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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUHM Ha YpPOBHE OCHOBHOIO oOIIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha ocHOBe (enepanbHOW pabouel MporpaMMel
BOCIIUTAHUS U C YUYETOM KOHIEMIIUKA TPENOAaBaHUs YUEOHOro nmpeaMera « XuMushH»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O LENsAX, OOIIeld CTpaTeruu
oOy4eHMs, BOCHUTAHUS W Pa3BUTHSI OOYYAIOIIMXCS CPEACTBAMH YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTEIbHOE IPEIMETHOE coJiep>KaHue,
npeAycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTypHpPOBaHHUE IIO
pazienaM M TeMaM NOporpaMMbl MO XHUMHH, ONPEAEHSET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YUYECHHUS XUMHUHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO MpOIECCa, BO3PACTHBIX
0COOEHHOCTEW  OO0y4alomuxcsi, OMNpEeAeNseT BO3MOXKHOCTH TIpeIMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHuUs, a TakKe TPEOOBaHUM K
pe3ynbTaTamM 0O0y4YeHUs XUMUU Ha YPOBHE IIeJIel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEIILHON JIESITEIIbHOCTH OO0YyYarolierocsi Mo OCBOCHHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUH CIYXUT OCHOBOM i (OPMUPOBAHUS MHPOBO33PECHHUS
oOydaromierocsi, ero MpeaCTaBICHUNA O MaTEepUAIbHOM €IUHCTBE MUPA, BAKHYIO
posib urparot (GOpMUpPYEMbIE XUMHEH MPEJCTaBICHHUS O B3aMMOMPEBPAICHUIX
SHEPrUu W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEUICHUS TI100abHBIX
npoOJjieM yCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOUN M SKOJIOTUYECKON O€30MaCHOCTH, TTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH  JJii  caMOpa3BUTUA U
dbopMuUpOBaHUSs KYJIbTYpPhl TUYHOCTH, €€ 001116 1 (YHKIIMOHATBHON I'PaMOTHOCTH;
BHOCUT BKJIaJ B (QOpPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATENbHON y4eOHOW  JIeATEeThHOCTH,
OKCIIEPUMEHTAJIbHBIX M HMCCJIEAOBATEILCKUX YMEHHH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(ECCHOHAIBHON NIEATEIIBHOCTH; 3HAKOMUT CO
cnenuUKON HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsAIA HA
€IUHCTBO TPUPOJBI M 4YEJIOBEKa, SABJSIETCA OTBETCTBEHHBIM 3TalloM B
dbopmupoBaHuU €CTEeCTBEHHO--HAyYHOU rPaMOTHOCTH oOy4Jaromuxcs;



croco0CTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOUIEHUS! K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TMPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbie HampaBJieHUS B OOYYCHUU XUMHUHU OOECIICUMBAIOTCS CIECIH(PUKON
colepkaHusi  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCA  MEAarormyecku
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOIl HAYKW XMMUU Ha OMPEIEIEHHOM dTare ¢
pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOT'O OOIIEro oO0pa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIUMHUCA CUCTEMbl NEPBOHAYAJIBHBIX MOHATHUM XHUMHH, OCHOB
HEOPraHMYECKOW XHMMHUU M HEKOTOPBIX OTMACJIBbHBIX 3HAYUMbBIX TOHSTHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K e€ uzydeHuto. ConepKaHUe CKIAIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOMN
peakiuu. OO0 AT CHUCTEMBl CTPYKTYpHO OPraHU30BaHbl 1O MPUHIIMITY
MOCJIEN0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKUX IMPEIACTABICHUM
Pa3HOIO YPOBHS:

- ATOMHO--MOJICKYJISIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [Tepuoanueckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- Y4CHHUA O CTPOCHHUH aTOMa U XUMHYECKOU CBiA3U,

- OPEICTaBICHUNA 00 3IIEKTPOJUTUYECKONW JHCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OMIMPUYECKU
MOJTyYE€HHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JPYyroMy, BBINONHSSA (YHKIHH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NMPUMEHEHHS M NOJIYyYEHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl MO XHUMHH  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHUS] O XUMUYECKOM COCTABIIIONIEN HAYYHOM KAPTHUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOWIEHHWS K HAyYHOMY 3HAHUIO H
METOJaM IIO3HAaHWA B Hayke. M3ydeHue XMMHM IPOUCXOIUT C IPUBIICYCHHUEM
3HaHUW W3 paHee HU3YYECHHBIX YYEOHbIX mpeaMeToB: «OKpyX aromuii Mupy,
«buonorus. 5-7 xiacce» u «Pusuka. 7 Knacey.

[Ipy wu3ydeHMH XUMHUHM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XUMHUYECKON HAayKd KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIIBHOCTH YEJOBEKA M KAK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.



3agaya ydeOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMM CHUCTEMbI XUMHUYECKHX
3HAaHUW — BaKHEUIMX (haKTOB, MOHSITHHI, 3aKOHOB U TEOPETUUECKUX TMOJI0KECHUH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HayKH, B
MpUOOIIEHUH K HAay4YHBIM METOJIaM TIO3HAHUS TPU M3YYCHHH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4eOHO-TIO3HABAaTEIbHOW U y4eOHO-HCCIIEIOBATEIbCKON
JESATETPHOCTH, OCBOCHHMHM TIPaBWJ OE€30MacHOTO OOpaImieHus C BEIIeCTBAaMHU B
MMOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHnrn XMMUU Ha ypPOBHE OCHOBHOI'O OOIIETO OOpa30BaHMS BaKHOE
3Ha4YCHHUE MIPUOOPEITH TaKUe IeIH, KaK:

- dbopMHpOBaHHE WHTEIUIEKTYaJIbHO PAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HaIlpaBJICHHOCTb OOYYEHUsI HA CHCTEMAaTHYeCKOoe MpUOOLIEHUE
00yyYaromMXxcsi K CaMOCTOSTEIBHOM IO3HABATENbHOW JAESATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUsI, (POPMHUPYIOIMIUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUHY;

- oOecrnieueHue yCIIOBHIA, CHOCOOCTBYIOIINX PUOOPETEHUIO
OoOy4alomMMUCAd  OMbITa  Pa3HOOOpa3HOM  JEATENbHOCTH, TO3HAHUS U
CaMOTIO3HAHUS, KJIIOYEBBIX HAaBBIKOB (KIFOUEBBIX KOMIICTCHITUH), WMEIOIINX
YHUBEPCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB JACSATEIHHOCTH;

- dbopmupoBanue oOmeld (yHKIIMOHAIBHOM W €CTECTBEHHO-HAYyYHOMU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUSA
OKPYKAIOIIEr0 MHpPA, UCIOJIb3Ysl 3HAHHUS M OIBIT, MOJYYEHHBIE NPH H3YyYECHUU
XUMUHU, NPUMEHITh HMX MpPU PELICHUH NpoOJeM B MOBCEAHEBHON XHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

- (dopMupoBaHue y oOydyaroluxcss TyMaHHUCTUYECKUX OTHOILLIEHUH,
NOHMMaHUSl LEHHOCTH XHMHUYECKUX 3HAHUN MJI1 BBIPAOOTKH 3KOJOTUYECKH
L[E€JIECOO0PA3HOr0 MOBEACHUS B OBITY M TPYIOBOM JEITEIBHOCTH B LENAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOIHON CPEJIbI;

- pa3BUTHE MOTHBALIUU K OOYUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpO(HIIS M HANPABICHHOCTH JAJbLHEUIIETO
oOy4eHwusI.

