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Pa0ouasi nporpamma y4eoHoro npeamera « XUMMUSD»

1. Conep:kanue yueOHOro npeamMera « XMuMHUsI»
8 KIIACC

IlepBoHaYaIbHBIEXUMHUYECKHETTOHATHS
[IpenmeT xumuu. Posib XxuMuM B )KU3HU yesioBeka. Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BemecTB. [loHsATHE 0 MEeTOIaX MO3HAHUS B XUMUU. XUMHUS B cUcTeMe HayK. UncThieBenecTBau cMecu. CriocoObl pa3ieieHusicMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIbI XUMUYECKHX 3J1€MEHTOB. [IpocThie U ClOKHbBIEBEIIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUYEHUE.

Xumunueckaspopmyna. BareHTHOCThaTOMOBXUMHUYECKHUXIIEMEHTOB. 3aKOHIIOCTOSIHCTBacocTaBaBeiecTB. OTHOCHUTEbHAS aTOMHAs
Macca. OTHOCUTENbHAsT MOJNEKYIsIpHasi Macca. MaccoBas 10151 XUMUUYECKOT03JIEMEHTA BCOCITMHEHUU.

du3nuecKrue U XUMUYECKHUE ABICHUS. XUMHUUECKas peakus U €€ MpU3HaKU. 3aKOH COXPaHEHHUSI MacChIBEIIECTB. XUMUYECKHE
ypaBHeHUs. Knaccudukamms XuMHIeCKUX peakiuii (COeTMHECHUS, Pa3I0KEeHHUsI,3aMeIeHuUs,00MeHa).

XVWMHUYECKHN IKCTIEPUMEHT: 3HAKOMCTBO C XHMHYECKOU MOCYI0H, C TIpaBUJIaM# paOdOTHI B 1ab0paTopuu HIpuéMamMu 0OpaIieHus ¢
71a00paTOPHBIM 000PYIOBAHUEM; U3YUCHHUE U ONHMCAaHNUE (PU3UUECKUX
CBOMCTBOOPa3II0BHEOPTraHUUECKUXBEILIECTB; HA0II0/IeHHepU3NUeCKUX (TI1aBICHUEBOCKA, TAsTHUEIb A, pAaCTUpAHUECAaXapa B CTYKE,
KUIIEHUE U KOHJIEHCAIUs BOJIbl) U XUMUYECKUX (TOpEHUE CBEUH, MPOKAIMBAHUE MEIHOUIPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCJIOTOM)

SIBJICHUM, HAOII0/ICHUE U ONMCAaHNE MPU3HAKOB MPOTEKAHUAXUMHUYECKHUX PEaKIIui (pa3aoKeHue caxapa, B3auMOJICCTBHE CepHOM
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KUCJIOTHI C XJIOpUAOM Oapus,paznoxenue ruapoxkcuaa meau(Il) npu HarpeBanuu, B3auMOAEHCTBHUE Kelle3a C paCTBOPOM COJIH
meau(1l));u3yduenrnecnocodboBpasiesieHuscMecei(CnoMoIbIOMarHuTa, PUIIbTPOBAaHUE, BBITAPUBAHUE, TUCTHILISALUSA, XpoMaTorpadus),
IpOBeIEHNE OUYNCTKHU MIOBAPEHHON COJIM; HAaOII0JeHUE U

OIMCaHUEPE3yIbTaTOBIPOBEACHUSONBITA, LIUTIOCTPUPYIOLIET03aKOHCOXPAHEHUAMACCHI;CO3/ITaHUEMO 1eTIeIMOIIeK Y I(IIapOCTEPKHEBBIX).

BaxueimuenpeacTaBuTeJJMHEOPraHUYeCKUXBEIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — sneMeHT u npocroe BemectBo. HaxoxaeHuekucnopoaa B IpUpoe,
dbuznyeckre 1 XuMU4Ieckue cBoicTra (peakiuu ropenusi). Oxcunapl. [pumenenunexucnopoia. CriocoObl MOyYeHUsT KUCIOPOa B
nabopatopuu u npomsinieHHocTH. Kpyrosopot kucinopoaa Brpupojie.O30H — autoTPONnHAsIMOAUDUKAITUSIKHACIOPO/IA.

TemnoBoit 3G HEeKT XMMUYECKOM peakIuu, TEPMOXUMHUYECKUE YPaBHEHUS, K30~ U dHAOTECPMHUUECCKHUEPEaKIIuU. TOTUIMBO: yTroib U
MeTaH. 3arpsi3HeHHE BO3/IyXa, YCUJIEHHUE MapHUKOBOTO d(pdekTa, pa3pylieHne030HOBOTOCIIOS.

Bonopon — sneMmeHT u mpocTtoe BemecTBo. HaxoxaeHrue Boopoia B mpupoe, GU3ndecKre 1 XUMHUIECKUECBOMCTBA, IPUMEHE HUE,
criocoObl TTosryueHus. KucnoTsl u comm.

KonunuectBosemectBa. Mosbs. MonsipHasimacca.3akoHABoraipo. MomsipHbIi00bEMra3oB. Pacué ThimoXuMuyecKUMypaBHEHUSM.

dusnyeckue cBoucTsa BoAbl. Bona kak pactsopureins. PactBopsl. HackleHHbIe U
HEHACHIIEHHbIEPACTBOPHL. PacTBOpHMOCTEBEIIECTBBBOAE. MaccoBas A0sABEIIECTBABPACTBOPE. XUMUUECKHECBOKMCTBaBOABL. OcHOBaHuUs. Poit
bPaCTBOPOBBIIPUPOICUBKU3HNYEIOBEKA. KpyroBOpOTBOABIBIIPUPOIE.
3arps3HEHUENPUPOAHBIXBOA. OXpaHANOYUCTKAIIPUPOIHBIXBO.

Knaccuduxkanus neopranndeckux coequuennid. Oxkcunbl. Knaccudukaiys okCHA0B: coiieo0pa3yromne(0CHOBHBIE, KUCIOTHBIE,
ampoTepHbie) 1 HecoeoOpa3ytoniue. HomeHkmaTypa okCuaoB (MeKIyHApO HAS UTPUBHANIbHAS ). DU3HUECKIEUXUMUYECKUECBOCTBA
okcnoB.IlonydeHneokcuI0B.

OcnoBanus. KnaccuduxarusocHoBaHUN  IIIETOYNUHEPACTBOPUMBbIcoCcHOBaHMs. HOMeHKmaTypa
OCHOBaHUM (MEXIyHAapOAHAs U TpUBUaiIbHas). Du3znueckue u XuMUYECKHe CBOMCTBA ocHOBaHUM.[lonyueHrneoCHOBaHU .

Kucnotsl. Knaccudukarus kucnor. HoMeHkmatypa Kuciot (MexXIyHapoIHas U
TpuBHaJIbHAS ). PU3HUECKUENXUMUUYECKUEeCBONCTBaKUCIOT. PanaktuBHocTuMeTaioBH. H.beketoBa.IlonydeHueKncoT.

Conu. Homenkiatypa coseil (MexayHapoaHas U TpuBHalibHas). du3znueckue u xumuueckue cporictpacosie.[lonyduenue cosneil.
I'eHeTHUECKASICBA3BMEKTYKIACCAMUHEOPTaHUYECKUXCOECTMHEHU.
XUMHUYECKUN SKCIIEPUMEHT: KAYECTBEHHOE OIpeJIeNICHUE COJEPKaHusl KUCIOpOoAa B BO3AyXeE; MOJyYeHUE,COOMpaHue, paclio3HaBaHUE 1

HN3Yy4YCHUC CBOMCTB KHCJI0pOJa, Ha6J'IIOI[€HI/I€ BBaHMOﬂeﬁCTBHH BCIICCTB CKUCIOPOAOM U YCIIOBHUA BOSHUKHOBCHUA U MPCKPAIICHUA



ropeHus (1moxapa); 03HaKOMJICHUE ¢ 00pa31aMUOKCUIOB U OMUCAHUE WX CBOMCTB; MOJIyYEHUE, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB BOJI0po1a(ropeHue); B3auMoaeicTare Bogopoaa ¢ okcuaom meau(Il) (Bo3amokHO UCTIOIb30BaHKE
BUJIEOMATEPUAIIOB);HA0IIOIeHUE 00Pa3I[0B BEIIECTB KOTUYECTBOM | MOJIb; UCCIEAOBAHUE OCOOCHHOCTEN PACTBOPEHUS BEIIIECTBC
Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIEHUE PACTBOPOB C OIPEAECIEHHON MACCOBOM JOJIEUPACTBOPEHHOIO BENIECTBA; B3AUMOACHUCTBUE
BOJIBI C METa/NIaMH (HATPHEM M KaJbIFeM) (BO3MOKHOUCIIONB30BaHUE BUACOMATEPUATIOR); ONIPEACIICHNE PACTBOPOB KHCIIOT U IIeJI0ueh
C TIOMOIIBIO0 HHIUKATOPOB;UCCIIeIOBaHNE 00pa3Il0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOICHIE H3MEHEHUS
OKPAaCKUUHIMKATOPOB B paCTBOPAaX KHUCIIOT M IeJIoUei; n3ydeHue B3anmoieicTeus okcuaa meau(ll) ¢ pactBOpoMcepHOl KUCIIOTHI,
KHCJIOT C METAJUTAaMH, PEaKINi HEUTpaTH3aluy; MOJTyICHUE HEPACTBOPUMBIX

OCHOBaHI/If/'I,BBITCCHCHI/ICOI[HOFOMeTaHHaI[pyrI/IMI/I?)paCTBOpaCOHI/I;peH_IeHI/IeC)KCHepI/IMeHTaHBHBIXSaI[a‘IHOTeMe
«Ba)KHeﬁHIHeKJIacCBIHCOpFaHI/IIIGCKPIXCOCJII/IHGHI/Iﬁ)).

IepunoanueckuiizakonullepuognyeckasicucreMaxumuuecknxidiemMenToB/[.M.MengeseeBa.CTpoeHneaTOMOB. XHMHYECKASICBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHbIEPEAKIIUT

[lepBbie MOMBITKY KIacCU(DUKAIIMNA XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpynmax cXoAHBIX 3JIEMEHTOB(IIEIOYHbIE U
IIeJIOYHO3EMEIIbHbIE METaIIbI, TaJOT€HbI, UHEPTHBIE ra3bl). DIEMEHTHI, KOTOpPhIe 00pa3yroTaM()OTEPHBICOKCU Bl i TUIPOKCHIBI.

ITepnonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux asemMeHToB . 1. Menneneesa.Koportkonepuoanas u
mmHHOTIEproiHas hopmbl [leproanueckoit cucteMbl xumudeckux diaeMenToB J[.M. Menneneera. [lepuonapl 1 rpymmbl. OU3HdeCKUid
CMBICJI HOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHUO]Ia UTPYTIITBIIIIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHBIX siiep. M3otomnsl. DnekTponbl. CTpoeHUE ANEKTPOHHBIX 00071049€KaTOMOB MEPBbhIX 20 XUMUYECKUX
aneMeHToB [lepuonnueckoi cucremsl . 1. Menneneesa.
XapakrepucTuKaxuMuueckorosiemenranoerononoxenutoBllepnonnueckomcucreme/[.M1.Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS paJinyca aTOMOB XMMUUECKUX 3JIEMEHTOB, METAJUTMYECKUX NHEMETAJUIMYECKUX CBOMCTB MO rpynnam u
nepuoaam. 3Hauenue [lepuoanueckoro 3akona u [lepruoaguyeckoMcUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJI1 Pa3BUTUS HAYKHU U MpakTUKU. 1.
N. MenneneeB — y4€HbBIA UTPAXKIAHUH.

XumnueckascBsazb. KoBaneHTHas (Mo pHASMHENOISIPHAS )CBSA3b. DJIIEKTPOOTPULIATEIbHOCTBXUMUYECKUXAIIEMEHTOB. MloHHAsCB3b.

CrenenbokuciieHus. OKUCIUTETBHO-BOCCTAaHOBUTENIbHBIEpEAaKIUU. [ [poniecChloKnCIEHUIMBOCCTAaHOBICHU . OKUCIUTENN U
BOCCTaHOBHTEIIH.

XUMHUYECKUN SKCIIEPUMEHT: U3y4eHUE 00pa310B BEIIECTB METAJIOB M HEMETAJIIOB; B3aUMOICCTBUETUAPOKCHIA IMHKA C

pacTBOpaMu KHCJIOT U HlGJ'IO‘IGfI; IMPOBCACHUC OIIBITOB, MJIJIFOCTPHUPYIOIIUX ITPUMCPBIOKUCIIUTCIIBHO -



BOCCTaHOBUTENIbHBIXPEAKIUN(TOPEHUE, PEAKITUUPAZITOKEHUS,COCTUHEHUS ).

MexknpeaMeTHbIECBA3H

Peanuzanus MeXnpeaMeTHbIX CBA3EH NpU U3yUYEHUU XUMUU B § KJIACCE OCYIIECTBIISIETCS YEPE3UCTIONb30BAHNEKAKOOIIMXECTECTBEHHO -
HayYHBIXIIOHATUHN, TAKUTIOHATUN, ABJIA IO XCACUCTEMHBIMUISIOTACIIBHBIXIIPEAMETOBECTECTBEHHO -HAYYHOT' O 1IUKIIA.

OOmuMe ecTecTBEHHO-HAy4yHble TMOHSATUSA: HaydHbId (aKT, THUIOTE3a, TEOpHUs, 3aKOH, AaHajliu3, CHUHTE3,KiIaccuuKanus,
NEePUOJUYHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETb,IBJICHHE.

dusuka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIBI, pAAUOAKTUBHOCTh,MOJIEKYJIA, DJIEKTPUYECKUN
3apsijl, BELECTBO, TEJIO0, 00bEM, arperaTHOE COCTOSIHUE BELIECTBA,

ra3,()U3N9YeCKUCBEITNYHHBI, e IUHUIBIN3MEPCHUS, KOCMOC, INTAHEThI,3BE3 161, COTHIIE.
buonorus:porocunres, apixanue,ouocdepa.
['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIC TIOPOJIBI, TIOJIE3HBIE UCKOIIAEMBbIC, TOIUTHBO,BOTHBICPECYPCHI.

9 KJIACC
BemecrBonxummnyeckasipeakums

[lepuoanueckuii 3akoH. [lepuoauueckas cucrema xumuueckux anemeHToB /. . Menneneea. CTpoeHMEaTOMOB. 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOA0B, KA, KaIbIUs U UX COEUHEHNUN B COOTBETCTBUH C
MOJIO’KEHHUEM 3JIEMEHTOB B Ileproauyeckoil cucteMe HCTPOEHUEMHUX aTOMOB.

CrpoeHueBellecTBa: BUABIXUMUYECKONCBI3U. TUIBIKPUCTATNIMUECKUXPEIIETOK,3aBUCUMOCTHCBONCTBBEIIECTBAOTTHIIA
KPHUCTAJUIMYECKONPEETKN UBUIA XUMUYECKOUCBA3H.

Knaccuduxkaius 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB (MEXKIyHApOAHAS U TPUBHAIIbHAS ). XUMUYECKHAE CBOMCTBA BEIIECTB,
OTHOCSIILIUXCS K Pa3JIMYHBbIM KJIACCaM HEOPTAaHUYECKUX COCANHEHUN,T€HETUYECKASCBA3bHEOPTaHNYECKUX BEILIECTB.

