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HNOACHUTEJIBHAA 3AIITHCKA

Aoanmuposannas pabouas npoepamMma RO XUMUU — OCHOBHO2O 00Ue20
00pazosanus  OOYHAIOWUXCA  C  300ePICKOLl  NCUXUYECKO20  PU3GUMIS
pazpabomauna 6 coomeememeuu ¢ mpebosarnuanu ©IOC OO0 Ha ocHosanuu
APUMEPHOU  QOQnMUPOSAHHON  OCHOBHOU — 0OpA306aMENLHON  NPOSPAMMbL
OCHOGHO20 0beco obpazosans obyuaiowuxcs ¢ 31IP .

Aoanmuposannas pabovas npospaMma OCHOBHOZO obujeco oOpasosanus
obyyarowuxcs ¢ 3a0epickoti  neuxuveckozo  pazeumus  (AOOI OO0
obyuarowyuxca ¢ 3IIP) — smo obpazosamervHas npoepamma, aoanmuposaHHas
015 OOyuentss OaHHON Kamezopul oby4aouuxcs ¢ yuemom ocobeHnocmeti ux
neuXou3UIECcK020  paseumus,  UHOUBHOVUIbHBIX — BO3MOJICHOCHEN,  0COO®IX
obpazosamenvrulx nompeodHocmeti, 00eCRe UBaIOUas KOPPEKYUIO HAPYMEHUN
pazeumua 1 coyuanvuylo aoanmaywo.  J{ia obyuamowuxes ¢ 3P neobxooum
ouhpepenyyuposanmsiii ROOX00 K OmMOOPY COOEPHCAHUS NPOEPAMM  V4eOHBIX
npeomemos ¢ ywemom  0cobwix  0bpazoeamenvubix  nompebHocmeti  u
go3mMoNCHOCHell  obyyaiowyecocs. (OOvem  3HAHUNL u  YMEHUII N0 YYeOHbIM
npeoMeman HeCyueCcmEeHHoO COKPUYaemcst 34 cuem yempanentis u30uimoynbix
1O OMHOWEHUIO K OCHOBHOMY COOCPICAHNUIO MPebosaHUil.

s ooyuaromjuxca ¢ 3IIP, oceausarowyux AOOII OOO, xapaxmepHvi
crnedyowjue cheyuguyeckue o6pazosameTsHbie NOMPeOHOCI:
nompebrocme 6 aoanmayuu U oupdepenyuposantom nooxode kK omoopy
COOEPIAHCAHNUA NPOSPUMMHO20 MAMEPUANU YYCOHBIX NPEOMEMO8 C Y4emom 0CobbiX
obpazosamenvHuix nompebrocmeti 1 gosmoxcHocmen obyuarowyuxcs ¢ 3P Ha
VPOBHE OCHOBHOZO 00We20 VOPU306UHSL,

BRIIOHEHUE KOPPEKYUOHHO-PAEUBAIONE20 KOMIOHEHMA 6 NPoYecc oOYYeHUA npu
peanuzayut 0OpaA306AMENbHbIX HPOSPAMM OCHOGHO2O 00we20 00pazos8anus ¢
VYoM  NPEeeMCIBEHHOCIN  YPOGHEN  HAYATbHOZO U  OCHOBHO2O  00We2o
0OPA306AHUS, PAZCUIMUE U KOPPEKYUS NPUEMOG MbICAUMENLHOU OCAMEALHOCITY U
NOZUYECKUX  OelICIGUl, COCMAGTIIOWUX OCHO8Y NOSUYECKUX MbICTUMETbHBIX
onepayuill, pacutuperue MemanpeoMemnelx Cnocobo8 Y4eOHO-NO3HAGAMENLHO
oeamenvHOCmY, — 00eCHeqUusaowUx — Npoyecc  OCBOCHU  NPOZPAMMHOZO
Mamepuand;

NPUMEHEHUE CREeYUATLHBIX MEMOO08 U NPUEMOS, CPEeOCME OOYHeHUs ¢ Y4enmoM
ocobennocmeti yceoenua obyuamowumea ¢ 3P cucmemvr 3nanuil, ymenull,
HAGBLIKOB, KOMREHMEHYUll (UCROAL308AHUE (NOULASOBOCMIUY NPU NPEOLAGACHUN
VuebHO2O Mamepuand, npu pemieHuny NpaKkmuKo-OpUeHmuposannbIx 3a0ay i
HCUSHEHHBIX CUMYAYUTL, RPUMEHEHUE AA20PUMMOEG, OONOAHUMENbHOU GU3YATLHON
ROOOEPIACKY, ONOPHBIX CXeM HPpU peuteHul Y4eOHO-ROIHABAMETbHbIX 30044 U



pabome ¢ y4ebHoi uxngopmayuel; pazHOCMOPOHHAA Npopabomka Yy4eOHOoeo
Mamepuana, 3aKpeniieHue HAbIKO8 U KOMNEMEHYull  NPUMEHUMETbHO K
PAzTUYHBIM  JICUSHEHHBIM — CUMyayuaM; — yeenuyenue 00U NPAKMUKO-
OPUEHMUPOBUHHO20 — MAMEPUANd,  CEA3UHHO20  C  JICUSHEHHBIM  ORBIMOM
ROOPOCKA, pU3HOOBPA3UE U SAPUUMUBHOCH NPEOBAGTCHUA U OOBACHEHUS
V4eOH020 MAMEPUana npu MpyoOHOCMSX YCB0eHUA U nepepadomku ungopmayuy u
m.o.);

Op2aHU3AYUA 00PA30BAMETLHOZO HPOCMPAHCIEA, paboye2o mecmd, 8PeMeHHOll
opeanuzayuu  oOpazoeamMenvHOll  cpedbl ¢ YHemoM — NCUXODUIUYECKUX
ocobeHnocmeti u oamodcHocmet  obyuaiowyecocst ¢ 3P (unousuoyareHoe
NPOEKMUPOBArUe  OOPA30BAMENbHOl  Cpedbl €  Y4emoM  NHOGLIMEHHOI
ucmowyaemocmu 1 GbiCmpott YMOMIAEMOCIU 8 npoyecce UHMENLIEKMYUTbHOU
OeSTMETLHOCHIU, CHUNCEHHON PADOMOCHOCOOHOCMU, CHUNICEHHOT NPOU3BOTLHOM
pesviIayul, HeyCmouyugoCmu NPOU3BOTbHOSO SHUMUHUS, CHUNCEHHO20 00BeMd
RAMAMU U NOHUNCCHHOT MOYHOCHU 60CHPOU3BEOCHUS), CREYUARBHAS NOMOULbL 8
PAa3euUmMul OCOIHAHHOU camopecyaayul OessmeAsHOCIU U ROBEOEHUS, 8 OCOZHAHUU
BOIHUKAIOWUX MPYOHOCEH 6 KOMMYHUKUIMUBHBIY CUMYAYUIX, UCHOTb3OGUHUN
HPUEMOB SMOYUOHAALHON CAMOPECYAYUU, 8 RODYICOEHUU 3ANPAMUBAME NOMOUL]b
83POCNOZ0 6 3UMPYOHUINETbHBIX COYUATbHBIX CUMYAYUSX, YETeHANPUBIeHHOE
paseumue  coyuarbHozo  e3aumooeticmeuss  obyuaiowuxca ¢ 3IIP;  yuem
DYHKYUOHATOHO2O ~ COCMIOAHUA — YeHMPATbHOH — HEPGHOH  cucmemvl U
HeUPOOUHAMUKI HCUXUYeCKUX npoyeccos ooyuaiowmuxca ¢ 3P (3amednennozo
meMna nepepabomr UHpopmayuy, NOHUNCCHHOEO 0bWe20 MOHYCA, CKIOHHOCHU
K atgexmuenoii  Oezopeanuzayuu  OeAMENLHOCHIN,  «OPSAHUYECKOILY
OeKOHYCHMPAyUY  SHUMAHUS U Op.), CUMYAUPOBAHUE K  OCOZHAHUWIO U
OCMBICACHUIO, VIOPAOOYUBAHUIO YCBAUBACMBIX HU YPOKUX 3HUHUN U YyMeHUl, K
NPUMEHEHUIO YCBOCHHBIX KOMNEMEHYUII 8 NOBCCOHEGHOT HCUSHU, (hopmuposanue
YUIMAMETBCKON  KYIbMPBI NPUMEHEHUE — CREYUATBHO2O  NOOX00d K OYEHKE
0bpazosamenvHvix  OOCHUIICEHUN  (TUYHOCHIHBIX,  MEMANPEOMEMHBIX U
NPEOMEMHBIX) € YYemOoM  HCuxouzuueckux ocobennocmenn U 0coOwix
obpazosamenvuvix  nompebuocmen  obyuaowuxea ¢ 31IP;  ucnoavzosanue
CHREYUATLHO20  UHCHIDYMEHMAPUR  OYCHUGAHUS OOCHUNCEHUTI U  BbIABAEHUA
mpyoHocmeti  yceoeHus — 06pazosamenvHOl  Npocpammb; hopmuposarue
COYUATOHO AKIMUSHON RO3UYUU, UHMEPECA K COYUAALHOMY MUpY € RO3UYUil
MUYHOCHHO20 CIMAHOBIEHUS 1 NPOECCUOHATLHOZO CAMOONPEOeNeHUs, pa3EUmue
U PACULUPEHUE CPEOCME KOMMYHUKAYUU, HABLIKOE KOHCHPYKIMUBHO20 00UeHUS U
COYUANBHO20  G3AUMOOCHCIMGUR  (CO  CEEPCHHUKAMU, C HYIEHAMU Ccembl, CO
B3POCTBIMU), MAKCUMUTOHOE PUCUIUPEHUE COYUUTbHBIX KOHMAKINOG, NOMOUb



obyuarowemycss ¢ 3IIP 8 0CO3HAHUU COYUATOLHO HPUEMACMOZO U 0000PAEMO20
nogeoenst, d MAKINCe HeOOXOOUMOCHU UOUPAMETLHOCHIU NPU VCMAHOGTEH Y
COYUATDHBLY KOHIMAKINOG (npopuraxmuxa HEeSUMUBHO20 GRUAHU,
NPOMUBOCIOSIHIE BOGACHEHUIO 6 AHMUCOYUAABHYIO Cpedy), npoguiarmuxa
ACOYUATBHO20 ROBEOCHUS.

Adanmayusi codepoicanus y4ebrozo mamepuaia 0as obyyarowyuxca ¢ 3IIP
NPOUCXOOUM 3G CHEM COKPAYEHUS CIONCHbIX NOHAMUL U MEePMUHOS, OCHOBHBIC
ceedenust 8 npoepamme oaomes oupgepenyuposanno. Ilo nexomopwvim memam
Vuauguecs ROIYYam moiasko obuee npeocmasiene Ha ypoHe O3HAKOMICHUA

( @bIOCAEHbI KYPCUBOM)

IIporpaMMa MmO XHMHH Ha YPOBHE OCHOBHOTO OOLIEro oOpasoBaHus
COCTaBICHA HA OCHOBE TpeOOBaHUI K pe3ynbTaTaM OCBOCHHA OCHOBHOM
00pazoBaTeNbHOI NPOrpaMMBl OCHOBHOIO 001IEro 00pa3oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Ttakke Ha OCHOBe (eaepanbHOll pabouell MporpaMMBbL
BOCTIMTAHUSA U ¢ YIETOM KOHIEMIIMH MPENOAaBaHUS YUEOHOro npeaMeTa « XAMHS
B 00pazoBaTenbHBIX Opranu3anusax Poccuiickoit denepanpmn.

IIporpaMma mo XWMHHM AAET TPEACTABICHME O UEAX, OOLOCH cTpaTeruu
00ydeHUA, BOCMUTAHMA M PA3BUTHA OOYYAIOIIMXCA CPEACTBAMH Y4eOHOrO
npeaMeTa,  YCTAHABIMBAET — OOS3aTENBHOE — NPEIMETHOE — COAEPIKAHWE,
NpeayCMaTPUBAET paclpeAcsiCHHe €ro mo KiaaccaM M CTPYKTYPHpPOBAHHUE [0
pa3ienaM M TeMaM MOpOrpaMMbl MO XHMHUH, OMNPEAENIeT KOJMHYECTBCHHBIC H
KAYECTBECHHBIC XapaKTePUCTHKH COJIEPrKaHuA, PEKOMEHIYEMYIO
NOCAEIOBATEIBHOCT HM3YUYCHHS XUMHHM C  YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTMKM  y4e€0HOTO MpoIecca, BO3PACTHBIX
ocoOeHHOCTeH  OOYYalOIIMXCA, ONpeAeNiseT BO3MOXKHOCTH TNpeaMera s
peanu3anun TpeOOBaHHIA K pe3yJibTaTaM OCBOCHHS OCHOBHOH 00pa3zoBaTenbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOTO 00miero oOpazoBaHMi, a Takke TpeOGOBaHUH K
pe3yabTaraM 0OyYCHHA XHMHH Ha YPOBHE LENEH U3YUCHHUA MPEIMETA H OCHOBHBIX
BUIOB Y4YeOHO-TIO3HABATENIBHON AEATENBHOCTH OOYYAIOMIETOCS MO OCBOCHHIO
y4€OHOTO COACPIKAHHS.

