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HHOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XMMHUM Ha YpPOBHE OCHOBHOTO o0OmIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yabTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTenpHO MPOTPaMMBI OCHOBHOTO OOIIEro 00Opa30BaHuUs, IPEICTABICHHBIX
B ®I'OC OOQ, a Taxxe Ha OCHOBE (efiepaiabHON padoueld mMporpaMMbl BOCITUTAHHS
U C y4y€TOM KOHLEMIMUHU TMPEnojiaBaHusl Yy4eOHOro rmnpeameTa «XUMHS» B
oOpaszoBaTenbHBIX opranuzanusax Poccuiickoit deaeparumu.

[Iporpamma mo XwMHUH Ja€T TPEACTABICHUE O IIEJSIX, OOIIEeH cTpaTeruu
00y4eHUsI, BOCITUTAHUS U Pa3BUTUS 00yUaIOIIKUXCS CPEACTBAMU YUEOHOTO MpEeIMETa,
yCTaHABJIMBAET 00s3aTebHOE TMPEAMETHOE COJEp)KaHHUEe, MpeaycMaTpUBacT
pacrpeneneHue €ro Mo KijaccaM U CTPYKTypHpOBaHUE N0 pasjeliaM U TeMam
nporpaMMbl IO XHWMHUH, OIPEIETsAeT KOJWYECTBEHHbIE M  KAYECTBEHHBIC
XapaKTePUCTUKU COJICPKaHUs, PEKOMEHAYEMYIO IOCIEI0BATEIbHOCTh W3yUYCHHUS
XUMHUHU € YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH Y4EOHOTO
mpoliecca, BO3PAaCTHBIX OCOOCHHOCTEH 00YyYaloluXCsi, ONMpEeaessieT BO3MOKHOCTU
npeaMera I peanu3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
00pa3zoBaTeIbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHus, a TAKXKE
TpeOOBaHUM K pe3yJibTaTaM 00y4eHUsI XUMUU Ha YPOBHE 11€JIEH U3yUeHUS TpeaMETa
U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEJILHOM EATEIBHOCTH OO0YYaromierocs o
OCBOCHHIO YU4E€OHOTO COJIEPIKAHMUS.

3HaHWE XUMHUHU CIY>KAT OCHOBOW [isi (HOPMHUPOBAHMS MHUPOBO33PEHUS
00yyJaroIierocs, €ero MmpeacTaBiICHU O MaTepUalbHOM E€IUHCTBE MHPA, BAKHYIO
poJib UTpalOT (POopMHUPYEMbIe XUMUEH MPEICTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPTUd W 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTSAX PEHICHUs TI00ATbHBIX
npoOJjieM YCTOMUYMBOTO Pa3BUTHS YEJIIOBEUECTBA - CBHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaiM3alli  BO3MOXKHOCTEM  JJIS  CaMOpPa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYphI JINYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJl B (DOPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
0oOydJarommuxcsi, HABBIKOB WX CaMOCTOSITEIbHOM  y4eOHOM  JesTeIhHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIICIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM )KU3HU, TaK U B MPOGHECCUOHAIBHOM JIeSITEIHHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIUICHUS, 3aKIa/JbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIS/1a HA €UHCTBO MPUPOJILI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B GOpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIIUXCS;

CrocoO0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO - -
Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOU BKJIAJ B HKOJOTUYECKOE
oOpa3oBaHme 00yUYaIOIIHUXCS.



Jlanubple HampaBiieHUS B OOYyYEHHHM XUMHUHU OOECIEYUBAIOTCS CHEIU(UKON
colepkaHusi ~ y4yeOHOro mpeaMeTra, KOTOPBIM  ABJSIETCS  MEIarorMYecKu
aZanTUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUHU Ha OMpeNeIEHHOM dTane eé
pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEero oOpa3oBaHUsS OPUEHTUPOBAH HA
OCBOCHHME OOYYaIOIIMMHUCS CHUCTEMbl TEPBOHAYAIBHBIX MOHSITHI XWMHU, OCHOB
HEOPraHMYECKOM XHUMHUU W HEKOTOPBIX OTACJIBbHBIX 3HAYMMBIX [OHATHI
OPTraHUYECKON XUMHH.

CtpykTypa coaepskaHusi IPOrpaMMbl IO XUMHUH CHOPMHPOBAHA HA OCHOBE
CHCTEMHOr0 moaxoja kK €€ m3ydyeHuro. Conep:kaHue CKIAAbIBACTCS U3 CHCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OpPTraHHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTUA 3HAHWM HAa OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHS:

- aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepuonnueckoro 3akoHa [{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

- YYE€HHUs O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3U;

—IpeICTaBJICHUI 00 AIEKTPOIUTUUECKON JUCCOIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE ASMIMPHUYECKHU
MOJIYYCHHBIX M OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO
YPOBHS K APYroMy, BBIMOJHSS (DYHKIIUU OOBSICHEHUSI M TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI U BO3MOKHOCTEHN MPAKTUYECKOTO MPUMEHEHUS U MOJIYyYCHUS U3YYaeMbIX
BEILIECTB.

OcBoeHne TporpaMmbl MO XUMHUHU  CHOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABJIEHUS O XUMUYECKOU COCTABIIAIOIIEN HAYYHOU KApTUHBI MUPA B JIOTUKE €€
CHUCTEMHOM MPUPOJIbI, ICHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U METOJIaM
MO3HaHUs B HayKe. M3yueHne XuMruu MPOUCXOUT C MPUBJICYCHUEM 3HAHUH U3 paHee
M3YYEHHBIX YUeOHBIX TpeaMeToB: «OKpyKaomuii Mupy», «buonorus. 5—7 KaacceDy
n «Pusunka. 7 Kiaccy.

[Ipy wW3ydYeHHMM XUMHUU MPOUCXOJUT (POPMHUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HAyKH KakK 00JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUUYECKOUN
NeATEeIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3aa4a
y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHUNA —
BaXHEUITNX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKHUX MOJOKEHUN, TOCTYITHBIX
0000111eH1IT MUPOBO33PEHYECKOI0 XapaKTepa, si3bIka HAyKH, B
MPUOOIIEHUH K HAyYHBIM METO/1aM TIO3HAHUS MTPU N3YUEHUH BEIIECTB M XMMHUYECKUX
peaknuii, B popMUPOBAHUY U PA3BUTHH IMO3HABATEIHHBIX YMEHUN 1 X TPUMEHEHUHN
B yueOHO-1I03HaBaTEIbLHOM U y4eOHO-UCCIIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU
mpaBui 6€30MacHOT0 OOpAIEHUs C BEIIECTBAMH B TIOBCETHEBHOW KU3HH.

[Ipu u3yyeHWrn XMMHUHU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUs Ba)XKHOE



3HaYeHUE MPUOOPETH TaKHe LEH, KakK:

- (opMupoBaHME WHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

- HampaBJIEHHOCTh  OOYyYEeHHS HAa  CHCTEMaTHYEeCKOe MPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOATENbHON TMO3HABAaTEIbHON JI€ATETbHOCTH, HAYYHBIM
MeTOoJlaM TMO3HaHUs, (OPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

- ol0ecrnieyeHue yCiIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaAIOIIUMHUCS
OMbITa Pa3HOOOpPA3HOW JEATETLHOCTH, TMO3HAHUS U CAMOIIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCATbHOE 3HAUCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

- ¢opmupoBanue o00mel (YHKIHMOHAIBHOM M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUM OOBACHATH U OIICHUBATD SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOIb3YS 3HAHUS U OIIBIT, MMOJIYyYEHHBIC NMPU U3YYCHUH XUMUH, IIPUMCHSTh
UX NP PEIICHUH MPOOJIeM B TOBCETHEBHOM KU3HH U TPYAOBOH ACSITEIbHOCTH;

- (opmupoBanue y o0OydalomMXCi TYMAHUCTUYECKUX OTHOIICHHIA,
NOHUMAaHUSl I[IEHHOCTU XUMHYECKUX 3HAHUM Il BBIPAOOTKH SKOJOTUYECKU
LEJIECOO0PA3HOr0 TOBEACHHUSI B OBITY W TPYAOBOW JEATEIBHOCTH B UEISIX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO H
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHUS 001€UeI0OBEUECKUX LIEHHOCTEN, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HAMTPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHU .

OO0111ee yucio yacoB, OTBEIEHHBIX ISl U3YUEHUS XUMUU Ha YPOBHE OCHOBHOT'O
obmiero obpazoBanus, coctarisieT 136 yacoB: B 8 kiacce - 68 vacoB (2 yaca B
HeJento), B 9 kitacce - 68 yacoB (2 yaca B HEJICIIO).

COJIEP) KAHUE OBYUEHUSA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMHUYECKHE IOHATHS

[Ipenmer xumun. Ponp XMMHUM B )KU3HU YEIOBEKAa. XMMHUS B CUCTEME HAYK.
Tena wm BemecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE€ COCTOSIHUE
BemiecTB. [loHATHE O MeTOJaX MO3HAHMA B XMMHUHM. UHCThIC BelIeCTBA U CMECH.
CniocoOnI pa3aeneHus: CMecei.

ATOMBI W MOJEKYJbl. XUMHUYECKUE BJeMEHTbl. CHUMBOJBI XHUMHUYECKHX
snemMeHTOoB. [IpocThie U CloXKHbIE BellleCcTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumudeckas popmyina. BaleHTHOCTh aTOMOB XUMHUUYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTenbHAss aToMHas Macca. OTHOCHTENIbLHas
MOJIEKYJIsIpHas Macca. MaccoBasi 101l XUMHUYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommnuectBo BemectBa. Monbs. MonspHas macca. B3auMOCBsI3b KOJIMYECTBA,



Macchl M YHCIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Pu3N4eCKUe U XUMUYECKHUE SIBIICHHUS. XMMHUUYECKasd peakuus U €€ MPU3HAKHU.
3aKkOH COXpaHEHHs] MacChl BellecTB. Xumuueckue ypaBHeHus. Kaccuduxamms
XUMUYECKUX PEAKIUN (COCTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepuMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0#, mpaBuiaMu padboThl B JabopaTopuu U
npuéMaMu oOpalleHusi ¢ J1abopaTOPHBIM O0OPYAOBaHUEM, W3YUCHHE U OMHCAHHE
(¢u3nYecKuX CBOMCTB OOpa3llOB HEOPraHMYECKHUX BEIIECTB, HAOJIIOJCHUE
dbu3nyeckux (MJIaBJICHUE BOCKA, TasHUE JIbJla, pacTUpPaHHME caxapa B CTYIIKE,
KUAIIEHUE W KOHJEHCAlMs BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKATHBAHHE
MEJHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOW) SIBJICHUM, HaOII0IEHNE U
ONKCAHWE MPU3HAKOB MPOTEKAaHUs XMMHUYECKHX peakuuil (pa3jioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pasiioKeHHE THIPOKCHAA
meau (II) mpu HarpeBanuu, B3aumojieiicTBrE *ene3a ¢ pactBopoM cosd meau (1),
U3yYEHUE CIIOCOOOB pPAa3lENeHUsl CMeced: ¢ MOMOILBI0O MarHura, (pUIbTPOBaHUE,
BbIIIApUMBAHUE, JUCTUUISLMS, XpoMarorpadus, MPoBEeIEHUE OYUCTKU MOBAPEHHOU
CoJid, HaOJIOJIEHHWE W  ONHUCAHHE  PE3YJbTATOB  IPOBEACHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIIEW MOJEKYI
(I1apoCTep>KHEBBIX ).

Baxuelue npeacTraBuTe M HCOPraHUYECKUX BELIECTB

Bo3nyx - cmech ra3zoB. CocrtaB Bo3ayxa. Kucnopon - sneMEeHT M mpocToe
BemiecTBo. Haxoxnaenuwe kuciopona B mnpupoje, (U3HUECKME M XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue kucinopoaa. CriocoObl
HOJy4YeHUs] KHCIopoAa B J1adopaTopuud U MpombluieHHocTH. Kpyroopor
KucjopoJa B npupoje. O30H - alIoTponHas MoAu(pUKaLNs KUCI0pO/a.

TernoBoit 3(PEeKT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
DK30- W DJHJIOTEPMUYECKHE pEaKIuu. TOIUIMBO: Yrojib M METaH. 3arps3HEHHE
BO3/yXa, YCHJIEHHUE TAPHUKOBOTO 3P deKTa, pa3pylIeHue 030HOBOTO CIIOA.

Bonopon - aneMeHT u npocrtoe BemecTBo. Haxoxaenue Bogopoaa B Ipupozae,
(¢uznyeckue U XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI MmosrydeHus. Kucnors
Y COJIH.

MounsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSM.

dusnueckne CcBoWCTBAa BOoAbl. Boma kak pactBoputenbs. PacTBOpBI.
HacellieHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOpHMOCTH BELIECTB B BOJE.
MaccoBast 10511 BellecTBa B pacTBOpe. XUMUYECKUE CBOKMCTBA BOAbI. OCHOBaHMS.
Ponp pactBopoB B mpupoJie U B XKU3HU 4yeraoBeKka. KpyroBopor BoJbl B IPUPO/IE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus nHeopranunyeckux coenuHeHuil. Oxkcunsl. Knaccuduxarms



OKCHUJIOB:  coJieoOpa3yromue  (OCHOBHBIE,  KHCIOTHbIE, aM{(OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @Du3znyeckue W XUMHUYECKHE
CBOKCTBa OKCUJIOB. [lomydeHne OKCUI0B.

OcHoBanus. Krnaccudukanuss OCHOBaHMI: INEIOYM M HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBanuil. Duszndeckue M XMMHUYECKUE CBOMCTBA
ocHoBaHuu. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xucinor. Homenkiarypa kucinor. @usznueckue u
XMMHUYECKUE CBOWMCTBA KHCIOT. Psan aktuBHoctm MetawuioB H. H. bekertosa.
[lonydyeHnue KHUCIIOT.

Comu. Homenknarypa coneid. uzndeckue M XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue couei.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJIEPKAHUS KHUCIOPOAa B BO3/yXeE, MOJIYyUYEHHUE,

coOupaHue, paclio3HaBaHUE M HU3YYEHUE CBOWMCTB KHUCJIOpOJa, HaOJ0IeHNE
B3aUMOJICMCTBHUSl BEIIECTB C KHUCJIOPOJAOM U YCJIOBUA BO3HHUKHOBEHUS H
peKpalieHus ropeHus (moxapa), 03HakoMJIEHUE ¢ 00pa3iiaMu OKCHUIOB U OTIHCAaHHE
UX CBOICTB, MOJIy4eHUE, COOMpaHUE, paClIO3HABAaHUE U U3YUYEHHUE CBOMCTB BOAOPOAA
(ropenue), B3aumozeicTBue Boaopoaa ¢ okcuaoMm wmeau (II)  (Bo3MoxkHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), HAOIIOACHHE 00Pa3IIOB BEMIECTB KOJTUYECTBOM
1 ™monb, uccienoBaHue€ OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C Pa3IAYHOU
pPacTBOPUMOCTBIO, MTPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM M0OJEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaIaMH (HATpUEM U
KaJibI[ueM) (BO3MOKHO HUCIOJIb30BAHUE BUACOMATEPUATIOR),
UCCJIeIOBaHUE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HAO0JIIOICHHE U3MEHEHHsI OKPACKW MHJIMKATOPOB B PAacTBOpaxX KUCJIOT W IIECIIOYECH,
u3ydyeHue B3aumojencTBusa okcuaa menu (I1I) ¢ pactBopom cepHOil KUCIOThI, KUCIOT
C METAJUIaMU, PEakIui HEeUTpaIU3aluy, MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUI,
BBITECHEHHE OJHOT0 MeETajjla JIpyTMM U3  pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANIbHBIX 3a7ady Mo Teme «BaxHeline Kiacchl HEOPraHMYECKUX
COCIMHEHUI.

