACHUS U CHOCOOCTBYIOT MPOIIECCAM CAMOMO3HAHMSI, CaMOpPa3BUTHUSL U
COIMAIIA3AIMU 00yYaIOIIUXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAKOT TOTOBHOCTh O0y4Jaronmxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACIIUPECHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOUIEHUA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M
HAy4YHOMY HACJEOUI0, TOHMMAaHHS 3HAYEHUS XUMUYECKOW HAyKh B JKH3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJETh JTOCTOBEpHON uWHMOpMaIein o
MEePEIOBbIX JIOCTIDKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOMW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUS O COLMAIBHBIX HOPMAX M MPaBUIaX MEXKIUYHOCTHBIX OTHOILICHUM
B KOJUICKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEI0BATEIBCKOM, TBOPUECKON U JPYTUX BUAAX JIEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATEIBHOCTM  MPH  BBINOJIHEHUH  YYEOHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHYECKUX OJKCIIEPUMEHTOB, CO3JaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOMIOHUMAHHUIO M B3aUMOIIOMOIIM B MpOIIecCe
ATON yueOHOW JEeATEeIbHOCTH, TOTOBHOCTH OIICHHMBAaTh CBOE IMOBEJACHUE U TOCTYIKU
CBOUX TOBApHILEH C MO3UIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE M XUMHUUYECKOW peakiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAYKU U COCTABJISIIOIIUE OCHOBY
JUTSl TIOHMMAaHMSI CYITHOCTH HAay4YHOW KapTUHBI MUpPaA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPO/IbI, B3aUMOCBS3SIX YEJIOBEKa C IPUPOIHON CPENoil, O
POJIM XUMUH B TTO3HAHUU ITUX 3aKOHOMEPHOCTE;

MO3HAaBaTeJIbHbIC MOTHUBBI, HAIPABIICHHBbIC Ha TMOJYyYECHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOoAuMbIe [Jisi OOBSCHEHUS HAOJIOAAaEeMbIX TMIPOIIECCOB U  SIBJIICHHI,
MO03HABATENbHOM, HHOOPMAITMOHHONW M YUTATEIIbCKON KYJIbTYPhI, B TOM YHCIIE HABBIKOB
CaMOCTOSTENIbHON paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATypOH,
JOCTYIMHBIMU TEXHUYECKUMH CPeICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEeC K OOYYEeHHMI0O M TIO3HAHWIO, JI0OO3HATEIBHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K CaM000pa30BaHUIO, IPOSKTHON U MCCIICOBATEIBCKOMN JIEATEILHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS 00y4YeHUS B JaJIbHEHIIIEM;

4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAHUE LIEHHOCTH YW3HH, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 KU3HHU, OCO3HAHHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX
OpuBBIYEK (YymOTpeOJEHUS alKoOrojisi, HApKOTUKOB, KYypEHHUs), HEOOXOIUMOCTH
coOIoICHNS TTpaBWJI O€30MACHOCTH NMPH OOpalleHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B
OBITY U pEaJIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY H3yUeHHIO0 mpodeccuili W TpyAa pazIudHOrO poja,
YBOKEHUE K TPYIy U pe3yibTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUS MPEIMETHBIX 3HAHUNA 10 XMMMH, OCO3HAHHBINA BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHUs] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCIEUTHOU
MpO(QECCUOHAIBHON JE€ATETbHOCTH W Pa3BUTUA HEOOXOJMMBIX yYMEHHUH, TOTOBHOCTh
aJIalTHPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IK0JIOrHYECKOr0 BOCIIMTAHHSA:

AKOJIOTUYECKHU 1€IeCO00pa3HOe OTHOLUIEHUE K MPUPOJIE KAK UCTOYHUKY JKM3HU Ha
3emile, OCHOBE €€ CyIIECTBOBaHHUS, MOHUMAHUE LIEHHOCTH 30POBOTO U 0E30MacHOro
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UUYECKOMY H
IICUXUYECKOMY 3/10POBbIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS MpaBuil 0€30I1acHOrO
HOBEJICHUS MPU pabOTe ¢ BEIIECTBAMU, a TAK)XKE B CUTyalUsIX, YTPOKAIOLIUX 3JOPOBBIO
U >KU3HHU JIIOJICH;

