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INIOACHUTEJ/IBHASA 3AIINCKA

[IporpaMma 1O XWMWM Ha YpPOBHE OCHOBHOTO o0OIjero o6pa3oBaHus
CcoCTaB/ieHa Ha OCHOBe TpeOOBaHMM K pe3y/jbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBare/ibHOM MPOrpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHus, TTpe/ICTaB/IeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepanbHOM paboueil IMPOrpaMMbI
BOCTIMTAHUS U C YYETOM KOHLETLMU Tpero/ilaBaHysl yueOHOro mipegmMeTa « XUMUs»
B 00pa3oBaTe/IbHBIX OpraHu3anusx Poccuiickoii @eeparium.

[IporpamMmma 10 XUMUM [AéT TIpe/iCTaBleHWe O IesX, o0ijel cTpareruu
oOyuyeHMs,, BOCIMTAaHMS M Ppa3BUTHS OOYYarOIUXCS CpeJCTBAMM y4ueOHOro
npeJMeTa,  yCTaHaB/MBaeT  00si3aTesibHOe  TIpeJMeTHOe  COjiep>KaHue,
TIpelyCMaTpUBaeT pacrpe/ie/ieHde ero I0 KjJaccaM U CTPYKTYPHpPOBaHHE TI0
pa3zesaM U TeMaM TIpOTpaMMbl TI0 XHUMUH, OTpeJesisieT KOJUUYeCTBeHHble U
KaueCTBeHHbIe XapaKTePUCTUKH coieprKaHus, pPeKOMeHyeMYt0
1oc/ieloBaTe/lbHOCTh  M3YYeHUs] XUMUU C  yU8TOM  MEXIpeAMETHbIX U
BHYTPHUITPEIMETHBIX  CBSI3€M, JIOTUKA y4eOHOTO  TIpoIjecca, BO3PaCTHBIX
ocobeHHOCTeM 0OOyuaroluXcsl, OrpejensieT BO3MOXHOCTH TipeiMeTa  [ijis
peanu3aiiii TpeOOBAaHWM K pe3y/lbTaTaM OCBOEHHMS OCHOBHOM 00Opa3oBaTesbHOM
TporpaMMbl Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusl, a Takxxe TpeOOBaHUI K
pe3y/ibTaTaM 00yueHHs] XMMHUH Ha YPOBHe 1ie/iel U3ydeHus IpeiMeTa U OCHOBHBIX
BUJOB yueOHO-TIO3HABATe/bHOU [leATeNTbHOCTH O0yYaroIierocs 1Mo OCBOEHUIO
yueOHOT0 Co/lep>KaHusl.

3HaHUWe XUMHH CIYXXUT OCHOBOW A1 (OPMUPOBAHUS MHUPOBO33PeHMUS
o0yuarolerocsi, ero mpejCTaB/JeHU O MaTepPHA/ILHOM eJUHCTBE MHPA, BaKHYIO
ponb WrparT (opMUpyeMble XUMUeH TIpe/ICTaB/eHUs] O B3aWMOTIpPeBpaIlleHHsIX
Hepruv ¥ 00 SBOJIOL[MK BeleCTB B TIPUPOJie, O TMYTSX pelleHus T100ambHbIX
rpo0sieM yCTOWUMBOTO PAa3BUTHS UYe/IOBeUECTBA — ChIPhEBOM, SHEPreTHYeCcKOH,
TTHITIEBOM M 9KOJIOTHYeCKOi 0e3011acHOCTH, TTPOOJIEM 3/[paBOOXpaHEeHHS.

N3yueHue Xvumuu:

crocobCcTByeT — peajqu3alid  BO3MOXKHOCTEM  [ijii  CaMOpa3BUTHS U
¢dbopMrpoBaHus Ky/IbTYyPbl TUUHOCTH, €€ 0011eli U PyHKIIMOHAbHON TPaMOTHOCTH;

BHOCHUT BK/aZi B (hOpPMHUPOBAHWE MBIIUIEHHUS W TBOPUECKHUX CIIOCOOHOCTEH
o0Oyuaroluxcs, HaBLIKOB WX CAMOCTOSITebHOW yueOHOM /leATebHOCTH,
9KCTIePUMEHTAallbHbIX W HCCIe/IoBaTe/IbCKUX YMeHUlW, HeoOXOJUMBbIX KakK B
TIOBCe/IHeBHOM »KM3HU, TaK U B PO eCcCUoHabHOMN AesTeTbHOCTH;

3HAaKOMHUT CO CITel[i(UKOM HAyYHOTO MBbIIIUIeHHs, 3aK/a/bIBA€T OCHOBBI
1[e/TOCTHOTO B3TJIsiZia Ha eJMHCTBO TIPUPO/IbI M UeIOBeKa, SIBJISIETCSI OTBETCTBEHHBIM
3Tarom B (OpMUPOBAHHY eCTeCTBeHHO-HayYHOM TPaMOTHOCTH 00YYaroInXCs;



criocobcTByeT (OPMUPOBAHHMIO 1I€HHOCTHOTO OTHOIIEHHSI K eCTeCTBEHHO--
Hay4HbIM 3HaHUAM, K MPUPOJe, K YeJIOBeKy, BHOCUT CBOU BKJ/aZ B 5KOJIOTHUUECKOe
obpa3oBaHue 00yUarolUXCs.

[laHHble HampaBjieHWuss B O0yueHWH XUMHK 00ecrieurBarOTCs Creldukon
cofiepkaHusi  yueOHOro  TipefiMeTa, KOTOPBIA  SBJSIETCS  Telaroru4ecKd
a/IalITHPOBAHHBIM OTpa)keHHeM 0a30BOM HayKW XMMHM Ha OTpe/ie/IEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMuM Ha ypoBHe OCHOBHOT'O 00I1jero oOpa3oBaHUsl OPUEHTHPOBaH Ha
ocBoeHHe O00y4arol[UMHUCS CHUCTEMbl TepBOHAUA/bHBIX TIOHATHNA XWUMHH, OCHOB
HEOPraHWYeCcKOM XWMHUM W HEKOTODPBIX OTJe/bHbIX 3HAUMMBIX TIOHATHMU
OpraHhYeCcKou XWUMUH.

CTpyKTypa cofep>XaHusl MPOrpaMMbl MO0 XUMHUU C(HOPMUPOBAHA Ha OCHOBE
CUCTEeMHOr0 TioAxoja K eé mn3ydeHuto. Cozep>kaHue CKIabIBAeTCsl U3 CHUCTEMBI
TIOHATUMU O XMMHAUYECKOM 3JIeMEeHTe Y BellleCTBe U CUCTeMbl [IOHATUM 0 XUMUYECKOU
peakiiud. OO6e 3TH CUCTeMbl CTPYKTYpHO OpraHW30BaHbl I10 TIPUHIUITY
MOC/eJ0BaTe/IbHOTO Pa3BUTHS 3HAHUM Ha OCHOBE TeOPETUUYECKUX Mpe/ICTaBIeHUMN
Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUeHHUs KaK OCHOBBI BCETO eCTeCTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /1. V1. MeHiesieeBa Kak OCHOBHOI'O 3aKOHa XWMUU;

— YUeHUsI O CTPOEHHUU aTOMa U XUMUUECKOM CBSI3U;

— TIpeficTaB/ieHWM 00 3/IeKTPO/IMTUYECKOW [AWCCOIMALIMA  BeIecTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKU
MOTYUeHHbIX U OCMBICJIEHHBIX (JaKTOB, Pa3BUBAIOTCS MOC/IeI0BATEIbHO OT OJHOTO
YPOBHSI K [IPYTOMY, BBLITIOJHSS (YHKOMM OOBSCHEHWS U TIPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHS U BO3MO)XHOCTEH TPAaKTUYeCKOIO NMPHUMEHEHUS U TOyUYeHUs!
M3yuyaeMbIX BellleCTB.

OcBoeHue TporpaMMbl TI0 XHMHH  CIOCOOCTBYeT  (hOPMUPOBAHMIO
Tpe/ICTaB/IeHUsI 0 XMMHUUECKOH COCTaBJIsIIOIe HayYHOM KapTWUHBI MUpa B JIOTHKe
eé CUCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOLIEHWSI K HAyYHOMY 3HAHUIO U
MeTOJaM MO3HaHUS B Hayke. V3yueHrWe XWUMHHU TMPOMCXOJUT C TpHB/IeUeHUEM
3HAaHUW W3 paHee W3YUeHHBIX YyueOHBIX TIpegMeToB: «OKDPYKaroIMi MUD»,
«buosorus. 5-7 Knaccbl» U «PU3MKa. 7 Kj1acc».

[Ipy W3yuyeHUM XMMUU TIPOMCXOAUT (OPMUPOBaHME 3HAHWKM OCHOB
XUMHUYECKOW HayKu KakK 00/1aCTH COBpPeMEHHOI'0 eCTeCTBO3HaHUS, MpaKTUUeCKou
JleATeJIbHOCTU YesloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MUPOBOW KYJ/IbTYPBI.
3afaua y4yeOHOro mipegMeTa COCTOUT B (DOPMHUPOBAHUU CUCTEMBI XHMHUYECKHX
3HaHUN — Ba)KHEHIIMX (DAKTOB, MOHITHH, 3aKOHOB 1 TeOpeTUUYeCKUX TT0JI0’KEHUH,
JIOCTYTIHBIX 0000ITIeHNI MMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKW, B



NpUoOIeHNM K HAayYHbIM MeTOo/[aM TI03HaHWSI TIPU U3yUeHWM BeIecTB W
XUMUYEeCKUX peakiuii, B GOPMUPOBaHWY M Pa3BUTUU MO3HABaTe/bHBIX YMEHUUN U
UX TpUMEHeHWHM B YyueOHO-TIO3HaBaTeNbHOW U yueOHO-UCC/Ie[0BaTebCKOM
JiesiTeTbHOCTH, OCBOEHWM TipaBui 0e3omacHOro oOpallieHHsi C BelljeCTBaMH B
MOBCEeIHeBHOM >KH3HHU.

[Tpu “3yueHUM XMMHK Ha ypPOBHE OCHOBHOTO 00Iiero o6pa3oBaHHsl Ba’KHOE
3HauyeHue NpUoOpeu Takue Lieu, Kak:

—(pOopMHUpOBaHHE WHTE/JIEKTyaJlbHO pasBUTOW JIMYHOCTH, TOTOBOW K
camMo00pa30BaHUIO, COTPYAHUUECTBY, CaMOCTOSITE/IbHOMY ITIDUHSITUIO pellleHuH,
criocobHOM a1anTUPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM JKU3HU;

—  HarpaB/IeHHOCTb 00ydeHHssT Ha CHCTeMaTUueckKoe mpuoOIeHue
00yuarIyxcss K CaMOCTOSITe/IbHOW T103HABaTeNbHON JesTebHOCTH, Hay4YHbIM
MeTo/laM TIO3HaHUs, (HOPMUPYIOIIMM MOTHMBALIMIO W pa3BUTHE CMOCOOHOCTEM K
XUMUY;

— obecrieueHue yCI0BUM, CLIOCOOCTBYIOIIMX NPHOOpeTeHUIO 00yYaroIUMHUCs
OTbITa pa3HOOOpa3HOW /IeATeNIbHOCTH, TO3HAHWS M CaMOITIO3HAHUs, K/IFOUEBBIX
HaBLIKOB (K/IFOUEBBIX KOMIIeTEHIIMI), MMeIOIMX YHUBepCa/JbHOe 3HaueHue [t
pa3/IMYHbIX BUZOB [IeATe/IbHOCTY;

— (dopmupoBaHue o0Ied (YHKIIMOHATLHOM UM eCTeCTBeHHO-HayuHOM
rPaMOTHOCTH, B TOM UHC/Ie yMeHUW OOBSACHATH U OLIEHWBaTh SIBJIEHUs
OKpY’Karolllero MUpa, MCIOJb3ysl 3HaHUS W OMbIT, T0JIydeHHble TPU U3yYeHUU
XUMUU, TIPUMEHATb WX TIpU pellleHHd TpobseM B TOBCeJHEBHOW >XU3HU W
TPYZOBOU [1eATe/TbHOCTH;

— (opmupoBaHre Yy O00yYaroOILUXCsd TyMAaHHCTUUECKUX OTHOLIEHUH,
MOHVMaHWs 1IeHHOCTW XWUMHWUYeCKUX 3HaHWW [jid BbIPAOOTKH 3KOJIOTHYECKH
1jeslecoo0pa3HOro TIOBefleHHsI B OBITY U TPY/AOBOM [JesiTeIbHOCTU B IIeJisAX
COXpaHEeHUs CBOETO 3/0POBbS U OKPY KaroLell NPUPOJIHOM CpeJibl;

—pa3BuUTHe MOTHMBALMKM K OOy4YeHHIO, CIOCOOHOCTEM K CaMOKOHTDOJI0 U
CaMOBOCITMUTAaHUIO HAa OCHOBe YCBOeHUs 0O0lljeue/loBeUeCKUX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Tpoduisi ¥ HarpaB/IeHHOCTH JalbHeNIIIero
obOyueHwUs!.