3HaHWEe XHMHH CIY>KAT OCHOBOH Jnsg  (OpMUpPOBaHHS MHPOBO33PEHHUS
00y4aronierocs, €ro MpeACTABICHHI O MAaTePHATBLHOM €IWHCTBE MHpPA, BAKHYHO
poJib UrparwT (QOPMUPYEMBIE XUMHEH NPEACTABICHUS O B3aMMOMPEBPAICHUSIX
SHEPrHM U 00 DBOJIIOLMU BEIICCTB B MPUPOAC, O MyTAX PELICHUA MIOOATBHBIX
1npobieM yCTOHYMBOTO PA3BUTH YEIIOBEYSCTBA — CBIPLCBOM, DHEPrETHUYECKOM,
MHUIICBOI H 3KOJOTHYECKOH Ge30MACHOCTH, IPOONEM 3APABOOXPAHCHNA.

H3yueHne XuMun:



CHOCOOCTBYET  peamm3aldu  BO3MOKHOCTEH Ui CaMOpa3BUTHA H
($hopMUPOBAHUA KYJIBTYPHI IMUHOCTH, €€ 001ICH U PyHKLIMOHAIBHOM TPAMOTHOCTH,

BHOCUT BKJIAJ B (POPMHPOBAHHE MBILUICHUA W TBOPYECKUX CIIOCOOHOCTEH
o0yyalwluxcs, HABBIKOB WX CAMOCTOSTENBHOH y4eOHOH  ACATENBHOCTH,
SKCTICPUMEHTAITBHBIX W MCCICAOBATENBCKUX YMCHHH, HEOOXOOUMBIX KAaK B
MOBCEAHEBHOI KU3HW, TaK U B MPO(eCCHOHANBHON NeATETBHOCTH,

3HAKOMUT CO CHOEUM(UKOH HAyYHOrO MBIIUICHHS, 3aKIaJblBacT OCHOBHI
LIEJIOCTHOTO B3MVISIA HA €IHHCTBO [IPUPOJBI H YENIOBEKA, ABIIAETC OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOI MPaMOTHOCTH 00YYAIOIHXCH,

cnocoOCTBYET (POPMHPOBAHHIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HAHWSAM, K PUPOAE, K YECJIIOBEKY, BHOCHT CBOH BKIIAZ B JKOJIOTHYECKOE
obpa3zoBaHue 00yYalOLIHXCA.

JaHHBIC HAMpaplcHWs B OOYUYCHMH XMMHH 00€CIEUHBAIOTCA CICUMPHKOM
cogepiKaHua  y4eOHOro  mpeaMera, KOTOPBIH  ABNACTCS  MEJATOrHYCCKH
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOH HAYKH XUMHHU HA OMPEACIEHHOM Tare €
pa3BUTHSL.

Kypc x¥MuM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH HA
OCBOEHHE OOYYAIOIIMMUCA CUCTEMBI MMEPBOHAYAIBHEIX MOHATHI XHUMHH, OCHOB
HEOPTaHUYECKOH XHUMHH M HEKOTOPBIX OTACNBHBIX 3HAYUMBIX TIOHATHI
OPraHuYEeCKON XUMHUH.

CrpyxTypa cogepskaHusd MPOTPaMMEl 110 XMMHH C(OPMHPOBaHA Ha OCHOBE
CHCTEMHOTO TOAX0Ja K €€ M3ydeHHr. COACP)KAHUE CKIIAABIBACTCA U3 CHCTEMBI
MOHATHI O XUMHUYECKOM JIEMEHTE W BEILECTBE M CHCTEMBI TIOHATHI O XUMAYECCKOH
peakuud. O06€ 3THU CHCTEMBI CTPYKTYPHO OpPraHH30OBaHBL MO ITPUHLHUITY
MOCIENOBATENBHOIO PA3BUTHS 3HAHUI HA OCHOBE TCOPETUYECKHX NPEACTABICHUIA
Pa3HOro YpOBHSL:

— ATOMHO-MOJIEKYJISIPHOTO YYEHH KaK OCHOBHL BCETO €CTECTBO3HAHMUS,

— Ilepuomyeckoro 3akoHa /1. . MeHneneera kak OCHOBHOTO 3aKOHA XUMHH;

— YYCHHUA O CTPOCHUH aTOMA U XUMHUYECKOHN CBA3H;

— MpeacTaBsicHHit 00 IIEKTPOJNIMTHYECKOW AMCCOLMALMH BELIECTB B
pacTBOpax.

TeopeTnyeckne 3HAHHWS PACCMATPHUBAKOTCA HA OCHOBE OMIUPHYECKH
MOTYYEHHBIX U OCMBICTIEHHBIX (PAKTOB, PA3BUBAIOTCA MOCACAOBATENBHO OT OJHOTO
YPOBHA K JAPYTOMY, BBINOJHSAS (PYHKUUM OOBICHEHHS M MPOTHO3HPOBAHHA
CBOMCTB, CTPOCHHUS H BO3MOXKHOCTEH MPAKTHYECKOrO MPUMEHCHUSA U MOIYyYCHHA
M3yYaeMBIX BEIICCTB.

OCBOEHHE TMpOTpaMMBL MO XUMHH  CHOCOOCTBYET  (DOPMUPOBAHHUED
IPeACTABICHUA O XUMHYECKOH COCTABIANICH HAyYHOH KapTHHEL MHpPa B JIOTHKE
€€ CHCTEMHOWH NPUPOABI, LEHHOCTHOIO OTHOIICHHS K HAyYHOMY 3HAHHKO H



METOJaM TO3HAHHUSA B HAyKe. M3yuyeHWe XUMHHM MPOUCXOAHT ¢ MPUBICUYCHUEM
3HAHUI M3 paHee H3YUYEHHBIX YYEOHBIX MNPeAMETOB. «OKpY>KarMMIA MHDY,
«buomorus. 5-7 knacch» U «DU3MKA. 7 KIaccy.

Ilpy H3y4YeHHH XHMHH MOPOUCXOANUT (OPMHUPOBAHHME 3HAHUN OCHOB
XMMHUYECKOH Hayku Kak 00NacTH COBPEMEHHOrO €CTECTBO3HAHMWS, MPAKTHYECKOH
JEATENBEHOCTH YEIIOBEKA M KAK OJHOTO M3 KOMIIOHEHTOB MHMPOBOH KYJIBTYPEL
3apgada yueOGHOro mnpeaMera cOCTOMT B (OPMHPOBAHHH CHCTEMBI XMMHYECCKHX
3HAHHI — BaOKHEHMMX (PaKTOB, MOHATHH, 3aKOHOB H TCOPETHYCCKUX MOJIOKEHHH,
JOCTYMHBIX OOOOMIEHHI MHUPOBO33PEHYECKOTO XapakTepa, A3BIKA HAYKH, B
NpUOOIICHUH K HAYYHBIM METOAAM [MO3HAHHA MPH W3YYCHHUH BELIECTB H
XUMHYECKHX PEAKIMH, B (JOPMHPOBAHUN U PA3BHTHH NMO3HABATEIBHBIX YMEHHH H
UX TPUMEHCHHH B VYeOHO-TIO3HABATENBHOH M Y4eOHO-HCCNEN0BATENBCKOM
JAEATENBHOCTH, OCBOCHHMHM NpaBWI 0O€30MacHOro OO0pallceHUs ¢ BEIIECTBAMH B
TIOBCEAHEBHOHN >KU3HHU.

ITpn u3y4YeHNH XUMHUHM HA YPOBHE OCHOBHOTO 00MmIEro 00pa3oBaHus BA)KHOE
3HAYEHUE TIPUOOPENN TAKUE LETH, KaK:

— (OpMHpPOBAHHE MHTEIUICKTYAIBHO PA3BHTOH JIMYHOCTH, T[OTOBOH K
caMo00pa30BaHNI0, COTPYOHUYECTBY, CAMOCTOATEIBHOMY MPHHATHIO PEIICHWUH,
CHoCcOOHOI aaanTHPOBATECA K OBICTPO MEHAIOLIUMCS YCIOBUAM KU3HU,

— HampaBICHHOCTH OOYYEHWS HA  CHCTEMaTHUYECKOE  MPUOOIICHUE
00y9arIIXcs K CAMOCTOATENBHON TO3HABATENBHOU JEATENBHOCTH, HAYYHBIM
METOAAM MO3HAHWA, (POPMHPYIOIINM MOTHBALMIO W PA3BUTHE CIOCOOHOCTEH K
XUMUH,

— o0ecreveHne yCNOBHiA, COCOOCTRYIOMUX MPHOOPETEHHIO 00YYAIOIIUMHUCSA
OMMBITA Pa3HOOOPA3HONH ACATCITBHOCTH, TO3HAHUA W CAMONO3HAHMA, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHUHH ), UMEIOIINX YHUBEPCANBHOE 3HAYCHHE IS
Pa3NIMYHBIX BUAOB ACATCIBHOCTH,

— (QopmupoBanne o00mel (PYHKIMOHATBHONW H  €CTECTBEHHO-HAYYHOMH
IrPAaMOTHOCTH, B TOM 4HCJIE€ YMEHH OOBACHATE W OIICHUBATH SBJICHHS
OKPY>KaKIIET0 MHPA, UCIONB3ysA 3HAHHWA U OMBIT, MOJIYYCHHBIC MPU HU3YUYEHUH
XMMUHW, TPUMEHATH WX TPH PEINICHHH NpoONeM B TOBCEAHCBHOH KU3HH U
TPYAOBOH NEeATEIBHOCTH;

— ¢dopMupoBaHHE Y OOYYAKONIMXCA TYMAaHUCTHYECKUX  OTHOIIECHUIA,
NOHUMAHWUA LCHHOCTH XHMHYECKMX 3HAaHWUH JJid BBEIPAOOTKH 3KOJIOTHYECKH
LENecoo0pa3Hor0 TOBEACHUA B OBITY M TPYAOBOH JEATENBHOCTH B LENSIX
COXPAHEHUs CBOECTO 3A0POBbS W OKPY)KAKOLIEH TPUPOAHON CPEHEL,

— pa3BUTHE MOTHBALUMH K OOYYECHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIO H
CAMOBOCIIUTAHHIO HA OCHOBE YCBOEHHA OOINCYCIOBEUECKUX  LIEHHOCTEHH,



TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MpO(WIL M HAMpPABICHHOCTH AaNbHEHIIETO
00y4eHns.

OOmiee 4YUCIO YacoB, OTBEAEHHBIX /11 M3YYCHHd XHMHM HA YPOBHE
OCHOBHOrO 00miero o0opasopanud, coctaenser 136 yacos: B 8 knacce — 68 yacos (2
yaca B HEAENIO), B 9 Kmacce — 68 yacoB (2 Yaca B HEJCHH)).



COIAEPKAHHE OBYYEHUA

8 KNIACC

IlepBonaYaibHbIC XHMHYECKHE IIOHATHS

Ilpeamer xumMuU. Pone XUMUH B JKM3HH YENOBEKA. XUMHS B CHCTEME HAYK.
Tenma w BewecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. AIPErarHOE COCTOSHHE
BELUECTB. [lonamue 0 Memooax nosHanua 6 xumuu. YUCThIE BEIICCTBA U CMECH.
Croco0nl pa3oeieHus CMECEi.

ATOMBI M MOJICKYJIBL. XHMHYECKUE 3N¢MEHTH. CHMBOIB XHMHYECCKHX
3NEMEHTOB. IIpOCTHIE U CNOXKHEBIE BEMIECTBA. AMOMHO-MOICKYAAPHOE YHeHUE.

Xumuueckasd ¢opmyna. BaleHTHOCTE arOMOB XHMHUYECKHX 3JI€MEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTB. OTHOCUTENBHAS AaTOMHAsA — Macca.
OTHOCHTENBHAA MONEKYIApHasd Macca. MaccoBas 10J14 XMMHYECKOrO IEMEHTa B
COCIMHEHWH.

KomnuecteBo Bemwectea. Mous. MomdpHad Macca. B3auMOCBA3b KOIMYECTBA,
MACChl M 4YHMCNA CTPYKTYPHBIX €OWHWL BewecTBa. Pacuémur no gopmyram
XUMUHECKUX COCOUHECHUIL.

OH3NIECKUE U XUMUYIECKUEC ABICHUA. XUMUYECKAs PEaKkuus U ¢€ MPU3HAKH.
3aKOH COXpaHEHHUs MAacChl BEINECTB. XHMHUYECKHe ypaBHeHHd, Krmaccupuxanms
XMUMHYECKUX PEaKLMi (COCTUHECHHUS, PA3NIOXKEHH, 3aMEIECHUA, OOMEHA).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO ¢ XMMHYECKOH MOCYAOi, MpapuiaMu paboTH B Ta0OpaTopuu
npuémaMu o0palleHus ¢ Ta0opaTOpPHBIM O0OPYAOBAHUEM, H3YUYECHUE U OMUCAHHE
(pM3MUECKHX CBOMCTB 00pasloB HEOPraHMYCCKHX BemIecTB, HaOmMoAeHHE
(¢m3nyeckux (INABICHUE BOCKA, TAAHHE ITbJA, PACTHPAHHE Caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIWA BOJBI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKATMBAHWE
MEIOHOM MPOBOJIOKH, B3aUMOIEHCTBHE MENa ¢ KHCIOTOI ) ABNCHUH, HAOMIOACHHE 1
OMHCAHNE MPHU3HAKOB MPOTEKAHMS XUMHYECKUX PEaKIMil (pasioxeHue caxapa,
B3aUMOJCHCTBHE CEPHOI KHCIOTHI C XJOPHAOM Oapus, pa3inoXeHWe THAPOKCHAA
Memu (I1) npu HarpeBaHuH, B3aUMOACHCTBUE XKene3a ¢ pacTBOpoM contd Meau (1),
U3yUYEHHE CMOCOOOB pa3fACNieHUs CMeceil: C MOMONIBK) MarHuTa, (pUIETpOBaHHE,
BHIMAPHBAHUE, AUCTHUTALNS, XpOMATOrpadus, NpoBeASHHE OUYNUCTKH MOBAPEHHOI
comy, HAONMIOACHWME H  OMUCAHME  PE3YJIBTATOB  MPOBCACHHA  OIBITA,
WUTOCTPUPYIOIIECTO 3aKOH COXPAHEHWS MACCH, CO3JAHUE MOJENEH MOJICKYI
(IIApOCTEPKHEBBIX ).

