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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma o XMMHUHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpPeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNnbHON NpPOrpaMMbl  OCHOBHOTO  oOmiero oOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a Ttakke Ha OCHOBE (enepaabHOM
paboueit mporpaMMbl BOCITUTAHUS U C YIETOM KOHUEMIUHU MPENoIaBaHus
yueOHOTO TpeaMera «XuMHUsS» B 00pa3oBaTelIbHbIX OPTaHU3AIUAX
Poccuiickon @enepannm.

[Iporpamma 1o XuMHM Ja€T MPEACTABICHHE O LEJsAX, OOIIeH
cTparerud  OOy4YeHHs, BOCHHUTAaHUS M  Ppa3BUTUS  OOyYarouIuxcs
cpelcTBaMM  y4yeOHOro TpeIMeTa, yCTaHaBIMBaeT  00s3aTelbHOe
peIMETHOE CoJiepKaHue, MPEeayCMAaTpUBAET paclpeliesieHue ero Io
KJlaccaM U CTPYKTYpHpOBaHUE IO pasjiesaM M TeMaM MNpOorpaMMbl IO
XUMUH, ONPEEsIeT KOTMUYECTBEHHbIE U KAUYECTBEHHBIE XapaKTEPUCTUKH
coJiepKaHus, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHUS XUMHHU C
y4€TOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHUKH
y4eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEH  0O0ywaromumxcs,
ompeesieT BO3MOXKHOCTU TpeIMeTa Uil peanu3alud TpeOOBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEbHOM MpPOTpaMMbI Ha
YpOBHE OCHOBHOrO 001Iero oOpa3oBaHMs, a Takke TpeOOBaHU K
pe3ynbTaTaMm oOy4eHHUS! XUMUU Ha YPOBHE IeJIeill M3ydeHus MpeameTa u
OCHOBHBIX BHJIOB Y4EOHO-TI03HABATEIBHON JEATEILHOCTH 00YUaIOIIErocs
110 OCBOEHUIO YU€OHOT0 CO/IepIKAHUSI.

3HaHWE  XMMHUHU  CIYXKUT  OCHOBOM  Juisi  (hOpMHUPOBAHUS
MHUPOBO33pEHUsI 00YYAIOMIETOCs, €ro MPEeJICTaBICHUH O MaTepuaIbHOM
€IUHCTBE MHpA, BAXHYIO POJb UrpaloT GOpPMHUPYEMBbIE XHUMHEH
NPEICTAaBICHUS O B3aUMOIIPEBPAIICHHUSIX HHEPTUU U OO0 DBOJIOIUU
BEIIECTB B TMPHUPOJAE, O MNYTIX PEIICHUS TIJIO0ATBHBIX MpoOsIeM
YCTOMYHUBOTO PAa3BUTHS YEJIOBEYECTBA — CBIPbEBOM, JHEPrETUUYECKOU,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET pealM3aiiii BO3MOXKHOCTEW [JI1 CaMOpPa3BUTHUS U
dbopMHUpOBaHUSA KYJIbTYpbl JHYHOCTH, €€ OO0mel u (yHKIMOHATHHOU
IPaMOTHOCTH;

BHOCUT BKJaJA B (OPMHUPOBAHHUE MBIIIJICHUS ¥ TBOPUYECKHUX
CIIOCOOHOCTEW O0y4YaromIMXCs, HABBIKOB UX CAMOCTOSTEIBHON y4eOHOM
NEeSTETbHOCTH, HKCIEPUMEHTATbHBIX W UCCIENOBATEILCKUX YMEHUH,
HEOOXOIUMBIX KaK B MOBCETHEBHOM >KM3HU, TaK U B MPO(hecCHOHATBHON
NEeSTeTbHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT
OCHOBBI IIEJIOCTHOTO B3IJIsiIa Ha EAWHCTBO TMPHUPOJLI U YeEJIOBEKa,
SBJISICTCS. OTBETCTBEHHBIM JTalmoM B (OPMUPOBAHUHM €CTECTBEHHO-
HAay4YHOU TPaMOTHOCTH O0YyYaOIIUXCS;

crocoOCTBYeT  (OPMUPOBAHUIO IIEHHOCTHOTO OTHONICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPHUPOJAE, K YEIOBEKY, BHOCUT CBOM
BKJIQJT B 9KOJIOTUYECKOE 00pa30BaHNUE 00YUaIOIUXCS.

JlanHbie HampaBieHUS B OOYYCHUHM XUMHU OO0CCIEYMBAIOTCS
crenu@UKoOr CoJepKaHusl Y4eOHOTrO TpeaMeTa, KOTOPBIA SIBISCTCS
MearOrHYeCKy aJanTHPOBAHHBIM OTpaKeHHEeM 0a30BOM HAYKW XMMUU Ha
onpeneaéHHOM dTare €€ Pa3BUTHUS.



Kypc xumum Ha ypoBHE OCHOBHOTO oOIero o0pa3zoBaHus
OPUEHTHUPOBAH Ha OCBOEHUE OOYYAIOIIMMUCS CUCTEMbI MTEPBOHAYAIBHBIX
NOHATUA XUMHH, OCHOB HEOPraHWYECKOW XUMHUHU U HEKOTOPBIX
OTJEJIbHBIX 3HAYMMBIX MMOHATHI OPraHUYECKON XUMHH.

CtpykTypa colepkaHusi IporpaMmbl 0 XUMHUKU CHOPMHUpPOBAHA HA
OCHOBE CHCTEMHOro mnoaxoga Kk e€ wusydeHuro. CopepxkaHue
CKJIA[IBIBAECTCSI W3 CHCTEMBI IOHATHA O XUMHUYECKOM DJJIEMEHTE U
BELIECTBE W CHUCTEMbl TOHATHUH O XuMUYeckod peakuuud. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHW30BaHbI IO MPUHIMIY MOCIEA0BATEIBHOIO
pa3BUTHSI 3HAHUM HAa OCHOBE TEOPETHYECKUX MPEACTABICHHUN Pa3HOIO
YPOBHSI:

—  aTOMHO-MOJIEKYJISIDHOTO  yYE€HMSI KaK  OCHOBBI  BCETO
€CTECTBO3HAHUS;

— llepunoamueckoro 3akona J[. M. MeHueneeBa Kak OCHOBHOIO
3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHUUYECKOU CBA3H;

— OpeCTaBIEHUN 00 IIEKTPOIUTHUECKON TUCCOIMAIIMN BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE AMITUPUUECKU
MOJIYYCHHBIX U OCMBICIECHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO
OT OJIHOTO YpPOBHS K JPYroMy, BBIMONHSAS (GYHKIUUA OOBSICHEHUS H
IIPOTHO3UPOBAHUs CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEU IMPAKTUYECKOIO
IIPUMEHEHHUS U MOJYYEHUs U3Yy4aeMbIX BELIECTB.

OcBoeHue mporpamMmbl M0 XMUMHH CIOCOOCTBYET (POPMHUPOBAHUIO
IIPEJACTABJIEHUS] O XUMUUYECKOW COCTABIISIIOIIEN HAYYHOU KapTHUHBI MUDPA B
JIOTUKE €€ CHUCTEMHOW IPUPOAbI, IEHHOCTHOIO OTHOLICHUS K HAYYHOMY
3HAHHUIO U METOJAaM IO3HaHUA B Hayke. M3ydeHne XuMuu NpOUCXOJHUT C
NPUBJICUCHUEM 3HAHUW W3 paHee M3YyUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinacco» U «duzuka. 7 Kinaccy.

[Ipu u3yueHun XUMHUHM TPOUCXOAUT (HOPMHUPOBAHKE 3HAHHUI OCHOB
XUMUYECKOM HayKd Kak oOOJJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
IIPAKTUYECKON JEATEIBHOCTA YEJIOBEKA U KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOM  KyJbTYphl. 3ajadya y4yeOHOro mpeaMeTra COCTOMT B
(GbOpMHUPOBAHNUN CUCTEMBI XUMUYECKUX 3HAHWUN — BaXKHEHUINX (DAKTOB,
MOHATUM, 3aKOHOB M TEOPETHYECKUX  ITOJOKEHUM, JOCTYIHBIX
00001IeHniI  MHUPOBO33PEHYECKOTO  XapakTepa, s3blka HayKu, B
IPUOOIIIEHNN K HayYHBIM METOJ[aM TMO3HAHUS MPU U3YyYEHUHU BEIIECTB U
XUMUYECKUX DPEaKIuid, B (OPMUPOBAHUU W PA3BUTUU TMO3HABATEIHLHBIX
YyMEHUH ¥ WX TPUMEHEHWH B Y4YEOHO-TIO3HABATEIBHOW U Y4EOHO-
UCCJIEIOBATEILCKON  JESATEIHbHOCTH, OCBOCHHHM TMPaBUJ 0E30MacHOro
oOparieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipu u3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BKHOE 3HAYEHUE IPUOOPENIN TaKHe 1eJH, KaK:

— (hopMUPOBAHKE UHTEIICKTYAIHHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
pelIeHNi, CMOCOOHOW amanTUpPOBAThCS K  OBICTPO  MEHSIOIIMMCS
YCJIOBHSIM JKU3HU;

— HaIpaBJIEHHOCTh OOYYEHHS Ha CHCTEMATHYECKOE MPHOOIICHHUE
oOydJaronmxcsi K CaMOCTOSTENIbHON IT03HABATEIbHOUW JIESITEIbHOCTH,
HAay4YHBIM METOJIaM TO3HAHUs, (OPMUPYIOITUM MOTHUBAIMIO M Pa3BUTHE
CITOCOOHOCTEN K XUMMU;