Knaccudukanusa XuMUuecKuX peakiuii Mo pa3InuHbIM MIPU3HAKAM (110 YUCTY U COCTaBY YYACTBYIOIIMX BPEaKIIMHU BEUIECTB, 110
TerIoBoMy G (}EKTy, M0 N3MEHEHHIO CTETICHEH OKUCICHHSI XUMUYECKHUX DJIEMEHTOB,IT0 00PATUMOCTH, 110 YYACTHUIO KaTalln3aTopa).
DK30- ¥ S3HAOTEPMHUYECKHE PEAKIIUU, TEPMOXUMUYECKUEYPABHEHUSI.

[lonsiTue o ckopoctu xumuueckoil peakuuu. lloHstue 06 0oOpaTUMBIX U HEOOPATHUMBIX XUMHUUYECKuxpeakuusix. Ilonstue o
TOMOT€HHBIX u reTEPOTEHHBIX peaKuusX. [TonsTue 0 XUMHYECKOM
paBHOBecUU. DAaKTOPBI, BIUSIOIACHACKOPOCTHXUMUUECKONPEAKIIMUUTION0KEHUEXUMUYECKOTOPABHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC pPCaKmunm, BHGKTpOHHbIﬁ OaJlaHC OKHMCIIUTEIBHO-



BOCCTaHOBUTENIbHOMpPeakny. COCTaBIEHNEypPaBHEHUHOKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIXPEAKIUHCUCIIONB30BAHUEMMETOAA3IEKTPOHHOr00aaHca.

Teopust IIEKTPOIUTHYECKON TUCCOLMALMN. DIEKTPOJIUTHI U He- 3EKTPOIUThl. KaTnoHbl, aHMOHBL. MEXaHU3M JUCCOLINANT
BELIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOH cBsi3u. CTeneHs auccouuanu. CUiIbHbIeH clladble 3JEKTPOIUTHIL.

Peakiuu noHHOro oOMeHa. Y ciioBusi IPOTEKaHUs peaKuii MHOHHOTO 0OMEHa, TOJHBIE U COKPaIlEHHBIEMOHHBIE YPaBHEHUS
peakuuii. CBOMCTBa KUCJIOT, OCHOBAHHI U COJIEN B CBETE MPEACTABICHUMN
oOanexTpoiauTHieckoiancconuanuu. Kauecrsenusiepeakunnaanonbl. [lonsiTueoruaponuzeconei.

XHAMHUYECKUNA SKCIIEPUMEHT: O3HAKOMJIEHHE C MOAEISIMU KPUCTAIIIMYECKUX PEMIETOK HEOPTaHUYECKUXBEIIECTB — METAJIIOB U
HeMeTauioB (TpaduTta U aamasa), CIOXKHBIX BEUIECTB (XJIOpUIa HATPUsI );UCCIIeJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON Peakluu OT
BO3/ICHCTBUSA Pa3IUYHBIX (PAaKTOPOB;UCCIIEIOBAHUE AIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOLUALIUU KUCIIOT, MIeJI0o4uei
U coJIeH(BO3MOYKHO MCIIOJIb30BAHUE BUIEOMATEPHUAIIOB); IPOBEICHUE ONBITOB, ILTFOCTPUPYIOITUX

NPU3HAKUIIPOTEKAHUAPEAKIIMITMOHHOTr000OMeHa(00pa30BaHNE0Ca1Ka, BbICICHUETa3a,00pa30BaHUEBO/IbI );0IIBITOB,

WILTIOCTPUPYIOMUX ITPUMEPBI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (FOpCHI/IC, pCaKkuunu paSJIOH(GHI/I}I,COGILI/IHCHI/IH);
pacimo3HaBaHNC HCOPIraHNYCCKUX BCIICCTB C ITIOMOIIIBIO KAYCCTBCHHBIX peaK[II/Iﬁ Ha MOHBI;PCIICHUCIKCIICPUMCHTAJIBHBIX 3a1a4.

HemMeTanabinnxcoeJuHEeHUS

OO61ast XxapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTETCHH OKUcIeHUs. CTpoeHrE U pU3NIECKHe
CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUECKHE CBOMCTBA Ha IpUMepexyiopa (B3auMOJICMCTBUE C METallIaMH1, HEMETaIJIaMH,
nienoyaMu). XsopoBoaopoa. ColisiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, TPUMEHEeHHe. J(eficTBue XJiopa U XJIOPOBOAOPOAA
Ha OpraHU3MueIIOBeKa. BaxxHenmme XJI0puabl MUX HaX0XKIECHUE BIIPUPOLE.

O6mast xapakTepucTrKa 31eMeHTOB VIA-rpyrmmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTENIEHUOKUCICHUSI.

Ctpoenne u pusndeckre CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephl. AJIIOTPOTTHBIC MOAN(PUKAIIMUKUCIOPOIA U CEPHI.
XuMuueckne cBorcTBa cepbl. CepoBOAOPOI, CTPOCHHE, (PU3NIECKHE U XUMHUECKHECBONCTBA. OKCHUIIBI CEpPhI KaK MPEACTABUTEIH
KHCIIOTHBIX OKCUAOB. CepHasi KUCI0Ta, (U3NIECKUE MXUMHIECKUE CBOMCTBA (0OIIHE KaK MPEJCTaBUTENS Kilacca KUCIOT U
cneuuduyeckre). XUMUYECKHUEPEAKIIUHU, JIeKaIMe B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOJIy4eHUs! CepHOM KUCIOThI. [Iprmenenue.
ConucepHoil KUCIIOThI, KAYECTBEHHAs peakius Ha cyib(dar-uoH. HaxoxaeHue cepol v € coeIMHEeHUH B pupoie. XUMUYECKOe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COeAMHEHUSMU CEPbI (KUCIOTHBIE JOK/IH, 3aTPSI3HEHUEBO3/[yXal BOJIOEMOB), CIIOCOOBI
€ronpeIOTBPAICHUS.



OOmas xapakTepucTuka 3MeMeHToB VA-rpyribl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTePHbIE CTEICHUOKHUCICHUSI.

A30T, pacipocTpaHeHHEe B IpUpPOAe, (pusnueckne n XuMudeckue cBoiicTBa. KpyroBopot azoTa B nmpupoae. AMMUaKk, ero pusndeckue u
XUMHYECKUE CBOMCTBA, TOJydeHne u mpuMeHeHue. Conu aMMOHUS, NX(PU3HIECKIEe i XUMUYECKHAE CBOMCTBA, MpuMeHeHue. KayecTtBeHHas
peakius Ha HOHbI AMMOHHSI.

ABOTHasIKUCIIO0Ta,e€noNyueHue, hU3nyecKuenXuMUIeCKuecBocTBa(00UeKaKIIpeAcTaBUTEsIKIaccakucioTucnenupuueckue). cnoas3oB
AHUEHUTPATOBHUCOJICHAMMOHMIBKAYE€CTBEMUHEPATLHBIX Y100 pEHUT.

XUMUYECKOe 3arps3HEHUE OKPYIKAIOIIEH cpeibl COSTMHEHUSAMU a30Ta (KUCIOTHBIE TOXKIH, 3arpsI3HEHUEBO3/1yXa,TOYBHI U

BOJIOEMOB).

docdop, annorponHsie Moaudpukanuu Gocdopa, punueckrue 1 XuMUIECKUe CBONCTBA.
Oxcuadocdopa(V)ubochopuaskucinora,hu3ndecCKUEHXUMUYECKIECBONWCTRA, ToydeHue. Miconbp3oBannedochaTroBBKaYeCTBE
MUHEPATBHBIX YAO0OPCHUIA.

OObmas xapaktepuctuka 3meMeHToB [V A-rpynmbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHHOKUCIICHHUS.

VYrnepon, amioTponHbie MOaU(MUKAIINHT, pACIPOCTPAHEHKE B IpUpPoJe, GU3nUecKre 1 XuMuueckuecBoiicTBa. Ancopouus. Kpyrosopor
yriaepoza B mpupoje. OKCUIbI yriepoa, ux Gpusndeckue 1 XMMHYECKUECBONCTBA, JEHCTBIE HA JKUBbIE OPTraHU3MBbI, TOJyYeHHUE U
NpUMEHEHHE. DKOJIOTHYECKUE
npo0embl,cBsizaHHbIecokcuaoMmyTIiepoaa(1V);runore3arno6anbHOTONMOTETNICHUSIKIIMMATA; TAPHUKOBBIHA D (DEKT.

VYronpHas kucnoTa u €€ conu, ux Gu3nuecKue 1 XUMHIECKUEe CBOMCTBA, MOJTyueHre U mpuMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaT-noHbL. Mcnonbp3oBanne kKapOOHATOB B OBITY, MEUIIMHE, TPOMBIIINIECHHOCTHHU CEJILCKOM XO3SMCTBE.

[lepBoHaYanbHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoa (MeTaH, 3TaH,d3TUJICH, alleTUJICH, 3TaHOJI,

TJIMLEPUH, YKCYCHas KucioTa). X coctaB u xummudeckoe crpoenue. [lonstue

00MOJIOTTYEeCKUBAXKHBIXBEIIIECTBAX KU PaX,0€IKax, yrIIeBoIaX—HHUXPOJIUBKU3HUIEIIOBEKA.
MarepuanpbHOEEeTMHCTBOOPTaHUYECKUXUHEOPTAaHNYECKUXCOECTUHEHNM.
Kpemnwnii, ero pusndyeckrne u XUMUYECKUE CBOIMCTBA, TTOydeHrne U mpuMeHeHne. CoeqnHeHnsT KpEMHUS

Brpupoje. Oomuenpeacrasienusiodokcunekpemuansi(1V)ukpemaneBoiikucinore. CUIMKATBL, UX UCTIOIB30BaHNUE B OBITY, METUITUHE,
MIPOMBINIJIEHHOCTU. BaxkHelme cTpouTelibHble MaTepHalibl: KEpaMUKa,CTEKII0, IIEMEHT, OETOH, kene300eToH. [IpobdaeMbl 6e30macHoro
WCIIOJIb30BaHUsI CTPOUTEIBHBIX MATEPUAIOBBIIOBCETHEBHOM KU3HHU.

XUMHUYECKUN SKCIIEPUMEHT: U3y4eHUE 00pa31[0B HEOPTaHMUYECKUX BEILIECTB, CBOMCTB COJISIHOM KUCJIOTHI;IPOBE/ICHHE KaUYECTBEHHBIX

pCaKHI/II\/,I Ha XJIOPHUA-UOHBI U Ha6J'IIOI[eHI/Ie IMPU3HAKOB UX IIPOTCKAHWA; OIIBITBEL,0OTPAXKAIOIINC (1)I/IBH‘-ICCKI/IC 1 XUMHUYECKHE CBOMCTBA



rajJjioreHOB U UX COeAMHEHUN (BO3MOXKHO HCTOJb30BAaHUEBHUICOMATEPUATIOB); O3HAKOMJICHUE C 00pa3aMu XJI0pUI0B (TaJIOr€HUIOB);
03HAKOMJICHHE C 00pa3aMUcepbl U €€ COeAMHEHUAMU (BO3MOXKHO UCITOJIb30BaHUE BUJIEOMATEPUATIOB); HAOIIOICHUE
poleccaoOyrIMBaHUsACaxapanoa1eiCTBUEMKOHLIEHTPUPOBAHHONCEPHOMKUCIOTHI; U3y YEHUEXUMUUYECKUXCBOMCTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, TPOBEICHUE KAUeCTBEHHON peakluy Ha Cynb(aT-noH NHAOII0ACHHE MTpU3HaKa e€ MPOTeKaH!s; 03HAKOMJICHHE ¢ (DU3HYEeCKUMU
cBoiicTBaMu a3oTta, ¢pocdopa u
HXCOEIMHEHUN(BO3MOXKHOUCTIOIBh30BAaHUEBUIEOMATEPHAIIOB),00pa3iaMrua3oTHeIXU(POoChHOPHBIXYA00pEHHUI; TOTyYeHHE, COOUpaHue,
pacro3HaBaHUE U U3yUYeHUE CBOWCTB aMMHUAKa; MPOBEICHUEKAYeCTBEHHBIX PEAKINii Ha NOH aMMOHUS U PochaT-nuoH 1 U3y4eHHe
MPU3HAKOB MX MPOTEKAHUS,B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIbIO (BO3MOKHO
MCTIOJIb30BAaHUEBUACOMATEPHATIOB); U3YUCHHIE MOICNICH KPUCTANIMISCKUX PEIIETOK anMasa, rpadura, QpysuiepeHa;03HaKOMIICHHUE C
IPOIIECCOM aICOPOIINU pacCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIIEM M YCTPONCTBOMIIPOTHBOTA3a; MOTyUYeHHE, COOUpaHue,
pacro3HaBaHNe U U3yYeHUE CBOWCTB YIIICKUCIIOTO T'a3a; MPOBEICHNEKAUYECTBEHHBIX PEAKIINi Ha KapOOHAT- U CHIIMKAT-UOHBI U N3yUeHUE

IMPU3HAKOB UX HpOTeKaHI/IH;OBH&KOMHGHHCCHpO)IYKIII/IGﬁCHHHKaTHOﬁHpOMLIHIJIGHHOCTI/I;pGIIICHI/ICC-)KCHep HMMCHTAJBbHbBIX3a4a4YIIOTEMCE
((B&)KHCIZHII/IeHeMeTaHHBII/II/IXCOGIII/IHGHI/IH».

MeTanabIMAXCOETMHEHUS

OO6m1as xapakTepUCTUKa XMMUICCKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUM HMX IMOJI0KeHUs BlIepromnueckoit cucteMe XuMHIECKUX
anemeHToB JI. 1. MenaeneeBa u CTpOECHUSI aTOMOB.
CtpoenuneMeTtauioB. MeTauinuecKasiCBA3bUMETAUNIMYECKASKPUCTAITNYECKASIPEIIETKA. DTEKTPOXUMUYECKUNPSIAHATIPSIKEHUM METAJIIOB.
dusndeckrue 1 XUMUUYSCKHEe CBOMCTBA MeTalliIoB. OO0IIHEe criocoObI MOTydeHUsAMEeTauIoB. [IOHITHE 0 KOPPO3HH METANIOB, OCHOBHBIC
CrIocoOBI 3aIMTHI UX OT Koppo3ur. CIiiaBsl (CTadb,9yTYH, TIOpATIOMUHNN, OPOH3a)H UX MPUMEHEHUEBOBITY UITPOMBIIILICHHOCTH.

[[lenounble MeTaimbl: moJjiokeHue B Ilepmoguueckoil cucremMe Xumu4deckux 3ieMeHToB JI. M. MenpaeneeBa;CTpO€HUE WX aTOMOB;
HaXO0XXICHUE B MIPUPOJIE. du3nyecKue u XHUMHYECKHE CBOMCTBA (Ha pumMepe HaTpUs
rkanus ). OKCUABIMTHAPOKCUIBIHATPpUSAUKATUSL. [ [puMeHEeHH e T1IeIOUHBIXME TATITIOBUUXCOCTMHEHHUI.

[[lenoyHo3eMeNbHBIE METAJIBI MATHUN U KAJIBIWN: TT0J0)KeHue B [lepuoandeckoit cuctemMe XxuMuuecknuxaieMeHToB J1. M.
MeHneneeBa; CTpOCHUE UX aTOMOB; HAX0XJCHUE B ITpUpojie. PU3NUECKUE U XUMUUYECKUECBONCTBA MarHus M Kajublusa. BaxkuHeimue
COCMHEHUS KaJablUs (OKCH, THAPOKCHUI, COIH). JKECTKOCTHBOABIN CITIOCOOBI €€ YCTpaHCHHUS.