OOiriee uMCI0 YacoB, OTBeAEHHBIX [JiIi U3YYeHHsS XUMHM Ha YpPOBHe
OCHOBHOTO 00111ero obpa3oBaHusi, coctaBsieT 136 yacos: B 8 kiacce — 68 uacos (2
yaca B HeJies10), B 9 Kytacce — 68 yacoB (2 yaca B HeJle/lio0).



COAEPXXAHUE OBYUEHUA

8 KV/IACC

ITepBoHaua/ibHbIEe XUMUYECKHE MOHATHSA

[Ipegmer xuMuu. Pojib XMMUU B J)KU3HU Yesl0oBeKa. XUMUA B CUCTeMe Hayk.
Tema u BemecTtBa. ®Pu3nMuecKrde CBOKWCTBA BelleCTB. ArperatHoe COCTOSIHUE
BelllecTB. [ToHsITHe O MeTOJax MO3HAaHUS B XUMHUU. UMCThIe BeljeCcTBa U CMeCH.
CriocobbI pa3ziesieHust CMecei.

ATOMBI M MOJIEKYJbl. XUMHUUecKre 37eMeHTbl. CHMBOJIBI XUMUYECKUX
371eMeHTOB. [IpoCThIe U C/I0XKHBIE BeleCcTBa. ATOMHO-MOJIEKY/IIPHOE yUYeHue.

Xvumudeckass ¢opmysia. BaneHTHOCTb aTOMOB XUMHYECKUX 3JIeMEHTOB.
3aKOH TIOCTOSIHCTBAa COCTaBa BewleCcTB. (OTHOCWTe/lbHasg aTOMHas Macca.
OTHOCHTe/IbHAs MOJIeKy/IsipHasi Macca. MaccoBast 1011 XMMHAUeCKOr0 3/IeMeHTa B
COeIUHEHWHU.

KommuectBo BeljectBa. Mosib. MoJisspHasg Macca. B3auMoCBs3b KOJIMUECTBa,
MacCbl YW 4YMC/Ja CTPYKTYPHBbIX eAWHUI] BellecTBa. PacuéTel mo Qopmyiam
XUMHUYECKUX COeIMHEeHUHN.

du3nUecKre U XMMHAUYeCKUe SIBJIeHUsl. XMMHUUeCKasi peakusi U eé TIPU3HAaKU.
3aKOH COXpaHeHUs] MacChl BelleCcTB. XuUMHUUeckKue ypaBHeHus1. Kaccudukaiys
XUMHUUECKUX peakluii (coeJuHeHMs], pa3/ioyKeHus], 3aMellleHus, 0OMeHa).

Xumuueckutl 3KcnepumeHm:

3HAKOMCTBO C XMMUUYECKOW TIOCY/0H, TipaBuiaMu paboThl B jlabopaTopuu U
ripuémamu obpaiijeHus1 ¢ labopaToOpHbIM 000py/I0BaHWEM, U3yUeHre U OMMCaHHe
GbU3MUeCKUX CBOWCTB 00pa3lloB HeOpraHWYeCKMX BeIeCcTB, HabJIojeHre
¢du3nueckux (r/iaBeHUWe BOCKa, TasiHUMe Jb/la, pacTUpaHWe caxapa B CTYIIKe,
KUMeHWe U KOHJeHCAlUsi BOJbl) U XMMUUeCKUX (ropeHue CBeuu, MpOKa/MBaHUe
Me/JTHOM TIPOBOJIOKH, B3aMO/IENCTBYE Mejla C KUCIOTOM) siB/ieHWM, HabJtto/jeHre 1
onucaHve MPU3HAKOB TPOTEKAHUsI XMMUUECKUX peaklui (pa3/jokeHWe caxapa,
B3aMMO/IENCTBUE CEePHON KHC/IOTBI C XJIOPUOM Oapus, pa3/ioxkeHHWe TUIPOKCH[A
Meau (II) mpu HarpeBaHuU, B3aUMO/ieHCTBUe Kejie3a C pacTBopoM cosu Meau (11),
v3yueHHe CIOCOOOB pasfie/ieHusi CMeceii: ¢ TIOMOIIbI0 MarHuTa, (PUIbTpoBaHUe,
BbI[IApMBaHUe, AUCTU/ISILYS, XpoMaTorpadusi, IpoBe/ieHre OYMCTKU MTOBapeHHOU
comv, HabmofeHWe W OMKMCAHWE  Pe3y/ibTaTOB  TPOBEEHUs  OIbITa,
WUTKOCTPUPYIOLL[Er0 3aKOH COXPaHeHWsl MacChl, CO3[aHue MoJesied MOJIeKYJI
(LmapocTep>KHeBBIX).

BaxHel1Iie npe/iCTaBUTE/IM HeOPraHMuUeCKUX BellecTB

Bo3myx — cmech rasoB. CocrtaB Bo3gyxa. Kucmopog — s/1eMeHT u mpocToe
BelllecTBO. HaxoxgeHue KucaopoAa B mpupofe, (u3Nueckue W XUMUUeCKHUe
cBoiictBa (peakuyu ropeHusi). Okcuabl. [IpumeHeHue kucnopoga. CriocoObl



TOJlyueHus KWCAopoJa B JiabopaTOpuM U TIPOMBIILJIEHHOCTH. KpyroBopot
KUC/I0poga B mpupoge. O30H — a/yIoTpoIHasi MOAU(PUKALIUS KUCI0POo/a.

TennoBor 3¢(}eKT XMMUUeCKOW peaklyd, TePMOXMMHUYECKHe ypaBHEHWMS,
5K30- M SHJ0OTEPMHUYECKHe peakluu. TOIIMBO: Yrojb M MeTaH. 3arpsisHeHue
BO3/lyXa, yCUJIeHUe MapHUKOBOr0 3(pdeKTa, pa3pylleHre 030HOBOTO CJIOs.

Bopopon — sneMeHT M TipocToe BelecTBO. HaxokjeHue Bojgopoja B
npupozie, Gu3Myeckue U XUMHYECKHe CBOWMCTBa, TIPUMeEHeHue, CIIoCOoObI
nosiyyeHusi. Kuciotel u cosu.

MonsipHbIii 00bEéM ra30B. PacuéTel 110 XUMHUUYECKUM YPaBHEHUSIM.

du3nueckve CBOMCTBA BOAbl. Boja Kak pacTBopuTesb. PaCTBOpBI.
HachbliieHHble U HeHachblllleHHble pacTBOPbI. PacTBOPUMOCTHL BeleCcTB B BOJeE.
MaccoBas 107151 BellleCTBa B pacTBOpe. XMMHUeCKHe CBOMCTBAa BOAbL. OCHOBaHUSI.
Ponb pacTBOpPOB B mMpUpOJe U B )KWU3HU uesioBeKa. KpyroBopoT BOAbl B MPUPOZE.
3arpsi3HeHue NpUpOoAHbIX BOJ. OXpaHa U OUMCTKa TIPUPOJHBIX BOJ,.

Knaccudukaiyss HeopraHuueckux coeguHeHu. Okcuppl. Kiaccudukaius
OKCUJOB:  cosieoOpasyroiijie  (OCHOBHbIE,  KHCJIOTHbIe, amdQoOTepHble) U
HecosieoOpa3ywomye. HomeHknaTypa oKcugoB. Pusnueckre W XAMHAYECKHe
CBOMCTBA OKCHJO0B. [TonyueHre OKCHZOB.

OcHoBanusi. Knaccudukauyss OCHOBaHMM: WIENOYM W HepaCTBOPUMbIE
ocHOBaHHUs. HoMmeHKnaTypa ocHoBaHuW. ®PuU3NUecKWe M XHWMUUYEeCKHe CBOMCTBA
ocHOBaHuU. [TomyueHre OCHOBaHUM.

Kucnotel. Knaccudukaims kuciotr. HomeHknatypa Kuciot. @usndeckue U
XMMUUeCKre CBOMCTBa KMC/IOT. Psig akTthBHOCTM Meta/uioB H. H. bekeToga.
ITomyyeHue KUCIIOT.

Comu. HomeHnknarypa cosneid. Pr3nyeckrie U XMMUUECKHEe CBOMCTBA COJIEH.
[TonyyeHue coJsien.

['eHeTHUecKasi CBSI3b MeXX/ly K/laCCAaMU HeOpPraHUUeCKUX COeIMHEHUH.

XumuuecKuti 3KcnepumeHm:

KaueCTBEHHOe OmpejieJieHre COoJlep KaHrs KMCI0poZa B BO3yXe, MOyuyeHue,
cobupaHve, paclio3HaBaHHWe U U3ydyeHWe CBOWCTB KUCI0poJa, HabsogeHue
B3aMMO/IeCTBUSI BeIlleCTB C KHUC/JIOPOJAOM M YC/IOBUS BO3HUKHOBEHUSI U
TpeKpailleHusi ropeHust (Mo)Kapa), O3HaKOMJIeHHWe C o0pasilamMu OKCHIOB U
OlMCaHrWe WX CBOWCTB, TOMy4YeHWe, coOMpaHWe, pacrio3HaBaHWe U U3yueHHe
CBOMCTB BOJiopojia (ropeHue), B3auMoZeucTBUe Boziopoa C okcuaom Mmenau (II)
(BO3MOXXHO MCIO/b30BaHUe BUjleOMaTepuanoB), Hab/ojeHne 00paslioB BellecTB
KoinyecTBOM 1 MoO/b, HCC/iefloBaHWe OCOOeHHOCTel paCTBOPEHUs BeIeCTBC
pPas/iMuHOM pPaCTBOPUMOCTBIO, TIPUTOTOBJIEHWE pAaCcTBOPOB C OMpeJe/éHHOU
MacCCOBOM [I0JIel PaCTBOPEHHOTO BellleCTBa, B3aMMO/IEMCTBUE BO/IbI C MeTas/ylaMu
(HaTpyeM U KajibliueM) (BO3MOXXHO MCIIO/b30BaHMEe  BH/eOMaTepHasioB),



WcciejoBaHe 00paslloB  HEOpraHWYeCcKHWX BeleCTB Pa3/IMyHbIX  K/IacCOB,
Hab/Tto/leHre U3MeHeHUs] OKpacKy WHAWKATOPOB B pacTBOpax KUCJIOT U IIeiouel,
v3yueHue B3auMojlelcTBUsI oKcuzaa Meau (II) ¢ pacTBOpoM cepHOM KMUC/IOTHI,
KUCJIOT C MeTaj/ulaM{, peakLud HeuTpaau3alyu, I0JydyeHrhe HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOr0 MeTasjla APYTMM M3 pacTBOpa COJIU, pPeLleHUe
9KCIepUMeHTalbHbIX 33Jjau 10 TeMe «Ba)kHellllMe KiaacChl HeOpraHUueCcKUX
COoeIMHEHU».

Ilepuoguveckuii 3akoH u Ilepuosgnueckas cucremMa XUMHUYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XuMHUeCKas CBA3b.
OKuC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE peaKIiuu

[TepBble MOMBITKA KAACCU(UKALMM XUMUYECKHUX 371eMeHTOB. [loHaTthe o
Ipymmax CXOJHbIX 3/7eMeHTOB (IIleJIoOUHble M ILjeJI0YHO3eMeslbHble MeTasulbl,
rajioreHbl, UHePTHbIE Ta3bl). DJIeMeHThI, KOTOpbie 00pa3ytoT aMbOTepHbIe OKCU/IBI
Y TUJPOKCUJIBI.