Ilepuoanueckuii 3axkoH u Ilepumoauveckasi cucremMa XHUMHYECKHX
iemMenToB [I. U. MenaeneeBa. CrpoeHune aToMoB. XHMHYECKAsl CBA3b.
OxHcanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBbie MOMBITKK KiIacCU(PUKAIIMN XUMHUYECKHX D3JIeMEHTOB. [loHsTHe O
rpynmnax CXOAHBIX OJJIEMEHTOB (ILIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaIbI,
raJIoreHbl, THEPTHBIE Ia3bl). DIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCUABI U
TUAPOKCUIBI.

[Tepnonnueckuit 3axoH. [lepuoanueckas cucreMa XMUMAYECKHUX JIEMEHTOB /l.



N. MenpneneeBa. KopoTkonepuoanas u jymmHHonepuoanas popmel [lepuoauyeckoit
cucreMbl xumuudeckux diiemeHToB J[. M. Menneneesa. Ilepuoasl U rpynisl.
@U3NYECKHI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB IEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX siaep. M3oTonsl. Dnextponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEK AaTOMOB MEpBhIX 20 XUMHYECKUX  DJIEMEHTOB
[lepnomnueckont cucremsbl JI. M. MeHnneneeBa. XapakTepUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIIAM U IIEPUOIaM.

3nauenue [lepuogmueckoro 3akoHa u [lepuoguueckoit CUCTEMbI XUMHYECKHUX
JJIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. [[. 1. MenneneeB - yd€HbIl U
rpakIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHas (MOJispHAsT W HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusd.  OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Tpouecchbl OKKCIIEHHSI U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

M3yueHHe oOpa3lOB BEIIECTB METAVIOB M HEMETaJUIOB, B3aWMOJICUCTBUE
TUIPOKCUAA I[IMHKA C PACTBOPAaMHM KHUCIOT M IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBL  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakifu pa3oKeHUs, COSTUHEHU).

Mesicnpeomemmuoie cea3u

Peanm3zanust mMexXnpeaMETHBIX CBA3EH NP M3YYEHHH XHMHM B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 UCTIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK W T[OHATHM, SBIAIOIIUXCS CHUCTEMHBIMU [JIl OTHEJNbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0uue ecTecTBEHHO-HAYUHBIC MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHaju3, CHUHTE3, KIaccu(uKaius, epUuoAUIHOCTh, HAOJIOJACHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusukKa: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIBI,
PaAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYECKUN 3apsj, BEIIECTBO, TENIO, O0BEM,
arperaTHOe COCTOSIHME BeEIIeCTBa, ra3, (U3WYECKUE BEJIMYMUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOIbI, TOJIE3HBIC
MCKOIAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKus

Ilepnonnyeckuit 3akoH. [lepruonnueckas cucteMa XMMUYECKUX JIEMEHTOB /l.



N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaIusl, KaIbLKs U UX COCAUHECHUN
B COOTBETCTBHH C IIOJIOKEHUEM BJIEMEHTOB B [leproanueckol cucreme u CTpOeHUEM
HX aTOMOB.

CrpoeHue BemiecTBa: BUJbI XUMHUYECKOW CBSA3U. THUIIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHUJ1a XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKJIATypa HEOPTaHWYECKUX BEIICCTB. XHWMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanus XuMH4ecKuX peakiuil mo pa3iInyHbIM Tpu3HaKaM (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemIoBoMYy 3hdeKTy, Mo
M3MEHEHHIO CTETCHEH OKUCICHUS XMMHUYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, 1O
Y4acTUIO KaTaJiu3aTropa). DK30- U SHIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu XUMHYEeCKOW peakuuu. [loHsiTHE 00 OOpaTHUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHATHEe O TOMOTEHHBIX M TeTepPOreHHBIX
peakuusx. [lonstue o karammse. [lonsitne o xumuueckom paBHOBecuu. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOM PEaKUUM W TOJ0XKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  DAJCKTPOHHBIA  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTENBHOM peakinu. COCTaBICHUE YPABHEHUI
OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  HMCHOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust SNEKTPOIUTUYECKON AUCCOUALNNA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IHCCOLMALMM BELIECTB C PA3JIMYHBIMU BHUIAMU
xuMuueckoi cBs3u. Crenens auccornuanuu. CUiabHbIE U c1a0ble dJIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y CloBUs MPOTEKAHUSI PeaKIMii HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE MOHHBIE YypaBHEHUsI peakuuil. CBONCTBA KHCIIOT,
OCHOBAHHI M COJIEH B CBETE MPECTABICHUIN 00 IICKTPOIUTUIECCKON AUCCOIHAIINN.
KauectBeHnnbie peakuuu Ha noHbL. [IoHSATHE O THIPOIU3E CONEN.

Xumuueckuii IKCnRepuUMeHm

O3HAKOMJICHUE C MOJICNIAMU KPUCTAUIMUYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB W HEMETaUIOB (rpadura W aiamasa), CIOKHBIX BEIIECCTB
(xJIopuaa HaTpHsl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEaKIuu OT
BO3JIEUCTBUSI  PA3IMYHBIX  (DAKTOPOB, HUCCJIEAOBAHHE  DIIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, IPOLIECCa AUCCOLMALIMU KUCIIOT, 1eJI04YeH U coseil (BO3MOKHO
UCIOJIb30BAaHUE BHUACO MATEPHANIOB), MPOBEIEHUE OIBITOB, WJUIIOCTPUPYIOIIUX
MIPU3HAKY MPOTEKAHUS PEAKIIUH HOHHOTO 0OMeHa (00pa3oBaHUE OCAIKa, BHIICICHUE



ra3za, oOpa3oBaHHE BOJbI), OMbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKlui (ropeHue, peakluuu pas3liokKEeHHUs, COCIUHEHHUS ),
pacro3HaBaHNE HEOPTAaHUYECKHUX BEIIECTB C MTOMOIIBIO KAUECTBEHHBIX PEAaKIUi Ha
VOHBI, PEIICHHE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemeranbl U MX coeiMHEeHUA

OO6miast xapakTepucTHKa TanoreHoB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u (puanmyeckrue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJI0pa (B3aUMOICCTBUE
C MeTaJUlaMH, HEMeTaJlaMH, Iuenodamu). XisopoBogopord. ComsiHasg KHCIIOTa,
XMMHUYECKUE CBOMCTBA, MOJYYCHHE, MNOpuMeHeHue. JlelictBue xjopa WU
XJIOPOBOJOPOJAa HA OPTaHU3M YeJIOBEeKa. BaxkxHeHMe XJI0puIasl U UX HAXO0XKICHHE B
IpUPOJE.