AsroMuHM#: noyioxkeHue B [lepuoanyeckon cucreme xumuueckux sneMeHToB [[. 1. MeHnaeneeBa;cTpoeHHEe aToMa; HAaX0XKJICHHE B

npupojie. Pusnyeckre 1 XMMUYECKHUE CBONCTBA allfOMUHUS. AMDOTEPHBIECBOMCTBAOKCH 1A U TUJIPOKCUIA aTFOMUHUSL.



Kenezo: nonoxenue B [lepuonnueckoii cucreme xumuuecknx 3iemMeHToB J[. 1. MeHneneeBa; ctpoeHrneaToMa; HaX0kKIACHUE B IPUPOJIE.
dusnyueckrue U XuMHUUYECKue cBorcTBa xene3a. Oxcubl, ruapokcuibl U commkene3a(ll)u xxeneza(lll),ux cocras, cBoMcTBan NMoOJIyYeHUE.

XUMUYECKHUM SKCTIEPUMEHT: 03HAKOMJICHUE ¢ 00pa3liaMy METAJIOB U CIUIaBOB, UX (PU3MUECKUMUCBONCTBAMU; U3YUEHUE PE3YIbTATOB
KOPPO3UHU METAJIIOB (BO3MOKHO HUCIIOJIB30BAHUE BUICOMATEPHAIIOB),0CO0€HHOCTEN B3aUMOICHCTBUS OKCUA KaJbLIMs U HATPUS C BOJOM
(BO3MOYKHO UCIIOJIb30BAaHUEBUICOMATEPHUAIIOB); UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI; IIpoIiecca TOPEHUsI JKelie3a B
KHCJIOPO,1€(BO3MOXKHOUCIIOIH30BAaHUEBHI€OMATEPHUAIIOB ); IPU3HAKOBIIPOTEKAHUSIKAU€CTBEHHBIX PEaKIIMITHAUOHBI

(MarHusi, KaJplus, aTrOMUHMS, ITMHKa, xene3a(ll) u xeneza(lll), meau(Il)); HabnroaeHre ¥ ONMMCAHUETTPOIIECCOB OKPAIITUBAHUS
TJIAMEHU MOHAMU HATPUs, KaJIUs M KaJbIKsl (BO3MOXKHO MCTIOJIb30BAHUEBUIEOMATEPUAIIOB); UCCIeIOBaHHEe aM(DOTEPHBIX CBOMCTB

TUAPOKCHUIA ATIOMUHUS U TUAPOKCHUIA [IMHKA; PELICHUEIKCIIEPUMEHTAJIbHbIX3a1aunoTeMe« BaxxHeNImeMe TauibIMMXCOE IUHEHUS.
XUMHAHOKpYKAKOLIascpeaa

HoBbie MmaTepualibl U TEXHOJIOTMHU. BeliecTBa U MaTepralibl B MOBCEIHEBHOM KU3HU Y€JIOBEKA. XUMUS U30poBhe. bezomacHoe
UCIIOJIb30BaHKE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBas moMols NpUXUMHYECKUX 03KOTax U oTpaBieHusx. OCHOBBI
AKOJIOTUYECKOM TPaMOTHOCTU. XUMHUYECKOE 3arpsA3HEHUEOKpYKarollecpe bl (IpeaeabHas10nyCTUMAsIKOHIEHTPAlUSBENIECTB—
[TJ1K).PobXuMHUMBPEIIEHUUIKOIOTHIECKUXITPOOIIEM.

[IpupoaHbie HCTOYHHUKHU YTIEBOAOPOIOB (YroJib, IPUPOAHBIN ra3, He(Th), IPOAYKTHI UX MEPEPaOOTKH, UXPOIBBOBITY U
MIPOMBIIIJIEHHOCTH.

XUMHUYECKUMIKCTIEPUMEHT : M3y4eHIEe00pa31i0BMaTepHaIoB(CTEKIIO,CIUIaBBIMETAIIIOB, TOJTUMEPHBIEMATEPUAITHI ).
MeknpeaMeTHbIECBS3H

Peanuzarus MeXIpeIMETHBIX CBA3CH MPHU U3YUCHUU XUMHU B 9 Kj1acce OCYIIECTBISETCS YEPE3UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX OHATUN, TaK U TIOHATUM, ABJISIOMINXCS CUCTEMHBIMU JJIAOTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [UKIa. Peanu3amnus
MEXIPEAMETHBIX CBSI3EH MPU U3YYCHUUMXUMUUBIKIIACCEOCYIIECTBISIETCIYEPE3UCTIONB30BAHUEKAKOOITUXECTECTBEHHO -

HAYYHBIXIIOHSITUNA, TAKUTTOHSATHH, ABJISFOIIUXCACUCTEMHBIMUIISIOTAETBHBIXITPEIMETOBECTECTBEHHO -HAYYHOT OLTUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TIOHATHSA: HAydHBIA (aKT, THIOTe3a, 3aKOH, TEOpHs, AaHaln3, CHHTE3,KIacChu(HKaIns,
MepUOJIUYHOCTh,  HAONIOJAEHHWE, OKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEpPEHHE, MOJICIb,ABIICHUE,TApHUKOBBIA 23 deKT,
TEXHOJIOTHS,MaTepHUaIbl.

dusznKa: MaTepus, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIbI,

PaIMO0aKTUBHOCTh,MOJIEKYJIA,3JIEKTPUUECKUIN3apsi T, IPOBOAHUKU, TOTYITPOBOIHUKH, TUIJIEKTPUKH,(HOTOIIEMEHT, BEILIECTBO, €TI0, O0BEM,



arperaTHOe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAITNYECKAs PEIIETKA,CTUIaBhl, (DU3UICCKUE BETMYHHBI, ¢ THHUIIBI
U3MEPEHHsI, KOCMUYECKOE MTPOCTPAHCTBO, IIIAHETHI, 3BE3.1bI, COHIIE.
buonorus: dorocunres, npixanue, 6uocdepa, skocucTemMa, MUHEpaIbHbIE YI0OpEeHMUS,
MHUKPORJIEMEHTHI,MaKpO3JIEMECHTHI, TUTATCIIbHBIC BEIIECTBA.
['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUTHBO,BOTHBICPECYPCHI.

2. [Inanupyemble pe3yJibTaThl OCBOEHHUSI Y4eOHOI 0 NMpeIMeTa«_XUMHS_»
2.1. IMYHOCTHBIE NJIAHNPYeMble pe3yJabTAThI:

JIMUHOCTHBIEPE3YJIbTATBI

CO}ICp)KaHI/IG y‘le6HOFO npeamMeTa «XuMHUA» oOecrieunBaeT OCBOCHHE CICAYIOIMHNX JUIYHOCHBIX U MCTAIIPCAMCTHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YIbTAaThl OCBOCHUA IIPOTPpaAMMBI OCHOBHOT'O 06HICFO 06pa30BaHI/I$I JOCTUI'aOTCA B XO)ICO6y‘IeHI/ISI XUMHUHU B CAUHCTBC
yqe6H0171 U BOCIIUTATEIbHOMN ACATCIIBHOCTHU OpFaHI/IBaHI/II/I B COOTBCTCTBHH CTPAIUTTNOHHBIMHA pOCCHfICKHMH COMMOKYJIBTYPHBIMU U
AYXOBHO-HPAaBCTBCHHBIMU CHHOCTAMU, ITIPUHATBIMHB 06HI€CTB€ IMpaBHJIaMH U HOpMaMH IMOBCACHHUA U CHOCO6CTBYIOT mnmponeccam

CaMOIIO3HaHUA, CaMOPA3BUTHANCOLHMATIN3aTUN 06yqa}0m1/1xc51.
.HI/I‘{HOCTHBIGpGSYJILTaTLIOTpa}KaI-OTC(bOpMI/IpOBaHHOCTB,BTOM‘II/ICHGB‘IaCTI/I .

IHaTpHOoTHYECKOrOBOCIIUTAHUSA
1) HEHHOCTHOI'O OTHOWIEHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY HACJICIMIO,[IOHUMAaHUS 3HAYCHHUS
XUMHYECKOM HayKH B )KMU3HU COBPEMEHHOT'0 O0IIECTBa, CIIOCOOHOCTH BIaeThA0CTOBEPHON HHPOpMaLIUEH O MePeIOBBIX JOCTUKEHUSIX

U OTKPBITUSX MUPOBOW U OT€UECTBEHHON XMMHH,3aNHTEPECOBAHHOCTUBHAYYHBIX3HAHUSAX 00yCTPOIICTBE MUpaun OOIIECTBA;

I'paxxpaHcKoroBoCMTaHMS

2) IpPEeACTABIICHUS O COUMAIBHBIX HOPMaX U MPABUJIAX MEKIIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE,KOMMYHUKATUBHOU
KOMITETEHTHOCTH B OOIIECTBEHHO MOJIE3HOU, yueOHO-UCCIE0BATENHCKOM, TBOPUECKON MAPYTUX BUIAX NEATEILHOCTH; TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM ESTEILHOCTH MPHU BHIOJIHEHUNYYEOHBIX, TO3HABATEIbHBIX 3324, BBIIOJTHEHUH XUMUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB,CTPEMIICHUS K B3AMMOTIOHUMAHUIO M B3aUMOIIOMOIIIM B IIPOLIECCE ITOU YUEOHOM
NEATENbHOCTH; TOTOBHOCTUOLIEHUBATH CBOE MOBEICHUE U MMOCTYIKM CBOMX TOBAPHUILEH C MTO3UIMN HPABCTBEHHBIX U IMPABOBBIX HOPM

Cy4E€TOMOCO3HAHUSTIOCIEACTBU I ITOCTYIIKOB;

HGHHOCTHH&)"IHOI‘OHOI}H&HHH
3) MHUPOBO33PCHUYCCKUX npez[(:TaBneHnﬁ O BCIICCTBE U XUMHYECKOU pc€aknn, COOTBECTCTBYHOIMNXCOBPCMCHHOMY YPOBHIO PA3BUTHA



HAyKU U COCTaBIIAIOIIMX OCHOBY JUIsl IOHUMAaHUS CYUTHOCTH HAyYHOMKApPTUHBI MUpPA; IPEICTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS IPUPOJIBI, B3AUMOCBA3IXUYEIOBEKACIPUPOAHON CPENON,0 POJTUXUMUN BIIO3HAHUHU
ITUX3aKOHOMEPHOCTEN;

4) Mo3HaBaTEJIbHBIX MOTUBOB, HANPABJIECHHBIX HA MMOJTYYEHUE HOBBIX 3HAHUW M0 XUMHUH, HEOOXOAUMBIX JJI00bICHEHUAHAOIIOAaeMBbIX
IIPOLIECCOBU SIBJIICHUN;

5) MO3HaBaTeNbHON, HH(OPMALIMOHHON M YUTATENbCKOW KYJIbTYphI, B TOM YHCII€ HABBIKOBCAMOCTOSTEILHON PabOThI C yUEOHBIMU
TEKCTaMHM, CIIPAaBOYHOMN JTUTEPATYPO, JOCTYIHBIMH T€XHUYECKUMUCPEACTBAMUNH(DOPMALIMOHHBIX TEXHOJIOTUH;

6) nHTEpeca K 00yYEHHUIO U TIO3HAHMIO, JTI0O03HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH KCaMO0OOpa30BaHMIO, IPOEKTHON

Y UCCJIeI0BATEIbCKON ACSATENBHOCTH, K OCO3HAHHOMY BHIOOPYHAIIPABICHHOCTUN YPOBHIO0YyUEHUABAATIbHEUIIIEM;

DopMHPOBAHUAKYJIbTYPbI3I0POBbS
7) OCO3HAHUS IEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3I0POBBIO, YCTAHOBKHU HA3/I0POBBIN 00pa3 »KU3HU, OCO3HAHUS
MOCJICJICTBUN U HEMPUSITUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUAATKOT OIS, HAPKOTHUKOB, KYpPEeHHs), HEOOXOAUMOCTU COOJIIOICHUS

ITpaBUJI 0e301acHOCTH Ipu 06paHI€HI/II/I CXUMHNYCCKNMHNBCIICCTBAMU B6BITy I/IpeaﬂbHOﬁ KHN3HU,

TpyaoBoroBocnuTaHus

8) MHTEPECAKIPAKTHUYECKOMYH3YUEHUIONMPOdECCUNUTPY1apa3InyHOTOPOa, yBAXKEHHUEKTPYIYH
pe3ysbTaTaM TPYIOBOM JACSATEIBHOCTH, B TOM YHCJIE HA OCHOBE MIPUMEHEHUS MTPEIMETHBIX 3HAHUH IO XUMHUHU,0CO3HAHHOTO BRIOOpA
WHIUBUIYaTbHON TPAeKTOPUHU MPOJOIDKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIXHHTEPECOB U CITIOCOOHOCTH K XMMHH, 00IIIECTBE HHBIX
WHTEPECOB U MOTPEOHOCTEH; ycrnenmHONIpo(hecCHOHaTbHOM NeATeTFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh

aanTHPOBATHCS BIPOGECCHOHAIBHONUCPEE;

IKO0JOrH4eCKOroBOCIIUTAHHSA

9) 5KOJIOTHYECKH IIeJIECOOOPA3HOT0 OTHOIICHHUS K IPUPOJIe KaK HCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €ECYIeCTBOBAHUS, TOHUMAHUS
IIEHHOCTH 3JI0POBOTO U 0€30MmacHOro 00pasa »KU3HH, OTBETCTBEHHOIOOTHOIIEHUS K COOCTBEHHOMY (DM3NYSCKOMY U IICHXHUSCKOMY
3JI0POBBIO, OCO3HAHUS IICHHOCTH COOJIIOICHUAIIPABUI OC30IIaCHOTO MMOBEACHUS MPU PadO0TE C BEIISCTBAMM, a TAK)KE B CHTYaIlUsX,
YTPOXKAIOIIHUX 3T0POBBIOMKH3HU JTFOCH;

10) cITOCOOHOCTH IIPUMEHSATH 3HAHHSI, TIOJy9aeMbIe TIPH U3YUCHUN XUMUH, JIJIs PEIICHUS 3a/1a4, CBA3AHHBIXC OKPYKAIOMICH MPUPOTHOM
CPEIOM, IMOBBIIIEHUS YPOBHS SKOJIOTHYECKON KYJIbTYPBI,

OCOBHaHI/IHFJ'IO6aJ'H)HOFOXElpaKTepaBKOHOFquCKHXHpO6HCMHHYTeﬁHXpGHIGHI/IHHOCPCI[CTBOMMGTOI[OBXI/IMI/II/I;



11) 3KOJIOTUYECKOTOMBIILIIEHUS, YMEHUSPYKOBOACTBOBATHCIMMBIIO3HABATEIbHOM, KOMMYHUKATUBHOMMCOLINAIbHOMIIPAKTHKE.