[Teproanyeckuii 3akoH. [lepuoanueckasi cuCTeMa XUMUUECKUX 371eMeHTOB [].
. Menpeneera. KopoTkonepuogHass ¥ UIMHHOINEpUOJHAs  (POPMBI
[Tepyrognueckoy cructembl xumuueckux 3eMeHToB 1. YI. Mengeneesa. Ilepuoabl
v rpymnnbl. Pusrueckur CMBICA TOPSAKOBOIO HOMeEpa, HOMEpPOB Mepuoja u
IPYIIIbI 3/IeMeHTa.

Ctpoenure atomoB. CocTaB aTOMHBIX sfiep. M30Tornbl. D/1eKTpoHbl. CTpoeHue
3JIEKTPOHHBIX ~ 000/I0ueK aToMOB TiepBbiX 20 XUMHYECKHX 3JIEMEHTOB
[Teprognueckori cuctembl [. . MenpaeneeBa. XapakTepUCTUKA XWMHUYECKOTO
371eMeHTa T10 ero rosokeHuto B [lepuoanueckoit cucteme [1. Y. MeHeneeBa.

3aKOHOMEPHOCTH HW3MEHEeHUs pajuyca aTOMOB XUMUYECKUX 3JIeMeHTOB,
MeTa//TMYeCKUX U HeMeTa/UIMUeCKUX CBOMCTB M0 FPYIaM U Mepruoiam.

3HaueHue [Teprogrueckoro 3akoHa U IleproruecKkor CUCTeMbl XUMHUYECKHUX
3JIEMEHTOB [jIsl pa3BUTHSI HayKd W TpakTUKW. [I. V1. MeHpeneeB — yuyéHbld U
rpakJjaHuH.

XvMmudeckas CBsi3b. KoBasieHTHasi (MOJiipHass W HEMOJISIPHasi) CBSI3b.
OJIeKTPOOTPULIATe/IbBHOCTh XUMUYECKUX 371eMeHTOB. VIoHHas CBs3b.

Crenenp  okuciieHus.  OKHUC/IATE/IbHO-BOCCTAHOBUTE/IbHBIE  PEeaKLUM.
ITponjeccel OKuCaeHYs U BOCCTaHOB/IeHYsl. OKUC/IUTe/M ¥ BOCCTaHOBUTEIIN.

Xumuueckutl 3KcnepumeHm:

n3ydyeHre oOpa3l[0B Bell[eCTB MeTa//IOB W HEMeTa/l/IoB, B3aUMOZeNCTBUe
TMIPOKCH/JA L[MHKA C pacTBOpamMu KWCJIOT W Ie/ioueld, IMpOBeJeHHe OIIbITOB,
W/UTIOCTPUPYIOLIMX ~ TIPUMEPBl  OKUCJ/IUTe/TbHO-BOCCTAHOBUTE/IBHBIX — peakLui
(ropeHue, peakLiUM pas3/i0KeHUsi, COeJUHEHNS).

MescnpeomemHble ces3u



Peanu3aiuss MeXXrnpeJMeTHbIX CBs3e€M TIPU U3yYeHUHM XUMHUKA B 8 Kjacce
OCYILIeCTBJISIETCST uepe3 HCIOJb30BaHWE KaK OOIMX eCcTeCTBeHHO-HayUHBIX
TOHATUM, TaK Y TIOHATUM, SB/SIOIIUXCS CUCTeMHBIMU [/ OTJeNbHBIX MpeIMeTOB
eCTeCTBeHHO-Hay4YHOr 0 LIUKJIA.

OO01ire ecTeCTBEHHO-HayUHbIe TIOHATHSA: Hay4YHbIA (paKT, TUIOTE3a, TeOpus,
3aKOH, aHa/lu3, CHUHTe3, KiaccuduKalus, TepUoAUYHOCTb, Hab/oeHue,
5KCIIePUMEHT, MO/ie/TMPOBaHue, U3MepeHre, MO/le/ib, SIBJIEHUE.

®u3nKa: MaTepusi, aTOM, 53JIeKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIW],
M30TOIbl, PAJMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUU 3apsif], BelleCTBO, TeJo,
00BEM, arperaTHoe COCTOSIHUE Bell[eCTBa, ra3, (u3nueckve BeTMUMHbBI, eIUHHULIbI
r3MepeHus, KOCMOC, TIJIaHeThl, 3B€3/1bl, CoJHLIe.

Buosorus: poTocuHTes, AbIXxaHue, brocdepa.

leorpadusi: armocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/bI,
T10J1e3HbIe MCKOoIaeMble, TOIVIUBO, BOJHbIEe PeCypChl.

9 KJ/TIACC

BeiecTBo U XMMHUUeCcKas peakius

[Tepyromnueckuii 3akoH. [lepuoanueckass cuCTeMa XMUMUUECKUX 371eMeHTOB /1.
. MeHgeneeBa. CTtpoeHWe aTOMOB. 3aKOHOMEDHOCTHM B HW3MEHEHHWU CBOUCTB
XAMMWYECKUX 3/IEMEHTOB TMEePBbIX TPEX TIepUOJIOB, Ka/us, KaJbLUs U UX
COeIMHEHVWA B COOTBETCTBUM C TIOJIO)KeHWEeM »3jeMeHTOB B [lepuoguueckou
CUCTeMe U CTPOeHUeM UX aTOMOB.

CrpoeHre BelleCcTBa: BUJbl XUMWYECKOW CBSI3A. TUIbI KPUCTa/ITMYECKHAX
PeIIéTOK, 3aBUCHMMOCTb CBOMCTB BellleCTBa OT THIAa KPUCTA/VIAUECKOU pPelléTKU 1
BU/Ia XUMUUECKOM CBSI3U.

Knaccudukaiiusi ¥ HOMeHK/IaTypa HeopraHuueCcKux BelecTB. XUMHUUYecKue
CBOMCTBA BeIleCTB, OTHOCALIMXCA K PAa3/MYHbIM KjaccaM HeOopraHhu4eCcKux
CcoeIMHEHWH, TeHeThYeCKasi CBSI3b HeOpraHUUeCKUX BeleCTB.

Knaccudukaiys XMMUUeCKHUX peakiui 10 pa3/IMuHbIM MpU3HaKaMm (10 YKUCIy
YW COCTaBy YuyaCTBYIOL[MX B peakLMU BeIlecTB, MO TeryioBomMy 3(deKrty, To
V3MEHEeHHUIO CTelleHell OKUC/eHUs] XMMHUUeCKUX 3/IeMeHTOB, 10 00paTUMOCTH, TI0
y4acTUIO KaTajau3aTtopa). JK30- U SHJ0TepMUYeCcKUe peakiiu, TePMOXUMHUUeCKue
ypaBHeHUs.

[ToHATHE O CKOPOCTH XUMHUeCKOW peakijuu. [ToHsaTve 06 oOpaTUMBbIX |
HeoOpaTUMbIX XUMHUYECKUX peakiusx. [ToHsiTHe 0 TOMOTeHHBIX U TeTepPOreHHbIX
peakuusax. [lonatue o katanuse. [ToHATHEe O XUMHUUECKOM paBHOBeCHU. PaKTOPHI,
B/IMAIOIME HAa CKOPOCTb XWUMHWYECKOW peakiud W T[0JI0KeHUe XUMHUYeCKOro
paBHOBeCHUSI.

OKHCUTeTbHO-BOCCTAHOBUTE/IbHbIE — PeakI[uM,  3JIeKTPOHHBIM  GasaHC
OKHCJIUTE/IbHO-BOCCTAHOBUTETbHOM peakLuu. Cocrags/ienne ypaBHEHU



OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIX ~ Peakldid C  MCI0JIb30BaHWEM  MeTOoa
39JIEKTPOHHOTO OasaHca.

Teopus 3/1€KTPO/IUTAYECKON AUCCOMAIIMM. DMeKTPOIUThI U He3JIeKTPOJIUTHI.
KaTuoHbl, aHWOHBI. MexaHU3M [WUCCOIMAllMM Bell[eCTB C pa3MUYHbIMU BUIAMU
XUMUUecKou cBsizu. CremneHb Auccoraiyi. CrUibHbIe U C/labble 3/IeKTPOJIUTHIL.

Peakiiyy MIOHHOTO 0OMeHa. Y C/IOBUSI TIPOTeKaHUsl peaklii HOHHOTO 0OMeHa,
TO/IHbIE M COKpall[éHHble HOHHBbIEe ypaBHeHUs1 peakiuil. CBOMCTBa KHCJIOT,
OCHOBaHWM U cCojiei B CBeTe TMpeJACTaB/leHUH 00 31eKTPOTUTUUECKOU
aucconuaiuu. KauectBeHHbIe peakijuv Ha UOHBI. [ToHATHE O TU/IPOJIH3e COMei.

Xumuueckutl IKcnepumeHm:

O3HAaKOMJIEHHE C MOJENSIMH KPUCTA/NTHUECKUX peIéToK HeopraHuueCKuX
Bell[eCTB — MeTa/I/IOB U HeMeTa/sioB (rpaduTa U asMasa), C/IOXKHBIX BellleCTB
(x/10pyga HaTpusi), UCCAe[OBaHUe 3aBUCUMOCTU CKOPOCTH XMMMUYECKOU peakluu
OT BO3[IeACTBUSI Ppa3/UUHBIX (DAKTOPOB, MCC/Ie[OBaHUE 3JIEKTPOMPOBOJHOCTH
pPacTBOPOB BeIll[eCTB, TIpoliecca AWCCOIMAlAA KHMCJ/IOT, IIejioueid U Ccomeu
(BO3MOXKHO  WCIIONb30BaHWE BHUJIEO MaTepuasioB), TIPOBe/leHHWe  OIIbITOB,
W/UTIOCTPUPYIOIIINX ~ TIPU3HAKKW ~ TIPOTEKaHWs  peaki[iii  HOHHOTO  oOMeHa
(obpa3oBaHue ocajika, BbiJesieHWe Ta3a, oOpa3oBaHWe BOZbl), OIBITOB,
W/UTIOCTPUPYIOIIMX ~ TIPUMEpPbl  OKUC/IUTeTbHO-BOCCTAHOBUTETBHBIX  peakI[uit
(ropeHue, peakliyd pa3/iO’KeHUs], COeJJMHEHUs1), paclio3HaBaHUe HeopraHUuveCcKuX
Bell[eCTB C TIOMOIIbI0 KaueCTBEHHBbIX peakluii Ha HWOHbI, pelleHue
9KCIepUMeHTabHbIX 3a/Jay.

HeMeTa/ibl 1 UX COeAMHEHUSA

OOijasi  xapakTepucThkKa TasoreHoB. OcO0eHHOCTH CTPOEHHWS aTOMOB,
XapakTepHble cTereHu okuciaeHus. CTpoeHue U (PU3MUecKre CBOMCTBA IMPOCThIX
Bell[eCTB — TrajoreHoB. XWMHUYeCKMe CBOWCTBA Ha MpuUMepe  XJjopa
(B3aUMO/IeMCTBHE C MeTa/l/laMH, HeMeTa/l/laMH, IijejiouaMu). XJIOPOBO/IOPOZ,.
ConsiHasi KMC/I0Ta, XMMUYeCKrWe CBOMCTBa, ToJiyyeHUe, TpuMeHeHue. [leiicTBue
XJiopa U XJIOPOBO/IOPO/Jia Ha OpraHu3M 4ejioBeKa. BakHeiilluve XJI0puAbl U UX
HaxoKJeHue B TIPUPOJeE.