— o0ecreyeHUe YCJIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO
OOyJaroIMMHUCSL OMbITa Pa3HOOOPA3HOW JESATENHLHOCTH, IO3HAHUS W
CaMOIIO3HAHUS, KJIFOYCBBIX HABBIKOB (KJIFOUEBBIX  KOMIICTEHITHH),
UMEIONINX  YHUBEpCATbHOE  3HAYCHHWE JUIS  Pa3MYHBIX  BHUJIOB
TEeSTSIIbHOCTH;

— (¢dopmupoBanue oOmEeld (QYHKIIMOHATLHOW W €CTECTBEHHO-
HayYHOW TPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSCHSATH U OIICHUBATH
SIBIICHUSI OKPYKAIOIIETO MHUPA, UCIOJIB3Ysl 3HAHUS U OIIBIT, MOTYYCHHBIE
OpU M3yYCHUHW XUMHUHU, TNPUMCHITh WX TPH PEIICHUH TMpoOJeM B
TIOBCETHEBHOM JKU3HU U TPYAOBOU NIEATEIHHOCTH;

— (hopmupoBaHHE Yy O00YYaIONINXCS TYMAHUCTUYECKUX OTHOIICHUH,
NOHUMAaHWsI  I[IEHHOCTH  XMMHUYECKUX 3HAHUH JUIS  BBIPAOOTKHU
AKOJIOTHUYECKH IIeJIeCOO0pa3HOr0 TIOBEACHHS B OBITY W TPYIOBOM
JCSATSIIPHOCTH B IIENISIX COXPAHEHHUS CBOETO 3[I0OPOBBS M OKpY)KAIOIICH
IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAlMM K OOY4YEHHIO, CIHOCOOHOCTEM K
CAMOKOHTPOJIO W  CaMOBOCIUTAaHWUIO HAa  OCHOBE  YCBOCHHUSA
00I1eYeIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY
npouiia ¥ HaMPaBICHHOCTH JalbHENIIEro 00yUeHuUs.

OO611ee 4KciIo YacoB, OTBEAEHHBIX /I U3YUYCHHS] XUMUU HA YPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHms, cocTaBisieT 136 yacoB: B 8 kitacce — 68
yacoB (2 4aca B HeJleno), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEIO).



COIEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamer xumuu. Ponb XUMHUM B JKM3HM YeJOBEKa. XHMHSA B
cucteMe Hayk. Tenma u BemectBa. (DU3MYECKHUE CBOMCTBA BEIIECTB.
ArperatHoe cocrosiHue BenlecTB. [loHATHE O MeTojgax TMO3HAHHUS B
xumuu. Yucteie BemectBa u cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI W  MOJEKyJNbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI
XUMHUYECKUX dJeMeHTOB. [IpocThie W cloXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckass  QopMyna. BaneHTHOCTP aTOMOB  XUMHYECKHUX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCUTENbHAs
aToMHasi Macca. OTHOCUTENIbHAST MOJIEKYJIsipHas Macca. MaccoBasi J10Jis
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

KonuyectBo BemiectBa. Moisb. MomnspHas Macca. BzaumocBsib
KOJIMYECTBa, MACChl U YMCIIa CTPYKTYPHBIX €IUHUI] BeliecTBa. Pacuérol
o GpopMyJiaM XUMHUYECKUX COCIMHECHUH.

duznueckre U XUMHUYECKHUE SIBICHUS. XHUMHUUYECKas peakius u e
pU3HAKKU. 3aKOH COXpPAHEHUSI MacChl BEIIECTB. XMUMUUYECKHE YPaBHEHHUS.
Knaccudukanus XuMHUEeCKMX peakiuil (COCIMHEHUS, Ppa3lIoKEHUS,
3aMeleHus, 0OMeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJI0i, MpaBuiiaMu pabOThl B
nabopatopud W mpuéMamMu  oOpaimieHuss ¢ JJaOOpaTOPHBIM
0o0opy/I0BaHUEM, W3YUYEHUE U ONHCAHUE (PU3MUYECKUX CBOMCTB 00pa3lioB
HEOPraHUYECKUX BEIeCTB, HaOMoneHHe (hu3ndeckux (IIaBjIeHUEe BOCKa,
TasiHUE JIbJIa, PACTHpPAHUE caxapa B CTYINKE, KUMEHWE W KOHJICHCAIIUS
BOABI) M XHUMHYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBHUE MeJIa C KUCIIOTOMN) SIBJICHUHM, HA0IIOICHUE U
OMHCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaAKIUi (paszioKeHHe
caxapa, B3aMMOJCHCTBHME CEPHOM KHCIOTHI C XJIOPHAOM Oapwus,
pasznoxkenne ruapokcunaa menu (ll) mpu HarpeBaHuu, B3aUMOJEHCTBUE
xene3a ¢ pactBopoM coiu meau (Il), uzydenme crnocoOoB pazneneHus
CMeced: C TIOMOIIbI0O MarHuTa, (QWIbTPOBAHWE, BbIMAPUBAHUE,
TUCTHIUIALINS, XpoMaTorpadus, TPOBEICHUE OYUCTKH TTOBApPEHHOW COJIH,
HAOJNIOICHWE W ONHUCAaHWE  PEe3yJIbTaTOB  NPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENeH
MOJIEKY (ILIapOCTEPKHEBBIX ).

Baxuenue npeacTraBuTe M HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopon — sjaemMeHT u
mpocToe BelecTBO. HaxoxkaeHue Kuciopoja B mpupoje, Gu3nyeckue u
XuMUueckue cBoictBa (peakuuu ropenusi). Oxcuapl. I[IpumeHenue
kuciopoga. CrocoObl TIONy4eHHsS KHUCIOpOAa B JIaOOpaTOpuH |
MPOMBINIUIEHHOCTU. KpyroBopoT kucinopoga B mpupome. O30H —
aJUTOTpOITHAS MOAUDUKAIIHS KACTIOPO/Ia.

TeroBoit 3 PexT XUMUYECKON peakIuu, TEPMOXUMUYECKUE
YpaBHEHUS, DK30- M DHJIOTEPMHUYECKHE DPEaKIMU. TOIUIMBO: YTOJb U
MeTaH. 3arps3HEHHWE BO3AyXa, YCHICHHE NapHUKOBOTO 3ddekra,
pa3pyuieHre 030HOBOT'O CJIOSI.



Bopopon — anemMeHnT u mpoctoe BemecTtBo. Haxoxaenue Bogopoaa B
npupojie, GU3NIeCKre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonxydeHusa. KucioTel u comnu.

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

dusnyeckrue CBOMCTBA BOJAbI. Boma kak pacTtBopuTelb. PacTBOpBI.
HacpimieHHble 1 HEHACHIIIEHHBIE PAacTBOPhI. PacTBOPUMOCTH BEIIECTB B
BoJie. MaccoBas [0 BEIIECTBA B pacTBOpe. XHMMHUUYECKHE CBOMCTBA
BoJibl. OcHOoBaHus. Posib pacTBOPOB B NPHUPOAE M B JKU3HU UEJIOBEKA.
KpyroBopot Boabl B npupojie. 3arpsa3HeHue NpupoIHbIX BoA. OxpaHa u
OYMCTKa IPUPOAHBIX BOJ.

Knaccuduxanus HEOPraHUYECKUX  COCIMHEHMUI. OKcupl.
Knaccudukanus okcuioB: cosieoOpasyromiue (OCHOBHBIE, KHCIOTHBIC,
amdorepHple) U  HecojeoOpasyrome. HoMeHkIaTypa  OKCHIOB.
DU3NYECKHUE U XUMUYECKHE CBOMCTBA OKCUIO0B. [TosydeHne okcuioB.

OcHoBaHus. Knaccuduxanust OCHOBaHUI: ETOYH u
HepacTBOpuMbIe OCHOBaHUs. Homenkiatypa ocHoBaHuil. Ouznyeckue u
XAMUYECKHE CBOMCTBA OCHOBaHUM. [loydyeHrne OCHOBaHUU.

Kucnorel. Knaccudukarus xucior. Homenkimarypa KHCIIOT.
DU3NYECKNE U XUMUYECKUE CBOMCTBA KUCJIOT. Psifi aKTHBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyenue KucIor.

Comu. Homenknarypa comneid. @u3nyeckue 1 XMMAYECKUE CBOMCTBA
conei. [lomyuenue comen.

['eneTtnueckass  CBA3b  MEXIY  KjlaccaMM  HEOPraHWYECKHUX
COCMHECHUM.

Xumuyeckuii IKCnHepuMeHm

KaYECTBEHHOE OIPEACICHUE COJIEPKAaHUS KHUCIOpPOJa B BO3IyXE,
noJfyueHue, coOupaHue, paclo3HaBaHHE U N3yYeHHE CBOMCTB KHUCIIOPOJIa,
HAOJII0JICHUE B3aMMOJICMCTBUS BEIIECTB C KHCIOPOJIOM M YCIIOBHS
BO3HUKHOBEHHUS M TIPEKpallleHus TopeHus (Tokapa), O3HAKOMJICHHE C
oOpa3aMu OKCHJOB M OIKMCAaHWE MX CBOMCTB, MOJy4YeHHUE, COOMpaHUE,
pacrio3HaBaHWE W H3yYeHHE  CBOWMCTB  Bojopojaa  (ropeHue),
B3auMoOJielicTBe Bojopoja ¢ okcugom wMeau  (Il)  (Bo3mokHO
UCIIOJIb30BaHUE BHACOMATEPHAJIOB), HAONIOJCHHWE OOpasIOB BEIIECCTB
KOJUYECTBOM 1 MOJIb, HCCICAOBAaHWE OCOOCHHOCTEH pPaCTBOPCHHS
BEIIECTB C PA3JIUYHON PACTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C
ONpPENENEHHOM  MacCoOBOM  JOJIEM  pAacTBOPEHHOTO  BELIECTBA,
B3aUMOJICHCTBHE BOABI C METa/NIaMH (HATPHEM M KaJIbIIeM) (BO3MOYKHO
VCTIOJIb30BAHUE BUJICOMATEPUAJIOB), HCCJIEIOBAHUE o0pa3IoB
HEOPTaHMYECKUX BEIISCTB Pa3IMYHBIX KJIACCOB, HAOIIOICHHE N3MCHCHHS
OKpaCKl WHIWKATOPOB B PACTBOpPax KHUCJIOT W MIEJIOYEH, HU3YUYCHHUE
B3aumojencteus okcuaa menu (II) ¢ pactBopom cepHOl KHCTOTHI,
KUCJIOT C  METaulaMH, pEaKUMH  HEeUTpalIu3aluu, IOJyYEHUE
HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METAJUIa JPYTUM U3
pacTBOpa COJA, PEHICHUE SKCIECPUMEHTAJbHBIX 3aJad [0 TeMe
«BaxxHenIme KJI1acchl HEOPTAaHUYECKUX COCIUHEHUI.