CIIOCOOHOCTH NPHUMEHSTh 3HAHMS, MOJIy4aeMble MpPU H3YYEHUU XUMHUHU, IS
peuieHus 3a1ad, CBS3aHHBIX C OKPYKAIOIIEW NPUPOAHOW CpeNoM, I MOBBILICHUS
YPOBHS 3KOJOTMUECKON KYJIbTYPbl, OCO3HAHMsI TJI00AJIBHOTO XapaKTepa 3KOJOTUYECKUX
npobsieM M MyTel HX pelieHHsl MOCPEICTBOM METOJIOB XHWMHH, 3KOJOTHYECKOIrO
MBIIUICHUS, YMEHUS PYKOBOACTBOBAaThCA UM B MO3HABATEIIbHOM, KOMMYHUKATUBHON U
COLIMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX PpE3YyJbTAaTOB  BBIACISIIOT  3HAYUMBIE  JUIS
(opMHpOBaHUS MUPOBO33pPEHUSI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPHs, MPHUHIIMII,
runoresa, Gakrt, CucTeMa, poLecc, SKCIEPUMEHT U JPYToe.), KOTOPbIE UCIOJb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaX W MO3BOJISIOT HA OCHOBE 3HAHUW M3 ATUX
npeaMeToB (OpPMHUPOBATH MPEJICTaBICHUE O LEJIOCTHOW HAyyHOM KapTWHE MuUpa, U
YHHUBEpCaJbHble  yueOHbIe  JelcTBUA  (TIO3HABaTENIbHbIE, KOMMYHHKATHUBHBIE,
peryJaTHBHBIE),  KOTOpble  oOecrneuuBaroT  (POpPMUPOBAHUE  TOTOBHOCTH K
CaMOCTOSTENIbHOMY TJIAHUPOBAHUIO U OCYILECTBIECHUIO YUeOHON AeSATENbHOCTH.

Ilo3HaBaTeqbHBbIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornyeckue 1eicTBUA:

YMEHUS MCHOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIIJIEHUS [IPU OCBOCHUM 3HAHMIL:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUH (BBIIENATh WX XapaKTepHbIE NPU3HAKH,



YCTaHaBIMBATh B3aMMOCBS3h C JIPYTUMU TOHSTHUSMH), HWCTOJb30BaTh TMOHATHS JIJIS
OOBSCHEHHSI OTHIETBHBIX (DAKTOB W SBIICHWUW, BBIOMpATh OCHOBAHUS W KPUTEPHUHU IS
KIaccu(puKanuu XUMHUYECKUX BEIIECTB W XUMHUYCCKHX PEAKIUH, yCTaHABIMBATh
PUYUHHO-CJICICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3Y4YCHHS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIYKTHBHBIC, JICHYKTUBHBIC, IO aHAJOTHH), JeNaTh BBIBOABI U
3aKITIOYCHUS;

YyMEHHE TIPUMEHATH B TIPOIECCe TO3HAHWS TOHATHS (NMPEAMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH, HCIOIb3yeMble B XHMHH,
npeoOpa3oBhIBaTh IMHPOKO MPHUMEHSIEMBIE B XHMHH MOJCIBHBIC IPEACTABICHUS —
XUMHYECKANA 3HAK (CHMMBOJ DJIeMEHTa), XHMHUYeckas QopMmyna © ypaBHCHHE
XUMUYECKON peaKIuy — IPH PEIICHUH YIeOHO-TI03HABATENBHBIX 33/1a4, ¢ yI6TOM ITHX
MOJICIIBHBIX TIPEICTABIICHUNA BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEHIECTB M XUMHUYECKUX PEAKIUM, BBISBISATH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBSI3M M TPOTUBOpEYHs] B
M3y4aeMBbIX MPOIIECCax U SBICHUSX.