BakHeiilHe npeACTABATETH HEOPTAHHYECKHX BellleCTB

Bozgyx — cMech razoB. CoctaB Bo3gyxa. Kucnopoa — 2JIeMEHT M MPOCTOe
BENIeCTBO. HaxoxkAeHUE KUCIOpOAa B NpupoiAe, (PuU3MUECKne M XUMHUYECCKHE
cBolicTBa (peakuuu ropeHus). Okcunwl. IlpumeHeHue kucnopoga. CrocoObl



NOJMYYEHUA KUCIOpoJa B JIadopaTopuym H  MPOMBIOUIEHHOCTH. Kpyroeopor
KHCJIOpoda B ipupoae. O30H — aJUIOTPONHAA MOANUKALHA KACIOPOAA.

Tenrosoti aghchexm xumuueckon pearyui, MePMOXUMUYECKUE YDABHEHUS,
3K30- U 3HOomepmuyeckue peaxyuu. Tonauso: yeoav u meman. 3azpsazHerue
6030yXa, YCUIEeHUE NADHUKOBO20 >(PPeKkma, pa3pywerue 030H0G020 CAOA.

Bomopon - smeMeHT M mpocToe BemecTso. HaxoskneHuwe Bogopoaa B
npupoae, (U3MYeCKHe W XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyueHus. Kucnors! u comn.

Moaapuerii 06vém 2azo6. Pacuémut RO XUMUYECKUM YPUBHEHUIM.

®usnyeckne ¢BoiictBa BOABL. Boma Kkak pacTBOpHTENL. PacTBOpEL
Hacenyennvie u nenacwiuyennsvie pacmeopel. PaCTBOPAMOCTE BEILECTB B BOIE.
MaccoBas A0 BEIIECTBA B PAacTBOpE. XMMHYECKHE CBOMCTBA BOABL. OCHOBAHHS.
Pone pacTBOpPOB B NMPHUPOJAE U B JKW3HU YETOBEKA. KpyroBopoT BOABI B NMPUPOIE.
3acpasnerue npupodHelx 800. OXpand U O4UCHIKA NPUPOOHBIX 800.

Knaccudukauusa HeopraHH4YeckHx coeauHeHui. Oxcuapl. Knaccuduxanms
OKCHJIOB.  cOoneoOpasyroiiie (OCHOBHBIC, KHCIOTHHIE, augomepHvie) W
HecosieoOpasyromme. HomeHknatypa OkcHaoB. DU3HYECKHE W XUMHYECKUE
CBOHcTBA OKCH OB, [TonyueHHe OKCHIIOB.

OcHopanusa, Knaccuukanms OCHOBaHMWI: INENOYH U HEPACTBOPHMBIC
ocHOoBanud. HomeHrmarypa ocHoBaHMi. (DU3HYECKHME W XHUMWYCCKHE CBOWCTBA
ocHOoBanwuii. IloryyeHHE OCHOBAHUH.

Kucnorel. Knaccuduxauua kucnor. HoMeHknatypa Kucior. Gu3HUeCKUe u
XUMUYECKHE CBOWCTBA KHUCIOT. Pan aktuBHoctH MetawwmoB H. H. bexertoea.
[lonyyeHue KACIOT.

Comn. HoMeHknatypa coneli. MH3HYECKHE H XMMHYECKHE CBOHCTBA COJIEH.
[TonyuyeHue coneil.

I'eHeTHYECKAS CBA3R MEXKAY KIIACCAMH HEOPraHHYECKHX COSTHHEHHI.

Xumuueckuii Ikcnepumenm:

KAY€CTBEHHOE OTNPEACIICHAE COACPKAHUA KACIOPOAA B BO3AYXE, TONYYCHHE,
coOupaHHe, pACNO3HABAHME W W3YYCHHUE CBOWCTB KHCIOPOAA, HAOMIOOcHWE
B3aUMOJCHCTBHS BEIICCTB C KUCIOPOAOM W YCIOBHA BO3HHKHOBCHUSA W
MPEKpalieHHA TropeHus (mojkapa), O3HAKOMJICHHE ¢ o0pazuaMH OKCHIOB W
OIMMMCAHWUE HX CBOWCTB, IMONYYCHUE, COOMpAaHHE, PACMO3HABAHHE H HW3YUYCHHE
CBOHMCTB BOJMOpOAA (rOpeHHE), B3aUMOAEHCTRUE BOaOpoAa ¢ okcuaoM Meau (II)
(BO3MOXXHO HCHOIB30BAHHE BUACOMATEPHANOB), HAOMIOACHUE OOpa3lOB BEIIECTB
KOMUYECTBOM | MoOnb, HCCIenoBaHHE OCOOCHHOCTEH PacTBOPEHHS BEIIECTB ¢
PasnHYHONH pacTBOPUMOCTBI), TPUTOTOBJIEHHE PACTBOPOB ¢  OMPEACIEHHOM
MAaCCOBOH M0JIeH pacTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBHE BOABI ¢ META/UIaMH
(HaTpueM H  KanmpuMeM) (BO3MOJKHO  HCIIOJIB30BAHHE BHACOMATEPHAJIOB),



UCCIEAOBAHUE OO0paslloB HEOPraHWYECKHX BEIIECTB PAa3IUYHBIX  KJIacCOB,
HAOMIOACHNE U3MEHEHUS OKPACKH MHAUKATOPOB B PACTBOPAX KUCIOT W IICTOYEH,
U3yYCHUE B3aUMOACHCTBHA okcHaa Meau (1I) ¢ pacTBOPOM CEpHOH KHCIOTHI,
KHCJIOT ¢ METAJUIaMH, peakuuii HelTpanuzaluy, MONYYEHHE HEepPacTBOPHMBIX
OCHOBAHHH, BBITECHEHHE OJHOIO MeTajlla APYrHM H3 PacTBOpa COJIH, pelieHHE
OKCIICPUMEHTANBHBIX 3adad M0 TeMe «Baxneinne Kaaccel HEOPraHHYECKHX
COCOUHEHUI.

Iepuoanyecknii 3axoH H IlepHoanyeckas CHCTeMa XHMHYECKHX
nemenToB JI. H. Mengeneepa. CrpoeHne aToMoB. XHMHYECKasd CBS3b.
OKHCIHTEIBHO-BOCCTAHOBUTEIbHBIC PeaKIHH

[lepavie nonvimru xiaccugpuxayuu xumudeckux 21emeHmos. TIoHATHE ©
TpyOnax CXOMHBIX HJIEMEHTOB (IICTOYHBIE H IHENOYHO3EMENBHBIE METAJUIHL,
TaJIOTEHBl, UHEPTHBIE Ta3bl). Fnemenmul, Komopwvie obpasyviom amcomepHvie
OKCUObI U SUHOPOKCUObL.

llepuoouuecxuii 3axon. llepuoouneckan cucmema xumuieckux sremenmos /1.
H. Menoeneesa. Kopomronepuoonas u orunHonepuoonas hopmer Iepuoouuecroir
cucmemnr xumuyeckux aremenmos [, H. Menoereesa. Ilepnoasl W TPYMNIIEL
ODOU3NYECKUN CMBICJT TOPAOKOBOTO HOMEpPA, HOMEPOB I[E€PHOJA W TPYIIIEI
JIIEMEHTA.

Cmpoenue amomos. Cocmas amomuvix a0ep. Hzomoner. Daexmponvi.
Cmpoeriue 31exmpoHHbX 000104eK amomoe nepsvix 20 Xumideckux 31eMeHmos
Hepuoouwecxoii cucmemwr J[. H. Menoeneesa. Xapaxmepucmurxa Xumuyeckoeo
neMenma no e2o nonoxceruro 6 Ilepuoowveckoii cucmeme J[. H. Menoeneesa.

3akoHoMepHOCIIY  USMEHEHUST Paouycd dMOMOE XUMUHECKUX IIeMEHMO8,
MEMAAAUYECKUX U HEMEMANNUYECKUX CBONICME NO SPYRNAM U REPUCOAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMBI XHMHYECKHX
AMEMECHTOB /A pa3BUTHA Haykd W mnpakTtuku. . WM. Mengenees — y4€HBIl M
IPaKAAHHH.

Xumuueckas cBa3b. KoBaneHTHad (NOMApHas M HEMOMspHas) CBs3b.
DNEKTPOOTPHLATENBLHOCTE XHMHYECKUX 3TIEMEHTOB. MOHHAA CBAI3b.

Cmenenv  oxucienusd.  OKUCTUMETBHO-BOCCMUHOBUMENbHBIE — PeaKyull.
Ipoyeccur oxucrenus 1 eocemariognenus. OKUCIumeni 4 60CCHUHOGUMENL.

Xumuueckuii Ixcnepumenm:

H3YYCHHE OOpa3LoB BELICCTB METAIOB H HEMETAIUIOB, B3aMMOACHCTBHE
THAPOKCHIA LUHHKA ¢ PACTBOPAMH KHCIIOT M ILICNOYEH, NPOBEACHUE ONBITOB,
WUIOCTPUPYIOIIUX — NPUMEPEl  OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX — PEAKLMIA
(ropeHme, peakum pasyioKeHUA, COCTNHEHHA).

Mesicnpeomemuvie ceasu



Peannzannsg MEXNpPeAMETHBIX CBA3CH MPH H3YYeHHH XHMHH B & Kiacce
OCYLIECTBIAETCA 4Y€pe3 HCMONB30BaHHE Kak OOIMX €CTECTBEHHO-HAYUYHBIX
TOHATHIA, TAK U MOHATHH, ABISFOMIMXCA CHCTEMHBIMH JJI OTIACNBHBIX NMPEAMETOB
€CTECTBCHHO-HAYYHOIO [[HKIIA.

OOnme eCTeCTBEHHO-HAYYHBIC MOHATHA, HAYYHBIH (DaKT, THIOTE3a, TEOPHUS,
3aKOH, AaHAJK3, CHHTE3, KIAacCU(PHKAUMs, MNEePHOOUYHOCTE, HAOMIOACHHUE,
OKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, MOACIIb, ABJIICHHE.

dusuKa: Marepus, aroM, OIJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHA,
W30TONBL, PAAHOAKTHBHOCTE, MOIICKYJA, JIEKTPUYCCKHI 3apsal, BEIICCTBO, TEIO,
00BEM, arperarHoe COCTOAHUE BEILECTBA, ra3, PH3NYESCKUE BENHYMHBI, CAMHULE]
HU3MEPEHHS], KOCMOC, TIIAHETHL, 3BE3bL, CONHIE.

Buonorus: poTocHHTE3, AbIxaHue, OHochepa.

Tl'eorpadma: arMocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPO/IEL,
TIOJIE3HBIC HCKOMAEMBIE, TOILTUBO, BOAHBIE PECYPCHL.

9 KVIACC

BelecTBo H XUMHYECKAS PeakiHs

Ilepnoanueckuii 3akoH. Ilepruoandeckas CUCTEMA XUMHYCCKUX JIEMEHTOB /.
W. Mengeneea. Cmpoernue amomos. 3aKOHOMEPHOCHU 6 USMEHEHUU CBOlCHE
XUMUHECKUX INEMEHMOB NEPEbIX MPEX REPUOO0S, KAAUA, KAALYUI U UX COCOUHEHUT!
8 COOMEemcmenl ¢ noaoxceHuem snemenmos 6 Ilepuoouyeckoii cucmeme u
CmpoeHueM Ux amoMos.

CrpoeHue BeleCTBA: BHABL XUMHYECKON CBs3H. THNBI KPHUCTAILUTHYECKHX
PELIETOK, 3aBUCUMOCTE CBOMCTE BEIECTBA OT THNA KPUCTALTUYCCKOM PEIIETKH U
BHJA XUMHYECKOH CBA3H.

Knaccnpukauus 1 HOMEHKIATYpa HEOPraHWYECCKHX BEILECTB. XHMHUYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMXCA K PA3IUYHBIM KIACCaM HEOPTraHHYECKHUX
COCAMHCHMI, TCHETHYECKAA CBA3b HEOPTAHUYECKUX BELICCTB.

Kraccudpurayua xunmuueckux peaxyuii RO pasiudHoiM BPUSHAKAM (RO HUCTY U
COCHAgy YHACMEYIOWUX 6 peaxyuu eewjecms, no meniosomy 3phgexmy, no
U3MEHEHUIO CMeneHell OKUCTeHUS XUMUYECKUX DTEMEHo08, N0 0bpamuMocmu, no
VUACuio  Kamamusamopd). IK30- U 9HOOMepMUYecKue  peaxyul,
MePMOXUMULECKUE YPUGHEHUSL.

