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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Aa€T NPENCTaBICHUWE O IENIsAX, OOIIel CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIEsieT KOJUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IO3HABATEIbHOU JEATENbHOCTH OOYYalomerocss IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

OO0mas xapakTepuCcTUKA Yy4e0HOIr0 npeamMera « XumMus»

3HaHWE XUMHUHU CIYKUT OCHOBOM i (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaronierocsi, €ro MnpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPa, BAXKHYIO
poib urparot GopMUpPYEMbIE XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTAX PEIICHHS TI00aThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTHS |
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4EOHOW  JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITHXCS;

criocoOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HamMpaBIICHWS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CHEIU(PUKON
COoJIep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJaroruyecku
aJanTHPOBAHHBIM OTpakK€eHHEeM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare eé
pa3BUTHA.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHCTEMBI IMMEPBOHAYAJIBHBIX TMOHSITHUH XUMHH, OCHOB
HEOPTaHMYECKOM XHMHH H HEKOTOPBIX OTISIBHBIX 3HAYMMBIX TOHSATHUH
OPraHUYECKON XMMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI 0 XUMHYECKOM DJIEMEHTE M BEIICCTBE M CHUCTEMBbI TOHATHH 0 XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbBI IO IPHUHIIMITY
MOCJICIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

TeopeTudyeckre 3HaAHHUS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4yaeMbIX BEIIECTB.

Hean u 3a1a4u u3y4yeHus yueOHOro npeamMera « XuMus»

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NpPHUPOAbI, IIEHHOCTHOTO OTHOIIECHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHM MOPOUCXOJUT C IPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyXalomuid MUpy,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kjacey.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOM
JESITEIbHOCTH YEJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4yeOHOro IpeIMeTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMMHUYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKH, B
OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XUMHUYECKUX peaklnid, B (POPMUPOBAHUU U PA3BUTHH [O3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HCCIIEI0BATEIbCKON
JESTEIIbHOCTH, OCBOCHUM NPaBHJ OE€30IacHOr0 OOpallleHUs] C BELIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HaYeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (¢GOopMHpOBaHHE WHTEIUICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JAESITENbHOCTH, HAyYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUH;

— o0ecriedyeHne yCa0BUM, CITIOCOOCTBYIONTUX MPHOOPETEHUIO O0yJarOITUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATHP W OICHUBATh SIBIICHUS
OKpY’KaoIIIero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOsieM B TOBCEIHEBHOM >XHM3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKHX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUST B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEW IPUPOIHOUN CPELBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOEHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY HpOQMIIsl U HANPABIECHHOCTH JAJbHEWUIIETO
oOy4eHus.

Mecto y4yeOHOro npeamera « XumMus» B y4eOHOM IJIaHe



OOmee 4YMCIO 4YacoB, OTBEAEHHBIX I HW3YYEHUST XHMHH HAa YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XUMUM B KU3HU 4YeJIOBEKa. XUMHS B CUCTEME Hayk.
Tenma u BemiecTBa. DuU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOoAaxX MO3HAHWS B XUMHH. UHCTHIC BENIECTBA U CMECH.
CnocoOnI pa3zjeneHust cMecei.

ATOMBI W MOJICKYJIBI. XHUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOCHUTENbHAs MOJIKYJISIpHAst Macca. MaccoBast oJisi XMMHUYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuectBo BemectBa. Moss. MonsipHas macca. B3anmMocBsi3p KOJIM4Y€ECTBA,
MacCchl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

dusnyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKasl peakius v e¢ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, ITpaBuUjaMu pabOTHl B JIAOOPATOPHH U
npuémMamMu oOpallieHus: ¢ JIabOpaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(bu3MYeCKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIOJCHHE
bus3nueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KHTICHUE M KOHACHCAIMS BOJBI) U XMMHYECKUX (TOPEHHE CBEYM, MPOKAJTUBAHUC
MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIOTOM) SBICHUM, HAaOII0IeHIE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XWMHUYECKHX Peakiuil (paszokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
meau (11) mpu HarpeBaHuM, B3aMMOJICHCTBHE Kele3a ¢ pactBopoM cos menu (11),
U3y4YeHUE CIOCOOOB Pa3ENICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpoBEACHUE OUYUCTKH MMOBAPEHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,



WJUTKOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MAcCChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BaxxHeillne npeacTaBuTe M HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJlyYeHHUs] KUCIOpoJa B JIabopaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopoa B mpupojae. O30H — aioTporiHas MoAuUKaIs KUCIopoaa.