OOmiee YWCIO 4YacoB, OTBEAEHHBIX I HM3YYCHHS XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeJllell0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXXAHUME OBYUEHUA

8 KNIACC IlepBoHaya/ibHbIe XUMHYECKHE OHATHUS

[Ipenmer xumuun. Ponp XMMuK B KU3HU 4Y€JIOBEKA. XHMHUS B CUCTEME HayK.
Tena wm BemectBa. dusnueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI W MOJEKYIbl. XUMUYECKHE 73eMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

XuMuueckas (I)OpMYJ'Ia. BaneHTHOCTH aTOMOB XMMHUYECKHX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCILICCTB. OtHocutenbHasg aroMHas Macca. OTHOCHTEIIbHAS
MOJICKYJISIpHAsI Macca. Maccosas J0JI1 XUMHYCCKOI'O 2JICMCHTA B COCAUMHCHMMU.

KomnuectBo BCIICCTBA. Mo1ib. MOHHpHaH Macca. B3zaumocss3b KOJIMYCCTBA,
MaCCbl M YHCIa CTPYKTYPHBIX CIAWHHUII BCIICCTBA. Pacuétrer mo Q)OpMYHaM
XUMHUYCCKHUX COCI[I/IHeHPlﬁ.

duznyeckrue U XUMHUYECKUE SIBJICHUS. XUMHUYECKas pCakuus nu eé IIPU3HAKH.
3aKoH COXpaHCHHA MaACChbl BCIIICCTB. XUMHYECKHE YPaBHCHUA. KHaCCH(l)I/IKaI_II/IH
XUMHWYCCKHUX peaKI_[I/Iﬁ (COGI[I/IHGHHH, Pa3JI0KCHUA, 3aMCIICHNA, O6M€Ha).

Xumuueckuii IKCnepumenm: 3HAKOMCTBO C XHMHMYECKOM MOCYIOH,
npaBuiaMu padoThl B J1a0opaTopuu U NpuéMamMu oOpameHus ¢ J1abopaTopHBIM
o0Opy/lOBaHUEM, U3y4Y€HHE U oOnucaHue (U3NYECKUX CBOMCTB 0Opas3loOB
HEOPraHWYECKUX BEIIECTB, HaOMoAeHne (u3nYecKux (IUIaBJIEHUE BOCKA, TasHUE
JbJa, pacCTUpaHUe caxapa B CTyNKe, KUIIEHHE U KOHJIEHCALUs BOJIbl) U XUMUYECKUX
(ropeHue cBeud, MPOKAJUBAHWE MEAHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJa C
KHACJIOTOM) sBJIEHWHM, HaAOMIOJEHUE M ONUCAaHHE [PU3HAKOB IPOTEKAHMS
XUMUYECKUX Peakimii (pa3ioKeHue caxapa, B3auMOJICUCTBUE CEPHOUM KHUCIIOTHI C
xjopuaoM Oapus, paszioxkenue rtuapokcuga wmeau (II) npu  HarpeBaHuw,
B3aUMOJIEHCTBUE >Kelie3a ¢ pactBopoMm coiu meau (II), usydyenue crocoOoB
pa3JesieHusT CMecei: C TMOMOIIBI0 MarHuTa, (UIbTpOBaHUE, BbIAPUBAHUE,
JUCTWIUIALIMS, XpoMmartorpadusi, MPOBEACHUE OYHUCTKM MOBAapEeHHOW COJIH,
HaOIOZCHUE W OINMCAaHUE PEe3yJbTAaTOB MPOBEAEHUS ONbITA, WILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMs MacChl, CO3JaHUE MO/ MOJIEKYJ (1IapOCTEPIKHEBBIX).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopox — 3ieMeHT U IpocrToe
BeniecTBo. Haxoxnenuwe kuciopojga B MpHUPOAE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuasl. Ilpumenenue kucnopona. CrocoOsbl



MOJIYYeHHs] KUCTopoAa B JabopaTopuu U mpombiluieHHOcTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — auIoTponHast MOAU(PUKALIMS KUCIOPOa.

TemnmoBoit 3¢ (deKT XUMHUYECKONW peaKIMH, TEPMOXHMMHUYECKHUE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE pEeaKkUHUH. TOIUIMBO: Yrojb W METaH. 3arpsi3HEHHE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — snmemenT u mpocroe BemectBo. Haxoxknenue Bogopona B
npupone, (uU3MUECKHe U XUMHYECKHE CBOWMCTBAa, NPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u conm.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyueckne CBOWCTBA BOAbL. Boma kak pactBoputenb. PacTBOpEI.
HacelllieHHBIE M HEHACBIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Ji BEHIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOJAbL. OCHOBAaHUSI.
Ponp pactBOpoB B nprpoae M B XKU3HHU 4enoBeka. KpyroBopoT BOJBI B IPUPO/IE.
3arps3HEeHHE NPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOJHBIX BO.

Knaccudukanus neopranmdeckux coenuHeHuil. Oxcuapl. Kiaccuduxanms
OKCUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa oxcuaoB. PuU3WYECKHME M XUMHYECKHE
CBOMCTBA OKCHUJIOB. [lonyueHue okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHWW: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusi. Homenknatypa ocHoBanuil. PHU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccupukauus kucnor. Homenknarypa kucnor. @usudeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm aktuBHOocTM MetaiuioB H. H. bekertosa.
[lonydyeHne KACIOT.

Comu. Homenknarypa conei. ®U3ndeckue 1 XMMAYECKUE CBOMCTBA COJICH.
[Tonyuenue coien.
I'eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHNYECKUX COCTUHEHMM.

Xumuueckuii Ixkcnepumenm:.  KAYECTBEHHOE ONPEACICHUE COACpKaHUS
KHUCIIOpOZia B BO3[yXe, MOJy4YeHHE, COOMpaHHe, paclo3HaBaHUE U HU3YUYCHHE
CBOMCTB KHUCJIOpOJa, HAOIOJIEHWE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM H
YCJIOBUSI BO3HUKHOBEHHMS W TIPEKpaIlleHHs] TopeHus (Mmokapa), 03HaKOMJICHUE C
oOpa3lilaMd OKCHUJIOB M OINHUCAHUE UX CBOMCTB, TOJy4YeHUE, coOUpaHue,
pacrio3HaBaHWE€ W U3YYEHHE CBOWMCTB BOAOpoAa (TOpPEHHUE), B3aUMOJICUCTBHUE
Bojiopoaa ¢ okcuaoM Meau (II) (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUAJIOB),
HaOoJieHne OoOpaslloB  BEIIECTB KOJUYECTBOM 1  MOJb, HCCIEIOBaHHE
OCOOCHHOCTEM  pacTBOpPEHHS  BEIIECTB C  Pa3jIMYHOM  PacTBOPUMOCTHIO,
[IPUTOTOBIICHUE PACTBOPOB C OMNPEAEIEHHOM MACCOBOW JOJIEW PACTBOPEHHOTO



BELIECTBA, B3aUMOJIEHCTBUE BOJbI C METAJUIAMM (HATPUEM U KaJblKEM) (BO3MOKHO
UCIIOJb30BAaHUE BHJIEOMATEPUAIIOB), HCCIEIOBAaHUE OOpa3LlOB HEOPIaHUYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJACHUE M3MEHEHUS OKPAaCKH MHIUKATOPOB B
pacTBopax KHUCIOT M IIenoueld, u3ydeHue B3aumojenctBusi okcuaa meau (II) ¢
pPacTBOPOM CEPHOM KHUCJIOTBI, KHCIOT C METaJUIaMH, PEaKLUi HEWTpaJIu3aluy,
[IOJIyYEHHE HEPACTBOPUMBIX OCHOBAaHHMW, BBITECHEHUE OJHOTO METAJLIA IPYTUM U3
pacTBOpa COJIM, PEIIEHHWE HKCIEPUMEHTAJIBHBIX 3a1ad Mo Teme «Baxnenmme
KJIACCHI HEOPTraHUYECKUX COCTNHEHUIN.