Houamue o cxopocmu xumuyecxkon peaxyuu. [louamue 06 oOpamumeix u
HeoOpamuMuLX Xumu4eckux peaxyusix. [lonamue 0 comM0o2eHHbIX U 2EMEPOCEHHBIX
peaxyuax. [lowamue o rxamanuze. I[lowamue o0 Xumu4eckom pagHoO8eCuUlU.
Daxmopel, 8IUAIOWUE HA CKOPOCHI  XUMUYECKOW peaxyuu U  HNOA0INCEHUE
XUMUHECKO2O PAGHOBECUSL.

OKUCIUTETBHO-BOCCTAHOBUTEIBHEIC — PEAKLUMH,  3NCKTPOHHBIA  GanaHc
OKHCJIHTENBHO-BOCCTAHOBHTEIBEHOH ~ PEaKIHU. CocraBneHue  ypaBHEHUit



OKHCJIUTENIBHO-BOCCTAHOBUTENBHEIX — PEAKUMii ¢ HCIOJIB30BAHMEM  METOJA
IEKTPOHHOTO OanaHca.

Teopus SMEKTPONUTHYECKONH JUCCOUHALHH. DNECKTPOJIUTEI U HEANEKTPOJIUTHL
KatnoHsl, aHHOHBL. Mexarnusm ouccoyuayuu ewecme ¢ PA3TUYHBIMU GUOAMU
xumuyeckoti ceazu. Cmenens ouccoyuayuu. CuivHsle U CAA0LIE SACKMPOIUMDL.

Peakiiun noHHOTO OOMEHA. YCIOBUS MPOTEKAHNUA peakivii HOHHOTO OOMEHa,
MOJMHBIE M COKPAIUEHHBIE HOHHBIE YpaBHEHHS peakuuil. CBoiicTBa KHCIOT,
OCHOBAaHMI W CONeii B CBETE MPEACTABJICHW 00 3MEKTPOIUTHYECKOH
macconuaun. Kauwecmeennvie peaxyitt Ha uonwl. Honamue o euopoause coxeil.

Xumuueckuii Ikcnepumenm:

O3HAKOMIICHUE C MOZCIAMH KPHUCTAUTHYECKHX PEETOK HEOPTaHHYECKHX
BCIUECTE — METANIOB W HEMETAIOB (rpadura M anmasa), CIOKHBEIX BEILECTB
(XIopuaa HaTpud), UCCIEAOBAHUE 3ABUCUMOCTH CKOPOCTH XHMHYECKOH peakuuu
OT BO3JCHCTBHA PA3NHYHBIX (PAKTOPOB, HCCICAOBAHUE SIEKTPOMPOBOAHOCTH
PaCTBOPOB BEIIECTB, Mpolecca AUCCOLHALIMM KHCIOT, IIENOYed H  CONeH
(BO3MOXXHO  MCHOJB30BAHWE BHJAECO  MATEPUHANOB), MPOBEJACHHE  OIMBITOB,
WUTEOCTPHPYIOIIMX ~ NPU3HAKH — MPOTEKaHHs  peakuuil  HOHHOro  o0MeHa
(oOpazoBaHue oOcaaka, BBUIEICHWE ras3a, oO0pa3oBaHHE BOJBI), OINBITOB,
WUTEOCTPHPYIOIIMX ~ OPUMEPBl  OKHCIHUTENBHO-BOCCTAHOBUTENBHBIX — pPeaklUi
(ropeHune, peakuMu Pa3ioKEHWA, COCOUHECHUA), PACIO3HABAHNE HEOPTAHHYESCKHX
BEIIECTE C MOMOWIBK) KAYECTBEHHBIX PEAKUUMA HA  HOHBI, PCIUICHHE
OKCIICPUMEHTANIBHBIX 3aJaY.

HeMeTa/wnbl H HX COeAMHEHUS

Obmias  xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOCHHMA AaTOMOB,
XapaKTEpHBIE CTENEHH OKHCIeHHUs. CTpoeHue W (PU3UYECKHE CBOHCTBA MPOCTHIX
BEIIECTB — TajOreHoB. XHMHYECKHE CBOIICTBA Ha TpHUMEpe  XJopa
(B3aUMOACHCTBHE C METAVIaMH, HEMETAJLIaMH, IienodaMu). XIIOpOBOIOPOX.
CongHasa KHUCITOTa, XHMHYECKUE CBOWMCTBA, MOJIy4YEHHUE, MpUMEHEHUE. [lelicTBue
XJIOpa U XJIOPOBOZOPOAA HA OPraHHU3M YCIOBEKA. BaKHEHINME XJIIOPUABI U MX
HAXOKACHUE B TIPHPOIE.

Obmias xapakrepuctuka MeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTCPHBIC CTENMECHHU OKUCHEHWA. CTpoeHHe M (PU3MYECKUE CBOWCTBA
MPOCTBIX BELIECTB — KHCJIOPOAA U CEPhl. AJITOTPONHBIE MOAUPHUKALIMHE KUCTOPOAa
1 cepel. XUMHUYECKHE CBOMCTBAa cephl. CepoBOMOPON, CTPOCHHUE, (DU3UUYECKHE W
XUMHYECKHE CBOICTBA, OKCHUIBI CEPHl KAK MPEACTABUTENH KUCIOTHBIX OKCHIIOB.
CepHad xucrmora, (Qu3nUeckne W XUMHYECKHE CBOHcTBa (0o0mme Kak
NPEACTaBUTENA Klacca KHUCTOT W cnenuduyeckue). XUMHUYECKUE PEaKIuH,
JeKAUEe B OCHOBE MPOMBIIUIEHHOIO CMoco0a MOMYYEHUsS CEPHOH KHUCOTHI
[IpuMmeHenne cepHoit KUCTOTEL COJIM CepHOI KMCITOTHI, KAUeCTBECHHASA PEaKLMA Ha



cynbdar-uon. HaxoxaeHue cepel U €€ COCAMHCHMH B Mpupoae. XHMHYECKOE
3arpA3HEHUE OKPYXKAIOWIEH cpeapl COCAMHEHHAMH CEPBl (KMCITOTHBIC JOKIH,
3arpA3HEHHE BO3AYXAa U BOAOEMOB), CIIOCOORI €r0 MPEAOTBPALLICHHS.

OO0was xapakTepucTUKa NIEMEHTOB VA-rpynmnbl. OcOGEHHOCTH CTPOCHHA
ATOMOB, XapaKTEPHBIC CTENEHH OKHCIICHHA. A30T, PACHpPOCTPAHCHHUE B MPUPOIE,
buznuecke 1 XUuMHUeCckre CBOUCTRA. KpyroBopoT a30Ta B pUpoae. AMMHAK, €ro
(pHU3MYECKHE U XUMHYECKHE CBOHCTBA, MONYyYeHUE U NpuMeHeHre. COM aMMOHH,
UX (PU3HYECKHE U XUMHYECKHE CBOICTBA, MpUMeHeHNe, KauecTBEHHAsA peakuus Ha
MOHBl aMMOHMA. A30THAs KHUCIOTA, €€ MONy4eHUe, (PU3NYECKHE H XUMHYECKUE
CBOlicTBa (0OmIME Kak TPEACTABUTENI KiIacca KUCIOT M COCHU(PHYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJNEH AMMOHMA B KAQ4ECTBE MHMHCPAIBHBIX
yA0OpeHnH. XNMHUYECKOE 3arPA3HEHHE OKPY KaIOWICH cpeabl COCAMHEHUAMH a30Ta
(KHCIIOTHBIE JOKAM, 3arpsA3HCHME BO3Ayxa, MOYBHL U BOOgoEéMoB). docdop,
ajmorponupie Mogudukauuu Qochopa, PUHYESCKHE M XMMHYECCKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kucnora, PU3HNYECKHE U XUMHYECKUE CBOMCTRA,
nonyueHue. Mcnonsizoranue GocdaTor B KAUECTBE MUHEPAIBHBIX YAOOPEHHIA.

O0mas xapakTepucTuka 31eMeHToB IVA-rpynnel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XApakTEpHBIE CTENEHH  OKHCIEHHA.  YIJIEPOA,  AWIOTPOIHBIE
MOAU(DHMKAIINK, PAclpOCTPAHEHUE B TNPHPOAS, (PHUIMUECKUE U XUMHUECKUE
cBoiicTBa. Agcopbuna. Kpyropopor yriiepoga B npupoae. OKCHABI yIIEpoJa, nx
dU3MYECKUE W XHMHYECKHE CBOWCTBA, MACHCTBME HA JKUBBIC OPTraHU3MEL,
MOMYYEHUE U MPUMEHCHHE. DKOMOTHYECKHE MPOONEMEI, CBA3aHHBIE ¢ OKCHIOM
yraepoga (IV), rumoreza oCalbHOTO MNOTCIUICHWA KIMMArTa, [MapHUKOBBIH
3pdexT. YronsHas KMCJIOTA H €€ COJH, HX (PHIHYECKUE U XMMHUYECKAE CBOHCTRA,
MONy4YeHHe W npuMeHeHue. KauyecTBeHHads peaknud Ha KapOOHAT-HOHBI.
Hcnonw3opanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH H CEMBCKOM
X035HCTBE.

[TepBoHaYaNbHBIE OHATHSA 00 OPraHMYECKNX BEIIECTBAX KAK O COCTUHEHUIX
yriepoaa (METaH, 3TaH, STWICH, alCTHICH, 3TAHO, TNIMLEPHH, YKCYCHAA KUCIIOTA).
IIpupoaHble HCTOYHHKH YIJICBOAOPOOOB (yrojib, MNPUPOAHBIA ra3, He]Th),
MPOAYKTEl HX mnepepaboTku (OEH3WH), HX POk B OBITY W NPOMBINLICHHOCTH.
[TonaTre 0 GUONIOTUYECKH BAKHBIX BEILIECTBAX. JKUPAX, OCITKax, YIVIEBOJAX — ¥ UX
pOIM B KH3HM YEJIOBEKA. MarepHaNbHOE EOWHCTBO OPTaHHYECKHX W
HEOPTAaHUYECKHUX COCAHHEHUH.

KpemHuii, ero ¢usuueckue U XUMHUYECKHE CBOHCTBA, MONYYCHHE H
npuMeHeHne. CoenuHeHHA KpeMHHs B mpupoae. OOmme mnpencrarieHus o0
okcuae KpeMHus (IV) u kpeMHHeBOH KucaoTe, CHIMKAThl, HX UCIOJNB30BAHUE B
OBITY, B MPOMBIIICHHOCTH. BakHEHNINE CTPOUTENBHBIE MaTepHUanbl. KEPAMHUKA,



CTEKIIO, LHEeMEHT, OCTOH, keme300eToH. [Ipobnemel 6e30MacHOro HCIMONB30BaHUS
CTPOUTENBHBIX MATEPHAIIOB B TIOBCEAHECBHOMN JKAU3HU.

Xumuueckui Ikcnepumenm:

N3y4YeHUEe 00pa3LOB HEOPraHHYECKNX BEIIECTB, CBOWMCTB COMSHONH KHMCIOTEI,
MIPOBEACHUE KAYECCTBEHHBIX PECAKUMIA HA XJIOPHA-UOHBI H HAOMKOACHUE MPH3HAKOB
UX MPOTEKAHH4, OMBITHI, OTpaXKaronme (PU3MUECKHe W XUMHYECKHE CBOICTBA
ralOr€HOB M MX COCAMHEHUI (BO3MOXKHO HCTMOJNB30BAHUE BHACOMATCPHANIOB),
O3HAKOMJIEHHE ¢ o0pasuamMd XJOPHAOB (TIOTCHUIOB), O3HAKOMJIEHHE ¢
oOpaslaMd  ceppl M €€  COCAUHCHHUAMH  (BO3MOXKHO  MCIOJL30BAHUE
BH/ICOMATEPHAJIOB), HAOMIOACHNE Mpoliecca OOYITIMBAHUA caxapa MO ACHCTBUEM
KOHUCHTPUPOBAHHONH CEPHOM  KHUCIIOTBEI, M3YYEHHUE XHMHYECKUX CBOWCTB
pa3baBneHHON CepHOI KMCIIOTEL, IPOBEACHUE KAUYCCTBCHHON PEakUMH Ha Cyabdat-
HOH ¥ HAOMIOACHHME MPH3HAKA €€ MPOTEKAHHSA, O3HAKOMIICHHE C (PU3HYCCKHMH
cBoiicTBaMu a3zota, ¢ochopa MU HX COCAMHCHHH (BO3MOKHO HCIOJB30BAHHUE
BHIEOMATEPHATIOB), 00pa3iiaMi a30THBIX H (PocopHBIX yIoOpeHuil, moaydeHne,
coOMpaHHe, Ppaclo3HaBaHWE M WU3YYEHHE CBOICTB aMMHaka, TMPOBEACHUE
KAa4YE€CTBEHHBIX PEAKINii Ha MOH aMMOHMA U (JochaT-HOH U U3YUCHHE MPH3HAKOB
UX MPOTEKAHUA, B3aUMOACHCTBUE KOHIEHTPUPOBAHHOH a30THOH KUCIIOTHL C MEJBIO
(BO3MOKHO  HCTOJNB30BAHHE  BHUIACOMATEPHANIOB),  H3YYCHHEe  MOJAeiei
KPUCTAUIMYCCKUX PELIETOK anMasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
mpoueccoM  aacopOUUn  PACTBOPEHHBIX BELICCTB AKTHBUPOBAHHBIM VITIEM H
YCTPOMCTBOM TPOTHBOTA3a, MONYYCHHE, COOMPAHKE, PACTIO3HABAHHE U W3YUCHHE
CBOWCTB YIVICKHCIIOTO Ta3a, MPOBCICHHE KAYCCTBEHHBIX PEAKUWii HA KapOOHAT U
CIJIHKAT-UOHBL W M3YYECHHE TMPU3HAKOB WX TMPOTCKAHHA, O3HAKOMIICHHE C
NPOAYKUHEH CHJIMKATHOW NPOMBILUICHHOCTH, PEIIEHHE JKCIEPUMEHTANBHBIX
3a/1a4 Mo TeMe «BaykHeHIIne HEMETAUTEL H HX COSAMHEHUS.