Obujasi xapakTepucTuka 31eMeHTOB VIA-rpyrrbel. Oco6eHHOCTH CTpOeHUst
aTOMOB, XapaKTepHble cTerieHW okuciaeHus. CtpoeHue U ¢ur3UUeckue CBOMCTBA
TIPOCTBIX BeleCTB — KUCI0PO/ia U Ccepbl. AJIJIOTPOIHbIe MOAU(PUKALIMMA KHUCI0POa
U cepbl. XuMUUeckde CBOWCTBa cepbl. CepoBOJOPOA, CTpOeHue, (pu3nyeckrie U
XUMUUecKre cBoiicTBa. OKCH/IbI Cepbl Kak IMpeJCTaBUTeNM KHUCIOTHBIX OKCHU/IOB.
CepHas KHC/IOTa, GU3NUECKHe ¢ XUMHUeCKWe CBoMcTBa (oOmue Kak
Tpe/iCTaBUTesIsI  Kjacca KUCIOT W crieluduyeckye). XuUMUUeCKUe peakluy,
Jie)kaljie B OCHOBe TIPOMBIILJIEHHOTO crioco0a ToJ/iyuyeHrsi CepHOW KHUCJIOTHI.
[TpumeHeHUe cepHOU KUCI0ThI. COMM CePHOM KHCIOThI, KaueCTBeHHasl peaki[ys Ha



cysbar-uoH. Haxoxk/ieHre cepbl U e€ coelMHEHUW B mpupoje. XUMUYeCKoe
3arpsisHeHHe OKpY’Karollleld cpe/ibl COeJMHEeHUsSIMU cepbl (KUC/IOTHbIE JO0XKIH,
3arpsi3HeHUe BO3/lyXa U BOJJOEMOB), ClIOCOOBI ero rpeAoTBpalleHusl.

OO1iasi xapakTepucTHKa 3/eMeHTOB VA-rpymrbl. Oco0eHHOCTU CTPOeHUS
aTOMOB, XapaKTepHble CTereHu OKUCJ/ieHUs. A30T, paclipoCTpaHeHUe B TMPUPO/E,
(dur3nueckue U XMUMUUeCcKre CBoMcTBa. KpyroBopoT a3oTa B ripupoje. AMMUaK, ero
¢du3rueckre ¥ XMMUUeCKHe CBOMCTBA, MoiyueHre U mpuMeHeHre. Coid aMMOHWMS,
UX (u3nyeckue U XMMHUYeCKue CBOMCTBa, puMeHeHUe. KauecTBeHHasi peakijusi Ha
VOHbl aMMOHUs. A30THasi KMCJIOTa, eé moJjiyueHue, (U3nueckue U XUMUUeCKue
cBoiicTBa (0OluMe Kak TMpeAcTaBUTeNsT Kjaacca KHUCIOT W crieluduueckue).
Wcnonb30BaHMe HUTPATOB W COJMed aMMOHUSI B KayecTBe MUHepabHBIX
ynobpenuii. XuMuueckoe 3arpsi3HeHHe OKPY>Karollel cpefibl COeJUHEHUSIMU a30Ta
(KMCTIOTHBIE [TOXKAW, 3arpsi3HeHWe BO3/yxa, TOYBbl KW BOA0EMOB). docdop,
a/uiIoTponHble Mogudukaimu ¢ocdopa, usrueckue U XUMUUeCKHe CBOMCTBaA.
Oxkcup dpocdopa (V) u dpochopHasi KucioTa, (pusrueckue U XMuMHAYeCKue CBOMCTBa,
nosyueHue. Vcrosib3oBanue hocdaToB B KauecTBe MUHEPAIbHBIX y100peHuU .

Obijasi xapakTepucThKa 31eMeHTOB [VA-rpyriiel. Oco6eHHOCTH CTPOeHUs
aTOMOB,  XapaKTepHble  CTeleHW  OKUCIeHWsl.  YTJIepoZi,  a/uIOTPOITHbIE
Moav(UKaLUKM, PpacrpocTpaHeHWe B TIpUpojie, (u3Mueckue W XHUMHYECKHUe
cBoricTBa. Ajcopbuusi. Kpyrosopor yriepoga B nipupoje. OKcUpl yriaepoja, Ux
¢u3nueckue W XUMUUYECKUe CBOMCTBA, /[eMCTBHE HA >KUBble OpraHU3MBbI,
roJiyueHre U TIpUMeHeHHe. DKOJIoTUuecKre TpobsieMbl, CBsi3aHHbIE C OKCHIOM
yriaepoga (IV), rumorte3a 1/100a/IbHOTO TIOTETJIeHUST K/IWMara, IapHUKOBBIM
3¢ deKT. YrosbHas KUCI0Ta U €€ COMU, UX (PU3nyeckrue U XMMUUeCKUe CBOMCTBA,
mojiyueHWe W TipuMeHeHWe. KauecTBeHHasi peakiydss Ha KapOOHAT-HOHBI.
Wcnonp3oBaHue KapboHAaTOB B OBITY, MeAULIMHE, MPOMBIIIEHHOCTA U CeIhCKOM
XO3SIUCTBE.

[TepBoHauasibHBIE TIOHATHSI 006 OpraHUUeCKUX Bell[eCTBax Kak O COeUHEHUsIX
yrjepoja (MeTaH, 3TaH, STUJIeH, alleTUIeH, 3TaHOJI, TJIMLePUH, YKCYCHasi KUC/I0Ta).
[TpupoaHble HWCTOYHUKK YTJI€BOAOPOAOB (yroib, MPUPOAHbIM Ta3, HedTh),
MPOAYKTbI WX TlepepaboTKu (OeH3WH), UX poyib B OBITY W TPOMBIILJIEHHOCTH.
[ToHsiTe 0 GMOOrMUeCKH BaXKHBIX Bell[eCTBax: XUpax, Oeskax, yrjieBojax — U Ux
poJM B JKWA3HM uUelioBeKa. MarepuaibHOe €JUHCTBO OpraHUUeCKuX U
HeopraHWYeCcKrX COeJJMHeHHUH.

KpemMHuii, ero @usnueckhe W XMMHAUYECKHe CBOWMCTBA, TIOJlyYeHUe U
npuMeHeHue. CoefvHeHUs KpeMHUss B ripupoje. OOiue mipeactaBieHust 00
okcuge kpemHusi (IV) u kpemHueBor KucioTe. CUIMKAThI, UX UCIOJb30BaHUE B
ObITY, B TIPOMBIILLJIEHHOCTH. Ba)kHelilline CTpOUTe/bHbIE MaTepUasbl: KepaMuKa,



CTEeKJI0, 1ieMeHT, 6eToH, >keme300eToH. ITpo6iemMbl 6e30IMacHOTO MCIIOIb30BaHUS
CTPOUTEBHBIX MaTePUA/IOB B NOBCEJHEBHOM YKU3HHU.

Xumuueckuii 3KcnepumeHm:

H3ydyeHre 00pa3lioB HEOPraHWYeCKUX BEIeCTB, CBOWCTB COJSTHOW KHCI/IOTHI,
TIpOBe/ieHre KaueCTBEeHHBIX peakKlii Ha XJIOPUA-MOHBI U HaO/MoieHre TIPU3HAKOB
VX TPOTEKaHUs, OMbIThbl, OTpaKarollue (QU3NUYecKhe U XHMMUUYECKWe CBOWCTBA
rajloreHoB M WX COoeJJMHeHWM (BO3MOKHO WCIOJ/Ib30BaHWE BH/leOMaTepyasioB),
O3HaKom/ieHHe C oOpa3laMu XJIOpUZAOB (TajJioTeHU/IOB), O3HAKOMJIEHHWEe C
obpasijamu  ceppl W €€  CcoefUHEHUSIMH  (BO3MOXKHO  HCTIO/Tb30BaHUE
BH/leOMaTepuasioB), HabmroieHre Tipoliecca oOyTIMBaHUsS caxapa Toj| JelCTBUeM
KOHLIEHTPDUPDOBAaHHOM CEePHOM  KHUC/IOThl, U3y4YeHUe XHUMUUEeCKHX CBOWCTB
pa30aB/IeHHOW CepHOU KMCJ/IOThI, IPOBeZIeHe KaueCTBeHHOU peaKIiy Ha CyJib(har-
WOH U HabsrofieHWe TIpu3HakKa e€ TMpOTeKaHUs, O3HaKOMJieHHe C (PU3NUYeCKUMHU
CcBOMCTBaMHU a3oTa, ¢ocdhopa M HUX coeAuHEHUN (BO3MOXXHO MCII0/Ib30BaHUE
BUJleOMaTepuaioB), obpa3ijaMu a30THbIX U (HOoChOpPHBIX yA0OpeHUi, MonyyeHue,
cobupaHue, pacrio3HaBaHWe U U3ydyeHWe CBOHCTB aMMHaka, IIpOBefieHHe
KaueCTBEeHHbIX Peakl[Mii Ha UOH aMMOHHUs U ¢docdaT-uoH U u3ydeHue MPU3HAKOB
WX TMPOTeKaHWsl, B3aMMO/IeMCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOThI C M€/IbIO
(BO3MOYKHO WCII0/Tb30BaHue BU/leOMaTepUasioB), r3yueHue Mojenemn
KPUCTa/UIMUeCKUX PpeLISTOK anmasa, rpagura, ¢yJiepeHa, O3HaKOMJIEHHE C
TIpOL[eCcCOM  aZicopOIy  pacTBOPEHHBIX BeIeCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM TMPOTHUBOTrasa, MojydeHue, cobupaHre, pacrio3HaBaHUe U U3yueHue
CBOMCTB YT/IEKHC/IOTO ra3a, MpoBe/leHre KaueCTBeHHbIX peakivii Ha KapboHaT U
CUUKAT-UOHbl W HW3yueHWe TPU3HAKOB HUX IIPOTEKaHUs, O3HAaKOMJIEHWe C
TIPOJIyKLIMeld CUJIMKAaTHOW TPOMBIIIJIEHHOCTH, pellleHrne SKCIepUMeHTalbHbIX
3a7ia4 Mo TeMe «BakHel1e HeMeTa/lJIbl U UX COeJJUHEHUs».

MeTtanibl 4 MX CoeJMHEHUS

OO011jasi XapaKTepPUCTHKA XUMUUECKHUX 3/IEMEHTOB — METa/IJIOB Ha OCHOBaHUH
X TonokeHusi B Ilepuoanyeckor cucteMe XWMUYeCcKux »3jemeHTtoB 1. .
MenpesnieeBa U cTpoeHuss atoMoB. CTpoeHre MeTa//IoB. MeTa/yinueckas CBsI3b U
MeTa//TMyecKasi  KpUCTa/uIMuecKass  pelléTka.  JJeKTPOXUMHUUeCKUH  psfl
HaTpsDKeHUH MeTasioB. @U3nUeckrie U XMMHUeCKWe CBOMCTBa MeTas/uioB. Obiiue
Criocobbl TIo/TydeHUss MeTaiioB. [IoHATHE O KOPPO3WM MeTasIOB, OCHOBHBIE
crocobbl 3ammThl WX OT Koppo3uu. CriaBbl (CTaib, YyryH, AHOPaJOMHHUMH,
OpoH3a) U UX TIpuMeHeHre B ObITY ¥ MPOMBIIILIEHHOCTH.

[IlesiouHbIe MeTa/ibl: MOJIOKeHHe B [leproguueckor chcTeMe XUMUYECKHUX
snemeHToB [I. V1. MeHgeneeBa, CTpoeHUe UX aTOMOB, HaxOX[eHUe B IIpUpOJe.
dusrueckre U XUMUUeCKHe CBOMCTBA (Ha rpuMepe HaTpusi U Kanus). OKcuzbl U



TUAPOKCUBI HAaTpusi M Kanus. [IpumMeHeHWe I1Ie/IOUHBIX MeTa/VIOB U HUX
CcoeIMHEeHUH.

[ITesiouHO3eMe/ibHbIE MeTa//Tbl MarHUM W Ka/lbLiUM: TOJIO)KeHHWe B
[Tepuognyeckor cucteMe xumuuyeckux snemeHToB [I. Y. MeHgeneeBa, cTpoeHUe
VX aTOMOB, HaxOX/leHue B ripupoe. Prusnueckre U XUMUYeCKUe CBOMCTBA MarHus
Y Kajabuus. BakHelillive coeivHeHUs] KanbLusi (OKCUA, TUAPOKCU[, COJIK).
JKécTkoCTb BOJbI U CTIOCOOLI €€ yCTpaHeHusl.

AsroMuHUN: TIoJIoKeHWe B [leprorueckon cucteMe XUMUYECKHUX 3/IEMEHTOB
. W. MenpeneeBa, cTpoeHUe aTtoma, HaxoxzeHue B npupoje. dusnueckve u
XUMUYeCKre CBOMCTBa alOMHHHUSA. AM(OTepHble CBOKMCTBA OKCHUA Y TUIPOKCHA
A/TFOMUHUSL.