IMepuognueckuid 3axkoH u Ilepuogmuyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAS CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIHHU

[lepBple MONBITKM KJIacCU(PUKALUU XUMHYECKHX dJeMeHTOB. [loHsATue o
IpynIax CXOJHBIX 3JEMEHTOB (ILEJIOYHBIE M WICJIOYHO3EMENIBHBIE METaJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCHIBI
Y TUIPOKCHU/IBI.

[lepnonnueckuit 3akoH. [lepnonnueckas cucrema XUMAYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkomepuognass u  JJIMHHONEpUOIHAs  (HOPMBI
[lepnoanueckoi cucteMbl XUMUUYeCKHX d1eMeHTOB [[. . Menneneesa. [lepuonst n
rpynnbl. U3MYECKUN CMBICIT MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U T'PYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M3oromnbl. Onexktponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMoB MepBbIX 20 XUMHUYECKMX  3JIEMEHTOB
ITepuomnueckoit cucremnl . M. MeHnneneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero noioxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS pPaJAuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUNINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [lepunoanueckoro 3akoHa u [lepuonndeckoi CHCTEMBI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHs Haykh W npaktuku. /. M. MenneneeB — y4y€Hbld u
IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHass (MOJisipHAasl M HEMOJISIPHAs)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenb  okuciieHusi.  OKHCIMTEIbHO--BOCCTAHOBUTEIbHBIC  PEAKIIMH.
[Tpoueccel okuCIeHUs U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. W3y4yeHUE OOpa3lOB BEIIECTB METAUIOB U
HEMETAJJIOB, B3aUMOJCHCTBHE THUIPOKCHUJIA IIMHKA C pPACTBOPAMHU KHUCIOT H
1IeJI0Yeid, MPOBEICHUE OMbITOB, WIIIOCTPUPYIOMIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakuii (rOpeHue, peakuu pas3iokKeHUs, COCTUHEHHUS).



Mescnpeomemnmnuie ceazu

Peanuzanus mMeXnpeaMETHBIX CBSI3€M NpU H3y4eHUM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4E€pe3 UCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
NOHSATUN, TAK U MOHATHUH, SBISIOIIUXCS CUCTEMHBIMU JJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [TUKJIA.

OO01re ecTecTBEHHO--HAYYHbIC MOHSATHUS: HAyYHbIH (PakT, TUIOTE3a, TEOPHs,
3aKOH, AaHalW3, CHHTE3, KiIaccupuKalus, NEePUOAUYHOCTb, HAOIIO/ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®u3nka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU],
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, T'a3, (PU3MUECKHE BEIWYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruspocdepa, MUHEPAIIbI, TOPHBIE TOPOIbI, TTOJIC3HbBIE
HCKOITA€MBbIE, TOIIIMBO, BOJHBIE PECYPCHI.

9 KVTACC BewiecTBo M XMMHYECKasl peakus

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX 2JIEMEHTOB /1.
N. Mengeneea. CtpoeHue atoMoB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KaIWsl, KalblHUs U HUX
COCIMHEHU B COOTBETCTBUM C TIOJIO)KEHUEM »JJIeMEeHTOB B llepuomnueckon
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XMMHYECKON CBSI3U. THUIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMNA KPUCTALINYECKON PEIIETKHA U
BHJIa XUMHYECKOU CBA3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKUX BEHIECTB. XUMHYECKUE
CBOMCTBa BEUIECTB, OTHOCSIIMUXCA K pa3JIMYHBIM KJaccaM HEOPraHUYeCKuX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanus XumMuueckux peakiuii Mo pa3audHbIM Npu3HaKaM (110 YUCITy
M COCTaBy Y4YaCTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY 3(dekry, 1o
M3MEHEHUIO CTENEHEH OKHUCIICHHS] XUMUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYACTHIO KaTalnu3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMHUECKUE
YpaBHEHHUSI.

[lonsitTue o ckopoctu xumuuecko peakuuu. llonstTre 006 0OpaTUMBIX U
HEOOPATHUMBIX XMMUYECKUX peakiusix. [loHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. llonarue o karanuze. [lonsatne o xumuueckoM paBHOBeCcUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM pEaKUUH M TOJIOKEHHE XUMHUYECKOTO
PaBHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIIPHBIE ~ pEaKIMM,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTETHhHO-BOCCTAHOBUTEIPHON ~ PEaKIIHH. CocraBneHne  ypaBHEHUH
OKHUCJTUTEIPHO--BOCCTAHOBUTEIBHBIX ~ PEAKIIMA C  HCIOJIB30BAaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPONUTHYECKON TUCCONUALUN. DIIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Katnonsl, aHnoHsl. MexaHu3M AUCCOIMALMA BEUIECTB C PA3JIUYHBIMU BHIAMH
XUMHU4ecKkoil csizu. CteneHp auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakunu noHHOrOo 0OMEHa. Y CIOBUSI MPOTEKAHUS PEAKIIU MOHHOTO OOMEHa,
NOJIHBIE W COKpAlIEHHBIE HWOHHBIE YypaBHEHUsA peakuuid. CBONCTBa KHCIIOT,
OCHOBAaHMM M COJIEM B CBeTe TPEACTaBICHUM 00 DIEKTPOJUTHYSCKOU
nucconuannu. KadectBeHHbIe peakun Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIICHUE C MOJEIIAMHU KPUCTAIUINYECKUX
pPEIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
anMasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpUsi), HCCIEIOBAHWE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW PEaKIMU OT BO3ACHCTBUS Ppa3IUYHBIX (HAKTOPOB,
HCCIIEIOBAHNE AJIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IPOLIECCA TUCCOLUAIINN
KHUCJIOT, IIeJoueld W coJjied (BO3MOXHO HCIIOJIb30BAHUE BHJIEO MaTEpPHAIOB),
POBEJECHUE OMBITOB, MJUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHa (oOpa3oBaHUE OCaJKa, BBIJCICHHE Tra3a, oOpa30BaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEaKIui
(ropeHue, peakiu pas3iokKEHUs, COSAUHEHHs), PACIIO3HABAHNE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUMid Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTauibl 1 MX coeIMHEHUS

OO6mrast xapakTepucThKa TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHrne u (U3UYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHWMHUYECKHE CBOICTBA Ha TMpUMEpe  XJopa
(B3auMoOJEiCTBHE C METaulaMd, HEMETaJUIaMH, IIejioyamu). XJIOPOBOIAOPOI.
CosnsiHasg KHCJIOTa, XUMHUYECKHUE CBOWCTBA, IMOJIydeHHUE, puMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4ejoBeKa. BakHeillmme XJIOpuabl U HX
HaxO0JICHUE B MIPUPOJIE.