MeTasuibl H HX COCAUHCHHSA

OO01mas XxapakTePUCTHKA XUMHYECKHX 3JIEMEHTOB — META/UIOB HA OCHOBAHHUH
UX MMOoaokeHHs B llepuoauueckoil cucTeMe XUMHMYECKHX 3neMmentos . M.
Mengeneepa U CTpoeHHA atoMOB. CTpOEHHE METAUIOB. MeTauinyeckas CBi3b U
METAIUIHYECKA  KPUCTAUIMYECKAs  PElETKa.  DNEKTPOXUMHYECKHH  pAn
HanpsoKeHWH MeTauioB. PU3HYECKHE N XUMHYECCKHE CBOHCTBA MeTa/uioB. O0mme
cnoco0bl MOJNIyYeHHuA MeTauoB. [IOHATHE O KOPPO3MH METAIIOB, OCHOBHBIC
CIOCOOB! 3alMTHl HX OT KOppo3uH. CIUIaBHL (CTalb, 4yTyH, AFOPATOMHHMIA,
OpoH3a) U UX MPHUMEHEHHUE B OBITY M MPOMBIIUIEHHOCTH.

[IlenouHBle METAMIBL MONAOKEHHE B [IepHOAMYECKOH CHCTEME XUMUYECKUX
ameMeHToB J[. M. Menaeneesa, CTpoeHHE MX aTOMOB, HAXOKJICHUE B TPUPOJE.
dusnyecke 1 XUMHYECKHE CBOICTBA (HA MpUMEpPe HATpHA U kamud). OKCHIBI H



THAPOKCUAL HATpuUss W Kanud. [IpUMEHEHHE INETOYHBIX METAIOB M HX
COEIMHEHHIA,

IMlenovyHOo3eMENBHBIE METAIBL MArHUH M KanblWil: TONOXKEHHE B
[lepuoauueckoil cucteMe xuMudeckux aneMeHros [ 1. MeHneneesa, cTpocHue
UX aTOMOB, HAXOXKJAEHUE B pHpoac. PUIHYECKUE U XUMHYECKHE CBOICTBA MarHus
N KaiblMid. BaxHedmme CcocOUHEHHA KanbUMs (OKCHA, TUAPOKCHZ, COJIH).
AKécTKOCTE BOABI M CITOCOOLI €€ YCTPAHEHUSL.

AMOMWHUNA: TTONOKEHUE B [ [EpUOAUYECKON CUCTEME XUMUYECKUX IEMEHTOB
H. . MeHnpenecpa, CTPOCHHE aroMa, HAXOXKACHUE B IpUpoac. PU3HYECKHE H
XHMHYECKHE CBOICTBA anfOMUHUS. AM(OTEPHBIE CBOMCTBA OKCHAA W THAPOKCHIA
ANOMUHHA,

Keneso: nonoxkeHue B IepHoAUYECKOH CHCTEME XUMUYECKUX ITIEMEHTOB /.
. Menaeneepa, CTPOSHHE aTOMa, HaxXOoXAeHHe B npupoae. DusHveckue u
XUMHYECKUE CBOICTRA Kene3a. OKCHabl, THAPOKCUABL U conu xkenesa (I1) u xxenesa
(IIT), ux cocTap, CBOMCTBA H IMOJIYUEHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE ¢ O0pa3suaMH METAUIOB M CIUIABOB, HX (H3UYECKUMH
CBOWCTBAMM, HM3YYCHHE  PE3YNBTATOB  KOPPO3MM  METAUIOB  (BO3MOXKHO
WCMOMB30BAHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaNbldsl M HATPUSA ¢ BOJOH (BO3MOXKHO HCMOJIB30BAHUE BUACOMATCPHANIOR),
HCCIICAOBAHUE CBOHCTB JKECTKOH BOJBI, IpoLiecca TOPEHHS Kene3a B KHCIOPOae
(BO3MOXXHO  HCMOJB30BAHUE  BUACOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHUA
KAUECTBCHHBIX PEaKlMii Ha MOHBI, MAarHus, KalblMs, aJIOMUHU, [MHKA, XKENe3a
(IT) u xeneza (II1), Mmenu (1), HaOMONEHNE M ONUCAHUE MTPOLIECCOB OKPALIHBAHUS
IUIAMEHA HWOHAMH HATPHUA, KAUAd W KanbUusd (BO3MOMKHO WCIOJIB30BAHUE
BUICOMATEPHAIIOB), UCCIEAOBAHHE aM(POTEPHBIX CBOWCTB MHAPOKCHAA ATFOMUHHUA
W THAPOKCHIA LHHKA, PELICHUE SKCTIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «BaxkHenue
METAJIUTBl U UX COCAUHEHHS .

XHMHS H OKPYKAKOIIASA Cpeaa

Bemectea U MaTepHansl B TOBCEAHEBHOH >KM3HU 4enoBeka. bezomacHoe
UCMONB30BaHNE BEUISCTE M XMMUYECKUX peakiumii B Opity. Tlepeas momonis npu
XUMHYECKUX OKOrax U OTPaBICHHAX.

XUMHYECKOE 3arpA3HECHUE OKpYXKalolled cpenapl (MpeaeibHas JOIMyCTHMAs
KOHLeHTpauus BemecTs, ganee — [1IJIK). Pone XMMHH B PEIICHHHM 3KOJIOTHYECKUX
npodIeM.

Xumuueckuit IkcRepumenm:

H3y4eHNE 00pa3soB MATEPHANIOB (CTEKNO, CIUIABEI METAIUIOB, MOJIMMEPHEIC
MAaTEPHAIEI ).

Mesicnpeomemuvie ceasu



Peanusauus MeXIpPeAMETHBIX CBA3CH MpH M3YUEHHH XHUMHMH B 9 Kiacce
OCYIIECTBIIAETCS 4YepPe3 HUCMONB30BAHHE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHIH, TaK ¥ MOHATHH, SABIAIOMIUXCA CUCTEMHBIMH U OTACIBHBIX [IPEAMETOB
€CTECTBEHHO-HAYYHOTO UK.

OO0InMe €CTECTBEHHO-HAYYHBIC MOHATHS. HAy4HBIA (DakT, THIOTE3a, 3aKOH,
TEOpUA, AQHANN3, CHHTE3, KIACCH(PUKALMSA, TEPUOAMYHOCTH, HAOMIOACHHE,
JKCTIICPUMEHT, MOICIHPOBAHUE, H3MEPCHUE, MOJCIb, SBIICHHE, TIAPHUKOBBIN
3 deKT, TEXHOIOTHA, MATCPHATIEL.

DuU3MKa. Marepuda, aToM, DJJICKTPOH, MPOTOH, HEHTPOH, HMOH, HYKIIHA,
U30TOIBI, PAAHOAKTHBHOCTE, MOIICKYJIA, MNICKTPHYCCKHH 3apal, MPOBOAHHKH,
MOTYMPOBOAHUKA, JUMIEKTPUKH, (DOTO3EMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILIECTBA, Ia3, pacTBOP, PACTBOPUMOCTE, KPUCTAIUTHYECKAS
peIETKa, CIUTaBbl, (PU3HYECKHE BEIHYMHBI, CAWHHUIBI M3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IUTAHETEL, 3BE3/1bI, COIHIIE.

buonorusa: ¢orocuHres, apixaHue, Onocdepa, PKOCHMCTEMA, MHHEPAIBHBIC
ya00peHns, MHKPO3JIEMEHTBI, MAKPOIIEMEHTEI, IUTATEIIBHBIE BEICCTRA.

['eorpadus: armocdepa, mmapocdhepa, MHHEpPATbl, TOPHBEIC MMOPOIHI,
MOJIC3HBIC UCKOTIAEMEIE, TOILINBO, BOAHEIE PECYPCHL



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOIPAMMBI ITIO
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YABTATHl OCBOGHHA MPOrpPaMMEI  OCHOBHOTO  OOQLIErO
0o0pasoBaHHs AOCTUTAKTCAd B XoAe OOYYEHUs XUMHU B €AUHCTBE Y4eOHOH H
BOCTIUTATENILHOH ACATEIRHOCTH B COOTBETCTBUH ¢ TPAJUIMOHHBIMU POCCUHCKUMU
COLIMOKYIBTYPHBIMU H JYXOBHO-HPABCTBEHHBIMH IICHHOCTAMH, NPUHATHIMHU B
o0mecTee npaBWIaMH H HOPMaMH TMOBEJACHHA M CHOCOOCTBYEOT MpoIECCaM
CaMOTIO3HAHHUSA, CAMOPA3BUTHA U COLHANM3ALMHA 00y YAIOIIMXCA.

JIMYHOCTHBIE ~ PE3YJIBTATHl  OTPAKAKT  FOTOBHOCTE  OOYYAKOILMXCH
PYKOBOACTBOBATBCA CHCTEMOH MO3WTHUBHBIX LECHHOCTHBIX OPWUCHTAUMHA W
PACIINPEHUE OMBITA ACATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MaTPHOTHYECKOT0 BOCIIHTAHHUS

LIEHHOCTHOrO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
W HAYYHOMY HACICOHI), MOHUMAHUA 3HAYCHHI XHUMHYECKOH HAYKH B OKH3HH
COBPEMEHHOTO OOIIECTBA, CMOCOOHOCTH BJAAETh MOCTOBEPHOH HHQOpMaImei o
NEPEAOBBIX JOCTHKECHUAX W OTKPHITHAX MHUPOBOM M OTEYECTBEHHOH XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa H 001IECTRA,

2) rPa’kAAHCKOr0 BOCITHTAHHSA:

MPCOCTABICHUA O COLMAIBHBIX HOPMAax H MPaBWIAX MEHIIMYHOCTHBIX
OTHOLICHUH B KOJICKTUBE, KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOIICCTBEHHO
MOJIC3HOH,  y4eOHOHCCIEAOBATENIbCKOM, TBOPYECKOH W OPYrHX — BHAAX
ACATENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3sHOH COBMECTHOH AECATEIRHOCTH IIpH
BHIMMOJIHEHNH YUeOHBIX, TO3HABATENBHBIX 337a4, BBHIMOJHEHHH XHMHYECKHX
3KCOEPUMEHTOB, CO3JaHHH YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aHMONOHHMAHUIO
W B3aUMOTIOMOIIM B MpoUEcce 3TOH y4YeOHOH JeATENBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEACHHEC W MOCTYNIKA CBOHX TOBAapHULICH C MNO3MLMH
HPABCTBEHHBIX U ITPABOBEIX HOPM € YUETOM OCO3HAHHSA MOCICACTBHIA MOCTYIIKOB,

3) UCHHOCTH HAYYHOI'0 MO3HAHHSA:

MHUPOBO33PEHUYECCKHE MPCACTABICHUA O BEIISCTBE M XUMMYCCKON PEaKUnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BHTHA HAYKH W COCTABJIAOMIME
OCHOBY JUIsl MOHMMAHWSI CYITHOCTH HAayYHOH KapTHHBI MHpa, MPEACTABJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTUS MPUPOABI, B3aUMOCBA3SX YENOBEKa ¢
NPHPOAHOH cpeioit, O pOJIH XHUMHUH B TIO3HAHHUH 3THX 3aKOHOMEPHOCTEN,

MO3HABATE/LHBIE MOTHBHI, HANPARJICHHBIC HA MOJYUYCHUE HOBBIX 3HAHUI MO
XUMHH, HEOOXOAUMBIE g OOBIACHEHHS HaOMOAAEMBIX MPOIIECCOB W SBICHUIA,
MO3HABATENbHOM, MHPOPMALNOHHON M YHTATEIBCKON KYJIBTYPH, B TOM YHCIE
HABBIKOB CaAMOCTOATENBHON paboTBl ¢ y4eOHBIMH TEKCTAMH, CHPABOYHOM



AUTEPATypoH, NOCTYNHBIMH TEXHWYECKHMH CPEACTBAMH  HH(OPMAIIMOHHBIX
TEXHOJIOTHIA,

HHTEPEC K OOYYEHHI0 U MO3HAHHK, JHO003HATENBHOCTh, FOTOBHOCTH U
COCOOHOCTE K €aM00Opa3oBaHHWIO, TMPOEKTHOH MW HCCIEROBATENBCKOM
NEATETBHOCTH, K OCO3HAHHOMY BHIOOPY HANPABNSHHOCTH U YPOBHA O0Y4YEHHS B
JAITBHCHIICM

4) popMHPOBAHHS KYJbLTYPHI 3A0POBbLSL.