Oo6mass xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTtpoeHwe U (pU3MYEeCKHe CBOMCTBA
IPOCTBIX BEIIECTB — KUCIOPOJa U CEPbI. AJUIOTPOIHbIE MOAU(PUKALIUN KUCIOPOJa U
cepbl. XuUMHUecKHe cBoWcTBa cepbl. CepoBOJOpPOA, CTpOeHHE, (U3UYECKUE U
XuMu4eckue cBorcTBa. OKCHIBI CEpbl KaK MPEACTaBUTEIN KHUCJIOTHBIX OKCHJIOB.
CepHas kuciora, GU3n4ecKre 1 XMMUYECKUE CBOMCTBA (00IMe KaK MPECTaBUTEINS
KJlacca KHCIIOT M crnenrduueckue). XUMUYECKUE PEakluu, JIeKalue B OCHOBE
IIPOMBIIIVICHHOTO CIoco0a TMOJIy4eHHUs] CEpHOM KHCIOThL. [lpuMeHeHue cepHou
KHACIOTBI. COM CEpHOM KHCIIOTHI, KAYECTBEHHAsI PEAKIIUS Ha
cynbdar-uon. Haxoxzaenue cepbl U €€ COCIMHEHUNA B TpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKpYXaloleld cpeabl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALICHUS.

OO6mrast xapaktepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIECHHs. A30T, paclpOCTPaHEHHUE B NPUPOJE,
du3nueckre u xumudeckue cBoiictBa. KpyroBopor a3ora B mpupoae. AMMUaK, €ro
du3nyueckrue U XMMHUYECKUE CBOWMCTBA, NOJydeHHe U npuMeHenune. Conu aMMOHUS,
ux (u3NUYECKrue U XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THas KHCIOTa, €€ MOJydeHHe, (PU3NYECKHE M XUMHUUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTaBUTENsl Kiacca KHCIOT W cleuuduyeckue).
Hcnonbs3oBaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIbHBIX YI0OPEHU.
XVMMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKAM, 3arpsi3HEHUE BO3AyXa, MOuUBBl M BOJOEMOB). docdop, amnoTpornHbie
moaudukamuu pocdopa, pusnyeckue u xummuueckue cpoiictBa. Okcuna dochopa
(V) u dochopras kuciaora, GU3NYSCKHE M XHMHUYECKHE CBOMCTBA, MOJYYCHHE.
Ucnons3oBanue hochaTtoB B kauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbel. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUA. Y TIepO/, aJIOTPOIIHbIE MOAU(DUKAIIIH,



pacnpocTpaHeHue B Mpupoje, PU3nueckue 1 XuMHUYECKHe CBOMCTBA. AjcopOrusi.
Kpyrosopor yriepoga B mnpupoxme. Oxcuapl yriaepona, ux (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, ACHCTBUE HA )KUBbIE OPraHU3MBbI, IOTYYEHUE U IPUMEHEHHE.
DKOJIOTHYeCKHe TPOOJIeMbI, CBs3aHHbIE ¢ oOkcuaoMm yriaepoxa (IV), rumoresa
IJI00QTHPHOTO TIOTETUICHUS KITMMaTa, MapHUKOBBIN 3PdekT. YronmpHas KUCIOTa U €€
cold, uX (U3UYECKHE M XUMUYECKHE CBOMCTBA, TMOJYyYEHHE U MPUMEHEHHE.
KauectBenHas peakuus Ha kapOoHAT-UOHBI. Vcnonb3oBaHMe KapOOHATOB B OBITY,
MEUITMHE, TTPOMBIIIIEHHOCTH B CEIbCKOM XO035HCTBE.

[TepBoHavyaIbHBIC IOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COCAMHECHHSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoHbIe ICTOYHUKH YTIEBOAOPOI0B (YTOJIb, IPUPOAHBIN a3, HEPTH), TPOTYKTHI
ux nepepadboTku (O€H3WH), UX POJiIb B OBITY M MPOMBINUICHHOCTU. [loHsiTHE O
OMOJIOTUYECKH BAXKHBIX BEIIIECTBAX: JKUPaX, OelKax, yriaeBogax — M X POJIH B KU3HH
geoBeka. MaTeprallbHOE STMHCTBO OPTaHUICCKUX U HEOPTAaHUISCKUX COCTHHCHHM.

Kpemunii, ero ¢Qusmyeckue ©u XUMHYECKHE CBOWCTBA, TOJyUYCHHUE W
npumeHenue. CoeguHeHUsT KpeMHus B ipupoje. OOuue npencTaBieHus 00 OKCUie
kpemuus (V) u xkpemHueBoi kucinore. CHIMKAThl, UX HCIIOJb30BaHHE B OBITY, B
MIPOMBITTUICHHOCTH. BaykHeHIITne CTpOUTEIbHBIC MaTepUaIbl: KEPaMHKa,

CTEKJIO, IIeMEHT, OeTOH, >Kene300eToH. [IpobieMbl 6€30MmacHOro KCMOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHe o0pa3lloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MIPOBE/ICHHE KaUEeCTBEHHBIX PEAKITUH Ha XJIOPUI-UOHBI K HAOJI0IEHNE PU3HAKOB UX
MPOTEKAHUS, ONBITHI, OTPAXKAIOIINE PU3HMISCKUEC U XUMUYECKHIE CBOHCTBA raJIOTEHOB
U UX COeIMHEHNHN (BO3MOXHO MCIOIB30BAHNE BHIEOMATEPUAIIOB), 03HAKOMIICHHUE C
oOpasniaMu XJIOPHIOB (TaJOTeHUIOB), O3HAKOMJIEHHWE C oOpasmamMu cepel U €€
COCTUHEHUSIMH (BO3MOXKHO HCIOJIB30BaHUE BHUACOMATEPUANOB), HAOIIOACHHUE
npolecca OOyIrJIMBaHUSl caxapa MOJ JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM
KHUCJIOTBI, HM3yYCHHE XHUMHUYECKHUX CBOWCTB pa30aBIEHHOW CEPHOW KHUCIOTHI,
MIPOBE/ICHHE KaYeCTBEHHOW peaKINy Ha Cyib(paT- MOH U HAOIOICHUE TTPU3HaKa e€
MPOTEKaHUs, O3HAKOMIICHHE C (DU3UYECKUMHU CBOMCTBaAMHU a3o0Ta, ¢docdopa u uX
COCTMHECHMI (BO3MOKHO UCIIOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3iaMy a30THBIX H
dbochopHbIX yn0OpeHUl, MoiaydyeHue, coOupaHHe, pacro3HaBaHWE U H3YUYCHUE
CBOMCTB aMMUaKa, MPOBE/ICHNE KAYECTBEHHBIX PEaKITNil Ha HOH aMMOHHUS U docdaT-
MOH M U3yYCHUE MPU3HAKOB MX MPOTEKAHUS, B3aMMOICCTBIE KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
U3y4YeHHE MoOjIeNie KpUCTAUIMYECKUX pemEToK anmasza, rpaduta, ¢yepeHa,
03HAKOMJIEHUE C TIPOLIECCOM aJCOPOIIMU paCTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOMCTBOM TMPOTHMBOTa3a, MOJyYeHHE, COOMpaHWe, paclo3HaBaHUE U



M3yUYE€HUE CBOWMCTB YTJIEKUCJIOrO Tra3a, MPOBEJACHUE KAYECTBEHHBIX pPEaKIMi Ha
KapOOHAT M CHUJIMKAT-UOHBI M U3yUYCHHUE MPU3HAKOB UX MPOTEKAHHUs, 03HAKOMIICHHE
C MOPOIYKIMEW CHIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHeHIne HeMETAUIBI U UX COCTMHCHUS.