OO6mras xapaktepucThka 37MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne W (PU3NUECKHe CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U Cepbl. AJUTOTPOIHbIE MOIU(DUKAIIMKN KUCTIOPOa
U cepbl. XUMUYECKHUE CBOMCTBa cepbl. CepoBOAOPO, CTpOeHUE, (PU3UYECKUE U
XuMU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucinora, (Qu3HYecKkne ¢ XHMHYECKHE CBoiMcTBa (oOmme Kak



OpEeICTaBUTENd Kilacca KHUCIOT M cnenuduueckue). XHUMUYECKUE peaKLuu,
JeXKalMe B OCHOBE IPOMBIIUIEHHOIO CIOCO0A IOJyYE€HUS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOTHL. CoM CEPHON KUCIOTHI, KAUECTBEHHAS] Peaklus Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUN B TpHUpoje. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KAIOLIEH cpeabl COCAUHEHMSIMH Cepbl (KUCIIOTHBIE 10N,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAILIEHUSI.

OOmiasi xapakTepucTHKa 31eMEeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUS. A30T, pacIpOCTPAHEHUE B IPUPOJIE,
¢uznyeckue u xumMudeckue cBoiicrsa. KpyroBopot azora B npupoae. AMMHUAK, €ro
¢usnyecKkue u XMMHUUECKHE CBOMCTBA, MoyueHue u npumeHenne. Coau aMMOHHS,
ux pU3NYECKUEe U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIydeHue, (PU3NYECKHEe U XUMHUYECKHE
cBOiicTBa (0OIIME KaK NpPEACTaBUTEN Kilacca KHUCIOT M cHenuduueckue).
Hcnonb30BaHWe HUTPATOB M COJIeH aMMOHHS B KadecTBE MUHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHNE OKPYKAIOIIEH Cpellbl COSTUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKIW, 3arpsA3HEHHE BO3Jyxa, IMOYBBl M BOJOEMOB). Docdop,
ajoTponHele Moaudukamuu (ocdopa, puzmyueckue M XUMUYECKUE CBOMCTBA.
Oxkcup dochopa (V) u bocdopnas kucnota, GU3ndecKre U XUMUUECKUE CBOMCTRA,
nosxydyeHue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oobmas xapakrepuctuka smeMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHH  OKHUCJIEHUA.  YIJIEPOJ,  aJIOTPOIHBIC
MOAU(DUKALIMKM, PACIPOCTPAHEHUE B TMPUPOJE, (PU3HUECKHE M XUMHYECKHE
cBorictBa. Ancopomusi. Kpyrosopot yriepoaa B npupoje. OKcuaibl yriiepoja, ux
duznueckue W XMMHUYECKHE CBOWCTBA, JIEWCTBHE HA J>KUBBIC OPTaHU3MBI,
HOJyY€HUE U MPUMEHEHHE. DKOJOTMYeCKHe MpPOoOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumore3a T1y100adbHOrO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YronapHas KucioTa U €€ coiu, ux (U3NYECKUEe U XUMHYECKUE CBOICTBA,
noiiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAMIIMHE, MTPOMBIIUICHHOCTH U CEJIIbCKOM
XO351CTBE.

[TepBoHavasibHBIE OHATHA 00 OPTraHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TaHOJ, TIIUIEPUH, YKCYCHAas KUCIIO0TA).
[IpupogHble HMCTOYHUKH YIJIEBOAOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEDTH),
MPOJIYKThl WX MepepadOTKH (OEH3WH), UX POJb B OBITY M MPOMBIIIJICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIIIEBOIaX — U UX
poiu B KM3HM 4elloBeKa. MarepuaibHOE€ E€IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCTUHEHUN.



Kpemuuii, ero Qusnueckne W XUMHUYECKHE CBOICTBa, TMOJy4YCHUE U
npuMmenenne. CoenuHeHHss KpeMHHs B mpupoje. OOmmue mnpeacraBieHus o006
okcune kpemuus (IV) u kpemuueBoil kuciaore. CUIMKATBI, UX HCIOJIb30BAaHHUE B
OBITYy, B MPOMBIIUICHHOCTA. BakHEHIme CTpOUTENbHBIC MaTepUalbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpoGiaemMbl Ge30MacHOr0 MCMOIb30BaAHUS
CTPOMTENIHLHBIX MaTEPUAJIOB B IIOBCEIHEBHOM JKU3HHU.

Xumuueckuii  IKCnepuUMeHm: U3y4YeHHEe O0Opa3lloB HEOPTaHUYECKUX
BEILIECTB, CBOWCTB COJISHOW KHCIIOTBI, IPOBEACHUE KAYECTBEHHBIX PEAKIHUM Ha
XJIOPUI-MOHBI U HAONIIOJACHUE MPU3HAKOB UX NMPOTEKAHUSA, OMBITHI, OTPAKAIOIINE
du3nueckue U XMMHUYECKHE CBOMCTBA TaJJOTEHOB M UX COCAMHEHHM (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), O3HAKOMJICHHE C o0OpasliamMu XJIOpPHUJIOB
(rasioreHuI0B), 03HAKOMJIEHUE ¢ 00pa3IaMu Cepbl U €€ COSTUHECHUSIMU (BO3MOXKHO
HCIIOJIb30BaHKE BUJIEOMATEPUATIOB), HAOIIOJEHHE TIpoliecca OOyIJIMBaHUS caxapa
10/l JEHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIOTBI, M3YYEHHUE XMMHYECKUX
CBOMCTB pa30aBiICHHON CEpHOM KHUCIIOTHI, IPOBEACHUE KAUECTBEHHOW peakiuu Ha
Cylb(aTHOH M HaONIOAEHUE TMpU3HAKA €€ TNPOTEKAHMs, O3HAKOMIIEHHE C
(¢u3nueckuMu CBOMCTBaMHM a30Ta, (ochopa M HX coeguHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE  BHJAEOMATEpUAIOB), oOOpa3aMu a30THBIX U (POCHPOPHBIX
yloOpeHuil, MoylyueHue, coOMpaHue, paclo3HaBaHUE W U3YYEHHUE CBOMCTB
aMMUaka, MpoBeJICHNE KaueCTBEHHBIX PEaKIMi HAa UOH aMMOHHS U (pochar-uoH u
U3Y4YCHUE IPU3HAKOB HX IPOTEKaHUsS, B3aUMOJCHCTBHE KOHIICHTPHUPOBAHHOU
a30THOM KHUCJIOTBI C MeEAbl0 (BO3MOYKHO HCIOJIb30BaHUE BHUAEOMATEPUAJIOB),
M3y4EHUE MOJeNed KPUCTAUIMYECKUX PEeIIETOK anmasa, rpadura, dymiepena,
O3HAKOMJIEHME  C  TPOLECcCOM  aacopOUMU  pacTBOPEHHBIX  BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM IPOTHUBOrasza, MOJIy4eHUE, cOOMpaHUe,
pacno3HaBaHME M  H3yYEHHE CBOMCTB  YIUVIEKMCIIOIO Tras3a, IpPOBEICHUE
KAueCTBEHHBIX PEaKIMil Ha KapOOHAT U CHIIMKAT-UOHBI M U3yYEHUE MPU3HAKOB HUX
MPOTEKaHUsl, O3HAKOMJICHHE C TMPOJYKUHUEW CHIMKATHOM MPOMBIIICEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 331a4 10 TeMe «BaxHellne HeMeTauibl U HX
COEIMHEHHUS.