MeTanpeaMeTHbIe IVIAHUPYEMble Pe3yJbTAThI

MertanpenMeTHble pe3yabTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 001Iero oOpa3oBaHHWs, B TOM YHUCJE aJalTUPOBAHHOM, JOJKHBI
OTpaXKaTh:

OBJjajieHNe YHUBEPCAJbHBIMY Y4eOHBIMY M03HABATEIbHBIMHY J1€HCTBUSIMU:

1) 0a30BbIe JTOrHYeCKHe eHCTBHS:

— BBISBIISATh U XapaKTePHU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHU);

— YCTaHaBJIMBATh CYIICCTBEHHBIM MPU3HAK KiIacCU(PUKAIIMU, OCHOBAHMS i OOOOIIEHUS W CPaBHEHUS, KPUTEPUU MPOBOIUMOTO
aHaIu3a;

— C y4eTOM TMpPEJI0KCHHOW 3a7a4d BBISIBISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHMS B pacCMaTpuBaeMbiX ¢akTax, TaHHBIX H
HAOJIIOJICHUSAX;

— TpeasiaraTh KpUTEPUH JIJISI BHISIBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPECHUHIA;

— BBISBIIATH IePUIUTH HHOOPMAIINH, TaHHBIX, HEOOXOAUMBIX JIJIs pElIeHUs TTOCTABICHHOM 3a/1auu;

— BBISBISATH IPUYUHHO-CIIECTBEHHBIE CBS3U NIPU U3YUEHUU SIBIICHUI U IIPOLIECCOB;

— JIeNlaThb BBIBOJBI C HCIIOJb30BAaHUEM [JEIYKTHBHBIX W HWHIYKTUBHBIX YMO3aKJIIOYEHUW, YMO3aKIIOUEHUW 10 aHaJOTHUH,
(bopMyITpOBaTh TUTIOTE3BI O B3AUMOCBSI3SIX;

— CaMOCTOSITEIFHO BBIOHMpATh CIIOCo0 pelieHus: yueOHOoM 3a1a4u (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIIEHUs, BEHIOUpaTh HanboJee
MOAXOASAIIUN C YIETOM CaMOCTOSITEIbHO BBIACICHHBIX KDUTEPHUEB);

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

— HCIOJIB30BaTh BOMPOCHI KAK UCCIE0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

— (QopMynupoBaTh BOMPOCH], (UKCHUPYIONUIME pa3phiB MEXKAY pPEAIbHBIM W JKEIAaTeIbHBIM COCTOSHUEM CHTYyalluu, OOBEKTa,
CaMOCTOSITEIbHO YCTAHABIMBATH UICKOMOE U JAHHOE;

— QopMupoBaTh TUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHHM W CYXKICHUNU APYTUX, apryMEHTUPOBATH CBOKO MO3HIIHIO,
MHEHHUE;

— OPOBOJUTH MO CAMOCTOSITEJIbHO COCTaBJIICHHOMY IUIaHY OIBIT, HECJIOXHBIM 3IKCHEPUMEHT, HEOONbIIOE HCCIEA0BAHUE 10
YCTaHOBIICHHIO OCOOCHHOCTEH 00BbEKTa N3YUCHHSI, MPUIMHHO-CIICICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOM;

— OIIEHWBATh HAa MPUMEHUMOCTH M IOCTOBEPHOCTh MH(OPMAINH, TIOTYICHHON B XO/I¢ UCCIIeT0BaHUS (IKCTIEPUMEHTA);

— CaMOCTOSITEIbHO (OPMYJIHUPOBATh OOOOIEHUSI U BBIBOABI 1O PE3yjbTaTaM MPOBEICHHOTO HAOIIOJEHUS, OIbITa, UCCIEIOBAHUS,
BJIaJIETh MHCTPYMEHTAMM OLICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 0000IIICHUH;

— OPOrHO3UPOBATH BO3MOXKHOE JalbHEHIIEE Pa3BUTHE MPOLIECCOB, COOBITUM M UX MOCIHEACTBHUS B AHAJOTMYHBIX WM CXOJHBIX
CUTYaIUsX, BEIIBUTATh MPEINOIOKEHUS 00 UX PAa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTAaX;

3) padora ¢ uHpopManmeii:



— OPUMEHSATHh Pa3JIMYHbIE METO/bl, MHCTPYMEHTHI M 3alpoChl MPU MOUCKE U O0TOOpe MHGOPMAIMK WU JAHHBIX U3 UCTOYHUKOB C
Y4E€TOM MPEeNIOKEHHON yueOHOM 3a/1auu U 3aJJaHHBIX KPUTEPUEB;

— BBIOMpATH, AHATM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH MHPOPMALINIO PA3IUYHBIX BUAOB U (DOPM MPEICTABICHUS;

— HAXOJUThb CXOJIHBbIC apryMeHThl (MOATBEPKAAIONIME WM OINPOBEpraroiiue OAHY M Ty K€ HJCH0, BEPCHIO0) B PA3IUYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

— CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY TpeACTaBiICHUS HHPOPMAIMU W WUIIOCTPUPOBATh pEIIacMble 3ajlauu
HECJIO)KHBIMHM CXeMaMH, TuarpaMMamMu, HTHOU rpad Ko U uX KOMOUHAIIUSIMU;

— OIICHUBATh HAJIC)KHOCTh MH(OpPMAIMK MO KPUTEPHUSIM, MPEIOKECHHBIM MEIarorHuecKuM paOOTHUKOM WM CHOPMYIUPOBAHHBIM
CaMOCTOSITEIBHO;

— 3¢ (}EKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HH(POpMAIIHIO.

OBnajieHre CUCTEMOW YHUBEPCAIbHBIX YyUeOHBIX ITO3HABATEIbHBIX JEHCTBHI oOecreunBaeTr CHOPMUPOBAHHOCTh KOTHUTHUBHBIX

HABBIKOB y 00yYarOIIUXCS.

OBJageHNe YHUBEPCAJbHBIMHU Y4€OHBIMU KOMMYHUKATHBHBIMHU JI€iCTBUSIMM:

1) o0menme:

— BOCHPUHUMATH U (OPMYITUPOBATH CYXKICHUS, BRIPAXKATh SMOIIUHM B COOTBETCTBUH C IIEJIIMU U YCIOBUSIMH OOIIEHHS,

— BBIpaXXaTh ceOs (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

— pacmno3HaBaTh HeBepOaJbHBIC CPEICTBA OOIIEHNS, TOHUMATh 3HAUYCHHE COIMAIbHBIX 3HAKOB, 3HATh U PACcO3HABATH MPEINOCHUIKH
KOH(JIMKTHBIX CUTYaIlui U CMATYaTh KOH(IUKTHI, BECTH TIEPETOBOPHI;

— TIOHMMAaTh HAMEPEHHs JNPYTUX, MPOSBIATh YBOKHUTEIHLHOE OTHOIIECHHWE K COOECETHUKY M B KOPPEKTHOH ¢dopme (opMyaupoBaTh
CBOM BO3PaXKECHUS;

— B XoJe auajora u (WiM) TUCKYCCUU 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOi TEMBbl W BBHICKA3bIBATh HMJICH, HAICJICHHBIC HA
pelieHre 3a1a49u U o IJIepKaHre 0J1arokeaaTeIbHOCTH OOIICHHMS;

— COIIOCTABJISITH CBOU CYXICHUS C CYXKICHUSIMH APYTUX YIACTHUKOB JUajIora, 0OHaApYKHUBATh Pa3Indue U CXOJICTBO IMO3UIINNT;

— TyOJIUYHO MPEICTABIATH PE3YIbTATHI BBIITOJTHEHHOTO ONBITa (3KCIIEPUMEHTA, UCCIICI0BAHMS, ITPOCKTA);

— CaMOCTOSITEIFHO BRIOMpATh (hOpMaT BBICTYILICHHS C YUYETOM 3aJ1ay MPe3eHTAMA U OCOOSHHOCTEH ayINTOPUU M B COOTBETCTBHH C
HHUM COCTaBJISITh YCTHBIE U TUCbMEHHBIE TEKCTHI C UCIOJB30BAHUEM WJLTIOCTPATUBHBIX MATEPHUAJIOB,;

2) coBMeCTHAas 1eSITeJIbHOCTh:

— MOHHMMAaTh M HCMOJIb30BaTh MPEHUMYIIECTBA KOMAHIHOW W HMHIWBUAyaJIbHOW paOOThl MPHU PEIICHUHW KOHKPETHOM MPOOJIEMHBI,
000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX (POPM B3aUMOACHCTBUS MPU PEIICHUN MOCTaBICHHOM 3a/1a4H;

— NPUHUMATh I€Jb COBMECTHOW JESITEIbHOCTH, KOJJIEKTHUBHO CTPOWTH JCUCTBUA IO €€ JOCTHXKECHHIO: PaCHpeAessiTh POJIH,
JIOTOBApPUBATHLCS, OOCYXKIATh IIPOIIECC U PE3YJILTAT COBMECTHOM pabOTHI;

— yMeTb 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH, POSIBISATh TOTOBHOCTh PYKOBOJAMTH, BHITIOJHAT MOPYYCHUS, TOAYHHSATHCS;



— IUIAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThI, ONPEAENATh CBOIO pOJdb (C YYETOM MPEANOYTEHUH M BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aUMOJCHCTBUSI), PpaCOpPENeNsaTh 3aJadyd MEXIy YJIeHAMH KOMAaHJbl, y4acTBOBaTh B TPYNIOBBIX (opmax pabOThI
(o6cyxaenus, 0OMEH MHEHUSIMH, "MO3TOBBIE IITYPMbI" U UHBIE);

— BBIMOJHATh CBOKO 4YacTh PabOTHI, JOCTUTaTh KAueCTBEHHOTO pe3yjibTaTa IO CBOEMY HAMpPABJICHUIO M KOOPAUMHUPOBATH CBOU
JNEUCTBUA C APYTUMH WICHAMH KOMAH/bI;

— OILICHMBATh Ka4eCTBO CBOEr0 BKJAJa B OOIIMN MPOJIYKT MO KPUTEPUSM, CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM YYACTHUKAMHU
B3aUMOJICUCTBMUS,

— CpaBHUBATh PE3yJIbTAThl C MUCXOJHOM 3ajauell U BKJIAJ KaXKJOro 4ieHa KOMaH/bl B JIOCTHXKEHHE Pe3yJbTaTOB, pa3leisaTh chepy
OTBETCTBEHHOCTH U MPOABISATh TOTOBHOCTD K MPEOCTABICHUIO OTYETA NIEPE]] TPYNHIION.

OBnajgeHne CUCTEMOW YHHBEPCAJIbHBIX YYEOHBIX KOMMYHUKATHUBHBIX JEUCTBUN obOecneunBaeT CHOPMUPOBAHHOCTH COIHATbHBIX
HABBIKOB ¥ AMOILIMOHATBHOTO UHTEIIJIEKTAa 00YJatOUuXCsl.

OBJaeHMe YHHBEPCAJbHBIMHU Y4€OHBIMU PEeryJIsiTUBHBIMHY IEHCTBUSAMU:

1) camoopranuszanus:

— BBISBIISATH MPOOJIEMBI JIJIs1 PEIICHUS B )KU3HCHHBIX U YUEOHBIX CUTYAITUSX;

— OpPUEHTHUPOBATHCS B PA3NUYHBIX MOAXOJAAX NPUHATUS PELICHUN (MHAWBUAYAJIBHOE, NMPUHITHE PEIICHUS B TPyNIE, MPUHATHE
pelieHnui TPYIIon);

— CaMOCTOSITEJIbHO COCTaBIISATh AITOPUTM PEIICHMs 3a/1auu (WM €ro 4acTh), BEIOUpATh CMOCO0 pelieHus yueOHOoM 3a/1auu ¢ yueToM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh peijlaraéMble BApHAHTHI PEIICHU;

— COCTAaBJISTH IUIAH JEUCTBUM (IJIaH peaiu3allid HAMEUYEHHOrO ajJrOPUTMA PEIEHUs), KOPPEKTUPOBATh MPEITI0KEHHBIN aJITOPUTM C
Y4E€TOM TOJIYYeHHUSI HOBBIX 3HaHHUI 00 U3ydaeMoM OOBEKTE;

— JIey1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

2) CAMOKOHTPOJIb:

— BIJIaJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U PEDIICKCUN;

— J1aBaTh aJI€KBAaTHYIO OLIEHKY CUTYyAllMHU U MpeJiarath miaH €€ U3MEHEHUS;

— YYUTHIBaThb KOHTEKCT W NPEABUIETHh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEUICHUU y4yeOHOH 3ajayu, aganTUPOBaTh
pEIICHNE K MEHSIOMUMCS 00CTOSITEIbCTBAM;

— OOBSCHATH MPUYUHBI JOCTHKEHUS (HEJOCTIIKEHUS) PE3yJIbTATOB JEATEILHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY, YMETh
HaXOAUTh MO3UTHBHOE B IPOU3OLIEANIEN CUTYaLlUH;

— BHOCUTb KOPPEKTHBBI B JICSITEJILHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, U3MEHUBIIMXCA CUTYallUi, YCTaHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYAHOCTEN;

— OLICHHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

3) SMOLIMOHAJILHBIA HHTEJLJIEKT:

— pa3nuyvarh, HA3bIBATh U YIPABIATH COOCTBEHHBIMU SMOLUSIMU U AYMOIUSIMHU JAPYTHX;



— BBIBJISITh M @aHAJIM3UPOBATH NPUUMHBI SMOLIUH;

— CTaBUTH ce0sl HA MECTO JPYroro 4eJI0BeKa, MOHUMATh MOTUBbBI 1 HAMEPEHUS IPYTOro;

— peryimpoBaTh CIOCOO BBIPAXKEHUS IMOITUH;

4) npunsiTHe ce0st M APYIrUX:

— OCO3HAHHO OTHOCHUTHCS K APYrOMY YEJIOBEKY, €Er0 MHEHHIO;

— TIpU3HABaTh CBOE MPABO HA OIIMOKY M TAKOE K€ MPaBO JIPYroro;

— OpUHUMATH ce0sl U APYTUX, HE OCYKas;

— OTKPBITOCTb c€0€ U IPYTUM,;

— OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT.

OBnajieHre CUCTEMON YHUBEPCAIbHBIX YUYEOHBIX PETYJISTUBHBIX JNEUCTBUN oOecriedynBaeT (OPMHUPOBAHUE CMBICIOBBIX YCTaHOBOK
JUYHOCTH (BHYTPEHHSISI TO3UIMS JIMYHOCTH) WM JKU3HEHHBIX HABBIKOB JUYHOCTH (yIpaBiieHUs] CO0O0HM, CaMOJMCIUILINHBI, YCTOMYUBOTO
TIOBEJICHUS ).

PabGouass mnporpamma cdopmupoBaHa ¢ ydeToM paboueld mnporpamMmbl BocnuTaHus. PaGouas mporpamma BOCHHUTaHHUS
peayCMaTpUBAET MPHOOIIEHUE OO0YYarONIUXCsl K POCCUHUCKUM TPAJAUIIMOHHBIM JTYXOBHBIM IIEHHOCTSM, BKJIIOYasi KYJIbTYpPHBIC IIEHHOCTH
CBOEH 3THHUYECKOW TPYMIBI, MpaBWiIaM M HOpPMaMm IOBEIECHUS B poccHilckoM olmiecTBe. JloCTikeHHne NaHHOUM 1enu obecreunBaeTcs
peanuzaiueil IPOeKTUPOBAHUEM YPOKOB HA OCHOBE CUCTEMHO-JIEATEIIBHOCTHOTO TOIX0/a, KOTOPBIN MpPEIoiaraeT:

— aKIEHTUPOBAHME BHUMAaHUS 00YyYarOMIMXCA Ha BOCIUTHIBAIOIIEM COACPKAHUU yUeOHOTO IIPEIMETA;

— HCIOJIB30BaHUE 00pa30BaATENbHBIX TEXHOJIOTHH, B TOM YHCJIE Pa3BUBAIOIIETO OOYUYECHHMS, HATIPABICHHBIX Ha OPraHU3aII0 YPOUHOM
JESTEIBHOCTH C COOJIIOJICHHEM aKCHOJIOTMYECKOrO TWPHHIMIA, a TakKe MPUHIMIIOB TUAJOTHYECKOTO OOIIEHUS W CHUCTEMHO-
NEeATEIbHOCTHOM OpraHu3allii BOCIIUTAHUSA.