IMepuoanueckuii 3akoH u [lepuoanyeckas cucreMa XUMHYECKUX
iemeHToB [I. U. MenneneeBa. CrpoeHue aTomMoB. XuMHYeCKasi
cBsI3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUA

IlepBple TOMBITKM KJIACCU(DHUKAIMK XHUMHYECKHX JJICMCHTOB.
[TonsTie o0  rpynmax  CXOAHBIX  3JEMEHTOB  (LIEJOYHBIE U



IEJIOYHO3EMEbHBIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCUIBI U TUAPOKCHIBI.

ITepuoguueckuit 3akoH. Ilepuoguueckass cUcTEMAa XUMHUYECKUX
sanemenToB JI. . MenneneeBa. KopoTkonepuoaHas u JJIMHHOIIEPHOHAS
dopmer  [lepuoguueckoil cuCTEeMBbl XUMHUYECKHUX dyemeHToB JI. M.
MenneneeBa. Ilepuonbl u rpymmbl. OUBUYECKUNA CMBICH MOPSAKOBOIO
HOMEpa, HOMEPOB MEPHUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTroMHBIX sep. M30TOmbl. DNEKTPOHBI.
CtpoeHue 3IEKTPOHHBIX O0O0JOYEK aTOMOB MEpBBIX 20 XHUMHYECKUX
anemMeHTOB  [leproamueckou CHUCTEMBI 1. n. Menpeneena.
XapakTepuCcTUKa XHWMHYECKOTO »JJEMEHTA [0 €ro IOJOKEHHI0 B
[Tepnomnueckon cucreme . . Menneneena.

3aKOHOMEpPHOCTM HW3MEHEHHS paJuyca aTOMOB XHUMHUYECKHUX
AJIEMEHTOB, METAINIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO Irpynmnam U
EpUOJaM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuoguyeckoil CHCTEMBI
XMMHUYECKUX DJJIEMEHTOB JUIsI pa3BUTUSA Hayku u npaktuku. [, H.
MenzeneeB — y4€HbINA U TPAXKIAHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOJIsIpHAs U HETIOJISIPHASI) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.
IIponeccbl  okucieHHsT W BOCCTaHOBIEHUs.  OKHUCIUTENH U
BOCCTaHOBUTEU.

Xumuueckuii IKCnepumMenm:

U3ydeHue oOpaslloB  BEIIECTB METALIOB W  HEMETaJUJIOB,
B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C PACTBOPAMU KHUCJIOT U LIEIOYEH,
IIPOBEJICHUE OINBITOB, WUIKOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX  peakiuil  (ropeHue, peakiuu  paslIoKeHHUs,
COCJITMHECHUS).

Meostcnpeomemmnule ceazu

Peanu3zanuss MeXNpeaMETHBIX CBSI3€d MPU H3YyYEHUU XUMHUH B 8
KJIACcCe OCYIIECTBIISIETCS] YePe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TOHATHUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTAEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOIO I[[UKJIA.

OO0mume ecTecTBEHHO-HAYYHbBIC MTOHSATHUS: Hay4YHBIA (DaKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIKs, TEPUOIUIHOCTD,
HAOJIIOICHUE, OKCIIEPUMEHT, MOJICIMPOBAHUE, HM3MEpPEHUEe, MO/IEb,
SIBJICHHE.

dusznka: MaTepusi, aTOM, JICKTPOH, MTPOTOH, HEUTPOH, UOH, HYKJIU/I,
U30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUM  3apsh,
BEIIECTBO, TeJNOo, OOBEM, arperaTHoe COCTOSHME BEIIeCTBa, Tas,
du3nuecKre BeJIMYUHbI, €AMHUIIBI U3MEPEHHSI, KOCMOC, TIJIAHEThI, 3BE3/HI,
Connre.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rugpocdepa, MUHEpaATbI, TOPHBIE TTOPOIBI,
TMIOJIE3HBIE UCKOIIAEMbIE, TOIIIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

ITepuognueckut 3akoH. Ilepuoamueckas cucremMa XHUMHUYECKHX
snementoB JI. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB XUMHMUYECKHX DBJIEMEHTOB IEPBBIX TPEX IMEPUOMOB,



Kajlydg, KaJlblUusd W HX COC,ZII/IHCHI/Iﬁ B COOTBCTCTBHH C IIOJOXCHUEM
OJICMCHTOB B HepHOIII/IIIGCKOfI CUCTEMC U CTPOCHHUCM HUX ATOMOB.

CTpOCHI/Ie BCIICCTBA. BUBI XUMHYECKOU CBi3H. Tunbl
KPpUCTATININYCCKHUX peﬂléTOK, 3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA
KpHCTElJ'IJ'IH‘ICCKOI?I peﬂléTKI/I H BHJA XUMHYECKOM CBSI3H.

KJIaCCI/I(l)I/IKaHI/IH N HOMCHKIIATYpa HCOPTaHHMYCCKHX BCIICCTB.
XHUMHMYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM
HCOPTaHNYCCKHUX COGHHHCHHﬁ, TCHCTHYCCKAsA CBA3b HCOPraHUYCCKUX
BCIICCTB.

KJIaCCI/I(l)I/IKaHI/IH XUMHNYCCKHUX peaKuHﬁ 10 pAa3JIMYHBIM IIPpHU3HAKAM
(HO qUCIIy U COCTABY YUYACTBYIOIIHUX B PpCAKIHWH BCIICCTB, 110 TCIINIOBOMY
B(i)(I)CKTy, 110 U3MCHEHHUIO CTCIICHEH OKHUCJICHUS XUMHYECKHUX OJICMCHTOB,
I10 06paTI/IMOCTI/I, I10 Y9aCTHIO KaTaJIHSaTOpa). DK30- 1 OHAOTCPMHUYCCKUC
peakunu, TCPMOXUMHUYCCKHUC YPABHCHUSI.

IlonsiTue o CKOpOCTH XUMHYECKOU PCaKIIUU. [lonsatue 006
O6paTHMBIX )51 HCO6paTHMI)IX XUMHUYCCKHUX PCAKIUAX. [lonstTue o
T'OMOI'CHHBIX U I'CTCPOI'CHHBIX PCAKIHAX. Ilonstue o karanmuse. [loHsaTue
0 XHMHNYCCKOM PpPAaBHOBCCHH. q)aKTOpLI, BJIIMAIOONIMC HA CKOPOCTb
XUMHUYECKOM PCAKIIMHN U ITOJIOKCHUC XUMHNYCCKOT'O PABHOBCCHA.

OKMCIIMTEIILHO-BOCCTAHOBUTEIBLHBIC pCaKnuu, BHGKTPOHHBIﬁ
0ajlaHC  OKMCJIUTEIHLHO-BOCCTAHOBUTEILHOM PCaKIIHH. CocraBneHue
ypaBHCHI/Iﬁ OKHUCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ C

UCITOJIb30BaHUEM METO/Ia AJICKTPOHHOTO OaaHca.

Teopus dIEKTPOJUTHUYECKON JUCCOLMAIUM. DJIEKTPOJIUTHI U
HEAJICKTPOIUTHI. KaTHOHBI, aHMOHBI. MEeXaHU3M JUCCOLMAIUNA BEIIECTB C
Pa3IMYHBIMU  BUJIAMH XUMHYECKOW CBsi3u. CTeneHb AMCCOIUAIIUU.
CuIibHBIC | CJTa0bIE DJICKTPOJIUTHI.

Peakunu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PeaKIuii HOHHOTO
oOMeHa, TMOJHbIE M COKpallEHHBIC HWOHHBIC YpPaBHECHHS peaKIUi.
CBoiicTBa KHCIIOT, OCHOBAaHMM M COJICHi B CBETE MNpEACTABICHUN 00
AJIEKTPOJIMTUYECKON aucconmanui. KadecTBEeHHbIE peakIMd Ha HOHBI.
[TonsATHE O THAPOIU3E COJIECH.

Xumuyeckuii IKCnHepuMeHm:

O3HAaKOMJICHUE C  MOJCISMH  KPUCTAUIMYECKUX  PEIIETOK
HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTaioB (rpadura u
anMasza), CJOXHBIX BEIIECTB (XJOpuAa HaTpus), HUCCIEIOBAHHE
3aBUCHMOCTH  CKOPOCTHM XMMHYECKOM PpPEaKIWHu OT BO3JICHUCTBUS
pa3IMYHBIX (PaKTOPOB, MCCICIOBAHUE DJECKTPOIPOBOIHOCTH PACTBOPOB
BCILIECTB, MpOIecca JUCCOIMAIMMA KUCIIOT, IIeJIouel U cojiel (BO3MOXKHO
WCIIOJIb30BaHUE BUJICO MaTepualoB), MPOBE/ICHUE OTIBITOB,
WUTFOCTPUPYIOITUX TPU3HAKKA TPOTEKAHUS PEaKIUii HOHHOTO OOMeHa
(oOpa3oBaHue ocajka, BBIJICIICHHE Tra3a, oOpa3oBaHHE BOJIbI), OIBITOB,
WJUTIOCTPUPYIOLIUX MIPUMEPHI OKHUCJIUTEbHO-BOCCTAHOBUTEIIHHBIX
peakuuii (ropeHue, peakiuy pa3yIoKEeHUs, COCTUHEHHUS), pacliO3HAaBaHUE
HEOPraHMYECKHUX BEIIECTB C MTOMOIIBIO0 KAYECTBEHHBIX PEaKIIMi Ha HOHBI,
pellIeHue PKCIIEpUMEHTAJIbHBIX 3aj1a4.