MeTayJibl 4 UX COeTUHEHUS

OO6mas XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB - METAJIJIOB HA OCHOBAaHUHU MX
noJiokeHus B [lepuoguueckoit cucreMe xumudeckux sneMeHToB . 1. Menneneesa
u cTpoeHus atomoB. CTpoeHue MeTamuioB. Metamndeckas CBsi3b M METAJITUYECKast
KpUCTAJUIMYECKasl PEIIETKA. DJIEKTPOXUMHUYECKUM psifi HaNPSHKEHU METalIoB.
dusznyeckue M XUMHYECKHUE CBOMCTBA MeTauyioB. OOmIMe CrnocoObl MOIy4YEHUS
MeTaiioB. [IoHSATHE O KOPpPO3WH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIllUTHl MX OT
koppo3uu. CruiaBel (CTajb, YyryH, DIOPATIOMUHUN, OpOH3a) U WX MPUMEHCHHE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsie meTaiubl: nojioxkenne B [lepuognyueckoil cUCTEME XMMUYECKUX
sanemeHToB [[. WI. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXOXJICHUE B TPHUPOJIE.
dusznvecKkre U XUMHIECKHUE CBOMCTBA (Ha TpuMepe HaTpusl B Kajus). OKCUIBI U
TUJPOKCUIBI HATPUS U Kaus. [[puMeHeHne MeTOYHbIX METAIIIOB U KX COCUHECHUM.

[[lenouyno3eMebHbIE METaIbl MarHui W KaJlbLMH: IIOJOXKEHHE B
[lepnognueckoi cucreme XUuMU4YeCKuX 3ieMeHToB /. 1. Menneneesa, ctpoenue nx
aTOMOB, HaXOXJCHUE B mpupojie. PrU3nUecKue U XMMUYECKHUE CBOMCTBA MAarHus 1
KaJbIus. BaxkHeumue coemMAeHUs KanbIus (OKCHT, TUAPOKCH, coin). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AroMUHHAIN: TTONIO)KEeHHE B [leprnonnueckon cucreMe XuMHYECKUX SJIEMEHTOB
J. . MeHneneeBa, CTpoeHUE aTOMa, HAXOXJIE€HUE B mnpupoje. duzndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBONCTBA OKCHJIAa M THAPOKCHIA
AJTIOMUHMUSL.

Kenezo: nomoxenue B [leproandeckoi cucreMe XMuMHUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aroMa, HaxoxiaeHue B mnpupoaec. Dusumueckue u
XUMHYECKHE CBOMCTBA kene3a. OKcuabl, ruapokcuasl u comu xenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJIYYCHHUE.

Xumuveckuii IKCnepumMeHm:

O3HaKOMJIEHHE ¢ oOpa3laMu METAJIOB U CIUJIaBOB, MX (HU3NYECKUMU
CBOMCTBAMHU, M3YyYCHUE  PE3YJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
WCIIOJIL30BAaHNE BHUACOMATEPHAIOB), OCOOCHHOCTCH B3aMMOJCHCTBHS OKCHIA
KaJdbllUsl W HATpuUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPHUAJIOB),
MCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MpOIlecCa TOPEHUS Kejle3a B KUCIOPOIE
(BOBMOXXHO  HCIIOJIb30BaHWE  BHJACOMATEPHANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBCHHBIX PCAKIIMi Ha HOHBI: MarHus, KalbllHs, aJFOMUHMS, ITMHKA, jxese3a (1)
u xeneza (I11), memu (l1), HaOGrOACHWE W ONMHMCAHWE TPOIECCOB OKPAITHBAHHSI



IUITAMEHU HWOHAMHU HATpUsA, Kalus W Kajdblus (BO3MOXKHO MCHOJIb30BaHUE
BUJICOMATEPUAIIOB), HUCCIeJOBaHUE aM(OTEPHBIX CBOMCTB T'UIPOKCUIA AFOMUHUS U
TUAPOKCUJIA IIUHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/lay 1o TeMe «Baxueime
METAJLJIBI U KX COCTUHECHHUS.

XuMus U OKpy:KaIIas cpeaa

BemectBa u Marepuanbl B IMOBCEIHEBHOM >KM3HU uelloBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momolns npu
XUMUYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXaIoIIel cpeanl (mpenesibHas I0mycTUMast
KOHIIeHTpalus BemiecTs, gajiee — [1/IK). Poib xumuu B pemieHun 3KOJOTUUECKUX
pooIeM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B MaTEpUaoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEPHBIC
MaTrepuabl).

Mexcnpeomemmnuwie ceasu

Peann3zanuss mMeXnpeAMETHBIX CBSA3€H NMpU U3YYEHHH XUMHUM B 9 Kiacce
OCYHIECTBJISIETCS YE€PE3 UCIIOIH30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX ITOHSTHH,
TaK W TIOHATHM, SBIAIONIUXCS CHUCTEMHBIMU [JIi OTACJIBHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO0mume ecTecTBEHHO-HAyYHbIE TOHSTHS: HAY4YHBIM (DaKkT, TUIioTe3a, 3aKoH,
TEeOpus, aHaiuM3, CHUHTE3, Kiaccudukanusi, TMepUOJAUIHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEIUPOBaHUE, HU3MEPEHUE, MOJCNb, SIBJICHUE, MAaPHUKOBBIM
3 eKT, TEXHOIOT U, MaTEPHUAIIBI.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIBI,
PaauOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUECKUN 3aps, IPOBOIHUKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKH, (POTORIEMEHT, BEIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, paCTBOP, PACTBOPUMOCTb, KpUCTAILITNYECKAS
pemérka, CruiaBbl, (U3WYECKUE BEJIUYMHBI, CIUHUIIBI U3MEPEHUs, KOCMHUUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, IKOCHCTEMa, MHHEPATbHBIC
yA0OpEHUS, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, MTOJIE3HBIC
HCKOITaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHS MPOTPAaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJ€ OOYyYEeHHs] XMUMHUHU B €JIMHCTBE Y4eOHOW U
BOCIIUTATENBHON JESTEIBHOCTH B COOTBETCTBUU C TPAIAULIHMOHHBIMU POCCHUUCKUMHU
COLMOKYJIbTYPHBIMM W JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, IPHUHITBIMU B
oOlIEeCTBE MpaBWIIaMHM W HOPMaMU TIOBEJCHHMS U CIOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaIOIIUXCSl.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXKAlOT  T[OTOBHOCTb  OOYyYaromuxcs
PYKOBOACTBOBATbCA CHUCTEMOM TO3WUTHMBHBIX IIEHHOCTHBIX OpHEHTAUUHd |
pacIIMpEHNE ONbITA AESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOI'0 OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HAaCJIEIUI0, INOHUMAHMS 3HAYEHUs XUMHYECKOW HAyKH B KU3HHU
COBPEMEHHOI'0 O0IIEeCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpManuend o
MEPENOBBIX JOCTHKEHUSAX M OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) Ipa’KIaHCKOr0 BOCITUTAHMSA:

NIPEACTABIICHUS] O COLMAJIbHBIX HOPMax M MPAaBWIAX MEXKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIIEIOBATEILCKONM, TBOPYECKOW W JPYyrUX  BUJAX
NeSITEIbBHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOW JEATEIbHOCTH IpH
BBIMIOJITHEHUM Y4YEOHBIX, I103HABATEJbHBIX 3aJlad, BBIMOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3aHUM YYEOHBIX MPOECKTOB, CTPEMJIEHUS! K B3aMMOIIOHUMAHUIO
Y B3aMMOIIOMOIIIH B IPOLIECCE ITOU yUEOHOM NeATeTbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE NOBEICHHE U IOCTYIKH CBOMX TOBApUIIEH C IO3ULMHA HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI TIOCIIEICTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOW PpEAKIHNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JUJIsl IOHUMaHUSI CYUTHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHsA IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MTO3HABATEJbHBIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHHU MO
XUMHH, HEOOXOIUMBbIE Al OOBSACHEHHUS HaOJIOaeMbIX IPOLIECCOB U SBIICHUM,
MO3HABATENIbHOM, MH(GOPMAMOHHOW M YHUTATENbCKOM KYJIbTYPBl, B TOM YHCIE
HABBIKOB CAMOCTOSATEIHHON PabOThI C y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN
JUTEPATYPOM, JTOCTYNMHBIMHU TEXHUYECKUMHU CpEACTBAaMU HHOOPMAIMOHHBIX