MeTa/uIbl M X COeTUHEHHS

OO1as XxapakTepuCcTUKa XUMHUYECKHX AJIEMEHTOB — METaJJIOB HA OCHOBAHUU
ux mnosiokeHus B llepuomnueckor cucreme xumuueckux osnemMeHtoB JI. WM.
MenpneneeBa u ctpoeHus atomMoB. CTpoeHHe MeTauioB. MeTamnnyeckast CBs3b U
METaJUIMYecKasi  KpUCTaUIMYecKass  pEemETKa.  ODJIEKTPOXMMHYECKHMH  psf
HaIpsHKEHUN MeTauioB. OuU3nUecKre U XUMHUECKHE CBOMCTBA MeTauioB. OO0rue
CHoCOOBbI MOMy4YeHUs: MeTauioB. [IoHATHE O KOpPpO3UM METANIIOB, OCHOBHBIE



CIOCOOBI 3alUThl UX OT Koppo3uu. CrutaBel (CTajab, YyTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounsle MeTaAIBL: MMOJOXKEHNUE B [leproandeckoil CUCTEME XUMHUUYECKHUX
anemeHTOB JI. 1. MenaeneeBa, CTpoeHUE MX ATOMOB, HAaXxOXICHHE B MPHUPOJIE.
dusznveckue U XMMHUECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kaiuus). OKCHIbI U
TUJIPOKCUABI HATpus U Kanud. I[I[puMeHeHHe WIETOYHBIX METAUIOB U HX
COCIUHCHUH.

[[lenouyno3eMebHbIE METa/UIbl MarHuidi M KajbI[Uil: IIOJIOKCHHE B
[lepuoanueckon cucreme xumudeckux siaemeHTtoB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJCHHE B npupojic. Duznueckue u XUMUYECKUE CBOMCTBA MATHUS
U Kanbuuda. Baxueilmne coenuHEHUs] Kainblus (OKCUIl, THUAPOKCHUI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHUS.

AsroMuHUN: TTookeHue B [lepnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, crpoeHrne atoMa, HaxoxkaeHue B npuponae. duznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AMGOTEpHBIC CBOMCTBA OKCHUJIA U THIPOKCH]IA
aJIFIOMUHUS.

Kenezo: nomoxenne B [leprnoinueckoil CUCTEME XUMUYECKUX AJIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHME aTroMa, HAXOXKJAECHHUE B Ipupone. PU3UYECKUE U
XUMHYECKHe CBOMCTBA *kKese3a. OKeuibl, THAPOKCHIBI U coiu xene3a (II) u sxenesza
(IIT), wux cocrtaB, CBOWCTBA H TOJy4YeHUEC. XUMUUECKUN IKCHEPUMEHM '
O3HAaKOMJIEHUE ¢ o0pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUYECKUMH CBOMCTBAMH,
U3YYEHHUE PE3yJbTaTOB KOPPO3UM METaUIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KaJIBIIUS W HATPHUS C
BOJIOM (BO3MO’KHO HCIIOJb30BaHUE BHJICOMATEPUAIOB), HCCIEIOBAHHE CBOWCTB
XKECTKOM  BOABI, TMpoIecca TOPEHUsS Kejlae3a B KHUCIOpPojae  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJACOMATEpHAIOB), MPU3HAKOB MPOTEKAHUS KayeCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJbIus, allOMUHUS, IUHKA, xene3a (II) m xenesa
(1), memu (II), HaOmoAeHUE W OMUCAHHUE MPOIIECCOB OKpAIIMBAHUS TLJIAMEHU
MOHAMHU HATPUsl, KM U KaJdblUsl (BO3MOXKHO UCTOJIb30BAHUE BUIEOMATEPUAIIOB),
ucciaeoBaHue aM(OTEPHBIX CBOMCTB THIPOKCHJA QTIOMUHHS M THAPOKCHIA
IIUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeie MeTasibsl U ux
COCJIMHCHMUSD.

XuMHS M OKPYKAKOIIAA cpeaa

BemecTtBa u marepuanbl B MOBCEIHEBHOM KU3HM 4YeJOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUYECKUX peakiuii B ObITy. [lepBasi momolis npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.



XUMHUECKOe 3arps3HeHHe OKpysKaroule cpensl (MpeaenbHas IOMyCcTUMAast
KOHIIeHTpauus BemiecTs, Aanee — [1JIK). Ponb xuMuun B pereHun 3K0IOTHYeCKUX
npoOsem.

Xumuueckuii IKCnepumenm:

M3ydeHne o0pa3IoB MaTepHAIOB (CTEKIIO, CIIABBI METAJIJIOB, ITOJIMMEPHBIC
MaTepualbl).

Mesxcnpeomemmubole céa3u

Peanm3zamust MeXIpenMETHBIX CBsi3el NP M3yUYeHWHW XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHME KakK OOLMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUHN, TaK U TOHSATUHN, SBISIONIMXCS CUCTEMHBIMU JJISI OTIICIBHBIX MPEAMETOB
€CTECTBCHHO--HAy9IHOTO ITHKJIA.

OOmiue ectecTBEHHO-HAyYHbIE MOHSTH: HAay4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpus, aHalnu3, CHUHTE3, KilacCu(HUKAIMsI, TMEePUOJUIHOCTh, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEpPEHUE, MOJEIb, SIBICHHUE, MapPHUKOBBIMI
3¢ eKT, TEXHOIOTHS, MaTCPHAIIHI.

®dwuszuka: Marepusi, aTroM, 5SJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
U30TOMbBI, PATUOAKTUBHOCTh, MOJEKYJA, DJIEKTPUUYECKUM 3apsil, MPOBOJHHUKH,
HOJYIPOBOJHUKHU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
peméTKa, CruiaBbl, (GU3MYECCKUE BEIMYHMHBI, CIMHHIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixanue, Ouocdepa, sKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOJIbI, TOJIE3HBIE
HCKOMaeMble, TOIUINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €IMHCTBE y4eOHOH H
BOCIIUTATEILHON JIEATENIFHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHCKUMHU
COLMOKYJIBTYPHBIMA ¥ JIyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, HPUHSATHIMH B
o0miecTBe NpaBWIaMH M HOPMAaMU IOBEJIEHHS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATM3ALNN 00YYarOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJICTBOBATbCSI  CUCTEMOW TIO3UTHBHBIX LIEHHOCTHBIX OpHUEHTAlMA U
paciMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YAaCTH:

1) nNaTpUMOTHYECKOT0 BOCHUTAHHWS. I[ICHHOCTHOTO OTHOUICHUS K
OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W HAyYHOMY HACIIEIHIO,
MOHUMAHUsl 3HAYEHUS XMMUYECKOW HAyKH B >KM3HHM COBPEMEHHOI'O OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpMaIUEll O NePeIOBbIX TOCTHKEHUAX U
OTKPBITUAX MUPOBOW U OTEUYECTBEHHON XMMUH, 3aHMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSIX 00 YCTPOICTBE MUpa M OOIIECTBA; 2) IPaKIAHCKOT0 BOCTIMTAHUS

IPEACTABICHUS O COLMAIBHBIX HOPMAaX M IpPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJUIEKTMBE, KOMMYHHUKAaTUBHONW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEJOBATENbCKOM, TBOPYECKOM W JIPYrUX  BHJAxX
NEeSATENbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [EATEIbHOCTH MpH
BBIMOJIHEHUH Y4EOHBIX, IIO3HABATENIbHBIX 3aJ1a4, BBIIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO31aHUU YUEOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TMpoOIlecce 3TOM Y4eOHOW MAesATENbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE TIOBEIECHHE M TMIOCTYIIKM CBOMX TOBApHUIIEH C NO3WULHH
HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4ETOM OCO3HAHUA MOCJIEICTBUM ITOCTYIIKOB;
3) NEHHOCTH HAYYHOTO MO3HAHMS. MHPOBO33PCHYCCKUE MPEACTABICHUS O
BEILIECTBE M XMMHMUYECKOM PEAKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH M COCTABIIOLIME OCHOBY ISl IOHMMAaHUs CYLIIHOCTH HAyYHOU
KapTHUHBl MHpa, MNPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS
IIPUPOJBI, B3aMMOCBA3SAX YEJIOBEKAa C INPUPOJHOM CpENoH, O POJIM XUMHUH B
NO3HAHUM ATHUX 3aKOHOMEPHOCTEW; I1I03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA
MOJIyYCHHE HOBBIX 3HAHMM 10O XUMHUH, HEOOXOAWMBbIE g OOBICHEHUS
HaOIIOAaeMBIX TPOIIECCOB W SIBJICHHM, IMO3HABATENbHON, WHMOOPMAIMOHHOW W
YUTATEIbCKOM KyJNbTYpbl, B TOM YHCJE€ HABBIKOB CAMOCTOATEIBHOW pabOThl C
y4eOHbIMU TEKCTAMH, CIPABOYHOM JIUTEPATypOil, JOCTYMHBIMH TEXHUYECKUMHU