HemeTta/uibl M X COeIMHEHUS

O6mass xapakTepucTuka TramoreHoB. (OCOOCHHOCTH CTPOSHHUS
aTOMOB, XapaKTepHbIC CTEIeHH OKHCICHHS. CTpoeHHe M (HU3NUSCKHUE
CBOMCTBA IIPOCTBIX BEHIECTB — TAJOT€HOB. XUMHYECKHE CBOWCTBA Ha
npuMmepe xJjiopa (B3aUMOJIEMCTBHE C MeTajllaMHM, HeEMeTaJlJlaMH,



niesioyamu). XiaopoBoaopoa. CossiHasi KUCI0Ta, XUMUUECKUE CBOMCTBA,
noJiyueHue, mpuMeHeHue. JlelicTBue xjopa M XJIOPOBOJOpOAa Ha
OpraHu3M 4eNioBeKa. BaxHeHlmme XJIOpUIbl U HUX HAXOXKJIEHUE B
pupoze.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoGeHHOCTH
CTPOCHHS AaTOMOB, XapaKTepHbIE CTerneHu OKuciaeHus. CTpoeHue Hu
¢u3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa M CEphl.
AmnoTtpornHbie MOAU(DUKALIMKI KACIOPOAa U CEpbl. XUMUYECKHUE CBOMCTBA
cepbl. CepoBOJIOpO/, CTpoeHUE, (PU3NYeCKre U XUMHUYECKHUE CBOMCTBA.
Okcuabl cepbl KakK MPEJICTAaBUTENM KHUCIOTHBIX OKCUAOB. CepHas
KUCIIOTa, (U3MYECKUe M XUMHUYECKHE CBoicTBa (0oOmue  Kak
NpeiCcTaBUTENId Kjacca KUCIOT | crneruduyeckue). XHUMHUYECKHE
peaKkiMM, JieXKallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIy4eHUs
cepHoii kucioThl. [IpuMenenue cepHoit kucinotel. Colid CepHOM KUCIIOTHI,
KaueCTBEHHAasl peakuus Ha cyinbdaT-uoH. Haxoxxnenue cepbl u eé
COCIMHEHUI B MIPUPOJIC. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl
COCIMHEHUSIMU Cepbl (KUCJIOTHBIE JIOKIM, 3arpsi3HEHHE BO3AyXa H
BOJ0EMOB), CIIOCOOBI €T0 MPEJOTBPAILCHHUS.

OO6miass xapakrepuctuka sjeMeHTOB VA-rpynmbl. OcoOEHHOCTH
CTPOCHHS  aTOMOB, XapaKTepHblE  CTENEHUW  OKHUCICHHsS.  A3OT,
pacnpocTpaHeHue B TpHUpoje, (pu3myeckue M XUMHUYECKHUE CBOMCTBA.
Kpyrosoport azora B npupojie. AMMHUak, ero (puandeckue u XUuMHIECKHUE
CBOMCTBA, MojyuyeHue u npuMmenenne. Conu aMMOHUA, UX (HU3NUECKUE U
XUMHUYECKUE CBOWCTBA, MpuUMeHeHHe. KadecTBeHHas peakiusi Ha MOHBI
aMMOHUS. A30THasl KUCIIOTa, €€ MoiaydeHue, Gu3nieckue 1 XuMUIeCKHe
CBOICTBa (00IIME KaK MPEJCTAaBUTENS KJlacca KUCIIOT U Crielu(pUuIecKre).
Hcnonp3oBaHrne HUTPATOB M COJIEW aMMOHHSI B Kau€CTBE MUHEPAIbHBIX
ynoopenuii.  XUMHUYECKOE  3arps3HEHHE  OKpYXKAlolled  cpelibl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHNE BO3/1yXa, MOYBBI
u BomoémoB). dochop, amrorponHbie Moaudbukamuu docdopa,
dusnueckue u xumuueckue coiicta. Okcua Gocdopa (V) u dhochopnas
KUCIIOTa, (U3MYECKME W  XUMHUYECKHE CBOWCTBA, IMOJIyYCHHE.
Ucnons3oBanue hochaTtoB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mrass xapakrepuctuka s1aeMeHTOB IV A-rpynmbel. OcoGeHHOCTH
CTPOCHHS AaTOMOB, XapaKTepHbIE CTEMEHH OKHUCICHHs. YTJIepos,
AJUTOTPOITHBIE MOAU(DUKAIINK, PACTIPOCTPAHEHHUE B MPUPOJIC, PU3UUECKHE
U XHUMHYECKHE CBOMCTBa. Ancopomus. KpyroBopot yriepoaa B Ipupoe.
Oxcunpl yriepona, ux GU3NYECKUe M XUMUYECKUE CBOWCTBA, JICUCTBHE
Ha JKMBBIC OpPraHW3MBI, TMOJYYCHHE M MPUMEHEHHE. IKOJOTUYECKHE
po0sieMbl, CBsi3aHHbIE ¢ OKcuaoM yriaepoaa (1V), runoresa rinobansHOTO
MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(hdexT. YronpHas Kuciora U e
comd, uX (U3NUECKHE UM XUMHYECKHE CBOMCTBA, TOJyYCHHE W
MpUMEHEHNE. KauectBennas peakuus HA  KapOOHAT-HOHHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH H
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHbIe TIOHATHS 00 OPTraHUYECKHX BEIIECTBaX KaK O
COCIMHECHMSIX yTyiepoaa (MeTaH, O3TaH, OTWJICH, AaleTUJICH, DJTaHOJ,
TJIMIIEPUH, YKCYCHas Kuciota). [IpupoHble UCTOYHUKHU YTIJIEBOIOPOIOB
(yrosb, IpUpOAHBINA Ta3, HEPTH), MPOAYKTH UX TepepadoTKku (OCH3UH),
WX POJIb B OBITY U IPOMBINUIEHHOCTHU. [oHSATHE 0 OMOTOTHYECKN BasKHBIX
BEIIIECTBAX: XUPaAX, OeNKax, YIJIeBOIaX — U UX POJIA B KU3HU YEIOBEKA.



MarepuaibHOE€ ~ €QUHCTBO  OpPraHUYECKMX U HEOPraHUYECKUX
COE€IMHEHUM.

Kpemnuii, ero ¢pusznueckre 1 XUMUUYECKHE CBOMCTBA, MOJIIYYCHHUE U
npumeHenue. CoeMHeHNs] KpeMHus B mipupoje. OO1ue mpeacTaBieHus
00 okcuae kpemuus (IV) u kpemuueBoi kuciore. CWIMKaThl, HX
UCIIOJIb30BaHUE B OBITY, B  MNPOMBINUICHHOCTH.  Baxxueime
CTpPOUTEIbHBIE MaTepUaibl: KepaMHKa, CTEKJIO, IIEMEHT, O€eTOoH,
xene300eToH. [IpoGiembl 6€30MacHOr0 HMCHOJIB30BAHUS CTPOUTEIBHBIX
MaTepUalioB B IOBCEAHEBHON KU3HMU.

Xumuyeckuii IKCnHepuMeHm

U3y4eHHEe 00pa30B HEOPraHWUYECKHUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTBI, MPOBEICHUE KAYECTBEHHBIX PEAKIMHA Ha XJIOPUIA-UOHBI WU
HAOJIOICHHE TMPU3HAKOB HX MPOTEKAHWS, OIbIThI, OTPAKAIOIINE
du3nueckue M XUMUYECKHE CBOMCTBAa TrajOreéHOB M MX COEIMHEHUU
(BO3MOKHO  HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), O3HAKOMIICHHUE C
oOpasnaMu XJI0puA0B (TaJOT€HUIO0B), 03HAKOMIICHHE C 00pa3liaMH Cephbl
U e COeNUMHEHMSIMH (BO3MOXKHO HCIIOIB30BAHUE BHUCOMATEPUAIIOB),
HaOJMIOICHHEe  Tpollecca  OOyIJIMBaHUS caxapa TIOJ]  JIEWCTBHEM
KOHIICHTPHPOBAHHONW CEPHOH KHMCIOThI, M3YYCHHC XUMHYCCKUX CBOHCTB
pa30aBJICHHON CEPHOM KUCIIOTHI, TPOBEICHIE KAYECTBCHHON peakiiy Ha
Cynb(ar-MOH M HaOIIOICHHUE NPU3HAKA e€ POTCKaHMUs, 03HAKOMIICHHUE C
dbu3rueckuMu CBOICTBaMU a30Ta, hocdopa U uX coeTuHEHU (BO3MOKHO
UCIIOJIb30BAaHUE BHUJICOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX
yIOOpeHui, TMoJydeHue, CcoOupaHue, paclo3HABAaHUE W U3YUYCHHE
CBOMCTB aMMMaKa, IPOBEICHNE KAUECTBEHHBIX PEAKIIMI HA MOH aMMOHUS
U ¢docdaT-uoH U U3yYeHHUE MPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBHE
KOHIIGHTPUPOBAHHOW  a30THOM  KHUCIOTBI C  MeIbl0  (BO3MOIKHO
VICIIOJIb30BAHUE BUJICOMATEPHAIIOB), V3y4ECHUE MOJIeIIen
KPUCTATMICCKHX PEIIETOK aMasa, rpadura, $pysuiepena, 03HaKOMIICHHE
C TPOLECCOM anCopOLHH PAaCTBOPEHHBIX BEILICCTB aAKTHBHPOBAHHBIM
yraéM U yCTPOMCTBOM  MPOTHBOTasza, TOJIy4eHHE, coOupaHue,
pacrno3HaBaHUE W H3YyUYEHUE CBOWCTB YIJIEKMCIIOTO Tras3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMid Ha KapOOHAT M CWJIMKAT-UOHBI U HM3YyYCHHE
IIPU3HAKOB MX NPOTEKAHUS, O3HAKOMIICHHE C MPOIYKLIMEW CUIIMKATHOU
IIPOMBILUJIEHHOCTH, PELIEHWE HKCIEPUMEHTAIBHBIX 3aJad [0 TEMeE
«BaxxHenire HeMeTaulbl U UX COCAUHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OOmrast xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB Ha
OCHOBaHMM uX IMoJoxeHuss B lleppoandeckon cUCTEME XUMHYECKUX
sanementoB /. . MenzaeneeBa u crpoenus atomoB. CTpOCHUE METAILIOB.
Meramnuyeckass CBS3b M METAJUIMYECKAass KPUCTAJUIMYECKas pPElIETKA.
DJIEKTPOXUMHUYECKUNA Ppsi  HAmpsKEHUd MeTauioB. Duznueckue u
XUMUYECKHE CBOMCTBA MeTaymioB. OOmme cmocoObl  TOTyYeHHUs
MeTasuioB. [loHsATHE 0 KOPPO3UKM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT kKopposuu. CrutaBel (CTaslb, YyryH, AOPATIOMUHUN, OpOH3a) U UX
MPUMEHEHUE B OBITY ¥ IPOMBIIIIJIEHHOCTH.