TernoBoit »hdEeKT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyuyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHble ¥ HEHACBIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Posp pacTBOpOB B mpupose M B KU3HU YesnoBeka. KpyroBopor BoAbl B Ipupoe.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Knmaccuduxanus
OKCHUJIOB:  cosieoOpa3yromniye  (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHBbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss oCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE cBOMcTBa KucioT. Psn aktuBHoctH MetaiuioB H. H. bekerosa.
ITonydyeHue KUCIIOT.

Cosu. Homenknatypa cosieil. @U3M4ECKUe U XUMHYECKUE CBOWMCTBA COJICH.
Ilonyuenue coien.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyXE, MTOIYUYEHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOMCTB KHCIOpOJa, HaOIIOJeHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
NpeKpalleHus ropeHust (mokapa), O3HAKOMJICHHE C o00pas3llaMH OKCHAOB U
OMKMCAHWE HX CBOWMCTB, MOJYy4YEHUE, COOMpaHHe, PACINO3HABAHME W HU3YUYCHHE



CBOWMCTB BOJIOpo/a (TOpPEeHHE), B3aMMOACHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOKHO HCIIOJIB30BaHUE BHUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3liOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE  BHUJEOMATEpUAIIOB),
uccieqoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHu, peaklUWil HEeUTpalh3alud, MOJIYYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/Ia JAPYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/lad Mo TeMme «BakHeline KiIacChl HEOPraHUYEeCKUX
COCOUHECHUI.

IHepuoanueckuit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
ieMmeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OxucANTEeILHO-BOCCTAHOBUTEILHbIE PeAKIIMU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOTeHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuii 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAas  (OPMBI
[Tepuoanueckont cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [lepruoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. . MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuognueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajuyca aTOMOB XHUMHUUYECKHX DJIEMEHTOB,
METATHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IPyIaM U epruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui Ikcnepumenm:



u3ydeHre oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHJIAa LMHKA C PAacTBOpPAMU KHUCJIOT M LIENOYEH, MPOBEJIECHHE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (akT, TUIOTE3a, TeOopus,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBIICHHE.

®dusnka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUZ,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsisl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAaHETHI, 3B€3/1b1, COMHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYECKasl peaKUus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOMN CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (1o YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTETICHEH OKMCIICHUS XMMHYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YPaBHEHHS.



[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakinusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEPOTE€HHBIX
peakuusx. [lonsarne o karamuse. [loHsTre 0 XuMHUecKOM paBHOBeCUU. DAKTOPHI,
BJIMSIONIME HAa CKOPOCTh XUMHYECKOW pEaKIUMd MU TOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUU

OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HMCIOJIb30BAaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanui. CUibHbIC U CA0BIC SJICKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE W COKpAlI€HHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMW W COJIeM B CBETE TMPEJACTABICHUNH 00 JIIEKTPOJIUTHUYECKOMN
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [loHATHE O THPONIU3E CONeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEI[ECTB — METAJIOB W HeMeTaioB (rpadura u anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakuuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOPOB BEILECTB, IPOLECCA AUCCOLMALMM KHUCIOT, LIEIOYEHd U  COJIeH
(BO3MOXXHO ~ HCMOJB30BAHHE BUJEO MATEPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ NPU3HAKM  NPOTEKAHWS  PeakluuMid  HOHHOTO  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3iioKEHUs, COCUHEHHs), pACclO3HABAHUE HEOPTraHHUYECKUX
BEIIECTB C TOMOINIbIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl 1 MX coeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTeneHru okucieHus. CTpoeHue M (PU3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalllaM{, HEMeTalaMU, IIeJIo4aMu). XJIOPOBOAOPO/I.
ConsiHast KucCioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEeHHE, NMpUMEHEHHUe. [lelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaXHeWlne XJIOpUIbl U KX
HaXO0XKJEHUE B IPUPOJE.