Bba3oBble uccienoBareibckue 1eiCTBUS:

YMEHHE WCIIOh30BaTh IIOCTaBJICHHBIC BOMPOCHI B KadeCTBE HMHCTPYMEHTA
MO3HAHUA, a TAaKK€ B KaueCTBE OCHOBBI JJIsi (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE
PaBUILHOCTH BBHICKA3bIBAEMBIX CY)KJICHHUIA;

MpUOOpPETEHUE ONbITa TI0 IUIAHUPOBAHWIO, OpPTaHW3AMM W  TPOBEICHUIO
YUEHHYECKUX  OJKCIEPUMEHTOB, yMEHHe HaOJIoAaTh 3a XOAOM  Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaTh OOOOIIECHUS WU
BBIBOJIBI 110 pE3yJbTaTaM IMPOBEAEHHOTO OIBITA, UCCICAOBAHUS, COCTABIATH OTYET O
poJieTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpaTh, AaHAJIM3UPOBATL W HMHTEPIPETHUPOBATH  HHGOPMAIIHIO
pPa3IUYHBIX BUJOB M (OpPM TPENCTaBIICHUS, TMOJTYy4aeMyH) M3 Pa3HbIX HCTOYHHKOB
(Hay4YHO-TIOMYJISIpHAST JIUTEPATypa XUMHUYECKOTO COJIEp)KaHMs, CIPABOYHBIC MOCOOUS,
pecypcbl MIHTepHETa), KPUTHYECKU OIICHUBATH MPOTHBOPECUMBYIO M HEIOCTOBEPHYIO
HH(pOpMaIHIO;

yMEHUE TPUMEHITh pa3IMYHbIe METOJBl M 3alpOChl TPH IOUCKE W OTOOpE
uH(GOPMAITUU U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BHIIOTHEHUS YUECOHBIX
M TI03HABATENLHBIX 33/1ad OMPENEIEHHOTO THIMa, MPUOOpETEeHHEe OombIiTa B 00JaCTH
UCIIOJIB30BaHUSI ~ MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTWH,  OBJIQJICHUE
KyJTbTYpOH  aKTUBHOTO  HWCIIOJb30BAaHMSI  PA3JIMYHBIX  IMOMCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBbHYIO (OpMYy TMpencTaBieHrus HHOOPMAIMH U
WJUTIOCTPUPOBATH pelIaeMble 3a/la4i HECJOKHBIMU CXEMaMH, IuarpaMMamMu, JPYyTrUuMHU
dbopmamu rpadKe U UX KOMOUHAITUSIMU;



YMEHHE HCIONb30BaTh M  aHaJU3UpOBaThb B  Ipolecce y4yeOHOW U
HCCJIEIOBATENIbCKOM  JICATENIBHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTI'0 XO35MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEN TPUPOIHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBUS:

yYMEHUS 3aJlaBaTh BOMPOCHI (B XOJle Auanora v (Wiau) ITUCKYCCUM) MO CYIIECTBY
00cyX/1aeMoi TeMbI, POPMYJIHMPOBATH CBOU MPEMJIOKEHHSI OTHOCUTEIBHO BBIITOJIHEHHUS
MPEUIOKEHHON 3a]1a4u;

YMEHUS MIPEACTABIIATH NOJIYYEHHBIE PE3YJIbTAThl IO3HABATENBHOUN AEATEIBHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAlHUI0 PE3YyJbTAaTOB BBIIOJIHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (JIaOOpaTOPHOTO OMbITa, JIA0OPATOpPHOW pabOThl 1O
WCCJICIOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO TIPOEKTA);

yMEHUs y4eOHOrO COTPYJAHHMYECTBA CO CBEPCTHHUKaMU B  COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEIOBATEIBCKON ACATENBHOCTA IIPU PEIICHUN BO3HHUKAOIINX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIVIACOBAHUS MO3ULUN (00CYXACHHUS,
OOMEH MHEHMSIMHU, «MO3TOBbI€ IITYPMbD», KOOPAMHAIIMS COBMECTHBIX JEHCTBUU,
OTpeIeJICHUE KPUTEPHUEB IO OIIEHKE KaueCTBa BHIIIOJIHEHHON pabOThI U Apyrue).