Kene3o: nosoxxenue B Ilepuogyueckon cructeMe XMMUYECKUX 371eMeHTOB [].
N. MenpeneeBa, CTpoeHWe aTroMma, HaxoX[eHue B Iipupoge. dPusnueckue U
XUMHUeCKHe CBOMCTBa »kese3a. OKCU/bI, THIPOKCH/IBI U conu xKeste3a (1) u >xene3a
(ITI), ux cocras, CBOMCTBA U MOTyUYeHHeE.

XumuuecKutl 5KcnepumeHm:

O3HaKOMJIeHHe C o0pa3llaMd MeTa/uIOB M CIUVIaBOB, UX (U3NUECKUMHU
CBOMCTBaMH, M3yueHWe  pe3y/bTaTOB KOPPO3WHM  METa/VIOB  (BO3MOJKHO
WCTIO/Ib30BaHWe BHleOMaTepHasioB), OCOOEHHOCTeM B3auMMOIENCTBUS OKCH/A
Ka/JbLid W HaTpus C BOJOU (BO3MOXKHO WCIIO/Ib30BaHHE BH/leOMaTEPUasoB),
WCCJIeJOBaHe CBOMCTB >KECTKOW BOJbI, MPOLIeCCa TOPEeHUs Keje3a B KUCI0poJe
(BO3MOXXHO  HCIIO/Ib30BaHME  BUJleOMaTePUA/IOB), TMPU3HAKOB  MPOTEKaHHUs
KaueCTBEHHbIX peakl|iii Ha WMOHbI: MarHusl, Kasblys, aJtOMUHUS, 1[MHKA, >Keje3a
(II) u >xkene3a (III), mequ (II), HabrOZEHWE W OTMMCaHUE TIPOLIECCOB OKpAIIUBAHMUS
IJlaMeHU WOHAaMU HaTpus, Kaausgd W Kaablusi (BO3MOXXHO MCII0JIb30BaHUE
BU/leOMaTepUaIOB), UCC/Ie/JoBaHe aM(OTePHBbIX CBOMCTB TMAPOKCHU/IA aTFOMUHUS
Y TUJPOKCH/a LIMHKA, pellleHre SKCIIepMMeHTa/IbHBIX 3a/iau Mo TeMe «BakHeuime
MeTaJsulbl U UX COeJUHEeHUS».

XuMuUA U OKpYy)Kawlias cpeja

BewectBa 1 maTepuasnbl B TIOBCEJHEBHOM >KU3HU 4YesioBeKa. be3omacHoe
WCTI0/TIb30BaHKe BeIeCTB U XMMHUYEeCKUX peakiyii B ObiTy. [lepBasi Tomolib TIpU
XAMMWYECKUX 0XKOraxX U OTpaB/IeHUsX.

XvMHUYecKoe 3arpsisHeHHe OKDY’Karollen cpefbl (TipefienbHasi [JOMyCTUMast
KOHL[eHTpaLus BewecTs, aanee — [11K). Poib XviMuu B pellieHUH 3K0JI0TAYeCKHAX
nipobsiem.

XumuuecKutl 3KcnepumeHm:

n3ydeHre 006pa3ljoB MaTeprasnoB (CTEK/0, CTUIaBbl METaJ/IOB, TMOJMMepHbIe
MaTrepua’ibl).

Mesicnpeomemuble cesizu



Peanu3zaliss MeXXIipeJIMeTHbIX CBsi3eld TIpU W3yueHUWHM XWUMHUM B 9 Kiacce
OCYILIeCTB/ISIETCST 4epe3 UCMO/Ab30BaHME KaK OOIL[UX ecTeCTBeHHO-HAyUYHbIX
TIOHATUH, TaK W TIOHATHUM, SBSION[AXCS CUCTEMHBIMM /IJIs1 OT/IeJIbHBIX TPe/MEeTOR
€CTeCTBEHHO-HAay4YHOTI'0 1JUK/Ia.

OO01ipe ecTeCTBeHHO-HayuHbIe TIOHSITHS: HAay4HbIM (DaKT, TUTIOTe3a, 3aKOH,
TeOpusi, aHaau3, CUHTe3, KaacCU(PUKaIus, T[epUoJUUIHOCTb, Hab/oeHue,
9KCIIEPUMEHT, MO/Ie/IMpOBaHue, H3MepeHue, MOJie/b, SiBJieHWe, TapHUKOBBIM
3¢ (eKT, TeXHOIOTUs, MaTepHaJIbI.

dusrka: Marepusi, aTOM, D3J€KTPOH, MPOTOH, HEWTPOH, WOH, HYKJIUJ,
W30TOMNbl, pPaJUOAKTUBHOCTb, MOJIEKYJa, 3/AeKTPUUYECKHWW 3apsifi, MNPOBOJHUKHU,
TOJIyTIPOBOJITHUKH,  AUSJIEKTPUKH, (POTO3/IeMEeHT, BelleCcTBO, Teno, OO0BEM,
arperaTHoe COCTOSIHME BeLeCTBa, I'a3, paCTBOP, PACTBOPUMOCTb, KpUCTa//IAYecKas
pelléTKa, CIjiaBbl, (PU3nMUecKrde BeWUUHbI, €JIVHULIbI U3MepeHusi, KOCMUYecKoe
TIPOCTPaHCTBO, MJ1aHeThl, 3B&3/bl, CoHLIe.

buonorusi: dboTocuHTe3, JbixaHue, O6uocdepa, sKOCHCTeMa, MUHepabHbIE
yI00peHusi, MUKPO3JIEMeHThI, MaKpO3/IeMEeHTHI, TUTaTeTbHbIe BeIlllecTBa.

leorpadusi: atmocdepa, ruapocdepa, MuHepaabl, TOPHbIe TOPO/BbI,
T10Jie3HbIe UCKOIaeMble, TOTJIMBO, BOJAHbIE PECYPCHI.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHNN
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JINHHOCTHBLIE PE3YJ/IBTATHBI

JINUHOCTHBIE pe3y/ibTaThl OCBOEHMSI MPOrpaMMbl OCHOBHOTO 00Iiero obpa3oBaHUs
OOCTUraloTcsi B XxoJle OOyueHMs] XMMUM B eAUHCTBe YyueOHON U BOCIUTATe/bHOU
JlesITe/IbHOCTU B COOTBETCTBUM C TPaJULIMOHHBIMU DPOCCHUMCKHMMH COLMOKYJIbTYPHBIMU U
JYXOBHO-HPABCTBEHHBIMU LIeHHOCTSIMH, TIPUHATHIMU B 00ILleCTBe MpaBWiaMu U HOpMaMu
TOBeJIeHUst U CTIOCOOCTBYIOT TMpOLieCccaM CaMOIIO3HAHMSI, CAaMOPa3BUTHS U COLMAIM3aliuu
00yuaroIuXCsl.

JINuHOCTHBIE pe3y/bTaThl OTPa)Kal0T FOTOBHOCTh 00YYalOL[UXCsl PYKOBO/ICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LEHHOCTHBIX OPYEHTALlM! U pacllMpeHye OMbITa JesTeJIbHOCTH Ha
eé OCHOBe, B TOM UHCJIe B YaCTHU:

1)maTpuoTHUeCKOro BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHWS K OTeueCTBEHHOMY KYJIbTYPHOMY, WCTOPUYECKOMY H
HayYHOMY HacJeZIui0, TOHUMaHUs 3HaueHUsl XMMHUYeCKOW HayKu B JKU3HHW COBPEMEHHOI0
o0iiecTBa, CrOCOOHOCTM  B/aZieTb  [JOCTOBepHOW wuHGOpMaleid 0 TepeJoBbIX
JOCTVDKEHUSIX M OTKPBITUSIX MHUPOBOM M OTeUeCTBEHHOW XUMWHU, 3aMHTEPeCOBAaHHOCTH B
HayYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpPa U 0011IeCTBa;

2)rpak{aHCKOro BOCIIMTaHUA:

TMpe/ICTaB/IeHUsl 0 COLIMA/IbHbIX HOPMaXxX U MpaBUjaX MeX/IWYHOCTHBIX OTHOLLIEHU B
KOJI/IEKTVBe, KOMMYHUKaTUBHON KOMITETEHTHOCTH B OOIL[eCTBEHHO I10JIe3HOM, yueOHO-
WCC/Ie0BaTe/IbCKOM, TBOPUECKOM U JPYTUX BUJAX [eATebHOCTH, TOTOBHOCTU K
pa3Ho00pa3HOoil COBMECTHOM /1eiTe/IbHOCTH TIPU BBINOJIHEHUU YUueOHBIX, MTO3HABaTeIbHbIX
3a/a4, BBIMOJHEHUA XWMUYECKUX SKCIIePUMEHTOB, CO3[jJaHuM Yy4eOHBbIX TPOEKTOB,
CcTpem/yieHUsi K B3alMOIOHMMAHWI0O W B3aUMOIIOMOILM B TIpoLjecce 3TON yueOHOMN
JlesITe/IbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IMOBeJleHWe Y TIOCTYNKU CBOUX TOBapHILen C
MO3ULMM HPAaBCTBEHHBIX W TIPABOBBIX HOPM C Y4Y6TOM OCO3HaHWUS I0C/Ie[CTBUU
MOCTYTIKOB,;

3)L{leHHOCTH Hay4YHOr'0 NMO3HAHMA:

MHUDOBO33peHYeCKHe Tpe/CTaB/leHusI O BellleCTBe W XUMHUUYECKOM peakLuH,
COOTBETCTBYIOLL[Ie COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBJISIIOLLE OCHOBY IS
MOHMMAaHHWsl CYILIHOCTM HAay4yHOM KapTHMHBI MUpa, TMpeJcTaB/ieHusi 00 OCHOBHBIX
3aKOHOMEpHOCTSIX Pa3BUTHS MPUPO/BI, B3aUMOCBS35IX YesIoBeKa C MPUPOJHOM CpefioH, O
PO XMMUH B IO3HAHWHY 3TUX 3aKOHOMEPHOCTeN;

M03HaBaTe/IbHble MOTHUBBI, HallpaB/IeHHbIe Ha IOJIyuyeHHe HOBBIX 3HaHWW 0 XUMUH,
HeoOXxouMbIe i 00bsCHeHUsT HaO/MI0/jaeMbIX TIPOLIECCOB U SIBJIEHUH, TI03HABaTe/IbHOM,
MH(GOPMAL[MOHHOM M UMTaTe/NbCKOM KY/IbTYPbl, B TOM UHC/Ie HaBbIKOB CAMOCTOSTETbHOU
paboThl C yueOHBIMU TeKCTaMH, CIIPaBOYHOW JIUTEPATypOU, JOCTYIHBIMUA TeXHWYeCKUMU
CpeACcTBaMU UH(OPMALIMOHHBIX TEXHOJIOTHY;

MHTepeC K 00yueHUIO U M03HaHUIO, JIF0003HATeTbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K camMo00pa30BaHUIO, MPOEKTHOW U MCC/IeI0BaTe/bCKOU JesITeTbHOCTU, K OCO3HAaHHOMY
BbIOOpY HamNpaB/IeHHOCTH U YPOBHS 00yueHus B AabHeuIeMm;



4)¢opMupoBaHMSA KYJIbTYPHbI 3/[0POBbSI:

OCO3HaHWe 1[eHHOCTU >XW3HMU, OTBETCTBEHHOIO OTHOILLIEHWS K CBOEMY 3/I0pPOBbIO,
YCTAaHOBKU Ha 3[]0POBBIM 00pa3 >KU3HMW, OCO3HaHHWe TI0C/IeACTBUM U HempusATHe BpeAHbIX
npuBbluek  (yroTrpebsieHUsi  alKOroJisi, HApKOTUMKOB, KypeHHusl)), Heo0X0AWMOCTU
cobsroieHust TpaBuU/T 6e30MacHOCTY TIpY 00pallieHny ¢ XUMUUeCKUMHU Bell[eCTBaMU B ObITY
Y peajibHOU >KU3HU;

5)Tpy/A0BOro BOCIIMTAHMSA:

VMHTepeC K TIpaKTUUYeCKOMY W3y4yeHHI0 MpodecCui U Tpy/a pas3/iMuHOIO po/a,
yBa)KeHHe K TPYyJly U pe3y/bTaTaM TPYAOBOUW [JesiTeIbHOCTU, B TOM UHC/e Ha OCHOBe
NIpUMeHeHHsI TIPeIMeTHBIX 3HAaHWM T10 XWMHH, OCO3HAHHBIA BBIOOD WHAWBUYa/bHOU
TPAaeKTOPUM TIPOJO/DKeHUsT 00pa3oBaHUs C yYETOM JIMUHOCTHBIX WHTEPeCOB U
CIOCOOHOCTU K XUMUM, OOILL[eCTBEHHBIX WHTEpecoB U TOTpeOHOCTel, yCrelHou
npodecCUOHABHON  IeITe/TIbHOCTU U Pa3BUTUS HEeOOXOJUMBIX YMEHW, TOTOBHOCTb
alafTUPOBATHCS B MpodeCcCHOHaNbHOW Cpejie;

6)3K0/10rH1uecKoro BOCIIUTAHHSA:

9KO0JIOTUYECKH 1iesiecoo0pa3Hoe OTHOIeHWe K MPUPOJe KakK MCTOUHHKY >XM3HU Ha
3emsie, OCHOBe €€ CyIIleCTBOBaHUs, MOHWMaHHe LIEHHOCTH 3/[0pOBOTO U 0Oe30racHOro
oOpa3a JKW3HM, OTBETCTBEHHOE OTHOIIeHWe K COOCTBeHHOMY (U3MUYeCKOMy U
TICUXWYECKOMY 3/I0POBbIO, OCO3HaHHWe IIeHHOCTH CoO/MIo/ieHrs MpaBua 6Ge3ormacHoOro
roBeieHus1 Ipy paboTe C Bell[eCTBaMU, a TakKXXe B CUTYaL[UsIX, YTPOXKAIOIIUX 3/0POBbIO U
JKU3HM JTHOJ1el;

CIoCOOHOCTH TIPUMEHSATh 3HAHMS, TIOJTyyaeMble MPU W3yUeHUU XUMUH, [Jis pelleHUs
3a/la4, CBSI3aHHBIX C OKpYy)Karollerd TPUPOJHOW CpeJloW, [/ TOBBIIEHWUS YPOBHS
9K0JIOTUYEeCKOW KYJIbTYPhl, 0CO3HaHHUs I7100a/IbHOTO XapaKTepa KOJ0rMuecKux rpobsieM
Y MyTel UX pelleHusi TOCPeICTBOM MEeTO/J0B XMMUH, KOJIOTMUeCKOT0 MBILLIJIEHHSs], yMEeHUS
PYKOBO/ICTBOBaTbCSl UM B MO3HaBaTe/IbHOW, KOMMYHUKAaTUBHOM U COLIMA/IbHOM MPAKTUKE.

METAITPEAMETHBIE PE3YJ/IBTATbBI

B cocTaBe MeTarnpe/MeTHbIX pe3y/bTaTOB BbIJe/SIOT 3HaUMMBble /7151 (HOPMUPOBaHUS
MHUPOBO33peHusi OO0IleHayuHble TIOHSATHS (3aKOH, Teopus, TPUHLMI, TUMOTe3a, (aKr,
cucTeMa, MpOLecC, SKCIepPUMEeHT U ApPYroe.), KOTOpble HCIIO/b3yHOTCS B €CTeCTBEHHO-
HayuyHBIX yueOHBIX TMpeAMeTax W TIO3BOJIIIOT HAa OCHOBe 3HAHUW W3 3THUX TPeAMeTOB
dbopMrpoBaTh MpejCcTaBieHre O 1|eJIOCTHOM Hay4yHOW KapTWMHe MHpa, U YHUBepCa/bHbIe
yueOHbIe zelicTBUSI (TI03HABaTe/bHble, KOMMYHUKAaTUBHbIE, DeryJsiTUBHbIE), KOTOpbIe
obecmieurBalOT (POpPMHUPOBaHHE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO W
OCYILIeCTB/IEHUIO YueOHOM /leaTeTbHOCTH.

Ilo3HaBaTe/bHbIE YHUBepPCa/IbHbIe yueOHbIe JeiiCTBHUSs

Ba3oBble jloruyecKue AeiicTBHUsA:

yMEHUsI WCI0/Ib30BaTh TPUEMBI JIOTUYECKOTO MBIILJIEHUsI TIPU OCBOEHWUU 3HAHWIA:
pPacKpbIBaThb CMbIC/T XUMWYECKHUX TMOHATUW (BBIAEISATh WX XapaKTepHble MpPH3HAKHY,
yCTaHaB/IMBaTh B3aUMOCBSI3b C JIDYTUMHU TOHSTUSIMM), HWCII0/Ib30BATh TOHATUS [JIs
00BSICHEeHUsI OT[eNbHBIX (DAaKTOB W sIBJIEHWM, BbIOWpATh OCHOBAHUS W KPUTEPUU IS
K/accuUKali XUMUYEeCKUX BelleCTB M XMMUUeCKUX peakldd, yCTaHaBIUBaTh



TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSA3M MeXJy OOBeKTaMy H3ydeHHs, CTPOUTh JIOTHUeCKHe
paccykaeHusi (MHAYKTUBHbIe, [eAyKTUBHble, [0 aHajOrWMu), [efaTb BBIBOAbI U
3aK/IH0YeHMUS;

yMeHue TpUMeHATb B Tpoljecce TO3HAaHWS TIOHATUS  (TpeaMeTHble U
MeTaripefiMeTHbIe), CUMBOJIMUECKHe (3HAKOBbie) MO/Ie/id, MCIoJ/ib3yeMble B XHUMHUH,
npeoOpa3oBbIBaTh IITUPOKO TPHUMeEHsieMble B XWMHUU MOZe/ibHbIe TIPe/CTaBleHUs —
XUMUYECKHH 3HaK (CMMBOJ 3/ieMeHTa), XuMuueckasi (hoopmysia U ypaBHEHUE XHUMUUECKOU
peakiiyd — MpU pellleHur yuyeOHO-TI03HaBaTebHBIX 3aJad, C Y4ETOM 3TUX MOJeIbHBIX
Tpe/iCTaB/ieHUd BBISIBJISITh U XapaKTepu30BaTh CYIIleCTBeHHble TIPU3HAKU H3y4yaeMbIX
00BEKTOB — XHWMHUYECKHUX BeIeCTB M XUMWUECKHX peakiui, BBIAB/IATh 0O0II1e
3aKOHOMEPHOCTH, TIPUUMHHO-C/Ie/ICTBEHHbIe CBSI3M W TIPOTMBOPEYUS] B H3y4aeMbIX
TipoLieccax | siBJIeHUsIX.

Bba3oBblie ucciegoBare/lbCcKe JeUCTBYS:

yMeHH1e UCMO0/b30BaTh MOCTaB/eHHbIe BOMPOCKHI B KaueCTBe MHCTPYMEHTa T03HaHus,
a TaKKe B KauecTBe OCHOBBI Jjisi ()OPDMUPOBaHUs TUIIOTE3bI 110 MPOBEPKE MPaBUIbHOCTH
BbICKa3bIBaeMbIX CY>K/I€HUM;

npuoOpeTeHWe OIbITA 10 I[JIAHUPOBAaHWIO, OpraHW3alii W  TIPOBEEHUIO
yUeHHUYeCKUX JKCIIePUMEHTOB, yMeHHe Hab/itoaTh 3a X0/I0M TPOIiecca, CaMOCTOSITe/TbHO
TIPOrHO3UPOBATh ero pe3y/bTar, (opMy/IMpoBaTh 0000IeHUs U BBIBOJBI TI0 Pe3y/ibTaTaM
TIPOBE/IEHHOTO OTIbITA, MCC/Ie/I0BaHMUsI, COCTaB/ISATh OTUET O MPO/ie/IaHHOM paboTe.

Pabora c uHopmanmeit:

yMeHHe BbIOMpATh, aHATM3UPOBaTh U UHTEPIPeTHPOBaTh UH(POPMALIUIO Pa3TAYHBIX
BUJIOB U (OpPM TIpe/CTaB/leHUs, TIOJy4yaeMyl) W3 pa3HbIX HCTOYHUKOB (Hay4yHO-
TONyJ/ISipHasi JUTepaTypa XUMHUUYECKOTO COj/iepKaHus, CIIPABOUHbIE TOCOOUSs, pecypcChl
WHTepHeTa), KpUTUUECKU Ol|eHHWBATh MPOTUBOPEUMBYIO U HEeJJOCTOBEPHYIO HH(OPMaI[HIO;

yMeHWe TIDUMEHSITb pa3uuHble MeTOAbl W 3amnpochkl TIpU TIOWCKe U oTOope
MHGOpPMAI[MU U COOTBETCTBYIOIIUX AAHHBIX, HEOOXOAUMBIX /ISl BBITIOJIHEHHSI YUeOHbIX U
MO3HABaTe/NbHLIX 3aJau  OMpe/ile/IEHHOr0 THUIMa, IipuoOpeTeHHe OmbiTa B 00/1aCTH
MCIT0J/1b30BaHUs1 HH(OPMaI[MOHHO-KOMMYHHUKATUBHBIX TeXHOJIOTUM, OB/ajleHUe KYJIbTypoi
AaKTUBHOTO MCITO/Tb30BAHUS Pa3/MUHbIX TOMCKOBBIX CHCTEM, CaMOCTOSITe/IbHO BBIOMpPATh
ONTHUMaJ/IbHY}0 (OpMy TIpe/CcTaB/ieHdss WHGOPMALMM W WUIIOCTPUPOBATh pelllaeMble
33/lauM HEeCJ0)KHBIMM CXeMaMM, [JuarpaMmaMu, ApyruMH ¢dopMaMu rpadvku M UX
KOMOHHAI[USIMU;

yMeHHe MCTIO0Mb30BaTh ¥ aHA/IM3UPOBATh B Ipoliecce yueOHOM U MCC/ie[joBaTeTbCKOM
JesiTeNTlbHOCTY UH(POPMAaLMI0 O BJUSHUM TPOMBIILIEHHOCTH, Ce/JbCKOTO XO3SIMCTBa U
TPaHCIIOPTa Ha COCTOSTHHE OKPY»Karolllel MPUPOHOM CPe/ibl.

KoMMyHHKaTHBHbIE YHHBEPCA/TbHbIE YueOHbIe JeHCTBHUS:

yMeHMs1 3a/laBaTb BOIPOCHI (B Xofe aAuanora W (Wid) AUCKYCCHM) TI0 CYILEeCTBY
oOcykaaemoli Tembl, (POPMYJIMPOBAaTh CBOU TIPE/I0KEHUSI OTHOCUTETHHO BBITIOTHEHUS
ripe/lJIo’KeHHOU 3a/iauy;

yMeHUs TIpe/ICTaB/ISITh TOJyueHHble pe3y/bTaThl MO3HABaTe/bHOW [leATeTbHOCTU B
YCTHBIX M TMMCbMEHHBIX TeKCTaxX; JejiaTb I[Ipe3eHTaldl0 pe3y/IbTaTOB BBIMOJHEHUS