2.3. IIpeaMeTHBIE IVIAHUPYEMbIE Pe3yJabTATHI
HPEAMETHBIEPE3YJIbTATHI

B cocTaBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00s13aTEIHLHOTO COJEPKaHUs, YCTAHOBICHHOT'O TAHHONTIPUMEPHOH paboydeit
MIPOTrPAMMO, BBIJCJISIIOT: OCBOCHHBIE 00YJAIONTUMUCS HAYYHbBIC 3HAHUS, YMEHUS UCIIOCOOBI IEUCTBHM, cielMPpUIECKUE I PEAMETHON
obnactu «XUMHUS», BUIBI IE€SITEILHOCTH MOMOJYYSHUI0 HOBOTO 3HAHMS, €0 UHTEPIIPETALNY, IPEOOPa30BAHUIO U PUMEHEHUIO B

Pa3InYHbIX y‘—Ie6HBIX HHOBBIXCUTYAIlUAX.

[IpenMeTHBIEPE3YNHTATHIOTPAKAIOTCHOPMUPOBAHHOCTHYOO yHAIONITUXCACIIEC IY O XYMEHHH:

8 KIIACC

1) packposieanib cmsvicji OCHOBHBIX XUMHUUYCCKHUX TTOHSITUI aTOM, MOIJICKYJIA, XUMHYECKUI QJICMCHT, IIPOCTOCBCIICCTBO, CJI0KHOC

BCIICCTBO, CMEChH (OI[HOpOI[HaH u HGOI[HOpOI[HaSI), BAJICHTHOCTb, OTHOCHUTCIIbHAAATOMHAA 1 MOJICKYJISIpHAasa MacCa, KOJIMYCCTBO BCUICCTBA,



MOJIb, MOJISIPHASI Macca, MaccoBasi JOJISIXUMHUYECKOTO PJIEMEHTA B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTAa, OCHOBAaHHUE,
COJIb,3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHh OKUCIICHUS, XUMUUYECKasl peakilus, KiiaccuuKaius peakiunii: peakiiMuCcoeIMHEHUS, PEaKIINN
pa3lioKEHUs, pEaKIUU 3aMENIEHUs, peaKkIuu 00OMeHa, HK30- U IHAOTEPMUUECKUEPEAKIINY; TETIIOBOM 3 (PEeKT peakiuu; aipo aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paanycaToMa, XUMHUUECKas CBsI3b, MOJSIPHAs U HEMOJISIpHAS KOBAJIGHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KATMOH, aHHOH,PAaCTBOP,MaCCOBasI0JISIBEIIIECTBA(IIPOIIEHTHASIKOHIICHTPAIIH S ) BPACTBOPE;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUN (CM. M. 1) ¥ IPUMEHSTH 3TH MOHATUSIIPUONUCAHUN BEIIECTBU UX
[IPEBPALLCHUN;

3) ucnonv306ams XUMUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBIICHHs (hOPMYJT BEIIECTB U YPABHEHUM XUMHUUCCKUXPEAKIIHI;

4) onpeodensamb BAICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb OKUCIICHUSDIEMEHTOB B OMHAPHBIX COSTMHECHUSX;
MPUHAJIC)KHOCTH BEIIECTB K ONMPEACTEHHOMY KJIACCy COCIMHEHUM
nodopmyJiaM;BUIXUMUUECKONCBI3M(KOBAJICHTHASUMOHHAS ) BHEOPTAaHUYECKUXCOSTUHCHUSX

5) packpwvieams cmuica llepuonnueckoro 3akona . 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHUETIEPUOANYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHX AJIEMEHTOB OT UX MOJIOkKeHUA B [lepnonnueckoiicucreme; 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, TOCTOSIHCTBA
COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4eHHU,3aK0HAABOTa/Ip0;0NMHUCHIBAThHXapaKTepu30BaThTa0IMuHyt0QopMyllepronnye ckonCUCTEMBIXUMHUECKIX AJIEMEHTOB: pa3inyaTh
MOHATHUSA «TJ1aBHas noarpymnmna (A-rpymnmna)» u «modounas noarpynma (b-
TpyIIa)»,Maablen00bIIUETIEPHUOIbl;COOTHOCUTHO003HAUECHH ST, KOTOPHIEUMEIOTCABTAOTUIIE
«lleprnoanueckas cucrema xuMuueckux 351eMeHTOB 1. M. MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMUCTPOCHHUSI AaTOMOB
XUMUYECKHUX PJIEMEHTOB (COCTaB U 3aps]l A71pa, 00I1Iee YUCIIO SJIEKTPOHOB UPACIIPEEICHUEUX 10 SJIEKTPOHHBIM CIIOSIM);

6) KraccuguyuposamsXuMUIECKUEITEMEHThI; HEOPTaHNUYECKUEBEIIECTBA; XUMUIECKUEPEAKIINU(TTOUUCITYUCOCTABYYYaCTBYOIINX
BPEAKIMUBEIIECTB, MOTEIIIOBOMYI (D (DEKTy);

7) xapakxmepuzoeams (onucviéams) OONTNE XUMUIECKUE CBOMCTBA BEIIECTB PA3THUHBIX
KJIACCOB,IIOATBEPKAASONMCAHUETPUMEPAMUMOJICKYJISIPHBIXYPABHEHUHCOOTBETCTBY FOIIIMX X UMUYECKU X PEAKIU I

8) npocno3uposamsb CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa; BO3MOKHOCTUITPOTEKAHUSIXUMAYECKHUX
MPEBPAILLECHUN BPa3JIMYHBIX YCIOBHUSX;

9) 6vIuUCAAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MACChI BEILIECTB; MAaCCOBYIO JOJTOXUMHUYECKOT0 3JIEMEHTA 10
(dbopmylie COeTMHEHHS; MaCCOBYIO J0JII0 BELIECTBA B PACTBOPE; MPOBOJUTHPACUETHINIO YPABHEHUIOXUMUYECKON PEAKIINU;

10) npumeHsmMbOCHOBHBIEONIEPALIMUMBICIIUTEIIbHONIEATETbHOCTU—AaHATU3UCUHTE3,CpaBHEHNE,000011I€HIE, CUCTEMATU3AIIHUIO,



KJ'IaCCI/I(l)I/IKaI_II/I}O, BBIABJICHUC IPUYIUHHO-CIICACTBCHHBIX CBSI3EM — AJBIN3YUCHUA CBOMCTB BCHICCTB 1 XUMHUYCCKHUX peaKuHﬁ;

€CTECTBEHHO-HAYYHbIE METObI MO3HAHNUS —HAO0II0ICHUE, U3MEPEHNE, MOIETMPOBAHNE,IKCIIEPUMEHT(PEATBHBIMMBICICHHBIN );

11) crnedoéams NpaBUIaM MOJIB30BAHUS XUMHUUECKOU MOCYI0M U 1a00paTOPHBIM 000PYIOBaHUEM, A TAKXKEIpaBUiIaM OOpallleHus C
BEILIECTBAMU B COOTBETCTBUU C UHCTPYKIIUSIMHU 10 BBIMOJTHEHUIO JJAOOPATOPHBIXXMMUYECKHUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOPOa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB € OMPEEIEHHON MacCCOBOM J10JIe pacTBOPEHHOTO
BEIIIECTBA; MJIAHUPOBATH UIPOBOJAUTHXUMHUYECKUEIKCIIEPUMEHTHIIIOPACTIO3HABAHUIOPACTBOPOBIIEIOYEH UK CIOTCIIOMOIIIBIO

WHIUKATOPOB(JIaKkMYyC,peHonpTaaenH, MeTHIOPAHKHUID. ).

9 KJIACC

1) packpuvieams cmbicl OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUUECKUHN AJIIEMEHT, aTOM, MOJICKYJIa, HOH,KaTHOH, aHUOH, TIPOCTOE
BEILECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUILIATEIBHOCTD,

CTEMIEHbOKHUCIICHUS, XHMUUECKAsPEAKITU S, XUMHUUECKASCBSA3h, TEIIIOBOMA (PP EKTpeaKIInm, MOJIb,MOJIIPHBIHOOBEM, pPACTBOD; DIIEKTPOIIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, PEaKIIM HOHHOTO 0OMEHa,KaTanu3aTop, XMMUYECKOe PaBHOBECUE, OOpaTUMBbIE U
HeoOpaTUMBbIE PEAKIIMH, OKUCITUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIUTEIh, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE,
aIOTpONus,aM()OTEPHOCTh, XUMUYECKasi CBA3b (KOBaJICHTHAs, MOHHAsI, METAJUTMYECKas ), KpUCcTaJUTMUecKas peméTka, Koppo3ust
METaJJIOB, CIJIaBbl; CKOPOCTh XUMHUYECKOM peakiuu, npenesbHo nomnycrumas konueHntpauusa(I1IK)BemecTsa;

2) unmocmpuposams B3auMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN (CM. M. 1) M IPUMEHATH 3TU MOHATHAIPUONUCAHNUN BEIIECTBU UX
MpEBpAILCHUN;

3) ucnonvb308amv XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBIIEHUS (DOPMYTT BEIIECTB U YPABHEHUN XUMUYECKUXPEAKIINN;

4) onpedensamb BAIGHTHOCTb U CTENIEHb OKUCIICHUSI XUMUUYECKUX 3JIEMEHTOB B COEUHEHHUSIX PA3IMYHOIOCOCTABA; MPUHAJIEAKHOCTh
BEIIECTB K ONPENeNEHHOMY KIIAaCCy COCIMHEHU 10 (OopMyiiam; BU]
XUMHYECKOMCBS3H(KOBAICHTHAS, HOHHAS, METAJUTMUECKAasl ) BHEOPTaHNYECKUXCOCTMHEHUSX;3aPAIMOHATIOXUMUYECKOH(DOpMyIie; XapaKTep
Cpe/bl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEMHEHUM, THUI KPUCTATUIMYECKONPEIIETKUKOHKPETHOTO BEIIECTRA;

5) packpvisams cmbica Ilepuonnueckoro 3akona [[. 1. MenneneeBa v 1eMOHCTPUPOBATh €r0 TOHUMAHUE OMKUCHIBAThH U
XapakTepu3oBaTh TabHuHy0 hopmy lleproanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB:pa3INuaTh MOHITHUS «TJIaBHas noArpymnmna (A-
rpynmna)» u «nodounas noarpynmna (b-rpynmna)», manasie HOOJIBIINE IEPUOIBL; COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
MEPUOANYECKOM TaOIHIE, C YUCTOBBIMUXAPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMUUECKHUX 3JIEMEHTOB (COCTaB U 3aps]l s/pa, ooliee

YHUCJIIOJICKTPOHOB 1 PaCHPCACICHUC UX 110 OJICKTPOHHBIM CJ'IO?IM); OOBSICHATH O6I]_[I/Ie 3aKOHOMCPHOCTHU BU3MCHCHHUU CBOMCTB JIEMEHTOB



U UX COCIUHEHUH B IIpeeax MaJIbIX IIEPUOI0B U IIaBHBIX HOATPYIII CY4ETOMCTPOCHUSAUX ATOMOB;

6) KraccupuyuposamvbXUMUIECKUEIIEMEHTBI; HEOPraHNUYECKUEBEILECTBA; XUMUUECKUEPEAKIUH(TIOYUCITY U COCTABY y4acTBYIOIUX B
pEaKlUU BELECTB, M0 TEIIOBOMY 3()(PEKTY, M0 U3MEHEHUIO CTENEHEHOKUCICHUIXUMUYECKUX 3JIEMEHTOB);

7) xapakxmepu3zoséams (ONKCHIBATH) 00IIKE U crIENU(PUUECKHE XUMUYECKUE CBOMCTBA MPOCTHIX U CII0KHBIXBEUIECTB, MOATBEPKIAs
OIMCaHUE IIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUXXUMUYECKUXPEAKIINN;

8) cocmaenambypaBHEHUADIIEKTPOIUTUYECKONUTUCCONMALIMUKUCIIOT, IIEII0UYE UM COIEN ; [I0JIHBIEUCOKPAILLIEHHBIE YPABHEHUS pEaKLIUI
MOHHOI0 0OMEHA; ypaBHEHUSI pEaKIIHil,
ITOATBEPKIAOIINXCYIIECTBOBAHUETEHETUY €CKOMCBA3ZUMEK 1Y BEIIECTBAMUPA3INYHBIXKIIACCOB;

9) packpuleamuvCyujHOCMbOKUCINTEIBHO-BOCCTAHOBUTEIBHBIXPEAKIIUIIIOCPEICTBOMCOCTABICHUSIEKTPOHHOr00aIaHca 3TuX
peaKLunii;

10) npoeno3uposéams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUSI; BO3MOKHOCTH IIPOTEKAHUAXUMUYECKUXITPEBPALLCHUN
BPA3JIMYHBIX YCIIOBUSAX;

11) 6viuucaames OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJIIPHYIO MAaCChI BEIIECTB; MACCOBYIO JTOJOXUMUYECKOTO 3JIEMEHTA 110
(bopMyJie COETUHEHMSI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTHPACUETHIIIO YPABHEHUIOXUMUYECKON PEAKIINH;

12) cnedoéams paBUiIaM MOJIb30BAaHUS XUMUYECKON MTOCYA0N U 1abopaTOpHBIM 000pYAOBaHUEM, a

TaKKerpaBUIaMOOpaIeHUSCBEIECTBAMUBCOOTBETCTBUUCHHC TP YKIIUSIMUTIOBBIITOTHEHUIOIA00paTOPHBIX

XUMHAYECKUXOIBITOBIIOTIONYYSCHUIONCOONPAHUIOTa3000pa3HBIXBEIIECTB(aMMHUAKANYTIIEKHCIIOTOrasa);

13) npo6odums peakiyu, MOATBEPKIAONINEe KAaYeCTBEHHBIM COCTAaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATHOIIBITHBIM ITYTEM XJIOPHUI-,
opomun-, noaua-, kapoonar-, hocdar-, CUIMKAT-, CyIbdaT-, THAPOKCUI-NOHBI, KATUOHBI AMMOHHMSI 1 HOHBI H3yUYE€HHBIX METAJUIOB,
MPUCYTCTBYIOINIKE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUXBEIIIECTB;

14) npumersims OCHOBHBIC OTIEPAIIMH MBICTUTEIHLHON JEATEILHOCTH — aHAJIU3 ¥ CHHTE3, CPAaBHEHHE,000011IeHNe, CUCTEMATH3aIIUIO,
BBISIBJICHUE TTPUYUHHO-CJICICTBEHHBIX CBSI3€H — IS M3yUeHUsI CBOMCTBBEIIECTB U XUMUYECKUX PEAKIUI; €CTECTBEHHO-HAYIHbBIE
METO/Ibl TO3HAHUST — HAOJI0JICHUE, N3MEPEHNE,MOICTMPOBAHIE,IKCIIEPUMEHT(PEATBHBIN 1 MBICTICHHBIN).