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MUYECKUe CBOMCTBA



MPOCTBIX BELIECTB — KHCIOPOAa U CEPbl. AJIIOTPONHBIE MOAU(PHUKAIIMN KUCTIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHYECKHue cBOMCTBa. OKCHIBI cepbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBOMcTBa (oOlmue Kak
MpEACTaBUTENS Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc00a TMOMYYeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEPHOI KUCIIOThI, KAUECTBEHHAS! PEaKIMsl Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mMpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHBbIC CTEMICHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
¢duznyecKkrue 1 XMMHUYECKHUE CBOMCTBA, OJMyyeHUe U npuMeHeHue. Coiau aMMOHUS,
uX pU3NYECKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOoMydeHHe, (QU3MUECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHne HUTPATOB U COJEM aMMOHHSA B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKpYKarolle cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
aloTponHble Moaudukauuu (ochopa, puU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, u3MIeCKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpOJ,  aJJIOTPOITHBIC
MonuduKauu, pacIpoCTpaHeHWe B TPUPOAE, (HU3MUeckne U XUMHUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaeposa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJTlydYeHHUE W TMPUMEHEHHE. DKOJOTHYECKHEe TPOOJIEMBI, CBS3aHHBIE C OKCHUIOM
yriaepoaa (IV), rumoresa riaoGanbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekrt. YronpHas KucaoTa u €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX pojiib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: KUpax, OesKkax, yrieBojax — U ux



poJiM B JKH3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBOWCTBA, TMOJIy4YCHHE U
npumeHenue. CoelMHEeHHs KpeMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHelIlne CTpOUTENbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BaAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIUN Ha XJOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBIThL, OTPAXKAIOIINE (PU3NYECKHE M XHMHYECKHE CBOMICTBA
rajJlor€HOB M MX COEIMHEHUH (BO3MOXKHO MCIIONb30BaHUE BHAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BHJICOMATEPUAIIOB), HAOJIIOJCHUE Mpollecca OOyIJIMBaHUS caxapa IoJj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha CyJb(aT-
MOH U HaOJIoJieHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJyYeHUE,
cobupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne MpU3HAKOB
MX [POTEKaHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCITI0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Mojenen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHbl M M3yYEHHE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHHE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01ast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MenpeneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTauioB. Merayuinueckas CBsi3b U
METaJuIMYecKass  KpUCTaUIMYecKass  pemérka.  OJJEKTPOXMMUYECKHH  psl
HanpsOKeHUN MeTayuioB. OU3ndeckrue U XMMHYECKHE CBOMCTBA MeTauioB. Oouue
CrocoObl MosydeHus: MeTawioB. [loHsTHE O KOppPO3MM METAIOB, OCHOBHBIE



CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUIbl U
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B pupoae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHHE aToma, HaXOXAEHUE B mpupojae. DPuznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mpuponec. Duszmyeckue u
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpoKcu bl U conr xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0O0pa3llaMd METAJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BOBMOXXHO  MCIIOJIB30BAHME  BHUJIEOMATEpPUANIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, KajJbllUs, aJIFOMUHUS, IIMHKA, JKeJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3aj/1ad Mo TeMe «BakHelme
METAJUIbI ¥ KX COCTUHCHHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momormis mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons xuMun B perieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pa3loB MaTepuaioB (CTEKJO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepHabl).

Mesicnpeomemmunie céazu

Peanuszanus MeXnpeaIMeTHBIX CBsI3€d NMpU WM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAayYHBIX
HNOHSTUN, TaK U MOHATUH, SBJSIONIMXCS CUCTEMHBIMU JJISL OTIENbHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBICHUE, INapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsjl, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
peméTka, CIUlaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBICE TMOPOJHI,
M0JIE3HBIE UCKOIAEMbI€, TOIIMBO, BOJAHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NPOI'PAMMBLI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU H
BOCIHUTATEIbHON NEATEIHHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBCHHBIMH IICHHOCTSIMH, TPHUHITHIMU B
o0IIecTBE MpaBWJIaMH M HOPMaMHu TOBEACHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIUAIN3ALINN 00YYarOIUXCA.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOJACTBOBATbCS ~CHUCTEMOM TO3UTHMBHBIX IICHHOCTHBIX OpHEHTallud U
pacimpeHue ombITa e TeNbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:



1) naTpHOTHYECKOT0 BOCTIMTAHMUS .