XUMHUECKOTO 3KcriepuMeHTa (y1abopaTOpHOro oOrmbiTa, J1abopaTopHOM pabOoTHI T10
HCC/IeIOBAaHUIO CBOMCTB BeIIeCTB, yUeOHOr0 MpOeKTa);
yMeHUsi yueOHOrO  COTpPyJHMUECTBAa CO CBEpCTHMKaMH B  COBMECTHOU
M03HABATe/bHONM M MCC/Ie[JOBaTebCKOM [IeITe/IbHOCTH TIPU  PelleHUH BO3HUKAOIINX
npobsieM Ha OCHOBe yuéTa OOL[UX WHTEPeCOB W COTJIaCOBaHUS Mo3uliuii (00CykaeHus,
o0OMeH MHEHUsIMHU, «MO3TOBbIe IITYPMbl», KOODJWHALIMS COBMECTHBIX [JeMCTBHH,
oripeieJieHNe KDUTEPUEB T10 OlleHKe KaueCTBa BBIMIOJTHEHHOM paboThl U ApyTHe).
PerynisaTHBHBIE YHHBepCa/IbHbIe yueOHbIe JeCTBUA:
yMeHHe CaMOCTOSITe/TbHO  Ofpefie/iAiTh 1ieJid  /IesTe/IbHOCTH, TUIaHUPOBATh,
OCYIIIeCTB/SATh, KOHTPOJIMPOBAaTb U TIPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOO
JesTeNlbHOCTb, BbIOMpaTh HauOosee 3dh@deKTHBHBIE CIIOCOOBI pellleHus y4eOHbIX U
MO3HABaTe/NbHLIX  3a/lau, CaMOCTOSTEJIbHO  COCTaB/sATb WM  KOPPeKTHPOBaTh
TIpe/IJIOKeHHbIN a/ifOPUTM JIeMCTBUN TPU BLITIOJIHEHUW 33/lJaHUN C YUYETOM TO/TyUYeHUst
HOBBIX 3HaHWUK 00 u3ydaeMbIXx OO0BEKTaX — BeIecTBaX U peakiusaX, OIeHUBATh
COOTBETCTBHE TIOYUEeHHOIO pe3y/bTaTa 3asB/eHHOW Iie/id, yMeHWe WCII0/b30BaTh U
aHa/IM3UPOBaTh KOHTEKCTHI, Tpe/ijlaraeMble B YC/IOBUY 3a/JaHUM.
IMPEAMETHBIE PE3YJ/IBTATBI
B cocraBe Tipe/]MeTHBIX pe3yJ/IbTaTOB 0 OCBOEHWIO 00SI3aTe/IbHOTO COZiepyKaHMs,
YCTAaHOBJIEHHOTO JlJaHHOM (eaepasbHON paboueil TpOrpaMMoM, BBIZIE/ISIFOT: OCBOEHHbBIE
oOy4JaroIMMKCs HayuyHble 3HAHUS, YMEHUSI U CIOCOObI JlefiCcTBUM, crieliuduyeckye s
TIpeIMeTHOM 00/1acTH « XUMUSI», BU/IbI AesTeTbHOCTU TI0 TIOTyYeHUIO HOBOT'O 3HAHUS, €r0
WHTepIipeTalyd, npeobpa3oBaHUI0 W TIPUMEHEHUIO B Pa3/IMUHBIX YueOHBIX W HOBBIX
CUTYyaLUsIX.
K koHily obyueHus B 8 Kiacce mnpeaMeTHble pe3y/ibTaThl Ha 0a30BOM YpOBHe
JIOJDKHBI OTpaXkKaTh ChOPMHUPOBAHHOCTh Y 00YUaroIUXCsl YMEHHM:
® pacKpbiBaTb CMBICJI OCHOBHBIX XHMHUUECKHX T[IOHSITHM: aTOM, MOJIeKY/Ia,
XUMUUECKWM 3/7IeMeHT, TIPOCTOe BeIecTBO, CJIOKHOe BeIecTBO, CMeCh
(ogHOpO/AHAsE W HEOJHOPOJHasi), Ba/JIeHTHOCTh, OTHOCUTe/IbHasi aTOMHasi M
MOJIeKy/IsIpHasi Macca, KOJIMUeCTBO BelllecTBa, MOJb, MOJISIPHAasi Macca, MaccoBast
J0JIS1 XUMHUYEeCKOro 3/7ieMeHTa B COeIMHeHNH, MOJISIPHBIN 00BbEM, OKCHJ, KUCJIOTA,
OCHOBaHMe, CO/b, 3JIEKTPOOTPHUIaTeTbHOCTb, CTeleHb OKHC/IEHUs, XUMUUecKasl
peakiiysi, KnaccuduKalusi peakivii: peakliui COe/IMHEHUs], PeakI[iy pa3/ioxKeHus,
peakiuM 3aMelleHus, peakiid oOMeHa, 3K30- U JH0TepMUUYeCKHe peakivH,
TeryIoBOM 3(deKT peakluuu, SAPO aToOMa, 3JIeKTPOHHBIM CJOM  aTOMa,
aTOMHasiopOuTanb, paZiuyC aToMa, XMMHUYecKasi CBsI3b, TIOJIApHAsi U HeTIo/sipHast
KOBaJIeHTHasl CBsI3b, NOHHAs CBs3b, MOH, KaTHOH, aHWOH, PaCTBOP, MaccoBasi JI0Jisl
BelllecTBa (TIPOLIEHTHAast KOHLIEHTpaLlYsi) B paCTBOPE;
® WUTIOCTPHUPOBATh B3aWMOCBS3b OCHOBHBIX XMUMHUECKUX TIOHSITUH U TIPUMEHSITb
9TU TOHATHS TPY OMMCAHUU BeIleCTB U UX TTpeBpallleHUi;
® LCIM0JIb30BaTh XMMUUYECKYI0 CHUMBOJIMKY i COCTaBjaeHUsi (hOpMy/ BeIecTB U
yPaBHEHUU XUMHUUYECKUX peaKlnu;



OTIpe/ie/iIiTh BaJIEHTHOCTh aTOMOB 3/IEMEHTOB B OMHAPHBIX COeMHEHUSIX, CTETIeHb
OKHCJIEHUSI /IeMeHTOB B OMHApHBIX COeIMHEHUSIX, TIPUHA/I/IE)KHOCTh BeIeCTB K
onpe/ie/iIEHHOMY KJ/IacCy COeJWHeHUW Mo (opMyrnaM, BHJ XUMHUUYECKOU CBSI3U
(KOBa/ileHTHasi U MOHHAs) B HeOPraHWYeCKUX COeIUHeHUSIX;

packpeiBaTb  cMbIc  [lepuoauueckoro 3akoHa [I. WM. MeHgeneesa:
JIeMOHCTPHPOBaTh  [OHUMaHWe  [epUOJUYeCKOW  3aBUCMMOCTA  CBOUCTB
XMMUUECKUX 37IEMEHTOB OT WX MOJ0KeHus1 B [lepuoanueckor cucteme, 3aKOHOB
COXpaHeHUs1 MacChl BeleCTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKY/ISIPHOTO
yuyeHus1, 3aKkoHa ABOrazipo;

ONMMCBhIBaTh M XapakTepu3oBaTh TabiuuHyto (opmy I[leprogryeckoil CUCTEMBI
XUMUUECKHUX 3JIEMEHTOB: pa3/inuaTh MOHATUS «TJlaBHas nmoArpymma (A-rpyrrma)» u
«1robounass moarpyma (b-rpynma)», manbie U OO/bIlve TePUObl, COOTHOCUTD
o003HaueHWsi, KOTOpble WMelOTCS B Tabnuie «llepuognueckasi cucTemMa
XUMUUeCKux 3jeMeHToB [I. M. MeHgeneeBa» C UMC/I0BBIMUA XapaKTePUCTUKaMU
CTPOEHMsSI aTOMOB XUMHUUECKHX 3/IEMEHTOB (COCTaB U 3apsi sijpa, obiijee ymciio
5JIEKTPOHOB UM pacrpeie/ieHUe UX M0 3/1eKTPOHHBIM C/I05IM);

K/IaCCU(PULIMPOBAaTh ~ XUMUYECKHWe 3JeMeHTbl, HeopraHudeckue BelecTBa,
XMMUUeCKre peaklyy (M0 YMC/IY M COCTaBYy YUYaCTBYIOI[MX B PeaklUM BeIecTB,
10 TeryioBomy 3 dexTy);

XapakTepu3oBaTh (OMMCBIBaTH) OOIHe XUMHUUYECKWe CBOMCTBA  BEIECTB
pa3/IMuHbIX KJ/IACCOB, TIOATBEpXKZasi OMUCaHWe MpUMepaMy MOJIEKYISIPHBIX
YPaBHEHUU COOTBETCTBYIOLIMX XUMHUUECKUX peaKl[nK;

MPOTHO3UPOBAaTh CBOMCTBA BeIeCTB B 3aBUCMMOCTM OT HMX KayeCTBEHHOIO
COCTaBa, BO3MOJKHOCTH MPOTeKaHUs XUMHWUYECKUX MpeBpallleHud B pa3/IMuHbIX
yCIOBUSIX;

BBIUMC/ISITb OTHOCUTEBHYK) MOJIEKY/SIDHYKO M MOJISIDHYIO MacChl BeLLIeCTB,
MacCOBYIO [IOJIF0 XMMHYECKOro 37eMeHTa Mo (popMysie COeJWHEeHHs, MacCOBYIO
JIOJTI0 BeIeCcTBa B pacTBOpe, MPOBOJUTH PaCyéThl M0 YPaBHEHUID XWUMHUYECKOU
peakiuy;

TIPUMEHSTh OCHOBHBIE OIepalyd MbICJIUTE/IbHOW eSiTe/IbHOCTA — aHalu3 |
CUHTe3, CpaBHeHHe, 000011jeHre, CHCTeMaTH3al[|i0, KIacCU(UKAIIUIO, BbISB/IEHHE
TPUYMHHO-C/IEICTBEHHbIX CBSI3ed — [/I1 HW3yUeHUs] CBOWMCTB BeIeCTB U
XUMUUECKHUX peaklvii, eCTeCTBeHHO-Hay4yHble MeTO/Ibl TT03HaHUsI — HabumoieHue,
v3MepeHre, MOo/ie/IMpOBaHue, SKCIIepUMEHT (peasibHbIM U MbIC/IEHHBIN );

C/lejoBaTh TIpaBW/IaM T10/Ib30BaHUS XMMHWUECKOW TOCy/0M U 1abopaToOpHBIM
obopy/iloBaHKEM, a TaKXKe IMpaBUIaM 0OpalljeHHsl C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKLUSIMA TIO BBIMOJHEHHIO /1ab0paTOPHBIX XWMHUYECKHUX OIBITOB TI0
MoJyueHut0 U cobupaHuio ra3000pasHbIX BelleCcTB (BOAOpOAA M KUCJI0pO/a),
TIPUTOTOBJIEHUIO PacTBOPOB C ONpeJie/IEHHOM MaCCOBOW [10Jie pacTBOPEHHOTO
BellleCTBa, I[UIAHWPOBAaTb W TMPOBOJAUTH XUMHYECKUE SKCIEPUMEHTHI 10
Pacrio3HaBaHWIO paCTBOPOB IIleJI0OYe W KHUC/IOT C TOMOLBI HHAWKAaTOPOB
(y1lakmyc, dheHondTaIeH, METUWIOPaHX U Apyrue).



K xoHIly oOyueHusi B 9 KJjacce mpeAMeTHble pe3y/ibTaThl Ha 0a30BOM YypOBHE
JIO/DKHBI OTpaXkKaTh ChOPMHUPOBAHHOCTH Y 00YUaroIUXCsl YMEHHIA:

® pAacKpbIBaTb CMBICJI OCHOBHBIX XUMWUECKUX TIOHSATHW: XWUMHWYECKUU 3SJIEMEHT,
aToM, MOJIeKyJjla, UOH, KaTUOH, aHWOH, MPOCTOe BeLeCTBO, CJI0XKHOE BelleCTBO,
BaJIEHTHOCTb, 3JIKTPOOTPUL|ATE/IbHOCTb, CTeleHb OKUC/IeHWs, XWMHUYecKast
peakiysi, XMMHWUecKasi CBSi3b, TelIOBOM 3(@eKT peakuu, MOJb, MOJISIPHBIN
00bEM,  pacTBOp,  93JIEKTPOJUTHI,  HE3JIEKTPOJIUTHI,  3JeKTPOJIUTAYECKasT
JVCCOLIMAI[HS, PeakIIMi MOHHOTO 00OMeHa, KaTa/lu3aTop, XMMHUUeCKoe paBHOBecHe,
oOpatuMbie ¥ HeobpaTHMble peakiid, OKHC/IUTeThHO-BOCCTAHOBUTE/bHbIE
peakii, OKHUC/IWTe/lb, BOCCTAaHOBUTe/Ib, OKUC/JIeHWe U BOCCTAaHOBJIeHUeE,
a/uiotponusi, amdGOTepHOCTh, XHUMUUecKass CBs3b (KOBa/IeHTHasi, WOHHas,
MeTa/I/TMyecKasi), KpUCTa//TMyecKasi pelléTka, KOppO3Usi MeTa/lJIOB, CILIaBhl,
CKOPOCTb XWUMHYECKOW peaklyu, TpefenbHO AornycthMas KoHueHTpanus [1JK
Bell|eCTBa;

® J/UTIOCTPUMPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHWUECKUX TMOHSTUH W TIPUMEHSTh
5TU TIOHSITHUS MPY OMMCAHUU BeLeCTB U UX MpeBpallleHUl;