3. TemaTnuyeckoe MJIAHUPOBAHHUE

TEMATHUYECKOEIIVIAHUPOBAHHUE
s KIIACC



Ne | HamMmeHoOBaHHepa31eJ10BUTEMIIPOTPAMMbI KosmnuecTBouyacoB DJIeKTPOHHbIE HP30
n/ BCEro KOHTPOJI NMPaKkTHY4 (madporkie)
n bHbIEpPA ecKkuepa o0pa3oBaTe/ibH
00TBI 00TBI blepecypcChbl
Paznenl.IlepBoHaYAILHBIEXUMUYECKHETIOHATHS
1. | Xumus— 2 0 1 https://www.yaklass.r
1. | BaxKHAs100,1aCTHECTECTBO3HAHUSHNIPAKTHYECKOI/1eSITEILHOCT, u/
HYeJIOBEKa
1. | BemecTBa 16 1 1 https://www.yaklass.r | Xumuueckas
2. | mIXuMHYeCcKHepeaKIuu u/ NPOMbILUNEHHO
Tb YenabuHckoi
obnactu
Hroronopasnery 18
Pa3znen2.BaxkHedunenpeacTaBUTEIHHEOPIraHNYEeCKMXBEIeCTB
2. | Boznyx.Kuciaopoa.IloussiTneodoxkcuaax 7 0 1 https://uchi.ru/
1.
2. | Bomopoa. 6 0 1 https://educont.ru/
2. | lIoHAITHEOKMCIOTAXHCOISAX
2. | KosinyecTBeHHbICOTHOIIIEH USIBXUM UM 5 0 0 https://www.yaklass.r
3. u/
2. | Boma.PacTBopbLIIoHATHE000CHOBAHHAX 6 0 1 https://www.yaklass.r| BogHbie
4. u/ pecypcbl
YenabuHckom
obnactu
2. | OcHOBHBIE 10 1 1 https://www.yaklass.r
S. | kmacchl u/
HEOPraHu4ecK
HXCOCIUHECHUH
Hroronopasaeny 34

Paznen3.IlepnoanyeckniizakonullepunoanyeckascucremMa
xumuueckuxidiemeHToB/.U.MeneneeBa.Ctpoennearom
0B. XMMHYeCKasACBA3b.OKNCIUTENBHO-
BOCCTAHOBHUTEIbHbIEPEAKIMH



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

3. | [lepuoguueckuiizcakonullepnognyeckasicucreMaxuMu4ecKux | 7 1 0 https://www.yaklass.r

1. | snemenrtos/I.U.Mengeneesa.CTpoeHueaToMa u/

3. | XumnueckasicBsI3b.OKHCJIUTEIBHO- 9 0 0 https://www.yaklass.r

2. BOCCTAHOBUTCJIBHBICPCAKIIUN u/

Hroronopasueny: 16

Pe3epBHOEBpeMst 0

OBIIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68 3 6

9 KIIACC

Ne| HaumenoBaunuepasaeaosuremnporpamm | Koanyecreouacos daexrponnbie(undg| HPI0

n | bl BCEro KOHTPOJIBHBI | IpaKkTHUeck | POBbIE)0OpasoBare

/ epadoThI nepaGorpr | IPHBIEPECYPCHI

n

Pasznenl.BemecTBonxuMmuyecKuepeakuum

1. | IloBTOpEeHNENYTIyOJI€eHHE3HAHUITOCHOBH |5 0 0 https://www.yaklass

1. | pixpazaenoBkypca8kiacca ru/

1. | OcHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHUXP | 4 0 0 https://uchi.ru/

2. | eakuuii

1. | DnekTpoautTnueckasiaucconuamusa.Xumu |10 1 1 https://uchi.ru/

3. | yecKkMepeaKIMUBPACTBOPaX

Hroronopazneny 19

Pasznen2.HemMeranabluuXcoeAMHEHUS

2. | O0masixapakTepUCTUKAXUMHAYECKHXIJIEM | 5 0 1 https://www.imumk.| Xumunueckas

1. |enToBVIIA-rpynnei.I'anorensl ru/ NPOMbILIAEHHOCTb
YenabuHckomn
obnactu

2. | O0masixapakTepUCTUKAXUMHAYEeCKHXIJIeM | 6 0 0 https://www.yaklass

2. | enToBVIA-rpynnbi.CepaneécoenHeHust ru/



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.imumk.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

2. | Of0masixapaKkTepuCcTUKAXUMHYECKHUXJ1eM | 8 https://www.yaklass
3. |eHTOBV A- ru/
rpynnbl.A3or,(pochopunxcoeTMHEHUS
2. | O6mast 12 https://www.yaklass
4. | xapakTepucTHKA ru/
XUMUYeCKHX
3jieMeHTOB |V A-
IPynnbl. Yriaepoaukpe
MHUMHUHUXCOCIMHEHUS
Hroromnopazneny 31
Paznen3.MeTasibINMXCOETUHECHU A
3. | ObmmecBoiicTBaMeTALIOB 4 https://www.yaklass | Mpeanpuatma
1. ru/ YepHoOM
MeTannyprum
YenabuHckomn
obnactu
3. | BaskHeimmeMeTaJILIMAXCOETMHEH U ST 10 https://www.yaklass
2. ru/
HNroronopaszneny: 14
Pa3znend. Xumusinokpyxkawumascpena
4. | BemuectBanMaTepuablBKU3HNYeI0BeKka |4 https://www.yaklass
1. u/
Hroronopaszaeiny: 4
PeszepBHOEBpems 0
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PA |68

MME



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

IHHOYPOYHOEIIJIAHUPOBAHHUE

8 KIIACC

Ne | Temaypoka KonunyecTtBouacos Buasbl,¢

n/ BCer | KOHTPOJbH |npakTnyeck | OPMBIKO

n 0 biepadoThl | uepafornr | HTPOMA

1. |[Ipeamer xumuu. Pons xumuu B 1 0 0 VceTHEI
KU3HAYEIIOBEKa. XUMUS B CUCTEME Hompo
HayK. METOIBIMIO3HAHUSIBXUMUHT C;

2. | 3HaAKOMCTBO C MpaBUJIAMU 1 0 1 YcrHbiiionp
0e3omacHOCTH UNpuéMamMu padboThI B oc;IIpakTnu
XHUMHYECKOMIIA00paTOPHH. eckaspabot
[Ipaktuueckas padora Ne 1.IIpaBuna a;
paboThI B J1abOpaTopuu U
puEMBIOOpaIIEHHUSI C
1a60paTOPHBIMOOOPYAOBAaHUEM

3. |Tena u Bemtecta. Puznyeckue 1 0 0 VYcTHBI
CBOMCTBaBEUIECTB. ATPETaTHOECOCTOS forpo
HUEBEIIECTB C;

4. |YucTsle BeleCTBA U CMECH. 1 0 0 [TuceMeHH
CrnocoObIpazaeneHuscmecei BIMKOHTPOJI

b;

5. |IIpaktuueckas pabora: No 2. 1 0 1 [TpakTuueck
Paznenenuecmeceii (Ha mpumepe asipabora;
OYUCTKHU [MOBAPEHHOWUCOIIN)

6. | Pusznueckue U XUMUIECKUE 1 0 0 YcTHbL
SIBJICHUS. X UMUYECKASPEAKLINS HOIIpo

C;

7. |Ilpu3Haku 1 ycnoBuUs 1 0 0 VYcrHbl
MPOTEKAHUIXUMHYECKUXpea Hompo
KLU C;

8. | ATomMBbI. XUMHYECKHE DJIEMEHTHI. 1 0 0 [TucbmenH
3HAKUXUMHUYECKUXDIIEMEHTOB BINKOHTPOJI

b;

9. |Momnekybr. ATOMHO- 1 0 0 YcrHbL
MOJICKYJIIPHOCYUYCHUE. 3aKOH Hompo
MMOCTOSTHCTBA COCTABABEIIECTB C;




10. | [IpocThie U CIIOKHBIC YcrHbI
BELIECTBA. XUMUYECKaAsIPOp Honpo
MyJa 2

11. | OTHOCUTENbHAS aTOMHAs [Tucemenn
Macca.OTHOCUTENbHAS BINKOHTPOJI
MOJIEKyJIsipHasi Macca.Pemenne b;
3a7a4 Ha
BBIYUCIICHUEOTHOCUTEILHON
MOJIEKYJISIPHOM MacChIBEIIECTB

12. | MaccoBas 10Jis1 XUMHYECKOTO [TucbmeHH
3JIEMEHTA BCOEAMHEHUH. Permenue BIMKOHTPOJI
3a7a4 b;
HAaBBIUHUCICHUEMACCOBOMI0IUAIIEME
HTa

13. | 3akoH coxpaHEeHHUsI MacChl VYcTHB
BeecTs. M.B.JlomoHOCOB— HOIpo
YUEHBIM-IHITUKIIOTIEUCT C;

14. | XuMnueckreypaBHEHUS YcrHbl

HOIpO
C;

15. | TperupoBOYHBIE yIIpaKHECHUS [TuceMenH
ITOCOCTABIICHUIO YPABHCHUN BIMKOHTPOJI
XUMHUYECKUXPEAKIAN b;

16. | TpeHUpOBOYHBIC YIIPAKHEHUS [Tucemenn
MOCOCTABJICHUIO YPABHEHUM BIMKOHTPOJI
XUMHUYECKUXPEAKIIAMN b;

17.| Tunbsl XUMUYECKUX pEaKIUM YcTHBI
(coennHeHUs, pas3oKEeHU, Homnpo
3aMelleHus, o0OMeHa). C;
Ypoko6oOIeHHSINCUCTEMAaTH3 A3
HaHUU

18. | KonTtponsHaspaboraNel KontponbH

asipabora;

19. | Kucnopox — XuMUYECKHA YcTHBI
3JIEMEHT UIIPOCTOE BEIIECTBO. HOIpo
O30H. Haxoxnenuekuciopoia B C;

npupojie, puznueckuecBomucTBa




20. | CriocoObl MOJTYyYEHUSI YcTHbI
KHCJIOpOJIa BiIaboOpaTopuu U Homnpo
npombinieHHocTu. [ [pumenen C;
HEKHUCIopoa

21. | XumMudeckue cBOMCTBA [Tucemenn
kucinopoza. TemnoBoit apdekr BIMKOHTPOJI
XUMUYECKOU peaKIuu,IOHATHE O b;
TEPMOXUMHUYECKOM
ypaBHEHUH,IK30-

UIHIOTEPMHUUCCKUXPEAKIIUIX

22.| BanenTHOCTh. OKCHIBI: [TucemenH
COCTaB,HOMEHKJIaTypa BITKOHTPOJI
(MexyHapoaHas b, Y CTHBINO
utpuBuanbHas). CocTaBieHue poc;

(b opMyITOKCHIOBIIO
BaJICHTHOCTHU
23. | Bo3gyx—cmecbra3on.CocTtaBBO31yxa VYcTHBI
HOIpO
c;

24. | T'opeHue BeIECTB Ha BO3AYXE. YcTHbI
TommmBo(yroyib 1 METaH). HOIpO
3arpsi3HeHHE BO3/1yXa,CrI0COOBI €ro C;
PEIOTBPAIICHHUS.

Y cunennenapHukoBoro 3 dekra,
pa3pyieHne030HOBOTOCIOs

25. | [Ipaktuueckas padota Ne 3. IIpakTnyeck
ITonydyenue ucobupanue aspabora;
KHCJIOPO/Ia, U3yUYEHHUE ErOCBOMCTB

26. | Bomopoa — XuMu4ecKuit VcTHBI
AJIEMEHT UIIPOCTOE BEIIECTBO. Homnpo
Haxoxnenue C;
BIIPUPO/IE, hU3HUECKUECBONCTB
a

27. | Ilonydenue Bogopoa B YcTHEBI
71a00paTOPUU UTTPOMBIIILIEHHOCTH Homnpo

C;

28. | XuMHuueckne CBOWCTBA U [TucbmenH

MIPUMEHEHUEBOA0POIA BITKOHTPOJI




b;

29. | [Ipaktuueckas padota Ne 4. [IpakTHueck
[lonyyenue ncobupanue BoJ10poJa, asipadora;
W3YYEHHUE ETOCBOMCTB

30. | Kucinorsl: cocTas, IInceMeHH
KJaccuduKaius, HOMEHKIaTypa, BITKOHTPOJI
duznueckue b;
cBoicTBa. UHAMKATOPEI

31.| Conu: cocTaB, HOMEHKJIATYpA. [TucbmenH
CocraBnenuedopmyi cosei. BITKOHTPOJI
[TonsTne b;
OKpHUCTAJUIOTUIpaTax. 3 Ha4eHUECOIen

32. | KoanuectBo BemecTsa. MoJib. YcTHBI
MonspHasimacca HOIpo

C;
33. | 3akoH ABoraapo. MosipHbIi 00BEM YcTHbI
ra3oB.Peuienue 3anay Ha HOIIpO
B3aUMOCBSA3bKOJINYECTBA BEILECTBA, C;
00BEMa U MacChIra3os.
34. | PacuéTpimoxuMuyecKuMypaBHEHUAM [Tucemenn
BIMKOHTPOJI
b;

35. | Pacu€ThImoxuMudecKUMypaBHEHUSM [Tucemenn
BIMKOHTPOJI
b;

36. | PacuéTel Mo XxumMuuecKkum [TucbmeHH
ypaBHeHusAM. [ [pumeHeHne3akona BIMKOHTPOJI
ABoraapo b;

37.| Boma: HaxoXICHHE B IPUPOJIC, YcTHBI
¢usnueckuecBoiicTBa. Poin Homnpo
PacTBOPOB B MPUPOJIEC U BKUZHU C;

yenoBeka. KpyroBopot Bojibl
BIOPUPO/IE.3arpA3HECHUETTPUPOTHBIXBO

.
OxpaHanOYUCTKAIIPHUPOIHBIXBO/T




38. | Bona xak pacTBOpUTEIb. YcTHbI
PactBopsl.PacTBOpMOCTBBEIL HOIIpO
€CTBBBO/IC. C;
HacplmieHHbIe U HEeHACHIIIEHHbBIE
pacTBOphL. PacTBOPUMOCTBIra30BUKHU]]

KOCTEUBBOJIE

39. | KoHueHnTpamus pacTBOPOB. [TuceMeHH
MaccoBas J0JIIBEIIECTBA B BITKOHTPOJI
pactBope. Berunciienus b;
CHUCIIOIb30BaHUEM MOHATHS
«MaccoBas
JIOJISIBEIIECTBABPACTBOPE

40. | BeraucieHuscucoib30BaHUEMITOHS T [TucbmeHH
i BINKOHTPOI
«MacCOBAasIIOJSBEIIECTBABPACTBOPE) b:

41. | IIpaktuueckas padota No [IpakTHueck
S.IIpurorosnenue asipabora;
pacTBOpOB
CONpeIeIEHHONKOHIIEHTPA
uen

42. | XUMUYECKUECBOUCTBABOIbI IIncemenn

BIMKOHTPOJI
b;

43. | Knaccudukarus OKCHUI0B YcTHBI
(OCHOBHBIC,KHCIIOTHBIE, Hormpo
amdoTepHbIie,Heconeo0pas3yoIme), C;
XUMUYECKUECBOWCTBA KUCIOTHBIX U
OCHOBHBIX
okcuaoB.[lonydyeHneoKCH1I0B

44.| ITonsitue 00 OCHOBAHUSX: YcTHBI
cocTaB,KjaccuuKaIms, HOIpo
HOMEHKJIaTypa(MeK1yHapo1 C;

Has U
TpUBHAJIbHAS ),(DU3NIECKUECB
oicTBa

45.| OcHOBaHMSI: XUMUYECKHUE [TucemenH
CBOMCTBA,CIIOCOOBITIOTYYEHUS BINKOHTPOJI

b;




46. | KucioTel: XUMHUYECKHE CBOMCTBA, IIuceMeHH
CHOCOOBINONyYeHUs. PA1aKTUBHOCTH BINKOHTPOJI
METaJJIOB b;

47.| Conu (cpenHue): crnocoosbl [TucbmeHH
MOJIYYEHUS, B3aUMOICCTBUE BIMKOHTPOJI
COJIEH C b;
METaJJIAMU,KUCIIOTaMU, [1I€JI0YaM
WHCOJIAMU