[IEHHOCTHOT'O OTHONIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS] XUMHUYECKOM HayKu B >KU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEpHOW WHMOpManmei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOH M OTEUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAXKIAHCKOTO BOCTIMTAHMUS:

MPEJICTABICHUSI O COLMAIBHBIX HOPMaX MW MpaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHMBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOHN MAESATENBbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJ7lay, BBINOTHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4uyeOHOM JeATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJEHHWE M TIOCTYNKU CBOUX TOBApPUILIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT'0 MIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pEaKIIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTaBIISIONIUE
OCHOBY JIJI TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBSI3IX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIE HA MOJIYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HaOJI0JIaeMbIX IPOIECCOB M SIBJICHHIM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEHHI0O M TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM UM  HCCIIEIOBATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOy4YCHHS B
JTaJIbHEHUIIIEM;

4) hopMHUpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KWU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpalIeHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY U pPEaTbHOU JKU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:



MHTEpEeC K MPaKTUYECKOMY U3YUYeHHIO Ipodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VH/IMBUIYAJIIBHON TPAEKTOPUU MPOJIOJKEHUS 00pa30BaHuUsl ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIeHOM POo(eCCUOHATBFHON IEeATEILHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOJPECCUOHANBHOM Cpee;

6) 9K0JIOrHYECKOr0 BOCTIMTAHMA:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K NPHUPOJIE KaK HCTOYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 3I0pPOBOIO U
O0e3zomacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 30POBBIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
paBuJI O€30MIaCHOTO MOBEEHUS MPU padOTE ¢ BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUH, IJIS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH IPUPOIHON CPEIOM, JJIsl MOBBIICHHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUSl TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTeHd MX pelIeHHs MOCPEACTBOM METO/J0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MertampenMeTHBIX pe3yJbTaTOB BBLACISAIOT 3HAYUMBIE JUIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W TO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEeAMETOB (OPMUPOBATH MPEJCTABICHUE O LIETOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEpCAJIbHbIC yueOHbIE IEUCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHBHBIE), KOTOpbIE OOecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYUIECTBJICHUIO Y4eOHOM
NEeSATETbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOEHUHU
3HAHUMW: PACKPHIBATH CMBICT XUMHUYECKUX MOHSTUN (BBIACISITh UX XapaKTEPHbIC
MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JAPYTMMU MOHSITUSMH), HUCIOJIb30BATh
TIOHATHUS 711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB M SBJICHUI, BEIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJAacCHU(PUKAIIMUM XUMHYECKUX BEIECTB U XUMHUUYECKUX PpEeaKIui,



YCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBA3U MEXIY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIAYKTUBHBIC, HCIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUU,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ JJEMEHTa), XUMHu4deckas ¢opMmyna W ypaBHEHUE
XUMHUYECKON peakIuu — NpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3aa4, ¢ YYETOM
ATUX MOJIENbHBIX MPEJICTABICHUN BBISIBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKU W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAa4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3ANWH W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOI0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
0 MpoJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, aHAIU3UPOBATH M HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3ITUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIpPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO M
HEJI0OCTOBEPHYIO HH(OpMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOoChl MPU TOWCKE U OTOOpE
uH(OpPMAITMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBIMTOJTHCHUS
y4eOHBIX W TIO03HABATEIBHBIX 3a7a4 ONPEICIAEHHOTO THIIA, IPHOOPETCHHUE OTBITA B
00JaCTH  WCTIOJIL30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpecTaBieHus] HPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECJIOXKHBIMHA CXEMaMH, JuarpaMMaMH,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBAaTh B IMpolecce Yy4yeOHOHl u
HCCJIEIOBATEILCKOU JEATEILHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SCTBA M TPAHCHOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpellbl.



KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1elCTBHS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauanora v (WJIh) JUCKYCCHH) TIO
CylIecTBy  oOcyXkmaemMol  Tembl, (GOpPMYJIUpPOBATh CBOM  MPEIJIOKCHUS
OTHOCHUTEJIFHO BBIMIOJIHCHHS IIPEIJIOKEHHOMN 3a/1a4H;

YMEHUSI ~ MOPEACTABIATh  IMOJYYEHHbIE  pPe3yibTaThl  [O3HABATEIbHOM
JEATeIbHOCTH B YCTHBIX M TMHCHBMEHHBIX TEKCTaxX; JieJlaTh MPE3EHTAIUIO
pPe3yJbTaTOB BBITIOJHEHUS XUMHUYECKOTO SKCIepUMEHTa (J1abopaTOpPHOrO OIBITA,
Ja60paTopHOI pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTAa);

yMEHUSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEILHOM M MCCJEAOBATEIbCKOM  NESITEIBHOCTH  TPU  PEUICHUU
BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COIJIACOBaHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JECHCTBUI, OIpEICICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHON pabOTHI U ApyTHe).

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIBHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO PE3YJIbTAaTa 3asBJIICHHOW LIEJIH, YMEHHE
MCIIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJICpKaHMsl, YCTAaHOBJICHHOTO JaHHOW (denepalbHOM paboueil mnporpamMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS M CIOCOOBI
neucTBul, crneruduueckue g TpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEIbHOCTU [0  TOJYYEHUIO HOBOI'O  3HAaHWSA, €ro HMHTEpPIpPETaLUU,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyAITUsIX.

8 kiacce
K xonIy oOydenus B 8 kiacce nmpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:
e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh



(omHOpOAHAS M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPUIIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHHUS, pEaKUWHd Pa3JoKEHUsA, PEaKUWU 3aMEIICHUs, peaKkuuu
oOMeHa, 9K30- M IHAOTEPMHUUYECKUE PEaAKIINH, TeTUIOBON 3(PHEKT peaKiluH,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaUYC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS U HEMOJIApHAs KOBaJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUU BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OMPENIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIacCy COEOUHEHHM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbichn [lepuogmueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuomnueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTajpo;

OMHUCHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3iuyaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux djemeHToB [J[. U.
MengeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEP KA OMUCAHUE TPUMEPAMU MOJEKYISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;



9 kiacce

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYCCKUX TPEBPAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMEHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIC OINEpAIllMU MBICIUTEIILHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KiIacCU(PHUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HHUs CBOICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, EeCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHWEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIOBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0Ml U
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWaM OOpaIllCHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYEHUIO H COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C MIOMOIIBI0 MHINKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K xoH1y 0OydeHus B 9 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALNSA, PEAKIUA HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKlMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIoTponus, aM(pOTEePHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJUINYecKasi), KpHUCTAUIMYECKass PEIIETKa, KOPpO3Us METAILJIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEaKUuH, IMPEAEeIbHO IOIyCTUMAas
koHueHtpanus [IJIK BemiecTna;



WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHWMHYECKHX IOHATHA H
MPUMEHSITh 3TU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUII;
UCIIONIb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnaMm, BHJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETauIMuecKas) B HEOPraHMYECKUX
COCJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIAWHEHHU, THUIl KPUCTALIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIMCHIBaTh W XapaKTEPHU30BaTh
tabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynmna)» U «moOoyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HaYeHUsl, KOTOpPbIE HMEIOTCA B TNEPHOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
JIEMEHTOB (COCTaB M 3apsija  sijpa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpenieieHde HMX T0 DJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B
npezenax MaJblX NEPUOIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 4Yuciay U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXk Aasi OIMNKUCAHUE
NpUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH YPaBHEHUS JJIEKTPOJUTUYECKON JHMCCOLUMALUU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA MOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3JIMUHbIX KJIACCOB;
packphIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OaiaHca STUX PEeaKIIHii;



MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coOMIOMaTh  TMpaBWia  TOJB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
JabopaTopHbIM 00OpyJOBaHHWEM, a TakKke TMpaBuia oOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O W COOMPaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

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

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€akKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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