OCO3HAHHE LECHHOCTH JKA3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY
3J0POBBI0, YCTAHOBKM HAa 3JOPOBBI 00pa3 >KH3HHW, OCO3HAHHE MOCICACTBHA H
HETPUATHE BPEAHBIX NMPUBBIYEK (YIOTPEOICHNA ATKOroJifA, HAPKOTHKOB, KYPEHNUs),
HEOOXOMMMOCTH  COONMIOMEHUsT mpaBun  O€30MacCHOCTH TMpH  OOpalieHHHn ¢
XUMHYECKHMHU BELIECTBAMH B OBITY U PEalbHOMN YKU3HU,

S) TpyaAOBOro BOCIHTAHUA:

WUHTEPEC K MPAKTHYSCKOMY H3YUYCHUIO MPOodecchii U Tpyaa pa3NIuYHOTO POJa,
VBAKCHUE K TPYAY M PE3YJIBTarTaMm TPYAOBOH AEATEIBHOCTH, B TOM YHCIEC HA
OCHOBE TIPUMECHEHWA MPEAMETHBIX 3HAHUA 10 XHMHHW, OCO3HAHHBIA BBIOOD
HWHAWBHAYATbHOW TPACKTOPHH NMPOACILKEHHA 00PA30BAHUA ¢ YUETOM JTMYHOCTHBIX
HHTEPECOB M CNIOCOOHOCTH K XMMMH, OOLICCTBEHHBIX HHTEPECOB M MOTpeOHOCTEMN,
YCMEHON MpodecCHOHANBHOH AEATENEHOCTH M PA3BUTHA HEOOXOAUMBIX YMEHHIA,
rOTOBHOCTB aJaNTHPOBATHCA B NPOQECCHOHANBHON CpEnie;

6) HIKOTOTHYCCKOT0 BOCTIHTAHHSA:

IKOJIOTHYECKU [IeNeCO00PA3HOE OTHOMICHUE K MPHPOJAE KAK HMCTOYHHKY
YKH3HU Ha 3eMIIe, OCHOBE €€ CYIIECTBOBAHHS, TOHUMAHHE LIEHHOCTH 3JOPOBOIO U
Oe3omacHOTO 00pasa >KU3HM, OTBETCTBEHHOE OTHOMIEHHE K COOCTBEHHOMY
OUBMYECKOMY H TICUXHYECKOMY 3JOPOBBIO, OCO3HAHME WLCHHOCTH COOMIOACHMA
paBui1 0€30MaCHOTO MOBEACHHS MPH PadOTE ¢ BEMICCTBAMH, 4 TAKKE B CUTYALIMAX,
YIPOXKAOIIUX 340POBBIO W JKU3HH JIFOICH;

CHOCOOHOCTH MPUMEHATE 3HAHHSA, MMOJYYACMBIE TIPU W3YYEHHM XUMWH, 1A
pellleHus 3aJa4, CBA3AHHBIX ¢ OKPYKAKIICH NPUPOAHOH cpeoil, M MOBBIIISHH
VPOBHA  3KOJOTHYECKOH  KYNBTYPHL, OCO3HAHUA I[MOOANBHOIO  Xapakrepa
KOJIOTHYECKUX MPOONeM M NyTeil X PEHICHHS NMOCPSACTBOM METOAOB XHMHM,
SKOJIOTHYECKOrO MBIIIICHHS, YMEHUS PYKOBOACTBOBATLCA UM B [TO3HABATEIIBHOM,
KOMMYHHKATHBHOH H COIHANBHON MTPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATHI

B cocrape METANPEOIMETHBIX pPE3YNBTATOB BBIACHAT 3HAYHMBIC IS
$opMUpPOBAHUA MHPOBO33PCHUA OOIIECHAYYHBIE TIOHATHA (3aKOH, TEOpHH,
MIPUHLHUIL, TUIIOTE3a, AaKT, CUCTEMA, TIPOLECC, IKCTIEPUMEHT U APYTOE.), KOTOPHIE
HCTIONB3YKOTCS B €CTECTBEHHO-HAYYHBIX YYECOHBIX MPEOMETax W TO3BOMAKT Ha
OCHOBE 3HAHWIl U3 3TUX NPEAMETOR (POPMUPOBATH MPEACTABJICHHE O LETOCTHOM



HAYYHOH KAPTUHE MUPA, ¥ YHUBEPCATIBHEIC YUCOHBIC ACHCTBUA (TI03HABATEIBHEIC,
KOMMYHHKATHBHBIC, PETYJIATHBHBIE), KOTOpBIE obecmeunBaror (OpMHPOBAHHE
TOTOBHOCTH K CAMOCTOATEIBHOMY TUIAHHPOBAHHIO M OCYIICCTBICHHIO YUYEOHOM
OEATENIBHOCTH.

Ilo3zHaBaTe/IbHBIC YHHBEPCAJIbHBIEC YUeOHBIC AeiiCTBHSA

ba30BbIe JIOTHYECKHE ACHCTBUA:

YMEHHUS HUCNOJB30BATE MPHEMBL JIOTHYECKOTO MBIIUIEHHS TMPH OCBOCHHUHU
3HAHWIL. PaCKpBIBATh CMBICT XUMHYECKUX MOHATHH (BBIACTATh MX XApPaKTEPHBIC
NPHU3HAKH, YCTAHABIHMBATH B3aUMOCBA3b C APYTUMH TMOHATHAMH), UCHONB30BATH
TOHATHS U1 OOBACHEHHS OTJACTBHEIX (PAKTOB W 4BJICHUIA, BHIOUPATh OCHOBAHUSA W
KPUTEPUU A KIACCH(PUKALMM XHUMHYECKHUX BELICCTB M XHMHYECKUX PEaKLMA,
YCTAHABIINBATD ITPUYNHHO-CICACTBEHHBIE CBSA3M MEKAY OOBEKTAMH W3YYCHHA,
CTPOWTE JIOTHYECKUE PACCYKACHUA (MHOYKTHBHEBIC, ACAYKTUBHBIC, 110 AHAIOTHH ),
JeNIAaTh BEIBOIBI U 3AKITIOUCHU,

YMEHUE TIPUMEHATH B TMPOIECCE MO3HAHHMS TOHATHA (TPEAMETHBIE W
METANPEIMETHBIE ), CHMBOIIHYECKHE (3HAKOBBIE) MOJIETH, HCTIONB3YEMEIE B XUMUH,
npeoOpa3oBLIBATH HIHPOKO MPUMEHIEMBIC B XUMUH MOJICNBHBIE MPEACTABICHUS —
XMMUYECKHIl 3HAaK (CHMBOJI 3JIEMEHTa), XHMHYecKad (opMyna W ypaBHEHHE
XUMHUYECKOH Peakiui — NpH PEIICHUH YUEOHO-MO3HABATEIBHBIX 337a4, C YIETOM
TUX MOACNBHBIX MPEACTABJICHUI BBIABIATE M XAPAKTCPU30BATh CYLICCTBEHHBIC
TPU3HAKH H3YYAEMBIX OOBEKTOB — XHMHYECKHUX BELIECTB U XUMHUUYECCKUX PEAKLHA,
BBIABIATE OOIIHE  3aKOHOMEPHOCTH, NPUYHHHO-CIEACTBCHHBIE CBA3M H
MPOTHBOPEYHS B M3YYAEMBIX TIPOLECCAX U SIBICHUAX.

ba30BbI¢ HCCIEAOBATE/IBCKHE JEHCTBHSL:

YMEHHUE MCMONBb30BaTh MOCTABJACHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA
NO3HAHUA, a TakkKe B KA4YeCTBE OCHOBBI I (POPMUPOBAHMA THIOTE3Bl IO
NPOBEPKE MPABUJIBHOCTH BHICKA3BIBACMBIX CYXKACHUIA,

npuo0OpeTeHHe OMbITa MO TUTAHHPOBAHUE), OPraHHU3Allid W MPOBEACHUIO
YYCHHYECCKUX SKCIICPUMEHTOB, YMEHHE HaOMoJaTte 3a XOAOM [MpOLEecca,
CaMOCTOATENIBHO MPOTHO3UPOBATE €0 Pe3yabTar, GopMyIMpoBaTk 0000IICHUA 1
BBIBOJBI TI0 PE3YIBTATAM MPOBECAEHHOTO OMBITA, NCCICIOBAHUA, COCTABIATE OTUET
0 NpoAcnanHoit padore.

Padora ¢ nngopmanueii:

YMEHHE BHIOHpATh, AHAJM3HPOBATE M HMHTEPIPETHPOBATE HHMOPMAIHUIO
Pa3IUYHBIX BUAOB U (OPM MPEACTABJICHHS, MOTYYACMYI0 M3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-MIOMYNIApHAd JINTEpPATYpa XHMHYECKOTO COJACPKaHWS, CIPABOUYHBIC
nocoOus, pecypchl MHTepHETAa), KPUTHUYECKH OIICHHBATh TNPOTHBOPEYUBYH) H
HEIOCTOBEPHY ) HH(POPMALIHED,



YMCHUE MPUMEHATH PA3/IMYHBIE METOABI M 3alpOCHl MPH MOUCKE U 0TOOpE
HHPOpMAMA W COOTBETCTBYHOIIMX JAHHBIX, HEOOXOAMMBIX A BHIMOTHEHMS
yaeOHBIX U TIO3HABATEIBHBIX 34434 ONPEACNEHHOTO THUTIA, TIPHOOPETECHUE OMBITA B
o0nacTu HMCNONB30BaHWA HMHPOPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
OBJIANCHHUE KYJIBTYPOH AKTUBHOTO HCHIONB30BAHNSA PA3IMYHBIX TIOUCKOBBIX CUCTEM,
CaAMOCTOATENBEHO BEIOMPATh ONTUMANBHYE) (POpMY MpeACTaBNeHUI MHPOpMAIIUN U
WIUTIOCTPUPOBATh PEIIACMBIC 33Ja4d  HECIOKHBIMH CXEMaMH, JdarpaMMaMH,
ApyruMu (popMaMu rpapuki 1 1X KOMOHHAIMAMUY;

YMEHHE HCHOJB30BaTh M AHAJU3UPOBATE B TPOLECCE YYeOHOH U
UCCNENOBATENBCKOH ACATENBHOCTH UH(POPMALMIO O BIMSAHHH MPOMBINLICHHOCTH,
CEIIBCKOTO XO34WCTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY)KAKOWICH TPUPOAHOMN
CpeBl.

KoMMYHHKATHBHBIE YHHBEPCAJILHbIC YYeOHbIe JeiiCTBHA:

YMEHMS 3aJaBaTk BOMPOCH (B X0O¢ Auanora M (WiH) AUCKYCCHH) IIO
CYmIeCTBY  00CykmaeMoil  TeMbl, (JOPMYIHPOBATh CBOM  MPEUIOKECHUS
OTHOCHUTEJILHO BHIMONHEHUS MPEANIOKEHHOM 3a1a49H;

YMEHUS  TOPEACTABNATH  MOJYUYEHHBIE  PE3YNbTaThl  MO3HABATENBHOI
JEATENBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX, JeNaTh NPE3CHTALHUIO
pe3yJIBTaTOR BHIMOJHEHHS XHMHYECKOTO 3KCIEPUMEHTA (1a0opaTOpHOro OIbITa,
nabopaTopHoOil pabOTEI IO UCCIICOOBAHHIO CBOHCTB BEIIECTR, yUeOHOTO IIPOCKTA),

YMCHUS Yy4e€0HOTO0 COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENIBHOM W MCCICAOBATENBCKOM  OEATENIBHOCTH TPH  PCILCHUH
BO3HUKAKIIUX MPOONEM HA OCHOBE YUETA OOMMX MHTEPECOB M COTJIACOBAHMS
no3uuui (00cy:kaeHus, 0OMEH MHEHHUAMH, «MO3TOBBEIC LITYPMBD», KOOPAMHALIMA
COBMECTHBIX ACHCTBHH, ONpEeACACHHE KPUTEPUEB MO OLECHKE Ka4decTa
BBINIOHEHHO pa0OoTHI U IPYTHE).

PeryasTuBHbIC YHUBEPCAJIbHBIC Y9eOHbIC ACHCTBHS:

YMEHUE CAMOCTOATENBHO OMNPEACNATh LI ACATENIBHOCTH, TJIAHUPOBATh,
OCYIUIECTBIATh, KOHTPOJIMPOBATh U MPH HEOOXOANMOCTH KOPPEKTHPOBATH CBOKO
IEATCIBHOCTD, BRIOHpAaTE Hanbdonee 3¢ (peKTUBHEIC CTOCOOBI pelIecHNA YUeOHBIX U
MO3HABATENBHBIX 3a7a4, CAMOCTOATENIBHO COCTABJIATE WIM  KOPPEKTHPOBATH
OPEMVIOKEHHBIA  AITOPUTM  ACHCTBUA TMPH BBITIOJHCHHH 3aJaHUA € Y4ETOM
MOMYYEHUA HOBBIX 3HAHHN 00 M3ydaeMbIX OOBEKTaX — BEMICCTBAX M PEAKLMAX,
OLICHHUBATE COOTBETCTBHE IMOJIYYEHHOIO Pe3yibTara 3asBICHHON LENH, YMEHHE
UCTIONB30BaTh U AHATU3UPOBATE KOHTEKCTHI, IPE/NTaracMbIe B YCIIOBHH 3aJaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe DNpeaMETHBIX PE3YJABTATOB MO OCBOCHHID 00A3aTENBHOTO
COAECPXAHHS, YCTAHOBJICHHOrO JMaHHOMH (QeaecpanbHol pabouel mporpaMMoii,
BBIACIAIOT. OCBOCHHBIC OOYYAKOIIMMHUCA HAYYHBIC 3HAHMS, YMEHHA W CIOCOOBI



NCHCTBUH, crenuguueckue M4 NOpeAMETHOH o0macTH  «XUMHS», BHABL
NEATETBHOCTH MO TOMYYEHHMK) HOBOTO  3HAHMS, €ro HHTEPHpETaluH,
MpeoOpa3OBaHUI) U MPUMEHEHHE) B PA3IUYHBIX YUSOHBIX U HOBBIX CHTYALHAX,

K koH1y 00y4eHus B 8 kiacce NpeIMETHBIE pe3yaABTAaTH HA 0a30BOM YPOBHE

JIOJKHEI OTPaKaTh C(POPMHPOBAHHOCTE Y 00YHAFOIINXCS YMEHHIA!