CpeacTBaMu HMH(OPMALMOHHBIX TEXHOJIOTUW; MHTEpeC K OOYYEHHIO M MO3HAHMUIO,
JM0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPAa30BaHMIO, IPOEKTHON
Y UCCIIEI0BATEIBCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJIEHHOCTH U
ypoBHs 00y4eHUs B JalbHEHIIIEM;

4) ¢dopMHpoOBaHUS KYJIbTYPbI 310POBbSI. OCO3HAHUC IICHHOCTH >KHM3HH,
OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3I0pOBBIA 00pa3
KU3HH, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEAHBIX MPUBBIUEK (YIIOTpEOIECHUS
aJIKOTOJISl, HAPKOTUKOB, KYpEHHs), HEOOXOIWMOCTH COOJIIOJICHUSI TPaBUII
0€30MacHOCTH MpHU OOpalIeHUH ¢ XUMUYECKUMHU BEIIeCTBAaMHU B ObITY U peanbHOU
KHU3HH, 5) TPYAOBOI0 BOCIHMTAHHUSI: HHTEPEC K MPAKTUYCCKOMY H3YUCHUIO
npodeccuii ¥ Tpyda pazIUYHOTO pOJa, yBaKEHHE K TPYyAy H pe3ylbTaTam
TPYIOBOW JIEATENBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUM 1O XUMHH, OCO3HAaHHBI BBIOOP WHIMBHUAYAJIbHOM TPACKTOPHUH
MPOJIOJKEHHS. 00pa30BaHMS C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHUH, 0OI111eCTBEHHBIX MHTEPECOB u noTpeOHOCTEM, YCIIECIIHOMN
npo(eCCUOHATBHOW  AESITENIBHOCTH W Pa3BUTHUA  HEOOXOJUMBIX  YMEHU,
TOTOBHOCTh /IalITHPOBAThCS B MPOQECCHOHANBHOU cpelie; 6) IKOJIOrnYecKoro
BOCIIMTAHMSA: DSKOJIOTMYECKH IIeJIecO00pa3HOe OTHOLIEHUE K NPHUPOAE Kak
MCTOYHHKY KU3HM Ha 3eMJie, OCHOBE €€ CYILECTBOBAHMS, OHUMAHUE LIEHHOCTH
30pOBOro M 0Oe3omacHoro oOpa3a »HU3HU, OTBETCTBEHHOE OTHOIIEHHE K
COOCTBEHHOMY (PU3MUYECKOMY U IMCUXMUYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH
coOJII0/IeHUs MpaBHJI 0€30M1aCHOTO MOBEIEHUS MPU padOTe C BEUIECTBAMH, a TAKXKE
B CUTYallMsIX, YTPOXKAIOLIUX 30POBBIO U KU3HU JIIOJIEH; CIOCOOHOCTU MPUMEHSITh
3HaHUSA, MOJYy4YaeMble NPU U3YYEHUH XUMHH, Uil PEIICHUS 3a4ad, CBA3aHHBIX C
OKpYKAIOIIEW MPUPOAHOM CPEIOW, JJISI TOBBIIICHUS YPOBHSA SKOJOTHYECKOU
KYJbTYpbl, OCO3HaHUS II100aTbHOTO XapaKTepa 3KOJOTMYECKUX MpoOJieM U myTei
UX peuIeHUs] OCPEACTBOM METOJ0B XUMHH, FKOJIOTHYECKOTO MBILIJICHUS, YMEHHUS
PYKOBOJACTBOBAaTbCSI UM B IIO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLIMAJIBHOU
MPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaIMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHHS MHUPOBO33PEHHS OOIIEHAy4YHbIC TOHATUS (3aKOH, Teopws,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeAMETax M IMO3BOJISIOT Ha
OCHOBE 3HaHUM M3 ATHX MPEIMETOB (POPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM
HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHBIE yUueOHBIC NEeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpblE oOOecrneynBaoT (popMUpoBaHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHWIO U OCYIIECTBIICHUIO Y4eOHOMU
JIeSITEILHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE yUeOHbIe aeiicTBUsA ba3oBbie

Jornyeckue JeMcTBHUSA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUW: PACKPhIBATh CMBIC XHMHUUYECKUX TMOHATHH (BBIACIATH MX XapaKTEepPHBIC
NPU3HAKU, yCTaHABJIMBaTh B3aUMOCBS3b C JIPYTMMH TOHSTHSMHU), UCIIOIb30BaTh
MOHATHUS I OOBSICHEHUS OTIEIBHBIX ()aKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS H
KpUTEpUH [IJIs1 KJIaCCU(PUKAIMM XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIUH,
yCTaHABJIMBaTh MPUUYUHHO-CIICJICTBEHHBIC CBS3M MEXIY OOBEKTaMHU H3yUCHMUS,
CTPOMTH JIOTHUECKHE PACCYXKJICHHS (MHIYKTHBHBIC, NETYKTUBHBIC, 110 aHAJIOTHH),
JieJaTh BBIBOJIbI M 3aKJIIOUYEHHUSI; YMEHUE IPUMEHSTH B MPOLECCE MO3HAHUS TTOHSATHUS
(mpeaAMETHBIE W METalmpeJAMETHBbIE), CUMBOJUYECKUE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YyEeMbIe B XHUMHH, MPEOOPa30BBIBATH IITUPOKO IPUMEHSIEMBIC B XHUMHUU
MOJICTIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI 2JIEMEHTA), XUMUYECKas
dbopmylia W ypaBHEHHE XHUMHYECKOM peEakIiMu — TMpU PEUICHUH Y4eOHO-
MO3HABATEJbHBIX 337a4, C YUETOM ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATH U
XapaKTeprU30BaTh CYIIECTBEHHBIEC MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHYCCKHUX
BCILIECTB M XUMHYECKUX PEAKIIMH, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, IPUINHHO-
CJICICTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3y4aeMbIX MPOIIECCAX U SABICHUSX.