48. | 'eneTndeckas CBsI3b MEXIY VYcTHBI
KJIACCAMHHEOPTaHUYECKUXCOEU Hompo
HEHUM C;

49. | IIpaktuueckas padota Ne 6. [TpakTrueck
PemenneskcnepruMeHTalbHbIX3 asipabora;
aJaurnoTeMe
«OCHOBHBIE KJIACCHI
HEOPraHWYECKUXCOCTUHEHUI

50. | Ypok 060061menus u VYcTHBI
CHCTEMAaTU3ALIMU3HAHUI HOIpO

C;

51.| Pemienue 3a7a4 1o ypaBHEHUIO YcrHbl
XUMHUYECKUXPEAKIIAMN, TPOTECKAIOIINXB HOIpO
pacTBopax C;

52. | KontponbHaspaboraNe2 KoHTtponbH

asipabora;

53. | [IepBbIe MOMBITKA YcTHBI
KJIaCCU(UKAITUUXUMHUISCKUX HOIIpO
aneMeHToB. [loHsaTHe orpynnax C;

CXOJIHBIX 3JIEMEHTOB (ILIETTOYHbIE
UIIEJI0YHO3EMEIbHBIE METAJUIbL,
rajoreHbI, HHEPTHBIC Ta3bl).
DNEeMEeHTbI, KOTOPhIEOOPa3yIoT
aM(pOTEpHBIE OKCUIBI UTHAPOKCH/TBI

54. | IleproauyuecKkuii 3aK0H 1 [TucemenH
[Tepuonnueckascucrema BINKOHTPOJI
XUMHUYECKUX DJIIEMEHTOB b; Y CTHBIO
J.N.Menneneena. [lepruospbl, poc;

rpynnsl,noArpymmsl. uznueckuit
CMBICII HOMEPOBIEPHUOJAN TPYIIIBI




55. | XapakTepucTuka XuMHUYECKOTO YcrHbI
3JIEMEHTAIIO €ro MOJIOKEHUIO B Hompo
nepuoguueckorcucreme/l. 1. C;
MenpaeneenBa

56. | Ctpoenue atomoB. CocTaB aTOMHBIX YcTHbI
anep.M30Tonbl. DIEKTPOHBI. Honpo
duznyeckui C;
CMBICIIIIOPSIIKOBOTOHOMEPA
dJEMEHTA

57.| CTpoeHue MEKTPOHHBIX 000JI0UYEK [TucbmeHH
aTOMOBITEPBBIX 20 XUMHUECKHUX BIMKOHTPOJT
AJIEMEHTOBIIEPHUOINYCCKON CHCTEMBI b;

J1. U.MeHnneneeBa

58. | I3MeHenne CBOMCTB DJIEMEHTOB B VCTHBI
NEPHOAXHTIaBHBIX MOATPYTIIaX. Horpo
DIIEKTPOOTPHUIATEILHOCTh c;

59. | KonTponbHaspaboraNe3 KontpospH

asipabora;

60. | XuMuueckas CBSI3b U ITncemenn
sneprus. KopasieHTHasCBsI3bHICE BITKOHTPOJI
CBOMCTBA b; Y CTHBINO

poc;

61. | MoHHasCBs3b ITncemenn

BIMKOHTPOJI
b; Y CTHBINO
poc;

62. | MetaimmnueckasacBs3b. TBepipieBeliec VcTHBI
TBa rompo

C,
63. | BaneHTHOCTBUCTENIEHLOKHUCIIEHUS VY CTHBI
HOIpo

¢,




64. | TpeHupoBOYHBIC 1 0 0 [Tucemenn
YIpaKHEHUS BIMKOHTPOJT
MTOBBIYUCIICHUIO CTCTICHU b;
OKHUCJICHHSIDJIEMEHTOBBCOC TN
HEHUSX

65. | OKucIUTENHHO- 1 0 0 YcTHbI
BOCCTaHOBHUTEIIbHBICPEAKITNN Hompo
(OBP). Ilpornecchl okucIeHUS C;
MBOCCTaHOBIICHUSA. OKUCIUTENN
UBOCCTAaHOBUTEIIH

66. | CocTaBneHue 1 0 0 [TucpbmeHH
YPaBHCHUHOKUCITUTEILHOBOCCTAH BIMKOHTPOJT
OBUTEIIBHBIXPEAKITUHUCXEMIIICKT b;
poHHOroOasaHca

67.| CocTaBnenue 1 0 0 [TucebmenH
YPaBHCHHUHOKUCITUTEIbHOBOCCTAH BIMKOHTPOJT
OBUTEIIBHBIXPEAKITUHUCXEMIJICKT b;
poHHOTrOOaNaHca

68. | Ypok pa3BuBaroIiero KOHTPOJIs 1 0 0 YcTHbI
3HaHUN. XUMUSIBIECHCTBUU HOIpO

C;

OBILIEEKOJIMYECTBOYACOBIIOITIPO |68 |3 6

I'PAMME

9 KJIACC

Ne | Temaypoxka KouaunuyecTBO4acon Buawbi,¢

n/ Bcer | KOHTPOJIbH |npakTuyeck | OPMPIKO

n 0 biepaboThl | mepadornr | HTPOM

1. |IloBTropenue. Knaccuduxarms 1 0 0 VYcrHbl
WHOMEHKJIATypa HEOPTaHUIECKUX Hompo
BelecTB(MEXTyHapOIHASIUTPHUBHA C;

JIbHA)

2. |Illeprognueckuii 3aK0H. 1 0 0 VcTHBI
[Tepunoguueckasicucrema HOIpOo
XAMHYECKUX dJIEMEHTOB /1. C;
N.MenneneeBa.CTpoeHUEaTOMOB




3aKOHOMEPHOCTH B U3BMEHECHUU YcTHBI
CBOMCTBXUMHYECKHUX DJIEMEHTOB Hompo
MEPBBIX TPEXIEPHUOIOB, KAJIHS, C;
KaJbLUSMUXCOCTMHCHUN B

COOTBETCTBUM C IOJIOKCHUEMB

MEPUOAUYECKOU CUCTEME U

CTPOEHUEMATOMOB

XUMUYECKUE CBOMCTBA Y CTHBI
BEIIECTB,0THOCSIIINXCS K Hompo
Pa3IMYHBIM C;
KJIACCAMHEOPTaHUYECKUX

COCMHECHUMH,

UXTE€HETUUYECKASICBA3b

Ctpoenue BeliecTBa: BUJIbI ITucemenH
XUMHUYECKONUCBSA3U. THIIBI BIMKOHTPOJI
KPUCTAJUIMYECKUX b;
PELIETOK,3aBUCUMOCTb CBOWCTB

BEIIECTBA OT

TUNAKPUCTALINYECKOUPECIIETKU

Knaccuduxarys XuMuuecKux Y cTHBI
peaKIui NOpa3IMYHbIM IPU3HAKAM HOIpO

(1o 4KCcily KCOCTaBYy YYaCTBYIOIIMX B C;
pEaKIMU BELIECTB,II0 TEIIOBOMY

s dekTy, 1o N3MEHEHUIOCTETICHEH

OKHCJICHUSI XUMHUYECKUXIIIEMEHTOB,

o 0OpaTUMOCTH, IO

y4acTUIOKaTaau3aTopa). IK30- U

SHJIOTEPMUYECKUEPEAKIIUNA, TEPMOX UM

WYECKUECYPABHECHUS

[ToHsiTHE O CKOPOCTH XUMHUYECKOMN [Tucemenn
peakuuu.llonaTHe 0 TOMOT€HHBIX U BIMKOHTPOJI
reTeporeHHbIXpeaknusix. @akTopsl, b;
BIIMSIFOIIIAE HACKOPOCTHXUMHUYECKOU

peakiuu

[lonsiTue 06 0OpaTUMBIX U YcTHBI
HEOOPATUMBIXXUMHUYECKUX HOIpOo
peakiusax. [TonaTue oxumudeckom C;

paBHOBecuU. DaKTOPBL, BIUSIONINE
Ha CMEILCHUE




XUMHYCCKOTOpaBHOBECHUS

9. | MexaHM3MOKHUCIMTEILHOBOCCTA ITucemenH
HOBUTEJIbHBIXPEAKIIUN BIMKOHTPOJI
(2MeKTpOHHBIN b;
0aJIaHCOKHCIINTEIBbHOBOCCTAHOB
UTEIBLHONUPEAKIINN)

10. | Teopus BJIEKTPOJIUTHYECKOU [Tucemenn
JACCOLIMAIIAN. DTIEKTPOJIUTHI u BINKOHTPOJI
HE3JIEKTPOJIUTHL. KaTHOHBI,aHUOHBI. b;
MexaHuszm JICCOIMAIIHN
BEILIECTBCPA3TMYHBIMUBUIAMUXUMUY
€CKOMCBSI3U

11. | YpaBHEeHUS AUCCOITUALIUM VYcTHEI
KHCJIOT,0CHOBaHMM, cojiei. CTereHb HOIpO
nucconuanyuy. CHIbHbICUCIIa0bICIICK C;

TPOJIUTHI

12. | Peakiiuu noHHOTO OOMEHA, YCIOBUS Y cTHBI
UXIporekanus. oHHbIe ypaBHEHUSD HOIpO
€aKIni C;

13. | XuMHuUeckue CBOMCTBA KHCIIOT B [IucemenH
CBETEIPEICTaBICHUHN 00 BIMKOHTPOJI
3JICKTPOITUTHYECKONUTUCCOLHAIIT b;

14. | Xumuueckue cBOMCTBa OCHOBAHHI B [IucemenH
CBETEMNpPEICTaBICHUN 00 BIMKOHTPOJI
BJICKTPOITUTHYECKOUTUCCOLHAIIT b;

15. | Xumudeckue cBOCTBA COJICH B [TucemenH
CBETEINpe/ICTaBIeHUIN 00 BINKOHTPOJI
BJICKTPOTUTHYECKOUTUCCOHAIIT b;

16. | [TorssTHEOTHAPOTIU3ECOICH YcTHBI

HOIpo
C,

17. | [IpakTueckas padora Nel. [IpakTnueck

PemenuneskcnepuMeH TAIbHBIX aspabora;

3ajad 1o




TeMe" DNEKTPOIIUTUIECKAIUCC
onuanus"

18. | Ypox 060011eHus 1 YcTHbI

CHUCTEMAaTHU3aLMU3HAHUN 5Q
C,
19. | KonTponsHaspaboraNel KoHnTponsn
asipabora;

20. | Hemeraniael. OOmias YceTHBI
XapaKTEePUCTUKATAIOTEHOB. Hompo
OcoOEHHOCTH CTPOCHHSI aTOMOBITUX C;
AJIEMEHTOB, XapaKTEepPHbIE IS
HUXCTeNeHu okucieHus. CtpoeHue
u(HU3NIECKUEe CBONCTBA MPOCTHIX
BEIIIECTB —TaJIOTCHOB. XMMUYECKHE
CBOMCTBa HampuMepe XJjiopa
(B3auMozeiicTBue
CMEeTaJJIaMH,HeMETaJlJIaMH, [11eJI0YaM
iy

21. | Xnoposonopoa. ConstHast VcTHEBI
KHCJIOTa,XMMUYECKHE CBOMCTRA, normpo
MOJTy4YeHUE,TIPUMEHEHHUE. C;
KauecTBenHas peakuus
HaXJIOPUI-UOHBI

22. | DU3M0IOTHIYECKOE ICUCTBUE XJIOpa VYcTHBI
HXJIOPOBOJIOPOJIa HA OPraHU3M Hormpo
yesoBeKa. BaxxHenme xjiopuasl U C;
HX HAXOXJEHHUE BIIPUPO/IC

23. | [Ipaktuueckas padota Ne 2. [IpakTuueck
PemenueskcneprumMeHTanbHbIX3 aspabora;
asauroTeMe
«IloarpynmarajgoreHoB»

24. | Perrenne 3a1a4 Ha BBIYKUCIIEHUS IIncemenH
MOYPaBHEHHUAM XUMHUYECKUX BINKOHTPOJI
peaKIum, b;

eCJ'II/IOI[I/IHpeaFeHTI[aHBH36I)ITKe




25. | O011ast XxapaKTepUCTHKa SJIEMEHTOB YcTHbI
VIA-rpynnsl. OcobeHHOCTH Honpo
CTPOEHUST AaTOMOBITHX DJICMEHTOB, C;
XapaKTEepHBIC JIJIT HUXCTCTICHH
OKHUCJICHHSI.

ANOTpONHBIEMOIU(PUKALIUY CEPHI:
cTpoeHue npu3nIecKre CBONCTRA.
XUMHUYECKUECBONCTBACEPHI

26. | CepoBo10pO/I, CTPOCHHUE, YcTHbI
duznueckue Honpo
uxuMuaeckuecBoicTBa. Cyabhug C;

BI

27.| OKcuabl cephl Kak VY cTHEI
NPEICTAaBUTCITUKUCIOTHBIXOKCHIOB Horpo
.CepHHCTasIKUCIOTA C;

28. | Cepnas kuciora, puznueckue [TucebmenH
UXHUMHYCCKHE CBOMCTBA (00IIIHE BIMKOHTPOJT
KaKMpeaCTaBUTENS KIIacca KUCIIOT b;
ucrenupuIeckue), MpUMeHEHe.

ConrcepHONKUCTOTHI, KaueCTBEHHASID
eaklusIHacyIbhaT-uoH

29. | XuMUYeCKHe peakInu, JexKaIlue B [TuceMmeHH
OCHOBETIPOMBIIIIIEHHOTO CIoco0a BIMKOHTPOJI
MOJIYYEHUSCEPHOUN KHUCIIOTHI. b;
Pemenue 3agau HaHAX0KAEHUE
MacCOBOH JOJIH
BBIXOJIAIIPOIYKTApPEaKIINU

30. | HaxoskieHue cepbl U €€ COeTUHEHUM YcTHBI
BIOpHUpoJe. XUMHUECKOE HOIIpO
3arpsi3HCHUEOKPYKAIOIIEH CpeIbl C;

COCTMHEHUSMH CEPBI(KHCIOTHBIS
JIOKJIH, 3arPSI3HCHHE BO3TyXa
HBOJI0€MOB),CIIOCOOBIETONPEA0TBPAILIL

CHUA




31.| Obmias xapakTepUCTUKA JIEMEHTOB YcTHbI
VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS Honpo
aTOMOBATHUX DJIEMEHTOB, C;
XapaKTEpHBIC JII HUXCTETICHU
OKHCIICHUS.
A3oT,pacnpocTpaHeHueBIpUpoe, hu
3UYECKHEU XMMHUYECKHUE CBOMCTBRA.
Kpyrosopot azoraBnpupose

32. | AMMHak, ero ¢pu3nuecKue u YcTHBL
XUMHUYECKUECBONUCTRA, MOJIyYEHUE U Hompo
npumeHenne. ConmaMMOHUs, UX C;
dbu3nYecKre U XUMHUYECKUECBOMCTBA,
IPUMEHCHHE.
KauecTBeHHasipeakiiusiHa HOHBI
aMMOHUSI

33. | [IpakTuueckas padora No3. [TpakTuueck
[TonyueHneammuaka, u3yuyeHueer asipabora;
OCBONCTB

34.| A3oTHas kuciorTa, €€ IIucemenH
duznueckre NXUMUYECKHE BIMKOHTPOJI
cBoicTBa (001IHE b;
KaKMpeICTaBUTENS Kilacca
KHCTIOT
ucrnenududeckue). Hurtpats