TEXHOJIOTHUH;

HHTEpeC K OOYYEeHHMI0O M TIO03HAaHMIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOCKTHOW W HMCCJIEAOBATEILCKOM
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH W YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) dopMHpOBaHHA KYJIbLTYPHI 310POBbI:

OCO3HAHWE IIEHHOCTH JKM3HW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 J>KW3HU, OCO3HAHWE TMOCICICTBUNA H
HEIMPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpPEeHHS),
HEOOXOJAMMOCTH COOJIIOIGHHUST TpaBWil  O€30MACHOCTH MpU  OOpalleHHH C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PeaibHOM KU3HH;

5)Tpy10BOIr0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY U3YyUECHHIO TTpodeccril U Tpyaa pa3IMuHoOro poja,
YBaKEHHE K TPYly U pe3yJibTaTaM TPYJIOBOU JEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
MIPUMEHEHHUS MPEIMETHBIX 3HAHUM 110 XUMUH, OCO3HAHHBIN BRIOOP MHIUBHUYAJTBHOM
TPAeKTOPUU TPOJOJDKCHHUS 00pa30BaHHUSA C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIICITHOM
npoheCCUOHATIBHON JIESITEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHHI, TOTOBHOCTD
aJanTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) 3K0JIOrM4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11e71ec000pa3HOe OTHOIIEHNE K TIPUPOJIE KaK UICTOYHHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHMMAHUE IIEHHOCTU 3JI0POBOTO H
O0e3zomacHoro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3nYeCKOMY U TCHUXUUYECKOMY 370POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJCHUS
npaBuJI 0€30MaCHOTO IMOBEACHUS MPH pabOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaITUsX,
YIPOXKAIOMIMX 3JJ0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydyaeMble MPU WM3YUYCHUH XUMHUU, IS
peleHns 3a7a4, CBA3aHHBIX C OKPYKAKOLIEU TPUPOTHON CPENIOW, ISl TTOBBIIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KyJNbTYpPhI, OCO3HAaHHS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM W TMyTeH HMX PEIICHHs] MOCPEACTBOM METOIOB XWMHH,
HKOJIOTHYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOU MPAKTHKE.

METAINPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIIOT 3HAYUMbIC JJIS
dbopMHUpOBaHUS MUPOBO33PEHHSI OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHUs, PUHIIHUII,
runote3a, ¢akT, CcuUcTeMa, IMPOIECC, OKCIEPUMEHT U JIpyroe.), KOTOphIC
HCIIOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeaMeTax M IIO3BOJIAIOT Ha
OCHOBE 3HAHUH U3 ITUX MPEIMETOB (POPMHUPOBATH IPEACTABIECHUE O IETOCTHOM
HAayYHOW KapTHHE MHpPA, U YHUBEPCAIbHBIE yUueOHbIC NEUCTBUS (TTO3HABATEILHBIC,



KOMMYHUKATUBHBIE, PErYyJSTUBHBIEC), KOTOpbIe obOecneunBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NESATETbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

ba3oBble ornueckue aAeicTBu:

YMEHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUH
3HAHWI: PACKphIBATh CMBICI XUMHUYECKUX MOHSATUH (BBIACIATH UX XapaKTEepHBIC
MPU3HAKHN, YCTAHABIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHSATHSMH), MCIOJIB30BATh
MOHATHS I OOBSICHEHUS OTICIBHBIX (P)AKTOB W SIBICHWH, BEIOMPATh OCHOBAHUS H
KpUTEPUH I KJIacCU(PUKAIUMA XUMUYCCKHUX BEIIECTB W XHUMHYECKUX PEaKIIHi,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIC CBA3UM MEXIYy OOBEKTaMHU H3Yy4YECHUS,
CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, JIEyKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

YyMEHUE TPUMCHATh B TIpOIlecce TO3HAHUSA TOHATUSA (TIPEIMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIU, UCIIOJIb3yEeMbIE B XUMHUH,
peo0pa3oBbIBATh MMUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC MPEJCTaBICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JEMEHTa), XUMH4Yeckas (opMmylia W ypaBHEHHE
XUMUYECKON pPEeakIuy - MPU PEUICHUH YIeOHO-TTO3HABATEIBHBIX 3a/1ad, ¢ YU4ETOM
ATUX MOJCIBHBIX TMPEICTABICHUN BBISBIATHL M XapaKTEPHU30BaTh CYIICCTBECHHBIC
MPU3HAKH U3Y4aeMbIX OOBEKTOB - XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKIIHil,
BBISIBIIATH ~ OOIIME€  3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHbIE CBS3M |
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE WCIOJb30BaTh IMOCTaBJICHHBICE BOMPOCHI B KA4yeCTBE HMHCTPYMEHTA
MO3HAHHUS, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (DOPMUPOBAHMSI TUIIOTE3BI IO TIPOBEPKE
MPaBUIILHOCTH BBHICKA3bIBAEMBIX CY)KJICHUIA;

NPUOOPETEHUE OIBITa 1O IUIAHWPOBAHUIO, OpPTaHU3AIMH W TPOBEIACHUIO
YYCHHYECKUX OKCICPUMEHTOB, YyMEHHE HaONIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €ro Pe3ynibTar, (HopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIIATH OTYET O
poJieIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHUE BBIOMpPATh, aHAIM3UPOBATH W WHTEPIPETHPOBATH HH(POPMAIHIO
pPa3TUYHBIX BUJIOB U (OPM TPEJICTABICHUS, MOTYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JINTepaTypa XHUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHeTa), KPUTHYECKH OLICHUBATh MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;

yYMEHUE MPUMEHATH pPa3JIMYHble METOJIbI M 3aMpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU M COOTBETCTBYIONIUX JTAHHBIX, HEOOXOAMMBIX IS BBITIOJIHCHHUS



y4eOHBIX U MO3HABATEJBHBIX 33724 ONPEACIEHHOrO TUIA, MPUOOPETEHUE ONbITa B
00JIaCTH  MCMOJB30BaHMUS  MHPOPMALUMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCIOJIb30BAHMS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSATEIILHO BBIOUPATh ONTHMANTBHYIO (OpMYy TIpencTaBlieHus HHPpOpMaAIU 1
WUIKOCTPUPOBATh PEIIAEMBIE 3aJa4d HECIO0KHBIMU CXEMaMH, JIharpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE HCIONb30BaTh M aHAIM3UPOBATH B IMpollecce Y4yeOHOU W
UCCIIEIOBATENLCKON JESITENIbHOCTH MH(POPMAIMIO O BIUSHUM IPOMBIIIICHHOCTH,
CEIBCKOT0 X0341CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH IPUPOJHON CPEBI.