Ba3oBble uccienoBaTebCcKue 1eiiCTBUSA:

YMEHHUE HCIOJIb30BATh TOCTABJICHHBIC BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHWA, a TaKXKe B KAdeCTBE OCHOBBI [JIsi (OPMHPOBAHUSI THUIIOTE3BI TIO
MIPOBEPKE TMPABWILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN; MPUOOpPETEHHE OIbITa 10
IJJAHUPOBAHWIO, OpPTaHM3AIlM W TIPOBEICHUIO YUYCHHUYECKHX DKCIICPUMEHTOB,
yMeHue HaOII0JaTh 3a XOJOM MPOIecca, CaMOCTOATENBHO MPOTHO3UPOBATH €T0
pe3yabTar, GopMyIupoBaTh 000OIIECHHS M BEIBOJIBI IO Pe3yJIbTaTaM IIPOBEAEHHOTO
OTbITa, WCCJIEAOBaHUS, COCTaBJISITh OTYET O mMpojenaHHOM pabote. PaGora ¢
uHopmanmen:

yMEHUE BBIOMPATh, aHAJTU3UPOBATH U HHTEPIIPETUPOBATH HHPOPMAITHTO
pPa3IUYHBIX BUIOB W (DOPM TPEACTABIICHUS, MMOTYyYaeMYyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST ~ JIUTEpaTypa XHMHYECKOTO COJICP)KaHMS, CIIPABOYHBIC
mocoOus, pecypcel MHTepHeTa), KPUTHYECKH OIICHUBATh MPOTUBOPEUUBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIuio;

YMEHHUE TPUMEHATh Pa3IUdHbIC METOIBI M 3aIllPOCHl MPHU IMOUCKE U OTOOpE
nH(OpMAIIMU W COOTBETCTBYIOIIMUX JIAHHBIX, HEOOXOIUMBIX ISl BBITIOJHCHHUS
y4eOHBIX ¥ TIO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
0o0JlacTH  WCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIQJICHUE KYJIbTYPOl aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (OpMY Mpe/ICTaBlieHns HHDOpMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/la4yd  HECJIOKHBIMU CXEMaMH, JharpamMaMu,
apyrumu  ¢popmMamu TpaduKd M MX KOMOWHAIMSIMH; YMEHHE HCIIOh30BaTh M
aHAIM3UpOBaTh B TMpoIllecCe YYEOHOW M HCCIEIOBATEIbCKON NEATeTbHOCTH
UHGOPMAIIUIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SIIICTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIOIIEeH MPUPOTHOM Cpe.Ibl.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:

yMEHHUsI 3ajJlaBaTh BOMpOCHl (B xojAe auanora W (Wid) JIUCKYCCHUH) IO
CymiecTBy  oOcCyxgaeMol  TeMbl, (HOpMyIHpOBaThH CBOM  MPEIOKCHHS
OTHOCUTEJIBHO BBIIIOJIHEHUS TPEJIOKEHHOM 3aJaud; YMEHUS MPEACTABIAThH
NOJIyYEHHBIE PpE3yJIbTaThl MO3HABATEIbHOM JEATEIIBHOCTH B  YCTHBIX H
NUCBMEHHBIX  TEKCTaxX; JeJaTh IPE3CHTALMI0  PE3YJIbTaTOB  BBIIIOJHEHUS
XUMUYECKOTO JKCIEpPUMEHTa (J1a00paTOpHOTO OIbITa, JabopaTopHOM padOThI 1O
HCCJIEIOBAHUIO CBOWCTB BELIECTB, YYEOHOrO MpOEKTa); YMEHHS Yy4eOHOTO
COTPYJHMYECTBA CO CBEPCTHHMKAaMU B COBMECTHOM IIO3HABATEIILHOM W
UCCIIEZIOBATEIbCKON JESITENbHOCTH MpPH PEUICHUHM BO3HHMKAIOUIMX MpoOJeM Ha
OCHOBE Yy4€Ta OOIIMX MHTEPECOB M COIJIACOBaHUsS MO3UIUN (00CykAeHUsA, OOMEH
MHEHUSIMH, «MO3TOBbIE€ IITYPMbDY), KOOpPJMHALHUS COBMECTHBIX JCHCTBUH,
OTIpe/ieNIEHUE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThl U ApYyTHE).

PerynsiTuBHBIE YHMBepCcaJbHbIe Y4eOHbIe 1eiCTBHSA:

YMEHUE CaMOCTOATEIIBHO ONPEAEIISATh LN AEATENbHOCTH, IIJIaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSATEeNbHOCTh, BBIOUPATh Hanboee 3PGeKTUBHBIE CIOCOOBI PEIIeHUs YUEOHbIX U
MO3HABATENIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
IPEJIOKEHHBIA  QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 33JaHUM C Y4ETOM
MOJy4YEHUS] HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BELECTBAX M PEaKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW UENH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCJIOBUU 33JIaHUU.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMUCS Hay4YHbIE 3HAHUSA, YMEHHS M CHOCOOBI
nercTBul, crnermuduUecKue JUIS  IpeaMeTHOM objacth  «XUMHS», BHIIBI
NEATEIbHOCTH MO  MOJYYEHHUIO HOBOIO  3HAHWS, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIty oOydenus B 8 Kjiacce npeIMETHBIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:



PACKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJAHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJIIpHAas Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO 3JIEeMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIHLHOCTb, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas PEaKIus, KIacCU(UKAIUSI pEeakluid: peaKiuu
COCAMHEHUS, PEaKIUU PAa3JIOKEHUS, PEaKIUU 3aMEIICHUs, pPeaKIuu
oOMeHa, PK30- U IHJIOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((DEKT peakiiui,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aToMHas OpOuTalb, PAaaAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAs U HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJsl BEIIECTBa
(IporeHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYCCKUX TIOHATHH U
PUMEHSTh 3T MOHATUS MPU ONMMCAHUH BEIIECTB U UX MPEBPAIICHHUI;
HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opMyi
BEIIECTB U YPABHEHUM XUMUYECKHUX PEAKIIUA;

OTIPENICIISITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

packpeiBath cmbica [lepuogmyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOANYECKONM 3aBUCUMOCTH CBOICTB
XUMUUYECKUX AJIEMEHTOB OT MX mojiokeHus B [lepuoanueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO yY€HHs, 3aK0OHa ABOTaJIpo;

OMUCBHIBATh M XapakTepu3zoBaTh TaOnMuHyro Gopmy Ilepuoandeckoit
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymnmna)» u «mnodounas noarpynna (b-rpymma)y, maneie u
OOJBIIIE TIEPUOJIBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabnuue «llepuonuueckas cuctemMa xumudeckux a3jemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij szpa, 00IIee YICio dIEKTPOHOB
U pacrpeeieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIUPOBATH XUMHUECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuy (10 YUCIAy M COCTaBy YYacTBYIOUIMX B pEaKLUU
BELIECTB, N0 TEIIOBOMY 3D (DexTy);



XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, IOATBEPXkKAAs ONMCAHUE PUMEpPAaMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4E€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUS XUMUYECKHX IPEBPAILCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUMCIISAITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYKO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOIO JJIeMEeHTa 10 (opmyIie
COCIMHEHHUSI, MaCCOBYIO JIOJII0O BELIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKOW PEaKLUN;

MPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEILHON ACATEIBHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CHUCTeMaTH3allnIo, KiacCHu(pHUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3€U — JJIsl U3Y4YCHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX pEaKIMil, eCTeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HaAOJIOJICHUE, H3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN);

CIEIOBATh  IpaBUJaM  MOJIb30BAaHUS  XUMHUYECKOWM  TOCyAOM |
7a00paTOpHBIM O0OPYJIOBAaHWEM, a TakKXKe IIpaBHJIaM OOpAIlCHHUS C
BEIIECTBAMH B COOTBETCTBUHM C HHCTPYKIHMSMHU TI0 BBINOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUpPaHUIO
razoo0pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C ONPEACITEHHOW MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTb W TPOBOJUTH  XUMHUYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT ¢ TOMOIIIBI0 UHIUKATOPOB
(;makmyc, henondraneny, METHIOPAHK U JPYTHE).