35. | Ucnionp3oBaHKe HUTPATOB U YcTHBI
COJIEaMMOHUSI B KAY€CTBE HOIpOo
MUHEPATbHBIXY100PEHU. C;
XHUMHUYECKOE
3arpsA3HEHUEOKPYKAIOIIECH Cpebl
COEIMHEHUAMU a30Ta(KUCIOTHBIE
TOK]IH, 3arpsSI3HEHHE
BO3/1yXa,lTOYBBIM BOJOEMOB)

36. | ®ocdop, amIoTpOIHBIE VYcrHbl
Moaupukanundocdopa, HOIpo
duznveckue u C;

XUMHUYECKUECBOIMCTBA




37.| Oxcun pocdopa(V) u pochopnas [TucbmeHH
KHUCJIOTA,(PU3NYECKUe U XUMUYECKHE BITKOHTPOJI
CBOMCTBa,noNyueHue. KauectBeHHas b;
peakiusi HagochaT-uOHBI

38. | Ucnonb3oBanue ¢ochatos B YcTHbI
KaueCTBEMUHEPATIbHBIX Hompo
yIn00peHui. C;
3arps3HEHUETPUPOTHBIXBOIOEMOB
docharamu

39.| Yraepon, anioTpomnHbie VYcTHBI
MoAUUKAIIUN,PACTIPOCTPAHEHUE B Hompo
pupoe, C;
bU3NYECKUENXUMUYECKUECBONCTRA.
AncopOrus.
KpyroBoporyriepoaaBnpupoie

40. | Okcuabl yraepoaa, ux puznueckue YCTHBI
UXUMUYECKHE CBONCTBA, rompo
(bu3noIOrnYecKoeIeCTBUECHAKBBIC C;
OpraHU3MBbI,TIOJTyYeHHUE U
npUMEHEHHE.
DKOJOTUYECKUETIPOOIIEMBI,
cBsi3aHHbIE ¢ okcuaomyriepoaa(lv);
rUIoTe3a
rJI00AJIbHOTOTIOTETUICHUSIKITUMATA; 11
PHUKOBBINAIPDHEKT

41.| YroapHas KUCJIOTa U €€ COJIH, [IucemenH
UX(PU3NIECKHE U XUMUYECKUE BITKOHTPOJI
CBOWCTBA,NOJYYEHUE U b;
MIPUMEHEHHE.
KauecTBenHasipeakuusina
KapOOHATHOHBI.
Hcnonp3oBanue kapOOHATOB B
OBITY,MCIUIINHE,
MIPOMBIILJIEHHOCTH,
CEIIbCKOMXO03SIICTBE

42. | ITpaktraeckas pabota N4, [IpakTnueck
[TonyyeHuneyriekuciioro rasa. asipabora;

KauecTBeHHas peakuusHakapOOHaT-

HOH




43. | IlepBoHavasibHbIE TTOHITHUS YcTHBL
000praHNYeCcKUX BEIECTBAX KaK Homnpo
OCOEIMHEHUSIX YTIIepoa: C;
0COOEHHOCTHCOCTaBaU CTPOCHHUS

44. | TTonsiTue 0 OUOJIOTUYECKU [Tucemenn
BKHBIXBEILIECTBAX: )KUPaX, OeIKax, BITKOHTPOJI
yriesoaax.MarepuanbHoe b;
€JIMHCTBO OPTaHUYECKUX
MHEOPTaHUYECKUXCOETUHECHUM

45.| Kpemnuii, ero pusnueckue u YcTHBI
XUMUYECKUECBONUCTRA, MIOJIyYEHUE U Hompo
IPUMEHEHHE BAJICKTPOHUKE. C;
CoeuHeHUsT KPEMHUS BIPUPOJIC

46.| O6mume npeacTaBiaeHus 00 [TuceMmeHH
okcunekpemuusa(1V) u BINKOHTPOJI
KpeMHHEeBOH kucyioTe. CUINKATHI, b;

UX UCTIOJIb30BAHUE B
OBITY,MEIUIIMHE, TIPOMBIIIIEHHOC
TH

47.| Baxxueniime CTpouTeIbHbIC CounHeHu
MaTepHalibl:KepaMuKa, CTEeKIIO, e;Uznoxe
LIEMEHT, OCTOH,KeJIE300€TOH. HHE;
[TpoGaembl
0€30MacHOTrONCTIOIb30BAHUS
CTPOUTENIBHBIX
MaTepHAIIOBBIOBCETHEBHON KU3HU

48. | [Tpaktuueckas padota Ne 5. IIpakTnueck
PemenueskcrnepumMeHTaIbHBIX3 asipabora;
ajadrnoTemMe
«BakHenme HeMeTaIbl
Y UXCOCTMHEHUS

49.| Ypok 00001IeHus 1 VcTHBI
CHUCTEMATH3aLUU3HAHUN Honpo

C;
50. | KoaTpoabHaspadoraNe2 KonTposnbH

asipabora;




51.| OOmas xapakTepucTHKa YcTHbI
XUMHUYECKUXITIEMEHTOB — METAJLJIOB Homnpo
Ha OCHOBAaHUU MXIIOJIOKECHUS B C;
MEPUOANYECKOU
CUCTEMEXUMHYECKUX JIeMEHTOB /I,
N. MenneneeBan CTpOEHHUS aTOMOB.
Crpoenue MetaiioB.MeTtammudyeckas
CBSI3b U
METAJTUNYECKASIKPUCTAIITNYECKAsIpe
ETKA

52. | DNEeKTpOXUMHUYECKUH Pl ;
HaIpPsHKEHUUMETAILIIOB. [TucbmeHH
dusznyeckue u BIMKOHTPOJI
XUMHUYECKHECBOMCTBA METAJIJIOB. b; Y CTHBINO
O6mue poc;
CIIOCOOBITIONYYEHUSIMETAIIIIOB

53. | [loHsiTHE O KOPPO3HHU METAJIOB VYcTHB
MOCHOBHBIECITOCOOBI3ATUTHIOTKOPP Homnpo
03UH C;

94.| CrinaBel (cTanb, 4yTyH, YcrHbl
JIOpATIOMUHUN,0pOH3a), UX rompo
IIPUMEHEHHE B OBITY C;
UIIPOMBIIIJIEHHOCTH

995. | lllemounbie MeTambl. [Tonoxkenue ITucemenn
BIIEPUOJUYECKON CUCTEME BIMKOHTPOJI
XUMHUYECKUX3JIeMeHTOB Jl. M. b;

Menneneena,

cTpoennearoMoB. HaxoxieHueBnp
upoJe.

du3nuecKkrue U XUMHYECKUe
CBOMCTBa (HampuMepe HaTpUs U
Kanust). OKCUJIBI UTHIPOKCHUIBI
HaTpus U Kajusl.
[IpuMeHeHnene10YHBIXMETATUIOBUU

XCOEIUHEHUIN




56. | [llemouyHO3eMEIbHBIC METAJIIbI [IncemenH
MAar"Hui UKajablUil, CTPOCHUE BINKOHTPOJI
atoMoB. [lonoxenune b;
BIIEPUOJANYECKOMN CUCTEME
xumMuueckuxdnemenToB/l.M1.Menaen
eeBa.

Haxoxnenue B mpupoze.
du3nYecKne NXUMHUYECKUE
CBOMCTBA. BaxxHeNIMeCOeTMHEHUS
KaJbLusl (OKCUJ, THAPOKCHI,COJIH)

57. | Pemienne KOMOMHUPOBAHHBIX [TucemeHH
3a71a4 IOypaBHEHUSIM BITKOHTPOJI
XUMUYECKUX peakIuii(n30bITOK- b;
HEJIOCTATOK, TPUMECH
BpEareHTax,BbIXOMPOTYKTA)

58. | dKEcTKOCTh BOJIBI U CITOCOOBI YceTHBI
e€ycTpaHeHus1. BeruuciaeHus no rompo
YPaBHECHUAMXUMHUYECKUX PEAKIIH, C;
€CJIM OJIMH U3PEareHTOB JaH B BU/IE
BOJITHOT'O pacTBOpa
CHU3BECTHOMMACCOBOU J0JIeN

59. | [Ipaktrueckas pabota Ne6. [TpakTuueck
KECTKOCTHBOBIMMETO b asipabora;
e€yCTpaHeHUs

60. | Anmromunuii. [lonoxeHue B [TucemenH
MIEPUOIUIECKONCUCTEME BIMKOHTPOJI
XUMHUYECKHUX JIEMEHTOB /. b;
N.MenneneeBa,cTpoeHueaToMa.

Haxoxnenue B mpupoze.
du3nYeCcKue UXUMUYECKUE
CBOWCTBA.
AMDOTEpHBIECBOMCTBAOKCHIANTH
TPOKCHUJIA

61. | Keneso. [Tonmoxxenue B YcTHBI
MEPUOIUYECKONCUCTEME HOIpo
XUMHAYECKHX  3ymemeHtoB /I, C;

N.MenneneeBa,cTpoeHHEATOMA.
Haxoxnenune B pUpPOJIE.
dusnueckue




UXUMHUYECKUECBONCTBA

62. | Oxcubl, THIPOKCHUIIBI U COJIH [TucemMenn
xene3a(ll) wxenesa(lll). BIMKOHTPOJT
KauecTBeHHbIE peakuu b;
nanonbsnkenesa (11),(111)

63. | [IpakTueckas padora Ne 7. [TpakTuueck
PemenueskcrnepuMeHTaIbHBIX3 asipabora;
ajaunoremMe
«BakHeHIIIHMEME TAIIIBIMMXCOCTHHCHH
S

64. | KontponbsHaspaboraNe3 KontposbH

asipabora;

65. | HoBble MmaTepuaiibl u YCTHBI
TexHonoruu.Beniecrsa u HOIIpO
MaTepUabl B C;
[IOBCETHEBHOMKU3HNYETIOBEKA. X1
MUSIA310POBbE.
bezomacHoe ucmnonb3zoBaHue
BEIIECTB UXUMHYECKUXPEAKITHI
BOBITY

66. | [IpupoaHbIE HCTOYHUKHU YcTHBI
YTJIEBOI0POI0B(YTOJlb, PUPOIHBIN HOIIpO
ra3, He()Th) IPOAYKTHIUX C;
nepepadoTKu, UX POJIb B OBITY
UTTPOMBITINIEHHOCTH

67. | OCHOBBI KOJIOTHUYECKON YcTHBI
rPaMOTHOCTH. XUMHYECKOE HOIpo
3arpsi3HCHUE OKPYKAIOIIEHCPETbI, C;
MPeIeITbHO
JIOTTYCTUMASIKOHIICHTPAITHS
BemiectB - [1JIK). Ponbxumuu B
PEIICHUH SKOJIOTUYECKUXITPOOIIEM

68. | 3aKTIOYNTENBHBIN YPOK MO KYpCY YcrHbL
XUMHUHAOCHOBHOMIITKOJIBI HOIpOo




OBIIEEKOJIMYECTBOYACOBIIOITPO
I'PAMME

68




YUYEBHO-
METOANYECKOEOBECIIEYEHUEOBPA3ZOBATEJBHOI' OITPOLHECCA

OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYE

HUKASKJIACC
Xumus.8knacce/I'abpuensnO.C.,OctpoymoB.I'.,CnaakoBC.A.,Akuinonepaoeo6miectBo«M3na
TEJIBCTBO

«IIpocsemenue»;Bs

€UTECBONBAPUAHT:

IKJIACC
Xumus.9xnacc/I"abpuensnO.C.,OctpoymoB.I'.,CnaakoBC.A.,Akuinonepaoeo6iiectBo«3na
TEJIBCTBO

«IIpocsemenue»;Bs

€INTECBOMBAPHUAHT:
METOANYECKUEMATEPUAJIBIIJIAYYHAU

TEJASKJIACC

1 Xumus.8xnacce/I"abpuensnO.C.,OctpoymoB.I".,CnaakoBC.A., AKIIMOHEPHOEOOIIIECTBO
«M3narenbctBo«IIpocBenieHre»;

2 Metoanueckoe nmocobue k yueoOnuky Xumus. 8 kinacc/I'adpuensu O.C., Octpoymon WU.T.,
CnanxoB C.A.,AkinonepHoeo0uiectBo «M3aarenscrBo«lIpocBenienuey;

IKJIACC
Xumus.9xnacce/I"abpuensnO.C.,OctpoymoBI.I".,CnaakoBC.A.,Akninonepaoeo6ecTBo«3na
TEJILCTBO

«IIpocemenuey;

MertoandeckoenocooneXumus. 9xnacc/I"adpuensnO.C.,OctpoymoBI.I".,CnaakoBC.A.,AK1ino
HepHoeobmecTBo«3narensctBO «IIpocBemienue;

HUPPOBBIEOBPA3ZOBATEJ/JIBHBIEPECYPCBIMPECYPCBICETUMHTEPHET

8 KIIACC

https://educont.ru/ht
tps://mob-
edu.com/https://ww
w.imumk.ru/https://
foxford.ru/https://w
ww.yaklass/ru

9 KUIACC
https://educont.ru/ht


http://www.imumk.ru/
http://www.imumk.ru/
http://www.yaklass/ru
http://www.yaklass/ru

tps://mob-
edu.com/https://ww
w.imumk.ru/https://
foxford.ru/https://w
ww.yaklass.ru/


http://www.imumk.ru/
http://www.imumk.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

MATEPHUAJIBHO-

TEXHUYECKOEOBECIIEYHEHUEOBPA3OBATEJIBHOI'OITPOLECCA
YYEBHOEOBOPYJOBAHUE

1. Tleuatnas nmponykiusi: [IpaBuna Texuuku 0e3onacHocTH, [lepuonnueckas cucrema
xummnuecknxdiemenToB .M. MenneneeBa, PacTBOpUMOCTh COJel, KUCIOT U OCHOBAHUM
B BoJie, [IpaBuiia moBeneHusyqamuxcsi B kabuHete xumuu, [IpaBusia noseneHus
ydamuxcs B KaOMHeTe XUMUU (115
Ja00paTOPHBIXPAOOT), DNEKTPOXUMUYECKU NP THATIPSHIKEHUMMETAITOB, T aOIUIIBITOHOMEH
KJIaType

2. HoytOyk

3. KosoHkw,

4. UnpopmanronusiitnpoekTopEPSON,

5. IIpoeKIIMOHHBINAKpaH

OBOPYJAOBAHUEIJAIIPOBEAEHUAIIPAKTUYECKUXPABOT

1. TIpuGopsi, HAOOPHI MOCYBI U TAOOPATOPHBIX MPUHAIICKHOCTEN JIJIT XUMHUYECKOTO
AKCTIEPUMEHTA O0IIIeTOHa3HAUCHUS

2. Bechl

3. HarpeBaTtenbHbIEIPUOOPHI(CITUPTOBKA)

4. lltaTuB IS, AEMOHCTPAITMOHHBIXTTPOOUPOKI X -21

5. llItatuBmetaiummyeckut LLIJIb

6. Habopdmakonos(250—-300MiisixpaHEeHUSI PACTBOPOBPEAKTHBOB)

7. HaGoprocyaplunpuHaAJIeKHOCTEH Ty Y4eHUIECKOTOIKCIIEPUMEHTA

8. HabopcxistHok((hy1akOHOB ) IIISIXpaHEHUSPACTBOPOBPEAKTHBOB

9. Habopnpooupox(I1X-14,ITX-16)

10. IITaTUBBIAIATIPOOHPOK

11. Konnekiuu: Anmtomunuii, Bomokna, Metauibl U cruiaBbl, MUHEpasibl U TOPHBIC
nopoasl, HedTh nBaskHEHIIUEIpoIyKThI ee mepepadotku,llmactmacchl

12. Habopob6opynoBanusupeakTHBOBIIAPoBe neHus ] NAmoxumun
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