KoMMyHuUKaTHBHBIE YHHUBEPCAJIbHbIE yYeOHbIe 1eHCTBHS:

YMEHHUS 33]1aBaTh BOMPOCHI (B XOI€ IUaaora u (Ujin) TUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMol Tembl, (OPMyIHUpPOBaTH CBOU MPEUIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHNS IPEIJIOKEHHOM 3a/1a4u;

YMEHHsSI  NPEACTABIATh  IOJYYEHHBIE  PEe3yJbTaTbl  IO3HABATEIBHOU
JESTEIbHOCTH B YCTHBIX U IUCbMEHHBIX TEKCTAX; AEIaTh IIPE3EHTALIUIO PE3YJIbTATOB
BBITIOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, J1abopaTOpHO
paboThI IO UCCIIEOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

YMEHUSI YYEOHOro COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM
ITO3HABATEJILHON U HCCIIEIOBATENBCKON AEITENBHOCTH IPHU PELIEHUN BOZHUKAKOIIUX
npo0jeM Ha OCHOBE Yyu€Ta OONMX WHTEPECOB M COTJIACOBAHUS TO3UIIMMA
(oOcyxenns, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS COBMECTHBIX
JEeUCTBUH, ONpe/IeSICHUEe KPUTEPUEB MO OIEHKE KaueCTBa BHIMIOJHEHHON pabOThI U
JpyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPENEIATh LENIH JESITEIbHOCTH, IUIAHUPOBATH,
OCYHIECTBJIATh, KOHTPOJIUPOBATh U TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMpaTh Hanboliee 3(pPpeKkTUBHBIE CIOCOObI PEIIEHUs] YYEOHBIX U
MMO3HABATENBHBIX 337a4, CaMOCTOATEIIBHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIM  aJITOPUTM  JIEMCTBUMA TIPU  BBINOJIHEHUM 33JaHUM C Y4ETOM
MOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX - BEIIECTBAX U PEAKIIUAX,
OLICHUBATh COOTBETCTBUE IMIOJYYEHHOTO pE3yibTara 3asBICHHOW LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

MHNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00S3aTEIbHOTO
CoNlep KaHMs, YCTAaHOBJIICHHOTO JlaHHOW (enepanbHO pabodeil mpPOrpaMmoi,
BBIICJISIFOT: OCBOCHHbBIE O0YYAIOIIMMUCS HAyYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI
neycTBul, cnenuuyeckue A MpeaMeTHOM 00yacTu  «XHUMUS», BHUJIBI
JNEATEIBHOCTH 1O  TOJYYEHHWIO HOBOIO  3HAHUA, €ro  HMHTEPIPETALNH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YYCOHBIX M HOBBIX CUTYAITHsIX.



K xoH1y o0yuyeHus B 8 kiacce npeMeTHble pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pAacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHX MOHATHI: aTOM, MOJIEKYJA,
XUMUYECKUH BJIIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT ¥ HEOJIHOPOJIHAs), BaJICHTHOCTh, OTHOCUTEINIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBas J0Jsl XUMUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJOTa, OCHOBAHHUE, COJIb, J3JEKTPOOTPHUIATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKasi peakius, KilacCu(puKalus peakluil: peakiuu
COCIMHEHUS, PEAKIIUU PA3JI0KECHUS, PEAKIIUHU 3aMEIICHHUsI, peaKIIMi 0OMEHa,
9K30- U DHJIOTEPMUUYECKHE PEAKIUHU, TEIUIOBOM 3(D(eKT peakuuu, sIpo
aToMma, AJICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWTamb, paguyc aroma,
XAMHWYECKasi CBS3b, MOJAPHAS U HEMOJISIPHAs KOBAJICHTHAs CBSI3b, HMOHHAS
CBSI3b, WOH, KAaTWOH, AaHWOH, pAacTBOpP, MAaccOBas JOJisi BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHYECKUX IIOHATUH U
MIPUMEHATH T MOHITHUS MPHU OMIMCAHUU BEIIECTB M UX NPEBPAILICHUN;
MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsI COCTaBJICHUS! (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

OTIPEENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTEIICHb  OKHCJICHHS  JJIEMEHTOB B  OHWHApHBIX  COCAMHEHUSX,
MIPUHAJJICKHOCTh BEIICCTB K OMNPEASIEHHOMY KIIACCY COCIMHEHUN 10
dbopmyilaM, BHJ XHMHYECKON CBS3M (KOBaJIGHTHass W HOHHAas) B
HEOPTaHUYCCKUX COCTUHEHUSX;

packpeiBath cMbici [lepuonnueckoro 3akona J[. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAaHUE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX ToJioxkeHusi B Ilepuommyeckoil cucreme,
3aKOHOB COXPAaHEHHsI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0oHa ABOTajIpo;

OMHUCHIBATh MW XapakKTepu3oBaTh TabaMuHyro Qopmy Ilepuoanueckoit
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3jauyaTh MOHITUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mnobounas noarpynna (b-rpymma)y», mansie u
OOJBINIME TIEPUOJBI, COOTHOCHUTH O0O3HAYEHUS, KOTOPHIE HUMEIOTCS B
tabnuue «llepuoguyeckas cucrtema Xxumuueckux snemento /JI. M.
MeHieneeBay ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l s7pa, 001ee YUCIIO FIEKTPOHOB U
pacrpeiesieHue UX MO AJIEKTPOHHBIM CIOSM);



KJIaCCU(PUIIUPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMHUYECKHE peakiuu (MO YHCIy M COCTaBy YYacCTBYIOIIUX B PEAKIHH
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXkAasi OMUCAHUE MPUMEPAMHU MOJICKYJISIPHBIX

YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IIPOTEKAHMS XHWMHYECKHMX MPEBPAIICHUN B

PAa3JINYHBIX YCIIOBHAX,

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO KU MOJEIPHYIO MACChI

BEIIIECTB, MAaCCOBYIO JIOJIO  XMMHYECKOT0 AJIEMEHTa 10 hopmyJie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MIPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSTh OCHOBHBIC OTIEPAIIUU MBICIUTEILHON JACATEILHOCTH - aHAIIU3 U
CHUHTE3, CpaBHEHHE, O00OIICHHE, CHCTEeMaTHU3aIluio, KiIacCHU(UKAIIUIO,
BBISIBJICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€H - 11 W3Y4YEHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEAKITUH, €CTECTBEHHO-HAYYHBIE METOBI ITO3HAHUS
- HaOmIo/IeHNe, U3MEpPEHNEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (pealbHBIA U
MBICJICHHBIN);

CJIeIOBaTh MTPaBUIJIaM MOJIb30BaHUSI XUMUYECKON NOCYA0M U 1a00paTOPHBIM
o0opyZ0oBaHMEM, a TakKe MpaBWwiIaM oOOpalleHus C BelIecTBaMU B
COOTBETCTBHUM C HWHCTPYKIUSMH TI0 BBIMOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKHUX OMBITOB M0 TOTYYEHHUIO U COOUPaHHIO ra3000pa3HbIX BEIIECTB
(Boopo/ia M KHUCJIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpPENEIEHHON
MAacCOBOM JI0JIEd PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJUTH
XUMHUYECKHE HKCIIEPUMEHTHI 10 PAclo3HABAHUIO PACTBOPOB IIENOueH U
KHCJIOT C MTOMOIIBIO0 HHIUKATOPOB (JITaKMYC, (heHosI(PpTaaenH, METHIOPaHXK U

JpyTHe).