K koniy oOyueHus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacCKpbIBATh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHD
OKHUCJICHUS, XUMUUYECKasl PEaKIrsi, XUMUYECKasi CBs3b, TEIUIOBOM d(PDEeKT
peakimu, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAST IUCCOLUUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHe, oOOpaTuMble H
HeoOpaTUMble pEaKlMHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINIb,  OKHCIEHHWE U  BOCCTAHOBIICHHUE,
ajoTponus, aMm(pOTEepPHOCTh, XUMUYECKast CBA3b (KOBAJICHTHAs, MOHHAs,



METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
koHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSITHA U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUY BEUIECTB U UX MPEBPALLICHUII;
HCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIMKY JUJIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOTO COCTaBa, IMPHUHAJJICHKHOCTh BEHIECTB K
onpenenéHHOMY KIJIACcCy COEIUWHEHH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAsg, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHMSIX, 3apsij MOHA M0 XUMUYECKOU (opMyIie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHMYECKUX COCAUHEHUMN, TUI KPUCTAIIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHME. ONHUCHIBATH W XapaKTEPU30BaTh
Tabnuunyto popmy Ilepuoguyeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)»y U «mobouyHas
noarpynmna (b-rpymnma)», manbie ¥ OONbIIME TMEPUOABI, COOTHOCUTH
0003HaYEHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (CoCcTaB M 3apsia  sapa, O0OINee YHCIO DJIEKTPOHOB U
pacmpeneneHue WX TI0 DJEKTPOHHBIM CJIOSIM), OOBICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U WX COCIUHEHUN B
Mpeiesiax MajblX MEPUOJOB U TJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIuu
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHIO CTETNCHEH OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOLIME U CHEIU(UUECKUEe XUMHUYECKUE
CBOMCTBA TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAAasi OIUCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX YW HWOHHBIX YPaBHEHUM COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIIUM;

COCTaBJISITh YPABHEHUSI DJICKTPOJIUTUUYECKOM JTMUCCOIMAIIMK  KHUCIIOT,
LIEJI0YEN U COJIEU, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMeHa, ypaBHEHHUS pEaKIMUi, TMOATBEPKIAIINX CYIIECTBOBAHHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3JIMYHBIX KIJIACCOB,;



pacKpblBaTh CYLIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI
IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OajaHca ITUX PEaKIUil;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TPOTEKAaHUS XUMHYECKHX TMPEBPAIlCHUN B Ppa3TUUHBIX
yCIIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJEKYJIAPHYI0O U  MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOTO0 JJeMEeHTa 1o (opmyIe
COEIMHEHMSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUECKON pEaKINH;

coOnrofaTh  MpaBWia  MOJNB30BAHMS ~ XMMHUYECKOW  MOCYIOW U
7a00paTopHbIM  O0OPYAOBAHMEM, a TAaKKe IpaBUia OOpalleHUus C
BEIIECTBAMM B COOTBETCTBUUM C MHCTPYKLUMSIMH [0 BBIIIOJIHEHUIO
71a00paTOPHBIX XHUMHUYECKUX OIBITOB MO IMOJYYCHHUIO W COOUPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIUH, MOATBEPXKAAIOIIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
noaua-, kapbonar-, ¢docdar-, cunukar-, cyiabdar-, TUAPOKCHI-UOHBI,
KaTUOHBl aMMOHHUSI W HOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPIaHUYECKUX BEILECTB;

IIPUMEHSITh OCHOBHBIE OIEpAllUM MBICIUTEIHHON JASATEIbHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMATHU3allUI0, BBISBICHUE
MIPUYMHHO-CJICACTBEHHBIX CBSI3€H — I W3Y4YEHUS CBOWCTB BEIICCTB U
XUMHUYECKUX pEaKIui, eCTeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JICHUE, M3MEPEHHUE, MOJICIUPOBAaHUE, SKCIICPUMEHT (pealbHBIN U
MBICIICHHBIN ).



TEMATHYECKOE IIVTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NMPOrpaMmbl Beero KoHTpo1bHBIE IpakTiieckne o0pa3oBaTejibHbIE PeCypChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYeCKHE TIOHATHS
XuMusg — BaxkHas 001acTh
€CTECTBO3HAHUS u Bu6nuoreka [IOK
11 MPAKTHYCCKON ACATEIbHOCTH > 0 2 https://m.edsoo.ru/7f41837c
YeJioBeKa
BeliecTBa 1 XuMu4eckue bu6mmoreka [IOK
1.2 peaxkuuu 15 1 0 https://m.eds00.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
Bo3ayx. Kucnopon. Ilonsitue bubnmnoreka [JOK
2.1 00 okcugax 6 0 0 https://m.edsoo.ru/7f41837c
Bonopoa.llonsitue o kucnorax bubmuoteka [JOK
2.2 U COJIAIX 8 0 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubnmnoreka [JOK
2.3 OCHOBaHMSAX 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuorexa [JOK
2.4 HEOPraHUYECKUX COCIUHEHUN 1 1 1 https://m.edso00.ru/7f41837c
Hroro mo pazueny 30
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Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHHne aTOMOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuuu

[Tepuoauueckuit 3aKOH u
[Teproaudeckas crcreMa Bu6uorexa [JOK
31 XUMHYCECKHX 3reMeHToB [l . ! 0 https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XuMuyeckas CBA3b.
bubmuorexa [IOK
3.2 OxpcnmTensHo 8 1 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIBHBIE PEAKIIHU
bubmuorexa [JOK
Wroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
PesepsHoe Bpems 3 0 https://m.eds00.ru/7f41837c
OBLIEE KOJIMYECTBO HACOB I10
ITPOTPAMME 68 4
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9 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undpossie)
) NPOrpaMMmblI Beero Kontpoabnsbie | IIpakTHyeckue 00pa3oBATE/LHEIE
padoThI padoThI pecypeel
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuA
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moreka [JOK
11 OCHOBHBIX pa3/esioB Kypca 8 kjacca 5 1 0 https://m.edsoo.ru/7f41a636
5 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmmoreka [JOK
1. peakuuin 4 0 0 https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. bubmmoreka [JOK
' XHUMHYECKUE PEaKIMK B PACTBOPax 8 1 1 https://m.edsoo0.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
5 OO011ast XapaKTepUCTHKA XUMHYECKUX bubmuoteka [IOK
1 aneMeHToB VIIA-rpynmnsl. ["anorenst 4 0 1 https://m.edsoo.ru/7f41a636
Ob6mas XapaKTepUCTHKA
29 XHUMHYECKHX  3JeMeHTOB  VIA- 6 0 0 bubmorexa IIOK
rpymst. Cepa 1 e CoeuHeH s https://m.edsoo.ru/7f41a636
OOmass  XapakTepuUCTUKa  XUMHUYECKHX
23 s5eMeHTOB VA-rpynmsl. A30T, pochop 1 ux 7 0 1 bubmmoreka [IOK
COCTMHEHNS https://m.edso00.ru/7f41a636
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Ob6mas XapaKTepUCTHKA

24 XHUMUYCCKHX 3JICMCHTOB IVA- 8 bubnunorexa LIOK
' IpyHIBbl. YIVIEpOA U KPEMHUM U UX https://m.edsoo.ru/7f41a636
COENMHEHHS
Hroro mo pazneny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHUS
. bubnunoreka LIOK
31 Obuye cBoficTBa METAILTIOB 4 https://m.edso0.ru/7f41a636
; bubnunoreka LIOK
3.2 Baxneiime merayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
bubmmoteka IIOK
4.1 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKa 3 hitps://m.eds00.ru/7f41a636
Hroro no pazneny 3
bubnmorexa LIOK
PesepeHoe Bpems 3 https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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