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe JeHCTBUS:

YMEHUE CAMOCTOSTEIBHO ONPENEIATh LEJIH JACATENbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISITh, KOHTPOJMPOBaTb M TPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NEeATENbHOCTh, BBIOMpaTh HambOosee 3((PEKTUBHBIE CIOCOOBI pPEIICHUS YYEOHBIX U
[IO3HABATENIbHBIX  3aJa4, CaMOCTOSITEIbHO  COCTABJIATH WM  KOPPEKTUPOBATH
NPEAJIOKEHHBIA AITOPUTM JEHCTBUI MPU BBINOJHEHUH 3aJaHUN C YYETOM MOJYy4YECHUS
HOBBIX 3HAHMM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIHUAX, OIICHUBATh
COOTBETCTBHUE IIOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON L€, YMEHHE HCIIOJIb30BaTh U
AHaJM3UPOBATh KOHTEKCTHI, IPEIJIAracMbIE B YCIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe npeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO 00S3aTENLHOTO COACpKaHMUs,
YCTaHOBJICHHOTO JIaHHOU (enepanibHON paboueil mporpaMMoid, BBIIEIISIOT: OCBOCHHbIE
00y4aroIMMUCS HAyYHbIE 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUM, criequpuyecKue s
MpeAMETHOW 001acTh «XUMUsS», BUIbI AEATEILHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUA,
€ro UHTEPIpETALMH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX
CUTyalHusX.

K xonmy oOyueHus B 8 kJiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacCKpbIBaTh CMbBICI OCHOBHBIX XHWMHMYECKHX TOHSTHA: aTOM, MOJIEKyJa,
XUMHAYECKUN DJIEMEHT, IIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAs W HEOAHOPONHAs), BAJEHTHOCTb, OTHOCUTEIbHAS AaTOMHAs W
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0Jsi XMMHUYECKOrO d3JIEMEHTa B COCIMHEHWH, MOJISPHBIA OOBEM,



OKCHJI, KHCJIOTA, OCHOBAaHHWE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHCJICHHUS, XUMHUYECKas peakius, KilacCcuukamus peakiuil: peaxiuu
COCIMHEHHUSI, PEaKUHUH DPa3JIOKEHHUs, PEaKUUU 3aMEIICHUs, peakuuu oOMEHa,
9K30- U IHJIOTEPMHUECKHUE PEaKIMH, TEII0BOU 3(PGeKT peakiuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aToma, aTOMHasg OpOuTalb, paJuyCc aToMa, XUMHUYECKas
CBsI3b, NOJSIPHAS W HEMOJSApPHAs KOBAJECHTHAs CBA3b, MOHHAS CBA3b, HOH,
KaTHOH, aHHWOH, pacTBOp, MaccoBas JoJi1 BewlecTBa  (IPOLIEHTHAA
KOHIIEHTpAIMsl) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUA U MPUMEHSTH
ATU MOHATHS IPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUJISl COCTaBJIEHUS (DOPMYJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpENENsITh BAJEHTHOCTh ATOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCJICHHS JIEMEHTOB B OMHAPHBIX COCTUHEHUAX, MPUHAJJIC)KHOCTD
BEIIECTB K ONpEACIEHHOMY KJIacCy COe€IMHEHUuM 1o ¢opmysiaMm, BUJ
XUMHUYECKOH CBS3M (KOBAJICHTHASI U HOHHAS1) B HEOPTaHUYECKUX COECTUHEHUSAX;
packpeiBath  cmbicn  I[lepuoamueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  I[IOHMMAaHUE IIEPUOJUYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHAYECKUX DJJIEMEHTOB OT HX INoJIokeHHus B Ilepuomuyeckoin cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraIpo;

OMKCHIBATh U XapaKTepu30BaTh TabmuuHyro Gopmy Ilepuonuueckoit cuctembl
XUMUYECKUX DJIEMEHTOB: pa3linyaTh TMOHATUS «TJaBHas mnoarpymnmna (A-
rpynmna)» u «nobdounas noarpynmna (b-rpymnma)y», Maneie U 00JIbIIME TIEPUOIBI,
COOTHOCUTh OOO3HayYeHUs, KOTOpble HMeEIOTCs B Tabnuue «llepuonnueckas
cucreMa xumudeckux dnemeHtoB JI. WM. MenngeneeBa» ¢ 4YHMCIOBBIMHU
XapaKTepUCTHUKAMH CTPOCHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCII0 JIEKTPOHOB U PACIPEIEICHNUE UX 0 3JIEKTPOHHBIM CJIOSAM);
KJIACCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHThl, HEOPraHMYECKHE BEIIECTBA,
XUMUYECKUE peaklnH (110 YKCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLIUH BEIIECTB,
0 TEeII0BOMY 3 dexry);

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXkKIAs ONWUCAHUE NPUMEPAMHU MOJICKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kady€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUA XUMHYECKUX MPEBPALICHUN B PA3JIMYHBIX
YCJIOBHUSIX;

BBIUHCIISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYKO M MOJISIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJIK0 XUMHYECKOTO 3JI€MEHTA MO (PopMyJie COEAMHEHUS, MACCOBYIO



JIOJIFO BEILIECTBA B PACTBOPE, MPOBOJMUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peaxiuy;

MPUMEHSTh OCHOBHBIE OIEPAallMd MBICIUTENIBHON NEATeIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHME, O00O0OIIEHHE, CHUCTEMaTU3alluio, KiIaccuuKaluio,
BBISIBJICHUE NPUYMHHO-CJIEICTBEHHBIX CBSI3€W — JUIsl H3Y4YEHHs] CBOMCTB
BEIIECTB M XUMUYECKUX PEaKLUi, ECTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUS —
HaONIOZCHUE, W3MEpPEHUE, MOJECIUPOBAHUE, HKCIEPUMEHT (peajbHbIl H
MBICJICHHBIN );

CJIeI0BaTh IpaBUjIaM IOJb30BAaHUS XUMUYECKOW IMOCYI0M U 1a00paTOpHBIM
o0opynoBaHuEM, a TaKXKe MpaBuUiIaM OOpallleHUus C BEIIeECTBAMH B
COOTBETCTBUHM C MHCTPYKIUSIMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX
ONBITOB IO TMOJYYEHUIO U COOMpPAaHMIO ra3000pa3HbIX BELIECTB (BOAOpOAa U
KHCJIOPOJIa), MPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MaccoBOM [oJiei
pacTBOPEHHOTO  BEILECTBA, IUIAHUPOBATb U MPOBOJUTH  XUMUYECKHE
AKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT ¢ TOMOUIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTATIENH, METUIOPAHXK U IPYTHE).

K koniy oOyueHus B 9 kJiacce mpeIMETHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX HNOHATHI: XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, HOH, KATHOH, AHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BAJICHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHHS, XUMHYECKAs
peakuusi, XMMUYecKasi CBsI3b, TEIUIOBOW AP (EKT peakiuu, MOJb, MOJSPHBIN
00BEM, pacTBOp, IJNEKTPOJIUTBHI, HEIIEKTPOJUTHL,  BIEKTPOIUTHUECKAS
JUCCOLMAIMs, peakUMd HMOHHOTO OOMEHa, KaTaliu3aTop, XHUMHUYECKOe
paBHOBecHue, O0OpaTUMble W  HEOOpaTHUMble pEaKIMH, OKHUCIUTEJIbHO-
BOCCTAHOBUTEJIBHBIE PEAKUUN, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCIECHUE H
BOCCTAHOBJICHME,  ajulOTponusi,  amM(pOTepHOCTb,  XUMHUYECKas  CBA3b
(xoBaJIeHTHAas, MOHHAs, METAJTTMYECKasl), KpUCTAIIINYECKas peléTka, KOppo3usl
METAJJIOB, CIUIABbI, CKOPOCTh XMMHUYECKON PEAKLIHH, MPEAEIbHO JONMYCTUMAs
koHueHTpanus [[JIK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATHU U MPUMEHATH
9TH TIOHSTHS NPU ONMCAHUU BEUIECTB U UX MIPEBPAILCHMIA;

MCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJICHUS (OPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONPENENIATh BAJIEHTHOCTh U CTENEHb OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB B
COCAMHEHUAX  PaA3IMYHOIO  COCTaBa, IMPUHAIEKHOCTb  BELIECTB K
ornpenenéHHOMY KJacCy COeIMHEHUN mo (opmyrnaMm, BHJI XUMHYECKON CBA3H
(koBaneHTHasi, WOHHAs, METaJUIMYECKasi)) B HEOPraHMYECKUX COEAUHEHUSX,
3apsA]l MOHA MO0 XMMUYECKOW (popMylie, XapakTep Cpeibl B BOJHBIX pacTBOpax