K koHiy o0yueHust B 9 kJiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TOHSATHH: XUMUYECKUN
AJIIEMEHT, aTOM, MOJIEKYJia, MOH, KaTHOH, aHHUOH, IMPOCTOE BEUIECTBO,
CJIO)KHO€ BEIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPUILIATENLHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi Peaklus, XUMUYECKasl CBA3b, TEIIOBON 3(deKT
peakuuu, MOJib, MOJISIpHBIH  OO0BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAsE JUCCOLUALNS, PEAKIUH HOHHOTO



oOMEeHa, KaTaJIn3aTop, XHMUIECKOE paBHOBECHE, OOPATUMBIC U
HEOOpaTUMBIE PEAKIMU, OKUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHS,
aM(pOTEPHOCTb, XHMUYECKast CBSI3b (KoBaJIeHTHaH, VOHHAa4,
MeTaJlTnyecKas ), KpucTauInuecKkas pereTka, KOppo3us METaJJIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOW pEeaKIyu, MPEACTbHO JOMYCTUMAas KOHIECHTpAIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX IIOHATHH W
MIPUMEHATH T MOHITHUS MPHU ONMMCAHUU BEIIECTB M UX NPEBPAILICHUN;
HCII0JIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJISl COCTaBJICHUS (DOPMYJI BEILIECTB
Y YPAaBHCHUM XUMHUYECKUX PEAKIIUNA;

OMPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUUECKUX JIEMEHTOB B
COCIMHEHUSX PA3JMYHOIO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIaccy COeAMHEHUuH mno (opmyiaM, BUJ XUMHYECKOU
CBs3M (KOBaJieHTHAsl, HWOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKUX
COCJIMHEHHUSX, 3apsij] MOHA MO0 XUMHUYECKOH dopmyrie, XapakTep Cpeibl B
BOJHBIX PacTBOpPaxX HEOPTraHWYECKUX COCAUHEHUM, TUI KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbici Ilepuogmueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAaHUE: OIHUChIBaTh M XapaKTepU30BaTh
Tabnuunyo QopMy Ilepumonnueckoid cHUCTEMbl XMMUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATHS «rJaBHas moArpymma (A-rpymmna)y u «rnobodHas
noarpymnmna (b-rpynma)», Mansie W OOJBIIME TEPHOJBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPHIE UMEIOTCS B IEPUOANUECKON TaOJIHIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB  XMUMHYECKHUX
AJIEMEHTOB (CocTaB | 3apsja sjapa, oO0Iee 4YKCIO DJJIGKTPOHOB U
pacnpeneneHue WX IO DJEKTPOHHBIM CJIOAM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB AJIEMEHTOB U UX COEAUHEHHUU B
npenenax MajblX MEPUOOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHHS UX
aTOMOB;

KJIAaCCU(DUIIMPOBATh XMMHUYECKUE AJIEMEHTbI, HEOPTaHWYECKUE BEILECTBA,
XUMUYECKHE peakluuu (M0 YUCIY UM COCTaBy YYacTBYIOLIMX B PEAKIMU
BEIIECTB, M0 TEIJIOBOMY 3(PPeKTy, M0 MU3MEHEHHIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMIME M CHEIU(PUUYECKHE XUMUYECKUE
CBOMCTBa TMPOCTBIX M CJOXHBIX BEHIECTB, IOJTBEpPKJIas OMNUCAHUE
NpUMepaMl MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX



XAMHUYECKUX PEAKIINM;

COCTaBJIAATb  YPABHCHHUA 3JI€KTp0JIHTH‘ICCKOﬁ AJucconmuanmmn  KHCJIOT,
HICJ]O‘{eﬁ 151 coneﬁ, IIOJIHBIC U COKpaIHéHHBIC YpaBHCHUA peaKuHﬁ HOHHOTI'O

oOMeHa, YpaBHEGHHSI pEaKIWid, TOJITBEPKAAONINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMI
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca STUX PEaKIIHii;
MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHHS,
BO3MOYKHOCTH IIPOTEKAHUSI XUMHUYECKHX MPEBPAIICHUNA B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAAPHYIO KU MOJEIPHYIO MACChI

BEIIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa 1Mo GopmyJie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

COOJTI0IaTh TIpaBUJIa TTOJIB30BAHUS XUMUYECKOHN TTOCYI0N U 1a00paTOPHBIM
o0opyoBaHMEM, a TakXXe IMpaBwia oOOpallleHus ¢ BelIEeCTBaMU B
COOTBETCTBHUM C WMHCTPYKIHUSIMH TI0 BBITIOJIHCHHIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yrieKkucioro rasa);

MPOBONTD PEAKIINH, OATBEPKIAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJOPUA-, OPOMHUI-, HUOAMI-,
KapOoHat-, Qocdar-, CUIMKaT-, Cylb(aT-, THIPOKCUI-HUOHBI, KATHOHBI
AMMOHHS M HWOHBI W3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOUIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIC ONEPALIMU MBICIUTEIBHON NESTEIBHOCTH - aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEeMAaTH3aINIO0, BBISIBJIEHUE PUUUHHO-
CIICJICTBEHHBIX CBSI3€H - ISl M3y4YCHHUS] CBOWCTB BEUIECTB M XMMHUYECKHX
peakiuii, eCTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUA - HaOJIOICHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U KonTposabHbie IIpakTH4eckune JJ1eKTpOHHBIE (HU(PPOBBIE)
n/n TeM MPOrpaMMbl Beero padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 Bu6iorexa LIOK
' MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
12 BemectBa u xummuieckue 15 1 Bu6mmoreka [JOK
peaKnuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. Baxkneiime npeacraBuTe 1 HEOPraHMYECKUX BellleCTB
b1 Boznyx. Kucnopon. [Tousarue 06 6 Bubmmoreka LIOK
' OKCHOAX https://m.edsoo.ru/7f41837c
52 Bonopoa.llonsitue o kucnorax u g 1 Bu6mrorexa LIOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [TonsiTie 00 5 1 1 Bu6morexa [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHEIE K1aCChl 11 1 1 bubnnorexa [IOK
HEOPraHUYECKUX COCAVUHEHUIN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bubnuoreka [IOK
' XUMUYECKHX dnemeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBA3b. Eu6 1IOK
39 noIMoTeKa
OxncmTensHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKI_II/II/I
Hroro no paszaeny 15 bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
ndpoBbLie
HaumeHoBaHue pa3iesioB U TeM (undp )
Ne ni/mm Kontposabnbie | IpakTtuueckne | 00pasoBaTe/bHbIe
IIpOFpaMMbI Bcero
padoTshI padoTsbI pecypceel
Paszned 1. BeniecTBO U XUMHYeCKHE peaKuu
11 [ToBTOpenue u yriryosieHre 3HaHUN 5 1 Bu6uorexa LIOK
OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bu6uorexa LIOK
peaxknumn https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 Bu6mmoreka [JOK
XUMHUYCCKHE PEaKIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3znea 2. Hemeraaibl 4 UX cOeAMHEHUS
b 1 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 Bu6uorexa IIOK
aneMenToB VIIA-rpynmer. I'anoreHst https://m.eds00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUIECKUX
.. bubanoreka LIOK
. snneMeHTOB VIA-rpymmel. Cepa u eé
2.2 Py p 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSA
OO1mas xapakTepuCcTHKa XUMUIECKUX
but6mmoreka [IOK
2.3 3JIeMEHTOB VA-rpymmsl. A30T, hocdop u ux
Py bocpop ! 1 https://m.edsoo.ru/7f41a636
COEINHEHNS
OO01mas xapakTepuCcTHUKa XUMHUYECKUX . LOK
b4 ) . noInoTeKa
3HeMeHTUOB IVA-rpynmer. Yraepon n 8 1 2 https://m.edso00.ru/7f41a636
KPEMHHU 1 UX COCTHHECHHS
Hroro no pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pasznen 3. MeTa/Li1bl M X COCIMHCHUA

3.1 OO01ue cBOMCTBA METAIIOB 4 bu6nuorexa [HOK
https://m.edsoo.ru/7f41a636
3.2 BakHeillne MeTaJuIbl U UX COSIUHEHUS 16 bu6nuorexa [HOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxaionias cpeaa
4.1 BeriectBa 1 MaTepualibl B )KH3HH YeIOBEKA 3 bubnmnorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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