 PACKPHIBATH CMBIC]T OCHOBHBIX XHMWYCCKHX TIOHSTHIH. aToM, MOJIEKYyJa,
XUMHYECKHH 3JEMEHT, MPOCTOe BEIICCTBO, CIOKHOE BELISCTBO, CMECH
(ogHOpOHAA W HEOAHOPOOHAA), BANICHTHOCTH, OTHOCHTEBHASA AaTOMHAA H
MOJICKYJIApHAsd Macca, KOMMYECTBO BEIICCTBA, MOJb, MOJAPHAS Macca,
MaccoBasA OO XHMHYECKOT0 IEMEHTA B COSAMHEHHH, MOMIAPHEIA 00BEM,
OKCHJ, KHCJOTa, OCHOBAHHE, COJIb, 3NEKTPOOTPULATEIBHOCTh, CTEMEHB
OKHCTIEHHS], XHUMHYECKas peakius, Knaccu(UKaIisa Peakiuii: peakiuu
COC/MHEHHS, PEAKIUN Pa3NOKEHHs, PEaKIMH 3aMeMICHHs, PpPeaKiuu
0o0MeHa, 9K30- ¥ IHTOTEPMHYECKHE PEAKIMH, TEMIOBOH >(PPEKT peakinmy,
AOpO aToMa, SIEKTPOHHBIA CNOW aroMa, aToMHas OpOMTANbL, Pagnyc
aToMa, XMMHYECKas CBS3b, MOJIAPHAS W HEMONAPHAs KOBAICHTHAS CBA3b,
VOHHAS CBs3b, HOH, KATHOH, aHHOH, PAacTBOP, MAaccoBas AOJIA BEIICCTBA
(MPOLIEHTHAsA KOHLICHTPALNA ) B PACTBOPE;

s WITIOCTPUPOBATE  B3aHMOCBA3b OCHOBHBIX XMUMMUYCCKHX TMOHATHEH U
NPUMEHSTH 3TH MOHATHS NPH OMHUCAHHHU BEIIECTB H UX NPEBPALICHHUI;

* HCMIOJIL30BATh XUMHYECKYE) CUMBOJIUKY AJIsl COCTABIEHHUS (POPMYN BEMIECTB
H YpaBHEHHH XUMHYECKHX PeaKLIMii;

* ONIPEACTATE BANCHTHOCTE ATOMOB JJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX,
CTCMEHb  OKWUCJICHUS  3JIEMEHTOB B OHMHApPHBIX  COEJAMHEHUSX,
NPUHAANCKHOCTE BEIICCTB K ONPEACNEHHOMY Kiaccy COeIHHEHHH TIo
dopMynaM, BHA XUMHYECKON CBA3M (KOBANCHTHAs H HOHHAs) B
HEOPraHNIECKUX COCTNHEHUAX,

e packpeiBaTE cMmbICH [lepuoaundeckoro 3axkona . WM. Menpeneesa:
JNEMOHCTPHPOBATh TOHHMAHHE TEPHOAMYECKOH 3aBHCUMOCTH CBOHCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJOKEHMs B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHCHUs MACChl BEIIECTB, MOCTOSAHCTBA COCTABA, ATOMHO-
MOMEKYJIIPHOTO YUSHMUS, 3aKOHA ABOTaaApoO;

¢ OTUCHIBATE M XapakTepu3oBaTh TaOmuunyr ¢opmy [lepuoauueckoii
CHUCTEMBI XHMHYECKHX JJICMEHTOB. pa3Nuyarh TOHSATHA «TJIaBHAsA
noarpynmna (A-rpynma)» u «nodounas mogarpynmna (b-rpynma)», Maneie u
GoNbLIHEe TIEPHOABI, COOTHOCHTE OOO03HAYCHMS, KOTOPHIE HMECIOTCS B
tabmaue «llepuogndeckas cucreMa XMUMHYCCKHX 3neMentoB [ H.
MeHnzeneepay ¢ YNCITOBEIMH XapPaKTEPHUCTHKAMH CTPOCHHS AaTOMOB



XUMUYECKUX MEMEHTOB (COCTaB U 3apsaA Aapa, oOLIee YHCIO TEKTPOHOB
W pacnpeAeneHne uX Mo MEKTPOHHBIM CIIOSIM ),

o KTACCH(PUIMPOBATh XUMHYECKHE HIIEMEHTHI, HEOPraHHYECKUE BEIECTRA,
XMUMUYECKHE PeaKluu (0 YHCIY M COCTABY YYACTBYKIIUX B PEaKIHUU
BEMIECTB, MO TEMIOBOMY 3pdekTy);

» XapaKTEepH30BATh (OMUCHIBATh) OOIMME XMMHMYECKHE CBOHCTBA BEIIECTB
PAIHYHBIX KITACCOB, MOATBEPKAAA OMHCAHUE MPUMEPAMH MOJICKYIISPHBIX
YPABHECHHUI COOTBETCTBYOLIMX XUMHUUYCCKIUX PEAKLHAI,

o IPOTHO3HPOBATh CBOICTBA BELICCTB B 3aBUCHMOCTH OT HX KAa4CCTBEHHOTO
COCTaBa, BO3MOMKHOCTH TIPOTCKAHHS XWUMHUYCCKHX TIPEBpaLICHHH B
Pa3INYHBIX YCIOBUSAX;

¢ BBIYUCTATE OTHOCUTENBHYIO MOJIEKYJIAPHYI) U MOJIIPHYED MAacChl BEIIECTB,
MAacCOBYIO JIOQJIK) XHMHUYECKOIO HJIEMEHTA MO (POpMyNe COCAMHEHMA,
MAacCOBYH) JIOJIKD BEIIeCTBAa B pPacTBOpe, MPOBOAMTE pPacuéThl MO
YPaBHEHHMIO XMMHUECCKON PEaKLMH;

o IPHMEHATH OCHOBHEIE OMEPALHH MBICTHTEIBHON ACATEIBHOCTH — aHAIH3 U
CHHTE3, CpaBHCHHE, 0000MmIEHHE, CHCTEMATH3aUHIO, KIaccuPUKaLmio,
BBIABIICHHE MPHYNHHO-CICACTBEHHBIX CBA3eH — IS M3YUCHHUSA CBOMCTB
BEIISCTB M XWUMHUYCCKHX peakuMii, ecTeCTBEHHO-HAY4YHBIE METOIEBI
NO3HAHUA — HAOMKOACHUE, M3MEPEHHE, MOACIHPOBAHUE, KCTICPUMEHT
(peaNbHBIH U MBICJICHHBIH ),

« CJIE/IOBATh TPABUIAM TIONB30BAHHS XUMHUYECKOM MocyaA0ii u nabopaTopHBIM
000pyOBaHHEM, a TaKXKe TNpaBWiIaM OOpalleHHS ¢ BEIIECTBAMH B
COOTBETCTBHH ¢ MHCTPYKIMSAMH [0 BBINOJHCHHI) J1aDOPAaTOPHBIX
XHUMHYECKHX OIBITOB MO TOMYYCHHIO H COOHMpaHHIO Ta3000pa3HbIX
BCIIECTE (BOJOPOdA H KHUCIOPOAA), IPHTOTOBICHHIO PACTBOPOB C
OMpEOcIEHHON MACCOBOM OO0NIEH PACTBOPEHHOTO BELICCTBA, IUIAHUPOBATH
W MMPOBOJUTH XMMHUYECKHE SKCTIEPUMEHTEI MO PAcO3HABAHUIO PACTBOPOB
enoueii U KHCAOT ¢ MOMOIIBI HHAUKATOPOB (MakMyc, deHonTaTenH,
METHIOPAHK U APYTHE).

K koHny 00yueHus B 9 kaacce MpeIMETHBIE PE3yJILTATH HA OA30BOM YPOBHE

JIOJKHEI OTPaKaTh C(POPMHPOBAHHOCTE Y 00YHAFOIINXCS YMEHHIA!

¢ PACKPHIBATh CMBICT OCHOBHBIX XHMHYECKUX TOHATHI: XHMHYECKWMii
MEMEHT, aTOM, MOJEKYJa, MOH, KAaTMOH, aHWOH, MPOCTOE BEILECTBO,
CJIO’KHOE BCIIECTBO, BAICHTHOCTDH, IEKTPOOTPHUATCIBHOCTE, CTENCHb
OKHCJICHHSI, XUMHUYCCKAsA peakuus, XHMHUYCCKas CBA3b, TEIUIOBOH 3PeKT
peaKkuMH, MOJIb, MOJIAPHBEI  0OBEM,  pacTBOp,  JICKTPOJIUTHI,
HEICKTPOMUTEL, HICKTPOIMTHYCCKAs AUCCOLHALMA, PEAKIHH HOHHOTO
o0OMeHa, KaTanu3aTop, XUMHUECKOE paBHOBECHE, OOpaTUMBIE U



HEOOpaTUMBIE PEAKLMH, OKHUCIUTEIEHO-BOCCTAHOBHTENIBHBIE —PEAKIMH,
OKHCIIUTENNb,  BOCCTAHOBHTENb, OKUCICHHE M BOCCTAHOBJICHHE,
aoTponus, aM(QOTEPHOCTh, XUMHYECKAsd CBA3b (KOBAJICHTHAsA, WOHHAA,
METAUTHYECKAs), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Hs METAJLIOB,
CIUTABBL, CKOPOCTH XUMHYECKOH peakiuH, [MPeAenbHO JI0NyCcTHMAs
koHueHTpauua [IJIK semecrsa,

« UUTKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XHMHYCCKMX TOHATHH W
IIPHUMCHSTE 3TH TIOHATHA [PU OTIHCAHHH BEIIECTB W UX [TPCBPALLICHHIA,

* HCTIONIB30BATh XHMHYECKYIO CUMBOJIUKY AJIA COCTABNCHUA (POPMYIT BEIICCTB
U YPABHCHUH XUMHUYCCKUX PEAKLIUNA;

o OMPEACIATH BAIEHTHOCTE W CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHCHHUAX PaA3IHYHOIO COCTaBa, MPUHANICKHOCTE BEHIECTB K
OTIPEAENEHHOMY KJIACCy COSAMHEHHUIl mo (opMysiaM, BHUA XHMHUYECKOIi
CBA3H (KOBANCHTHAsA, WOHHAA, METAUIMYECKasdA) B HEOPraHHYECKHX
COCOVNHECHHX, 3apial HOHA MO XMMHMYCCKON (opMylne, XapakTep Cpelnl B
BOAHBIX PACTBOPAX HEOPraHWYECCKUX COCAWHEHHUI, THUII KPUCTAUIMYCCKON
PELIETKA KOHKPETHOTO BEMIECTBA,

epackpeiBatk cMmbicn [lepmommueckoro 3akona . WM. Menpeneesa u
JECMOHCTPHPOBATE €r0  MOHAMAHHWE. OIMUCHIBATE M XAPAKTEPH3OBATH
TabnuuHyr (opmy Tlepuoanyeckoll CHCTEMBI XUMHYECKHX JIEMEHTOB:
pasnmuyarte MOHATHA «[JIABHAsA moArpymna (A-rpymma) u «mno0o4dHas
noarpynna (b-rpynma)», Manele ¥ OONBIINE MEPUOABI, COOTHOCHTH
00O3HAYCHHUA, KOTOPBIE HMEKTCS B MEPUOAMYECKO Tabmuue, ¢
YHCJIOBBIMH ~ XapaKTEPUCTHKAMH  CTPOCHHST  aTOMOB  XMMHYECKUX
3MEMEHTOB (COCTaR M 3apAd  sAgpa, oOmiee 4YHCIO 3SJICKTPOHOB W
pacmpeieneHue WX M0 3JICKTPOHHBIM  CIOAM), OOBACHATHL OOIIHE
3aKOHOMEPHOCTH B H3MCHECHHHM CBOWCTB BJIEMEHTOB W WX COCAMHCHHH B
peAeiIax MAabIX NMEPUOJOB U TJIABHBIX MMOATPYII ¢ YYETOM CTPOCHUA WX
aTOMOB,

o KJIACCH(PUIIMPOBATE XUMHYECKHE JJIEMEHTHI, HEOPraHHYECKUE BEIIECTBRA,
XUMHYECKHE PeakiuH (M0 YUCIY M COCTABY YYACTBYHOIIMX B PEAKIMH
BEIIECTB, MO TEILUIOBOMY 3(PQeKTy, Mo N3MEHEHUK) CTEMEHEH OKUCITEHUS
XUMMYECKUX AIEMEHTOB);