[Ilenmounbie Metaibl: TOJIOKeHWEe B llepuomuyeckod cucreme
xumudeckux snemeHTtoB J[. M. MenpgeneeBa, CTpoe€HHME HX aTOMOB,
HaxoXxjaeHue B mpupoae. Pu3MUecKue U XHUMHUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kaius). OKCUIbI U TUAPOKCUBI HATPHUS U Kajusl.
[IpriMeHeHnE METOYHBIX METAJUIOB U UX COCIUHEHHM.



[IlenoyHo3eMeNbHBIE METALUIBI MAarHUM W KaJIbI[MWA: TOJIOKEHUE B
[lepuomnueckont cucreMe xumuueckux 3neMeHToB [[. . MeHnneneena,
CTPOEHHE MX AaTOMOB, HaXOXJCHHE B Tmpupoje. DuU3WUECKUE U
XMMHUYECKME CBOMCTBA MAarHWsl U Kajblusa. BaxHeline coeauHeHus
KaJIblus (OKCHUJ, TUAPOKCUMI, coyin). JKECTKOCTh BOJABI U CHOCOOBI €&
YCTpaHECHUS.

AJroMUHUN: TIoJI0)keHUEe B Ileprnoandeckol cucteMe XHMHUYECKUX
anemeHToB [l. 1. MeHeneeBa, CTpoeHUE aToMa, HaX0kKIACHUE B IIPUPOJIE.
duznyeckue W XUMHUYECKHE CBOMCTBA amtoMUHUS. AMQOTEpHBIC
CBOMCTBA OKCHJIA Y TUAPOKCH]IA AITFOMUHUS.

Kenezo: mnomoxenne B Ilepruoauyeckoll CHUCTEME XHMHUUYECKHUX
anemeHToB [l. 1. MeHeneeBa, CTpo€HUE aToMa, HAaX0XKIACHUE B IIPUPOJIE.
DU3NYECKUE U XUMHYECKUE CBOMCTBA keje3a. OKCUIbI, TUIPOKCUIBI U
cosmm kenesa (I1) u xenesa (11l), ux coctas, cBOMCTBA U MOTyUEHHUE.

Xumuyeckuii IKCnHepuUMeHm

03HAKOMJICHHE ¢ 00pa3liaMu METaJIJIOB U CILJIABOB, MX (PU3MUECKUMHU
CBOWMCTBAMHU, H3yUYCHHE PE3yIhTATOB KOPPO3UHM METAUIOB (BO3MOYKHO
UCIIOJIb30BaHUE BHEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJAa KajJbllUsl W HaTpusi C BOJAOM (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KMCCJICOBAaHUE CBOMCTB KECTKOM BOJBI, IIpoIecca
TOpEHHS  JKelle3a B KucJopoae  (BO3MOXKHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), TIPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX pPEaKIMi Ha
MOHBI: MarHus, KaJblius, aIFOMUHKS, IIMHKA, Xxene3a (11) u xemesa (I11),
meau (1), HabnrogeHre M OmMcaHue TPOLIECCOB OKpAITMBAHUS IJIAMEHHU
WOHAMHM HaTpusl, Kalusd ¢ Kaiblud (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCIe0BaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHMS U TUJPOKCHUJA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4
1o TeMe «BakHele MeTalljIbl M UX COSIUHECHUS.

XuMHS M OKPYKAKOLIAA cpela

BemectBa u Marepualibl B TOBCEIHEBHOM JKM3HU YEJIOBEKA.
be3omnacHoe ucmosib30BaHWE BEIISCTB M XMMHUYECKUX PEAKIIUA B OBITY.
ITepBasi HOMOIIL NTPY XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY)Karomenh cpeapl (mpenesbHas
nomyctuMasi KoHIleHTpauusi BemectB, aanee — IIJIK). Ponp xumuu B
peIIeHUH SKOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKCnepumMenm:

U3y4eHHe O0Opa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METaJlIoOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

Meostcnpeomemmnule ceazu

Peanuzanus MeXNpeaMETHBIX CBS3EH MpPU W3YyYEHUU XUMHUU B 9
KJIacCce OCYIIECTBIISCTCS Yepe3 MCIOIb30BaHNe KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATHWA, TaK W TOHSATHM, SBISIOMIMXCS CUCTEMHBIMHU JIJIS
OT/ICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MOHSATHSA: HAYIHBIM (PaKT, THIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KilacCu(HKamus, TECPUOJIUIHOCTD,
HaOJIIOJICHUE, SKCIEPUMEHT, MOJCIUPOBaHUE, H3MEPEHHUE, MOJICIb,
SIBJICHHE, TAPHUKOBBIN AP (HEKT, TEXHOJIOTHSI, MATEPUATTBI.

dusukKa: MaTepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ,
M30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJla, DJJIEKTPUUYECKUIN  3aps,
MIPOBOJTHUKH, TTOJYITPOBOTHUKH, TUIIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO,
TeI0, O0O0OBEM, arperaTHOe COCTOSHHE BEIIECTBA, Ta3, pPacTBOP,



pPacTBOPUMOCTh, KpHUCTAJIMYECKash peEIETKa, CIUIaBbl, (Qu3ndeckue
BEJIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMUUECKOE MPOCTPAHCTBO, IIAHETHI,
3BE3161, ComHIIE.

buonorusi:  gotocuHTe3, abIXxaHue, Ouocdepa, HIKOCHUCTEMA,
MUHEpAaJIbHbIC ya00peHus, MHUKPOIJIEMEHTHI, MaKpO3JIEMEHTHI,
[IUTATEJILHEIE BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPO/IBI,
[IOJIC3HBIE HCKOIIaeMBIE, TOILINBO, BOJHBIE PeCypCHhlI.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
0O XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30OBAHUA

JJUUYHOCTHBIE PE3YJBbTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMBl  OCHOBHOTO
o0111ero 0Opa3oBaHMs TOCTUTAIOTCS B XOJ€¢ O0yUYCHHS] XHUMHH B €THHCTBE
y4eOHOM W BOCHHUTATEIbHOW JCATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMA ~ POCCUUCKUMU  COLUMOKYJIbTYPHBIMH W JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHU, NMPUHATHBIMH B OOIIECTBE IpaBUJIAMH M
HOpMaMH{ TIOBEJICHHSI M CIHOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HaHUA,
CaMOPa3BUTHS U COLMAIIU3AIIUNA O0yYAFOIITUXCSI.

JIngHOCTHBIE Pe3yJbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OpPUECHTAIUN U
paciIMpeHre ombITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpumoTHUYECKOro BOCIIMTAHUSA.