HEOPraHMYECKUX COCIWHEHUH, TUIl KPUCTAITMYECKONW PEIIETKU KOHKPETHOTO
BEILIECTBA;

packpeiBath cMmbIci [lepuoamueckoro 3akona JI. WM. Menaeneesa wu
JIEMOHCTPUPOBAThH €ro MOHUMAaHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dopmy [lepuoanueckoit cUCTEMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHSATHUS
«rnaBHasg noarpynmna (A-rpynma)» u «mnobounas noarpynmna (b-rpymma)y,
Masble U OONBIIUE MEPHOIbI, COOTHOCUTh 0003HAUYEHHUs, KOTOPhIE UMEIOTCS B
NePUOIUYECKON TabsuIle, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB U 3apsj slipa, OoOlIee YHCIO AJIEKTPOHOB U
pacmpenesieHue WX 10  JJEKTPOHHBIM  CJOSIM), OOBSCHATH  OOLIUE
3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB 3JEMEHTOB M HX COCIUHEHUN B
mpenesax MajblX MEPHOAOB M TIABHBIX MOATPYNN C YYETOM CTPOCHHUS HX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE DSJEMEHTHl, HEOPraHMYECKHE BEIECTBa,
XUMHUYECKHE PEaKIuu (110 YHCITy U COCTaBy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB,
Mo TEIIoBOMY 3P QeKTy, M0 W3MEHEHHMIO CTENEHEH OKUCICHHUS XHUMHUYECKHUX
3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBATh) OOHIME M CHEHU(PUYECKHE XUMHYECKUE
CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB, NOATBEPKAasi ONKUCAHUE PUMEpPaMH
MOJICKYJSIPHBIX ¥ HMOHHBIX YpPaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKHUX
peaKkuui;

COCTaBJISITh YPaBHEHUSI JEKTPOIUTUYECKON JUCCOLMALUU KUCIIOT, IIeJIouel 1
cojiel, TOJHbIE M COKpauIEHHbIE YpaBHEHHS peakUuid HMOHHOTO OOMeEHa,
yYpaBHEHHUsI peakUui, MOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETHUECKON CBSI3U
MEXy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpplBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEaAKIHUN
MOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHca 3TUX peaKlui;
OPOrHO3UPOBAaTh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MO>XHOCTH MPOTEKAHMSI XUMUYECKHUX MIPEBPAICHUI B Pa3IMUHBIX yCIOBHSIX;
BBIYUCIIATh OTHOCHTEIbHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JIE€MEHTA M0 (OpMyJie COETUHEHUSI, MACCOBYIO
JI0JII0 BELIECTBAa B PacTBOPE, MPOBOJUTH PACUYETHI MO0 YPABHEHUIO XUMHUECKON
peaKIuy;

coOJI0/IaTh MpaBWJIa TOJIb30BAHUS XUMHUYECKOW TOCYI0M W J1abopaTOpHBIM
o0opynoBaHUEM, a TaK)Ke MpaBuUia OOpaIllEHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIUSIMU 1O BBINOJHEHUIO Ja0OPAaTOPHBIX XUMHUYECKHUX OIBITOB IO
MOJIyYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aAMMHUAKa M YIJIEKHCIIOTO
rasa);



MPOBOJUTH PEaKIUU, TOITBEPKIAIONINE Ka4eCTBEHHBI COCTaB Pa3IUYHBIX
BCIICCTB: paCIO3HABaTh ONBITHBIM NYTEM XJOPHA-, OpPOMHI-, HOIUI-,
kapOoHat-, d¢ocdar-, cumuKar-, Ccyabpar-, TUIPOKCUI-UOHBI, KaTHOHBI
aMMOHHMS M HOHBI H3YYEHHBIX META/UIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OICPAIlMA MBICIUTCIIBHON NEATEeIbHOCTH — aHau3 |
CUHTE3, CpaBHECHHE, OO0OOIIECHUE, CUCTEMATH3AIMIO, BBISBICHHE MPUYUHHO-
CIIICTBEHHBIX CBS3€H — I H3yYeHHsS CBOMCTB BEHICCTB U XMMHUYCCKUX
peakiuii, €CTeCTBEHHO-HAyYHbIC METOAbl IO3HAHHA — HaOJIOACHHE,
HU3MEPCHHE, MOICUPOBAHUE, SKCIIEPUMEHT (peaibHbIA U MBICJCHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

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

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xumnueckux 3jemMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 1 brbmmorexa LTOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOT'PAMME



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0o.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' sneMenToB VIIA-rpymnmsl. Tanorenst https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-Tpymimsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 sanemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 14
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 18
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 2 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
PesepBHOE Bpems 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 63
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