® LCM0JIb30BaTh XMMUUYECKYI0 CHMBOJIMKY [Jis COCTaBjaeHusi (OpMy/ BeIecTB U
ypaBHEHUN XUMUYECKUX peaKIuy;

® oQripefe/iATb BaJI€eHTHOCTb W CTeIeHb OKUC/IEHWS XUMUUECKUX 3JIEMEHTOB B
COoe[iMHeHUsIX Pas/IMuHOr0 COCTaBa, NMPUHA/JIEXKHOCTh BelleCTB K OIpe/ie/IEHHOMY
KJIacCy coequvHeHUM 10 ¢opMmyJsaM, BHJ, XUMHUYECKOW CBsi3U (KOBaJieHTHas,
VWOHHasl, MeTa/ulhuecKasl) B HEOpraHUUeCKUX COeJUHEHUsX, 3apsij, HOHa II0
XUMUYeCKoW (opMysie, xapakTep Cpefbl B BOJHBIX paCTBOpPAX HeOpraHWYeCKHUX
COeIMHEHWH, TUIT KDUCTAJ/VIMUeCKOU PeLIETK KOHKPETHOTO BellleCTBa;

® packpeiBaTb cMbIca Ilepuoguueckoro 3akoHa [, W. MeHpeneeBa u
JeMOHCTPUPOBaTh €ro TOHWMaHKe: ONMCHIBaTh M XapaKTepPU30BaTh TabIMUHYIO
¢opmy [leproanueckol CUCTeMbl XUMUUECKUX 3/IEMEHTOB: pa3/iuyaThb MOHSTUS
«rnaBHasi moArpyrtma (A-rpynma)» u «robouHasi moarpyrima (b-rpyrmma)», Masnbie
U Oonblllie TIepHUO/bI, COOTHOCHTH 0003HAaueHWs, KOTOpble WMEITCS B
TepuoANuecKor Tabmuile, C YKMCIOBBIMH XapaKTepHUCTHKaM{ CTPOEHHUSI aTOMOB
XUMUUECKHUX 3JIEMeHTOB (CoCTaB U 3apsj sjapa, obillee UWC/IO 37eKTPOHOB U
pacripefiejieHle UX M0 37IeKTPOHHBIM CJI0SIM), OOBSCHSTH 001i[1ie 3aKOHOMEPHOCTH
B U3MEHEeHUU CBOMCTB 3/IEMEHTOB U UX COeIMHEHUH B Tpe/iesiaX MaJibIX MeprUo/iOB
Y [JIaBHBIX MOATPYMIT C YYETOM CTPOEHUS UX aTOMOB;

® kjaccupUUMpOBaTh XUMHUECKMe 3JIeMeHTbl, HeOpraHuueckue BellecTBa,
XMMUUeCKre peaklyy (M0 YMC/IY M COCTaBYy YUYaCTBYIOI[MX B peakl|UM BeIecTB,
M0 TervioBOMYy 3(¢eKTy, M0 H3MEHEHWIO CTeleHel OKHC/IeHUS XUMUUeCKUX
5/1IEMEHTOB);

® XapakTepr30BaTh (OMMCHIBATh) 00IIMe U crielupryeckue XUMUUeCKUe CBOWCTBA
MPOCTBIX M CJHOXHBIX  BeLleCTB, TIOATBEpPXKZJasi OMUcaHWe T[puMepamu
MOJIEKY/ISIPHBIX U IOHHBIX YPaBHEHUM COOTBETCTBYHOLIUX XUMUYECKUX PeaKLu;



® (COCTaBJISAITb YPaBHEHUS 3JIEKTPOJIUTAUECKOW [UCCOLMALIMU KUCJIOT, Le/ouer U
cojieli, TIO/NIHbIe W COKpallléHHble YypaBHeHUs peakiuii HOHHOTO oOMeHa,
ypaBHEHUS peakiii, TOATBEPXKAAIOIIHUX CYIlleCTBOBaHWE T'eHeTUUeCKOW CBSI3U
MeJK/y Bell[eCTBaMU Pa3/IMYHbIX KIaCCOB;

® pacKpbIBaTh CYLLIHOCTb OKHC/TUTe/TbHO-BOCCTAHOBUTE/IbHBIX peakium
ToCpeICTBOM COCTaBJIeHUsT 3/IEKTPOHHOTO OasiaHca 3TUX peakiui;

® TIDOTHO3UPOBAaTh CBOMCTBA BeIeCTB B 3aBUCMMOCTA OT UX CTPOEHMUS,
BO3MOKHOCTH MPOTEKaHUSI XUMHUUECKUX TIPeBPALLleHU B Pa3/IMUHbIX yC/IOBUSX;

® BBIUMC/SATH OTHOCUTEBHYIO MOJIEKY/ISIPHYI0O M MOJSIDHYIHO MacChl BelLeCTB,
MaCCOBYHO [IO/IF0 XMMMWUYECKOro 3J/ieMeHTa To (opMy/ie COeJUHEHUs,, MacCOBYHO
JIOJTI0 BelleCcTBa B pacTBOpe, MPOBOJAUTH PACYéThbl MO YPAaBHEHUKD XWUMHYECKOU
peakLuu;

e coOnrofaTh MpaBWia TM0b30BaHUS XUMHUECKOM TIoCy/oli U 1abopaTopHBIM
obopy/ioBaHHEM, a TakK)Ke TIpaBWia 0OpallleHusI C BelecTBaMi B COOTBETCTBUH C
WHCTPYKLUSIMHA TIO BBITOJTHEHHIO 1ab0paTOPHBIX XWMHWYECKHUX OTBITOB II0
MOJyueHH0 U CoOMpaHUI0 Ta3000pa3HbIX BelecTB (aMMHaka U YIJIEKUC/IOTO
rasa);

® TIPDOBOJUTH peaklv{, MOATBEP)KAAI0I[Me KaueCTBEHHbIM COCTaB pa3/IMUHbIX
BeIIeCTB: Pacrio3HaBaTh OMbITHBIM MyTEM XJI0pHA-, OpOMHUJ-, OauA-, KapOOoHaT-,
docdar-, cunukar-, cynbdar-, TUIPOKCU/-UOHbI, KaTUOHbI aMMOHHUS WU HWOHBI
W3yUeHHbIX MeTa//IOB, MPUCYTCTBYIOI[ME B BOAHBIX PaCTBOPAaX HEOPraHWUeCKUX
Bell[eCTB;

TIPUMEHSITh OCHOBHbIE OMNePaLIU MbIC/TUTE/IbHOM JesiTeIbHOCTH — aHa/li3 U CUHTe3,

cpaBHeHHe, 000011IeHNe, CUCTeMaTHU3aLIUI0, BbisIB/IeHHe PUUNHHO-C/IeZICTBEHHBIX CBSI3ei

— N1 U3yUueHusl CBOMCTB BellleCTB U XMMUUEeCKHX peakliiii, eCTeCTBeHHO-Hay4YHble

MeTO/IbI TTI03HaHUS — HaO/IIo/leHre, U3MepeHre, MO/ieTMPOBaHKe, YKCIIePUMEHT
(peasibHBIV Y MBIC/IEHHBIN).
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Pa3pen 1.IlepBoHavyaibHbIeXUMHUECKHETIOHATHSA
XUMHs1 — BaykHast 00/1aCThb
. Bbubmioreka LIOK
1.1 eCTeCTBO3HAHUSA U TIPaKTUUECKOU 5 2
https://m.edsoo.ru/7f41837c
JlesiTeTbHOCTH UejlIoBeKa
bubmioTeka 1IOK
1.2 BenjecTBa ¥ XuMHUeCKHe peakiiiu 15 1
Lu peaxh https://m.edsoo.ru/7f41837c
WNtoro no pa3peny 20

Pa3pen 2. BaxxHenmue npe/jcraBuTe/Id HEOPraHU4eCKHUX BellecTB

bubmoTeka LIOK
2.1 Bo3zayx. Kucnopog. ITonsitue 06 okcugax 6 1 hitps://m.edsoo.r/7f41837c
2.2 Bopopoa. TToHsiTHe 0 KUCIOTax U COJIAX 8 1 Brbmorexa LIOK
https://m.edsoo.ru/7f41837c
2.3 | Bopga. PactBopsl. [TorsiTHe 06 ocHOBaHMSIX 5 1 1 Bubmaorexa OK
https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE K/1aCChl HEOPraHUYeCKUX 1 1 1 bubmumoreka LIOK
' CoeIMHEeHUH https://m.edsoo.ru/7f41837¢c
Wtoro no pa3peny 30

Pazpgen 3.Ilepuoauueckuii 3aKoH u [Tepuoguueckas cucreMa XuMHuueckKux 3jieMeHnTos /I, W.
MenjeneeBa. CTpoeHue aToM0B. XUMHYecKas CBfi3b. OKUC/INTe/IbHO-BOCCTAaHOBHTE/IbHbIE

peaknuu
[Tepuoanueckuii 3akoH U [lepuoanueckas
3.1 CHCTeMa XUMUYeCKuX 3y1emeHToB [1. U 7 Bubmaotexa OK
’ o https://m.edsoo.ru/7f41837c
MenpeneeBa. CtpoeHue aToma
3.9 Xvmuueckas CBsi3b. OKUC/IUTETbHO- 3 1 Bbubmioreka LIOK
' BOCCTaHOBUTEJIbHbIE peakliuu https://m.edsoo.ru/7f41837c
bubmoTeka LIOK
Hroro rio paspery 15 https://m.edsoo.ru/7f41837c
bubmioTeka 1IOK
Pe3epBHoe Bpems 3
https://m.edsoo.ru/7f41837c
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Paszgesn 1.BemjecTBo U XUMHUeCKHe peaKIMU
[ToBTOpEHME U yr1ybIeHNe
1.1 3HaHHI7II) OCHOBH}I:I;IXyaS eJi0B 5) 1 0 Bubmioreka LOK
) pasf https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
12 OCHOBHbIE 3aKOHOMEPHOCTH 4 0 0 bubnuoreka LIOK
" | XIMMUeCKUX peakLui https://m.edsoo.ru/7f41a636
OJIEKTPOJIUTAYECKas
1.3 AHCCOEI/I&L[I/IH Xumuyeckue 8 1 1 Bubmioreka [JOK
’ ) https://m.edsoo.ru/7f41a636
peakLy B paCTBOpPax
Wtoro no pa3peny 17
Pazgen 2.HemeTa//ibl M UX COeAUHEHMS
OO0111ast XapaKTeprUCTHKa
bubmoreka IIOK
2.1 | xuMHnueckux 31eMeHTOB VIIA- 4 0 1 https://m.eds0o.ru/7f41a636
rpynnbl. ['ajoreHsl
OO0111ast XapaKTeprUCTHKa
2.2 xm\;LIEIquKEX BJIEMGHTOB VIA- 6 0 0 Bubmioreka LIOK
' ) https://m.edsoo.ru/7f41a636
rpynnbl. Cepa U eé coefIMHEHUsT
OO011jast XapaKTeprUCTHKA
9 3 | XMIMMYECKHX 5/IeMEHTOB VA- 7 0 1 bubmoreka LIOK
" | rpynmel. A30T, Gocdop 1 ux https://m.edsoo.ru/7f41a636
COe/IMHEeHUsI
OO11jast XapaKTepUCTHKA
9 4 | XAIMMUECKHX 5/IeMEHTOB IVA- 8 1 7 bubmuoreka LIOK
" | rpynmbl. YT/1epoj, U KpeMHUM 1 https://m.edsoo.ru/7f41a636
WX COeJIMHEHUsI
WToro nio pasgeny 25
Pazgen 3.MeTta/ibl 1 UX COeAUHEHHUS
. bubnuoreka LIOK
3.1 | O6uue cBoiicTBa MeTa/IOB 4 0 0 hitps://m.edsoo.ru/7£41a636
39 BakHelillive MeTasl/ibl U UX 16 1 2 bubmioreka LIOK
" | coequHeHUs https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 20
Pa3pen 4. XuMus M oKpy)Karluas cpeaa
41 BeiriectBa 1 MaTepuassl B XKU3HU 3 0 0 bubmioreka LJOK
"~ | yenoBeka https://m.edsoo.ru/7f41a636
Wtoro no pa3zpeny 3
PesepBHOe Bpems 3 0 0 bubmoreka [JOK
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