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY HM HAyYHOMY HacCJeIul0, ITIOHHMAaHHUS 3HAYCHHS
XUMHUYECKOM HayKH B >KM3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHOM HHQpOpMaIueld o TMepeIoBbIX TOCTHXKEHUSIX U
OTKPBITUSX MHUPOBOH M OTEYECTBCHHOM XMMHUH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IpEeACTaBICHUS O COIIMAJILHBIX ~ HOpMax H®  IIpaBHJIAX
MEXKJIUYHOCTHBIX OTHOIICHHMHM B  KOJUIGKTUBE, KOMMYHHUKATHBHOM
KOMITETEHTHOCTH B OOIIICCTBEHHO IOJIE3HOH, YUCOHOMCCIIE0BATEIBCKOM,
TBOPYECKOM W  JAPYrUX BHJAX  JICATCIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOM COBMECTHOM JEATEIIBHOCTH IPH BBHIIOJHEHUU YYEOHBIX,
MO3HABATEIBHBIX 33J1ad, BBIMOJHCHUH XHUMHYECKHX JKCIIEPUMEHTOB,
CO3JIaHUM YYCOHBIX IPOCKTOB, CTPEMJICHHS K B3aWMOIIOHHMAHHUIO W
B3aMMOITOMOIIM B TIPOIleCCe ATON y4eOHOM ACATETbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IOBEJICHHE M TMOCTYIIKH CBOUX TOBAPHIIEH C IMO3HUIIUH
HPaBCTBEHHBIX M TIPABOBBIX HOPM C yYE€TOM OCO3HAHUS TOCIEICTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYCCKHUE TPEJCTABICHUS O BEIICCTBE W XUMHUUYECKOM
peaKIuy, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
COCTABJIAIOIIME OCHOBY JJIi TTOHUMAHHS CYIIHOCTH HAayYHOH KapTHHBI
MHUpa, TpPEeACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS
IPUPOJIBI, B3AMMOCBS3SAX YEIIOBEKA C IMIPUPOJHOM CPEAOM, O PO XUMHUHU
B ITIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MIO3HABaTEIbHBIE MOTHBBI, HAIlPaBJICHHBIC HA IIOJYyYCHHE HOBBIX
3HAHUI 10 XUMHUH, HEOOXOAMMBIE I OOBIACHEHHS HAOII0IaEMBIX
MpOIIECCOB W  SBJICHUM, T[O3HABATEIbHOW, WH(HOPMAIMOHHON W
YUTATEIBCKOM KYJIbTYPhl, B TOM WYHCJIE HAaBBIKOB CaMOCTOSTEIbHOMN
paboThI ¢ y4eOHBIMH TEKCTaMH, CITPABOYHOMN JINTEPATYPOH, JTOCTYITHBIMU
TEXHUYECKUMHU CPEJCTBAMHU WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpEC K 00yUEHUIO ¥ TIO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh
1 CIOCOOHOCTh K CaM00Opa30BaHHUIO, IPOCKTHOM M MCCISA0BATEIHLCKOM
NeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS
oOy4eHHs B JaJIbHEHUIIIEM;



4) popMHupOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 IKW3HU, OCO3HAHHE
MOCNEACTBUA W HENPUATHE BPEAHBIX TMPHUBBIYEK (YMOTpeOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHHS), HEOOXOJUMOCTH COOIOICHUS TTPABIII
0€30MMacHOCTH TIpU OOpAIICHUH C XUMHUYECKHUMH BEIIECTBAMH B OBITY U
peaIbHOH JKU3HH;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K TPAKTHUECKOMY W3ydeHHUI0 mpodeccuii u Tpyaa
pa3IMYHOTO pOJia, YBWKEHHWE K TPYAy W pe3ysibraTaM TPYyIO0BOM
JESTEIbHOCTH, B TOM YHCJIC HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMA
M0 XHWMHHW, OCO3HAHHBIM BHIOOpD HMHIWBUIYATbHOW TPACKTOPUU
NPOAODKeHUs OOpa3oBaHHsl ¢ Y4YETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W TOTPEOHOCTEH,
yCIIeTHOMW TIPOECCUOHATBFHON IEATETHPHOCTH U PA3BUTUSA HEOOXOIUMBIX
YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B TPOPECCUOHATILHOM Cpeie;

6) 3K0JOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKU IIeJIeco00pa3HOe OTHOUICHHWE K TPUPOJIEC Kak
UCTOYHUKY XU3HM Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHMMAaHHE
IIEHHOCTH 3JI0pOBOr0 M 0e€30MmacHoro oOpa3a >KW3HH, OTBETCTBEHHOE
OTHOIIEHUE K COOCTBEHHOMY (hPU3HUECKOMY U MCUXUYECKOMY 3]I0POBBIO,
OCO3HaHHUE IIEHHOCTU COOJIIOJICHUS MpaBUil 0€30MMacHOrO MOBEJACHUS TIPU
paboTe C BelecTBaMH, a TAKXKE B CUTYAIUSIX, YTPOXKAIOIIUX 370POBBIO U
JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, IOJy4YyaeMble MPU U3YyUYEHUU
XUMUH, JJI1 PEUIeHUsl 3a/Jad, CBSI3aHHBIX C OKPYXaloleH MPUPOTHOM
CpeloH, JJis TIOBBILICHUSI YPOBHS AKOJIOTHYECKON KYJIbTYPhI, OCO3ZHAHMUS
rJ1I00aJIbHOTO XapakTepa SKOJOTUYECKUX MPOOJEM U IMyTeH UX PEIICHUS
MOCPEJICTBOM METOJZIOB XHMHH, HKOJOTHYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI MM B IIO3HABATEIbHOW, KOMMYHUKATHBHOW U
COLMAIBHOM ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIJIETSIOT 3HAYUMBIC TS
dbopMHUpOBaHUS MUPOBO33pEHHUS OOIIEHAYYHbIE TIOHITHS (3aKOH, TEOpHs,
NPUHIIMII, THITOTe3a, aKT, CUCTEMa, MPOIeCC, IKCIIEPUMEHT U JPYyToe.),
KOTOPBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUY€OHBIX MPEIMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (HOpMUPOBAThH
IIPEICTaBIICHUE O IEJIOCTHOM HAYYHOW KapTHHE MUpPA, U YHUBEPCAJIbHBIC
yueOHbIe JENCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
PETYJISTUBHBIE), KOTOpbIE 00ecrneunBaroT (GOpPMHUPOBAHHNE TOTOBHOCTH K
CaMOCTOSITEIbHOMY  TUIAHUPOBAHUIO U OCYIIECTBICHUIO  y4eOHOM
NeSITeTbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

ba3oBble 1ornueckue AeMcTBU:

YMEHUS HWCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS TIPH
OCBOCHHH 3HAHUM: PACKPHIBATh CMBICT XUMUYECKUX TOHSITHH (BBIACISTH
WX XapaKTepHbIC TMPU3HAKH, YCTAHABIIMBATH B3aWMOCBSI3b C JPYTUMH
MOHSTUSMHU), HCIOJB30BaTh TOHATHUS 11 OOBSCHEHUS OTACIBHBIX
dbakTOB U  SABJIICHWIA, BBHIOMPATh OCHOBAaHWUA W KPUTEPUU IS
KIaccu(puKanuu XWUMHYECKUX BEIIECTB W XHWMHUYECKHX PEaAKIUH,
YCTaHABIMBATh TMPUYNHHO-CIICJICTBEHHBIE CBS3U MEXAY OOBEKTaMHU



U3Y4YEHUS, CTPOUTH JIOTHYECKHE  pacCykAeHus (MHAYKTUBHBIE,
JNeAYKTUBHBIE, [10 aHAJIIOTHH ), I€1aTh BBIBOJIbI U 3aKITIOUEHUS;

yMEHHUE NMPUMEHATh B IIPOliecce MO3HAHUS MOHITHS (IPEAMETHbBIC U
MeTaIpeIMETHbIE), CAMBOJINYECKUE (3HAKOBBIE) MOJIENIH, UCTIOIb3yEMBIE
B XMMUH, TPEoOPa30BbIBATH HIUPOKO MPUMEHSIEMbIE B XUMHUH MOJICTbHBIC
NPEICTAaBIICHUS — XUMHUYECKUI 3HAaK (CUMBOJ 3JEMEHTA), XUMHUYECKas
dbopMmyna U ypaBHEHHE XUMUYECKON peaKIMu — MpPHU PEIICHUH y4eOHO-
MO3HABATENBbHBIX 3a7a4, C YYETOM JTHX MOJEIbHBIX MPEACTABICHUM
BBISIBIISITh W XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKU H3YyYaEeMBbIX
00BEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH, BBISBIATH
o0lue  3aKOHOMEPHOCTH,  MPUYMHHO-CICJACTBEHHBIE  CBSI3U |
POTUBOPEYHS B U3Y4AEMbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble ucciieqoBarebLCKue 1eCTBUSA.

YMEHUE HCIOJb30BaTh TOCTABJICHHBIE BOIPOCHl B KadecTBE
MHCTPYMEHTA MMO3HAHUSI, a TAKXKE B KAU€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS
TUIOTE3BI 110 POBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUMN;

npuOOpeTeHre OmNbITa 10 IUIAHUPOBAHMIO, OpraHU3alUd U
POBEJICHUIO YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a
XOJIOM TpoIlecca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynrpoBath 0000IIEHNSI U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
OTIbITA, UCCIICIOBAHUS, COCTABJISATh OTUET O MPOJICIAaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE  BBIOMpATh, AHAIM3UPOBATH U  HHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIOB U (HOPM TPENCTABICHUS, MOIYYaeMYIO
U3 pa3HbIX MCTOYHHUKOB (HAYUHO-TIOMYJISIpHAs JUTEpATypa XUMHUYECKOTO
coJiepKaHusl, CIpaBOYHBIE MMocoOus, pecypchl MHTEepHETa), KPUTHUUECKH
OIICHUBATh IPOTUBOPEUHUBYIO U HEJTOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE MPUMEHATh PA3JIMYHbIE METOJbl U 3aMpPOChl MPU TOUCKE U
otOope MH(pOpPMAIUK U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUS YY€OHBIX M TMO3HABATENIBHBIX 337[a4 OMpPENeNIEHHOTO THIA,
npuOOpEeTeHHe OmbiTa B O0JIACTH WCIOJIb30BaHUS HMH(POPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUH, OBJAJICHUE KYJIbTYpOl aKTUBHOTO
UCIIOJIb30BAHUSI  PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEILHO
BBIOMpATh ONTUMAIbHYIO (GOpMy TpeACTaBiIeHUS WHGOPMAIMU |
WUTIOCTPUPOBATh  pellaeMble  3a7aud  HECJIOXKHBIMH  CXEMaMH,
auarpaMMamu, Ipyrumu hopmamu rpaduki 1 UX KOMOUHAIUSMU;

yMEHHUE HCIOJIb30BaTh M aHAIM3UPOBATH B MpoOIecce y4yeOHOU H
UCCJIEIOBATENILCKOW  JIESITENIbBHOCTH ~ MH(POPMAIMI0 O  BJIHUSHUH
IPOMBIIIVICHHOCTH, CEIBLCKOT0 XO3SHCTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPYXKarolen MPUPOTHOU CPEIBL.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0J1€ 1uajnora u (Uim) AUCKYCCUH) TI0
CYIIECTBY OOCYXJaeMOW TeMmbl, (DOpMyIUpOBATH CBOU MPEIJIOKCHUS
OTHOCHUTEJIFHO BBITTOTHEHUS TPE/IJIOKEHHOM 3a1a4H;

YMEHUS TPEACTABIATh TOJYUYCHHBIE PE3yJIbTaThl MO3HABATEIHLHOMN
JESTETPHOCTH B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX; JENaTh MPE3ECHTAIUIO
PE3YIHTATOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO
OTbITa, JTAOOPATOPHOUM PabOTHI TIO HCCIEJOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);

YMEHUS y9eOHOTO COTPYAHNYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIIbHOW M WCCIIEIOBATEIbCKON NIEATEHOCTH TPU PEIICHUH



BO3HMKAIOIIMX TPOOJEM Ha OCHOBE Y4€Ta OOUIMX HMHTEPECOB H
corjacoBaHusi Mo3uiui (0OCYykJeHHs, OOMEH MHEHHSIMHU, «MO3TOBBIC
ITYpMbD», KOOPAWHAIMS  COBMECTHBIX  JICCTBUW, OINpPEACICHUE
KPUTEPHUEB IO OLIEHKE KaUeCTBA BHITIOJHEHHOM pabOThI U APYyTHE).

PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHUE CaMOCTOSITEJIbHO  ONPENENATh LEJIH  JACSTEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH
KOPPEKTHPOBATh  CBOK  JICSITEIBHOCTD, BbIOMpaTh  Hauboliee
s pexTuBHBIE CHIOCOOBI pellieHHs] Y4eOHbIX M TO3HABATENBHBIX 3ajad,
CaMOCTOSITEJIbHO COCTABJSATh WM KOPPEKTUPOBATH MPEIJIOKECHHBIN
AJTOPUTM JCUCTBUM MPHU BBINOJIHCHUU 3aJaHUM C YYETOM IMOJYyYCHUS
HOBBIX 3HAHUM 00 u3y4yaeMbIX OOBEKTaX — BEIECTBAX W PEaKLHUsX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pEe3yJibTaTa 3asBICHHOM LEIH,
YMEHHE HCMOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, MPEIJIaracMble B
YCJIOBUU 33/IaHUIA.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3yJbTaTOB 110 OCBOEHUIO 003aTEIbHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW  ¢enepaiibHOM  paboyeit
IPOrPaMMOM, BBIJEISIIOT: OCBOEHHBIE O0YUYaIOIIMMUCS HAy4YHbIC 3HAHMUS,
YMEHHUS U CIIOCOOBI IEUCTBUH, crieliupudecKue sl MpeIMEeTHONU 00J1acTh
«XuMHS», BUABl ACATEIBHOCTU IO IOJYYEHUI0O HOBOTO 3HAHUSA, €T0
UHTEPIpETAlU, MPeoOpPa30BaHUI0 U NPUMEHEHUI0O B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYaIIHIX.

K koniy oOydenuss B 8 KJlacce mpeaMETHbIE pPE3yJbTaThl Ha
0a30BOM  YpPOBHE  JIOJDKHBI ~ OTpaXkatb  C()OPMUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX IOHATHIL: aTOM,
MOJIEKYJ1a, XUMUYECKAN DJIEMEHT, IIPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOJHAsA U HEOJHOPOHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJIIpHAas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBast J10JIsl XUMHUUECKOTO
JJIeMEHTa B COCAMHEHUH, MOJIAPHBIN OOBEM, OKCHI, KHUCIIOTa,
OCHOBaHUE, COJIb, AIEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHUCJICHUSI, XUMHUYECKas peakKius, KiacCU(pUKAIUS pPEaKIUi:
peakuuyu  COEAWHEHHUsS, PEaKIUU  PA3JIO0KEHUS, PEAKUUH
3aMEIIEHUs, peakIuu OoOMeHa, 5K30- U HHAOTEPMUYECKUE
peaKInu, TeII0BOM 3P HEKT peakiuu, SApo aToMa, JIEKTPOHHBIH
CIOW aToma, aTOMHas OpOuTalb, paguyc aTroma, XUMHUYECKas
CBSI3b, MOJISIPHAs M HEMOJSpHAs KOBAJEHTHAsl CBSI3b, HOHHAS
CBSI3b, MOH, KaTUOH, aHWUOH, PAacTBOP, MAaccoBasl JIOJIsI BEIIECTBA
(TIpolleHTHAsI KOHIIEHTpalusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHITHI
U TPUMEHSATH STU TOHATUS TPU ONUCAHUM BEIIECTB W HX
MpEBPALICHUM;

e HCIOJIb30BAaTh XWMHUYECKYI0 CHUMBOJIMKY [JI1 COCTAaBJICHHS
¢dbopMyI1 BEIIECTB ¥ YPaBHEHUN XUMUYECKUX PEAKITUH;

e ONpENeNATh BaJEHTHOCTH AaTOMOB DJJIEMEHTOB B OHHApHBIX
COCIMHECHUSX, CTENEeHb OKHUCICHUS DJIEMEHTOB B OWHAPHBIX
COCMHEHUAX, NPUHAJICKHOCTh BELIECTB K OMNPEICIEHHOMY
KJIAcCy COeAMHEHMH 1o QopmysiaMm, BUI XHUMHUYECKOH CBS3U
(KoBaJICHTHasl U MOHHAsA) B HEOPTAaHUYECKUX COCTMHEHUSAX;



e packpsiBath cMmbIch [lepuonnueckoro 3akona 1. . Menneneea:
JEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTH
CBOWMCTB XMUMHYECKHUX DJJIEMEHTOB OT HX TMOJIOKEHUA B
Ilepuoguueckoil cucreMe, 3aKOHOB COXPAaHEHUsI MacChl BELIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa
ABorazapo;

e ONUCHIBATH U  XapakTepus3oBaThb  TaOIMuHyl0  QopMy
[leproguyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pa3iinyaTh
NOHATUS «TJaBHas mnoAarpynna (A-rpynma)» #  «1moOoyHas
noarpynna (b-rpynma)», wMamgeie W OOJIBIIME  TIEPUOJBI,
COOTHOCUTh O00O3HAYEHHUS, KOTOpbIE HUMEIOTCS B TabuUIe
«llepnonnueckas cucrema xumudeckux osiementoB [, N.
MeHzeneeBay C YHCIOBBIMM XAPAaKTEPUCTUKAMU CTPOECHUS
aTOMOB XHMMYECKHX d3JIEMEHTOB (COCTaB W 3apsij siapa, odiiee
YUCJIO DJJEKTPOHOB M PACHPENEIICHHE WX 10 BJIEKTPOHHBIM
CI0sIM);

e KJAaCCU(PUIUMPOBATH XUMHUYECKHUE DJIIEMEHTHI, HEOPTaHUYECKHE
BEIIECTBA, XUMHUYECKHE peakiuu (10 YHCIy W COCTaBy
Yy4acCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D dekTy);

e XapakTepu3oBaTh (OIMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEILIECTB  Pa3JIMYHBIX  KJIACCOB, TMOJTBEpP)KJas  OMNHCAHUE
npUMEpaMHd  MOJIEKYJISIDHBIX ~ YPABHEHUM COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIIN;

e TMPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX
KauE€CTBEHHOI'O COCTaBa, BO3MOHOCTH MPOTEKAHUSI XUMHUYECKUX
NPEBPALICHUN B Pa3JIMYHBIX YCIOBUSX;

e BBIUHCIISITH OTHOCUTEIBbHYIO MOJEKYJISIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJII0 XUMHUYECKOI0 3JIeMeHTa 1o (Gopmyiie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINHY;

e TMPUMEHATH OCHOBHBIE ONEPALIMH MBICIUTEIBHON €SI TEIbHOCTH —
aHaJu3 M CHHTE3, CpaBHEHHE, O00O0OIICHWE, CHCTEeMaTH3aIHIO,
KJ1acCU(DUKAIUIO, BHISBICHUE IPUUYNHHO-CIIC/ICTBEHHBIX CBS3ECH —
IUIA W3YYEHHUsT CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIUU,

€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHWS — HaOJIOACHHUE,
U3MEpEHUEe, MOJICTUPOBAHKUE, OKCIEPUMEHT (peajbHbIl U
MBICJIEHHBIN );

e CIEJOBaTh NpaBUJaM TIOJIb30BAHUS XUMHUYECKON TOCYI0M W
1abopaTOpHBIM 000pPYAOBaHUEM, a TAKXKE MpaBUiIaM OOpaIleHUS
C BEIIECTBAMHM B COOTBETCTBUM C HWHCTPYKIUSMU TIO
BBITIOJIHEHUIO ~ JTAOOPATOPHBIX ~ XUMHUYECKHX  OIBITOB  TIO
MOJIYYCHHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOJA U
KHUCJIOpOAa), IPUTOTOBICHUIO PAcCTBOPOB C  OMNPEAEIIEHHOU
MacCcoBOHM JI0Jied pacTBOPEHHOTO BENIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHAE DKCIEPUMEHTHI TIO0 PAaCIO3HABAHUIO
pPacTBOPOB IIENIOYEH ¥ KHUCIOT C TIOMOIIBI HWHIUKATOPOB
(;makmyc, herondTanenH, METHIOPAHK U JPYTHE).
K konmy oOydenuwss B 9 KJlacce mpeAMETHBIC pPeE3yJbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
00y4aroIuxcst yMEHHIA:



pacKpbIBaTh  CMBICII ~ OCHOBHBIX  XMMHMYECKHUX  IOHSTHM:
XUMHAYECKUN DBJIEMEHT, aTOM, MOJIEKYJla, MOH, KaTWOH, aHHOH,
IPOCTOE  BEIIECTBO,  CIOKHOE  BEHIECTBO,  BaJIEHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTEIEHb OKHCICHUS, XUMHYECKas
peakius, XuMU4YecKasi CBA3b, TEIUIOBOM (D (PeKT peakuuu, MoJb,
MOJIIPHBI  00BEM, PacTBOpP, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JIUCCOIMAIMS, PEaKIM HMOHHOTO OOMEHa,
KaTanu3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTuUMble U
HeoOpaTUMbIE  pPEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuu, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHUE W
BOCCTAaHOBJICHHE, aQJJIOTPONUs, aM(pOTEPHOCTh, XUMHUYECKas
CBA3b (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas ), KpUCTAIITHYEeCKas
pemeéTka, KOppo3usi METAJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM
peakuuu, TpeAenbHO — jgomyctuMas — KoHueHtpamus — IIIK
BEILIECTBA;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITHI
U TPUMEHATHh 3TH TMOHATUSA NPH ONUCAHUU BEUIECTB M UX
IIPEBPAILICHUN;

UCIIOJb30BaTh XMUMHUYECKYIO) CHMBOJMKY JJISI COCTaBJICHUS
(dbopMyI1 BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIUH;
ONpPENENIATh BAJCHTHOCTh U CTENEHb OKHUCIEHUS XUMHYECKHUX
3JIEMEHTOB B COEIMHEHUAX Pa3IMYHOTO COCTaBa,
NPUHAJIEKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJaccy
COCMHEHMH 1O  ¢opMynaMm, BHUJ  XUMHUYECKOH  CBS3U
(koBaJieHTHAsi, HOHHAs, METAUTMYECKas) B HEOPraHHMYECKHUX
COCIMHEHUSIX, 3apsij] UOHA M0 XUMHUYECKOW (opmyle, Xxapakrep
cpeabl B BOJHBIX PAacTBOPAX HEOPTraHUYECKUX COCAMHEHUW, THUI
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBath cMblch [lepuonnueckoro 3axkoHa [[. 1. Menneneesa
U JIEMOHCTpUpPOBAaTH €ro IOHMMaHHWE: ONUChIBATh U
XapakTepu3oBaTh TabIU4YHY0 (hopmy I[leprmonnueckoii CUCTEMBI
XUMHUYECKUX  DJIEMEHTOB:  pa3jiuyaTh MOHSATUA  «TJIaBHas
noarpynmna (A-rpynma)» u «mnobounas noarpymnma (b-rpymnma)y,
MaJible U OOJIBIITUE TIEPHOJIBI, COOTHOCUTH 0003HAUYEHMUSI, KOTOPHIC
UMEIOTCSI B TEPUOJMYECKON  Tabnuile, C  YUCIOBBIMU
XapaKTepUCTHUKAMH CTPOCHHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsg  gmapa, oOIIee YHCIO DJIEKTPOHOB U
pacrnpenenieHue uxX 10 dJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIIHE
3aKOHOMEpPHOCTM B H3MEHEHHHM CBOMCTB DJJIEMEHTOB M HX
COEMHEHU B TIpeAeiaX MaJlbIX NMEPUOAOB U TJIABHBIX MOATPYIIIT
C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKUe
BEIIECTBA, XHUMHUYECKHE peakiuu (0 YHUCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3 deKTy, 1o
VM3MEHEHHIO CTETICHEN OKUCIIEHUS XUMUYECKHUX JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTH) oOOIME U  cruerupudecKue
XUMHUYECKUE CBOMCTBA TPOCTBIX M  CJIOXKHBIX  BELIECTB,
MOATBEPXKAasi OMUCAHUE MPUMEPAMHU MOJICKYJSIPHBIX M MOHHBIX
YPABHEHHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINM;
COCTaBJIATh ~ YPAaBHEHUSI JIIEKTPOJUTHYECKON  AUCCOIMALIUU
KHUCJIOT, IIEJI0YEN U COJIEHU, MOJHBIE U COKPAIIEHHBIE YPABHECHUS



peakuuii MOHHOTO oOMeHa, YpaBHEHHS peakuuu,
NOATBEPKAAIOIINX CYHIECTBOBAHUE T'€HETUUYECKOM CBS3U MEXKIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii TMOCPEACTBOM COCTaBJICHUS BJIEKTPOHHOIrO OanaHca
ATUX PEaAKIUM;

IIPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH IPOTEKAaHUS XUMHAYECKUX
NPEBPALCHUN B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOIO 3JIeMeHTa 1o Gopmyiie
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH
Pacy€ThI IO YPABHEHUIO XUMHYECKON PEAKIINH;

coONo/IaTh TpaBuia IMOJb30BAHUS XUMHUYECKOM TOCYIOM U
1ab0paTOPHBIM 000PYIOBAaHUEM, a TaKXKe IpaBuiia oOpaiieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMH MO BBINOJHEHHIO
7a00paTOPHBIX ~XUMUYECKUX OMBITOB MO TMOJYyYEHUIO H
coOUpaHuI0 Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIEKHCIIOTO
rasa);

IPOBOJINTh PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHUI-,
Opomua-, monun-, kapOoHat-, docdar-, CUIMKAT-, Cyibdar-,
TUAPOKCUI-UOHBI, KAaTUOHbI aMMOHHSI M MOHBI HM3Y4YEHHBIX
METAJLIOB, INPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHWYECKUX BELIECTB;

IPUMEHSTh OCHOBHBIE ONIEPAIIUU MBICIUTEIBHON AEATEIbHOCTH —
aHaJIM3 W CHUHTE3, CpaBHEHUE, O0OOIICHHE, CHUCTEeMAaTHU3AIHIO,
BBISIBIICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — IJIsI M3Yy4YECHUS
CBOWMCTB BELIECTB M XHWMHUYECKUX PEAKUUW, €CTECTBEHHO-
Hay4HbIE METOJbl TIO3HAHHUS — HaOMIOJIEHUe, HW3MEPEHHUE,
MOJICTTUPOBAHUE, JKCIEPUMEHT (pEaIbHbIH U  MBICIECHHBIN).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KUIACC
HaumeHnoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iiejioB U TEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bceero o0pazoBaTelbHbIe pecypchbl
NpOrpamMmel padoThI padoTshI

Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUEC ITIOHATHUSA

XUMUS — BaKHas

11 00J1aCTh €CTECTBO3HAHMS 5 ) bubmuoreka [JOK
' 1 IIPaKTUIECKOM https://m.edsoo.ru/7f41837c
JeSTEeILHOCTH YeTIOBEKa
12 BemrecTBa 1 XUMHUYECKHE 15 1 bu6mmoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe/ I HEOPraHUYECKUX BelllecTB
21 Boznyx. Kucnopoz. 6 bub6nuorexa [IOK
' [MoHsTHE 00 OKCHAAX https://m.edso0.ru/7f41837c
99 Bognopoa. ITonstue o 8 1 bubmuorexa [IOK
' KHUCJIOTAaX U COJISIX https://m.edso00.ru/7f41837c
23 Bona. PacTBopsl. 5 1 1 bubnnorexa [JOK
' [TonsiTHe 06 OCHOBaHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI Eub OK
2.4 HEOpPraHUYECKUX 11 1 1 nosmotea I

COEIUHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro mo pazueny 30

Pazgea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.
XumMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE peaKIIuu

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema
3.1 XAMHUYECKHX DJIEMEHTOB 7
. . Menneneena.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

Crpoenue aToma

XUMHYECKasl CBS3b.

3. OkucnuTenbHo- 3 ) bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakimn
bu6mmoreka [JOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO
68 5 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KVIACC

HaumenoBanue Kosau4yecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpamMmel padoThI padoTshI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIuu
IToBTOpEHUE U
11 yriayOieHue 3HaHu| c 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeoB https://m.eds00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa HOK
' P . https://m.edso0o.ru/7f41a636
XUMHYECKHUX PEAKIIHIA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. g 1 1 bu6mmoreka [JOK
' XHUMUUECKUE PEAKIMU B https://m.edso0o.ru/7f41a636
pacTBopax
Hroro no pazneny 17
aszaen 2. HemeraJuibl M HX COeIMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmorexa OK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnet. ["anorens
OO01mmas xapakTepucThKa
P P bubmuorexa [JOK
2.2 XUMHUYECKHUX 3JIEMEHTOB 6

VIA-rpynmsl. Cepa u eé

https://m.edsoo0.ru/7f41a636



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

OO01as xapakTepucTHKa

53 XUMHUYECKUX DJIEMEHTORB . 1 bubmuorexka [JOK
' VA-rpymmsl. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 UxX CoeqMHCHUS
OO01mas xapakTepucTHKa
XUMHUYCCKUX DJICMCHTOB B 6 I_[OK
nonMoTeKa
2.4 IVA- )
P XHHH yraepon 8 1 2 https://m.edsoo.ru/7f41a636
KpCMHI/II/I n ux
COCONHCHUA
Hroro no pazgeny 25
Pazngen 3. MeTa/ljibl M MX COeIUHEHUSA
31 OO01ue cBOMCcTBa 4 bu6mmoreka [IOK
' METAJIOB https://m.edso00.ru/7f41a636
3.9 Baxkneiinme MeTalIbl U 16 1 ) bu6mmoreka [JOK
' WX COEIMHEHUS https://m.edso0o.ru/7f41a636
Hroro no pazneny 20
Pazgea 4. Xumus u oOKpyskamomas cpeaa
41 BemectBa u marepuasi B 3 bu6nmoreka [JOK
' YKU3HU YEJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa 1O

https://m.edsoo0.ru/7f41a636
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