« XAPaKTCPU30BATE (OMUCHIBATH) O0MME H CHEUHPUUCCKHE XUMHYECCKHE
CBOWMCTBA TPOCTBIX W CIOXKHBIX BEIUECTB, MOATBEP)KOAA OINHCAHKE
MPHEMEPAMH MOICKYISPHBIX W HOHHBIX YPABHEHUH COOTBETCTBYIOLIMX
XAUMHYECCKUX PEAKLHAI;

e COCTABJIATE YPABHEHUA MNEKTPOIUTAYECCKON ANCCOUNALNNA KHCITOT, WET0YEH
U COJICH, MOJHEIE H COKPAIIEHHEBIE YPABHEHUS PEAKIHil HOHHOrO OOMEHa,



YPaBHEHHs peakluii, MOATBEPKAAIOIIMX CYIIECTBOBAHUE TECHETUUYECKOI
CBSI3H MEXKIY BEILECTBAMH PA3IHYHBIX KJIACCOB;

e paCKpBIBATh  CYIIHOCTH  OKHCIUTEIBHO-BOCCTAHOBHTENBHBIX  PEeaKLMii
MOCPEACTBOM COCTABIEHHS 3IEKTPOHHOTO OalaHCa 3TUX PEeaKInii;

+ POTHO3HPOBAThL CBOHCTBA BEIIECTE B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHHA XHMHYESCKMX MPEBPAILCHHI B Pa3IUYHBIX
YCIOBHSAX;

* BEIYHUCIATE OTHOCHTEIBHYIO MOJISKYJIAPHYIO U MOJIAPHYIO MAacChl BELIESCTB,
MACCOBYIO [OJII0 XMMHYECKOTO JJieMeHTa Mo ¢OopMysic COCAHHEHMA,
MAcCOBYIO OO0 BEIIECTBA B PacTBOPE, TMPOBOAMTH PACUETH TIO
YPaBHEHHIO XHMHUYECKOH peakIiH;

+ COONMIOAATH MPABWIA MONB30BAHNS XMUMHYECCKONH MOCYA0 U JJaOOpaTOpPHBIM
O0OpyIOBAHHEM, a TaKKe INpaBUiaa OOpalleHUs ¢ BEIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSAMH TI0 BBINOJHEHHK) J1aDOPATOPHBIX
XMMHYECKMX OTBITOB TI0 MOMYUYEHUI0 W COOMPAHMIO Tra3000pa3HBIX
BEILICCTB (AMMHAKA U YIJIEKHCIIOTO ra3a);

« [[POBOAUTDH PEAKLHMH, MOITBEP/KAAIOLINEG KAYSCTBEHHEBIH COCTaB Pa3IMYIHBIX
BEIICCTB. PACNO3HABATh OMBITHBIM NYTEM Xiaopua-, Opomua-, uoaui-,
kapOoHar-, (ocdar-, cunHkKar-, cyiabdar-, rHAPOKCUA-HOHBI, KATHOHEI
AMMOHHSI M HOHBI M3YYEHHBIX METAVIOB, MPUCYTCTBYHOIIHE B BOJHBIX
pacTBOpaxX HEOPraHHUUECKUX BEIIECTB,

o IPUMEHATE OCHOBHBIE ONEPALMH MBICTUTENBLHON ACATENBHOCTH — AQHAIU3 H
CHHTE3, CpaBHECHHE, 0000NICHHE, CHCTEMaTH3alMI),  BBHIABJICHHE
IPHYHHHO-CJIEACTBEHHBIX CBA3€H — JUId H3YUCHHS CBOHCTB BEIIECTB U
XMMHYECKMX peakumif, eCTECTBEHHO-HAYYHBIC METOABI MO3HAHUS —
HaOMIOACHHE, M3MEPEHHUE, MOJCIHUPOBAHUE, HKCIICPUMEHT (peanbHBIi 1
MBICITCHHBIIA ).



TemaTnueckoe MIaHHPOBAHHUC C YKA3aHHCM KOMUYCCTBA AKAACMHUYCCKHUX 4aCOB, OTBOAHWMbBIX HA OCBOCHHC KaX10H TEMbI yqeﬁﬂoro

npeaMeTa, yieOHOTro Kypea (B TOM UHC/Ie BHEYPOUHOH ACATEIbHOCTH), yHeOHOTO MOIYJIsl, U BO3MOYKHOCTh UCTIONb30BAHMS 10 3TOH

TEME 37EKTPOHHBIX (UMPPOBBIX) 0OPA30BATENBHBIX PECYPCOB, ABIAIOIIHNXCA YUeOHO-METOIHUECKMMH MaTepHanaMu
(MyJabTUMEAMHHbBIE MPOrPAMMbIL, YIEKTPOHHbIE YYEOHUKH U 3aJa4HUKH, JNIEKTPOHHbIE OMOIHOTEKH, BUPTYaJibHbIE 1ad0paTopuH,
MIPOBbIE MPOrPAMMBI, KOJIIEKLMU LU(POBLIX 00pa30BaTENIbHBIX PECYPCOB), HCMONIL3YEMBIMH /151 00YYEHUsS U BOCIMTAHUS
Pa3NUYHBIX TPYIN M0/1b30BATENEH, NPEACTABICHHBIMU B 2lIEKTPOHHOM (LIMPPOBOM) BUIE W PEaNU3YIOIMMH AW AAKTHYECKHE
Bo3MokHOCTH KT, conepxanme KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pazoBaHUH

8 KJIIACC

HaumeHnoBanue pa3aenos U Tem
NpOrpaMmbl

Ne n/n

Pasnea 1. llepBonauanbHbie XHMHUYCCKHE IOHATHSA
Xumus — BakHasi 00nacThb

1.1 €CTECTBO3HAHMUS U NMPAKTUYECKOM
AEsITeIbHOCTH YENOBeKa

1.2 BemecTtBa u xumMuueckue peakuun

KonuyectBo
4acoB
Bceero

15

Paznen 2. Baxuelmuye npeacTaBuTeH HEOPraHHYECKHX BellecTB

2.1 Boznyx. Kucnopon. INousitue 06 okcuaax

22 Bonopoa.IlonaTue 0 kucnorax u consax

6

Buabt aeaTeabHOCTH 00V HAIOIIHXCS ©
VUCTOM PadOHCil MPOrpaMMbl
BOCTIHTaHUs

Depuernvieckne  Geeglbl.  HalparICHHBIC  Ha
(opyMHpoBaHHE ¥ OOYUAIONIHXCS BRICOKOIO YPOBRHS
JIVSOBHO-HPABCTBSHIIONO PASBHIHA. OCHOBAHHOIO 11a
HPHHATHH  OOIICUCIOBCHSCKHY M POCCHHCKHX
IDAMIIONHBIY.  JIYXOBHBIS  ICHHOCTCH. H
HPAKTHUSCKOH IOTOBHOCTH WM

CI0BATH,

.')BI)HC'I'H'IOCKHC G\JCU,'U)L 3a/lanKus Ho O IPYHIOBEIC
NPOCKTL  HallpABICHIBIG  Ha []}l)pll“p(’llk'llll‘l\.‘. v
(ﬁ}“l{ll(\lllﬁ.‘(ﬁﬂ AKTHEHOM IT){['){C[EII!CKOﬁ HOSHITHHK.
UVBCTREA OTBCTCTBCHHOCTH 34 CBOM CTAIY

DBpHCITHUCCKHEe Oecelbl.  3a/lauHd H o ITPYIIIOBBIC
HPOSKTHL  HallpapleHdblie  na  QopMHpoBaHHS v
ODVUAIOIIANCH  AKTHBHON  Ipasiancekoil  1osHIK.
UVBCTRA OTBSTCTECHHOCTH 34 CBOIO CIpany

.r)BpHC'I'H'I\JCKHC G\DCC,'ILL SA1IAHHA H IPYVITIOBLIG
NPOCKTE HalparIcHbIe Ha []K'Ipf\ll-ipi)]iﬂllllo ¥
l)ﬁ}"l('ll()llll-i.‘({.‘fﬂ AKTHBHOH ]pﬂ'aK;lﬂllCKl)ﬁ THYIHITHH.

DnekTpoHHble (L poBbIe)
oOpa3oBaresibHble

pecypcel

butnaunoreka LIOK
hitps://m.cdsoo.ru/7f41837¢

bubnnorexa LIOK
https://m.cdsoo.ru/7f41837¢

butnuoreka LIOK
hitps://m.cdsoo.ru/7f41837¢

bubtmmorexa [1IOK
https://m.cdsoo.ru/7f41837¢c




UYBCTEA OTECTCTECHHOCTH 34 CROK> CTPARY

Bona. Pacteoprul. [Tonsatue o6

IBPHCTHYECKHE BECSTb, 3ATAHMA H TPYNNOBLIS
NMPOSKTHE HANPABISHHBIE HA (POPMEUPOBARHS ¥

butauorexa [JOK

23 5 o6YyUAKOMAXCH AKTHBHOH IPaskAaHCKoH MOSHIHH,
OCHOBAHHX \yBCTBA OTBETCTESHHOCTH 34 CROIO CTPaRY https://m edsoo.ru/7f41837¢
DBPHCTHYECKHE Gecelbl, 3aJaHAA H [PYNOOBLIS
24 OcHOBHbIE KJTACCHI HEOPTaHHYECKHX 11 MPOSKTHL HAOPABNCHHBIG HA  (OPMHPOBAHBE V¥ bubnauorexa I_IOK

cOoedMHeHHIA

ofyUyalompxcs AKTHBHOH [PaKIAHCKOH MO3MOH.
YyBCTBA OTBETCTBSHHOCTH 34 CBO CTPaHy

https://m edsoo.ru/7{41837¢

Pazaen 3. Ilepnoauyeckuii 3akon n Ilepnoanyeckan cHerema XuMH4YecKux 3nementos . H. Menpeneepa. CTpoeHHe ATOMOB.

XnMuueckas ¢Ba3b. OKHCIHTENBbHO-BOCCTAHOBHTENbHBIE pearkUHH

Ilepuonudeckuii 3akoH H Ilepuoanyeckas

DEPHCTHUSCKHE  OSCelBl,  HAMPABNEHHBE  HAa
(BOPMHPOBAHHE ¥ OOVUAOLINNGA BBICOKOTO YPOBHA
AYXOBHO-HPABCTEBCHHOTC PARBHTHA, OCHOBAHHOIC HA

butauotexa LIOK

3.1 CHCTeMa XUMHYeCKHX d1eMenTos [ H. 7 TPUHATAE  ODIICYNOBEMECKHX B POCCHHACKIX
Menneneesa. CTooCHIE ATOMA TpamumowHb  nyxopwx  uemdoctel,  w | Nitps.//m.edsoo.ru/7f413837c¢
'Il ) Tp Hpak'm'lecxoﬁ TOTOBHOCTH HM
CMSNOBATh.
BBPHC‘m‘{ﬁCKHe Geceﬂb[, HANpPaEncHAbIC HAa
(OPMHPOBAHHS ¥ OOYUAIIMXCA EBHICOKOTO YPOBHA
32 Xumiieckas ¢Bsisb. OKHCIHTENBHO- 8 AYXOBHO-HPABCTESHHOTO pasBHTHA, ocHosapmoro wa | DHOMmoTexa ITOK
' BOCCTAHOBHTEJIBHBIE PEAKIIUH TpHEATAH  OGMeUeNoBeUeCKHX M poconiickeX | hitps://m edsoo.ru/7f41837¢
TPATHUHOHHEIX  TVXOBHBIX  OSHHOCTell, M
TPAKTHYECKOH TOTOBHOCTH HM CIIEA0BATD:
OBIIEE KOJIMYECTBO YACOB ITO 68

MPOrrAMME




9 KJIACC

Nen/m  Haumenosanue pa3aenoB ¥ T€M NPOrpaMmbl

Pazaen 1. BemecTtBo H XHMHYECKHE peaKUHH

[ToeTOpenue u yrayOnenue 3Hanmii

1.1
OCHOBHBIX pa3/ielioB Kypca 8 kiacca
15 OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
' peakuuii
13 DAeKTPONUTHYECKAs ANCCOLMALINA.

XUMHYECKHE PeakLnu B PacTBOPax
Pasnen 2. Hemeranabl 1 ux coeqHHeHHs!

OO1as xapakTepucTHKa X MMUYECKHUX

= snementoB VIIA-rpynnst. [anorexsr
O01uas XxapakTepucThKa X UMHYECKUX
2.2 snemenToB VIA-rpynnbi. Cepa u eé

COCIHHCHHS

2.3 O01as xapakTepucTiKa X UMHYECKUX

KonuuectBo
4acoB
Bcero

Buast gesTeabHOCTH 00V HAOMANCS
¢ yucToM paboycii nporpaviMbl
BOCTIMTAHMSI

DBPHCTHUCCKHS  Oece/thl,  HanpaBicHibie  Ha
(GOPMHpOBANHE ¥ OGYUAIONIMXCH  BRICOKOTO
VPOBHS  JIYNOBHO-HPABCTBCHIOIO  PASBHIHAL
OCHOBAHNOND Ha HPHHATHR lﬁlllc‘l\xll)BG‘]\.}CKH.‘( H
pOCCHﬁGKHX TP IMIHONHBIX AVROBHBIX
]lGlIII()C'I'Gl\"L H ]ImIC'I'H‘IUCK('Iﬁ FOTOBHOCTH UM
CICTOBATL.

T)BPHE'I“H‘]L)CKHG (\GCC,'[I)L SIIANHA H TPVINOBLIC

HPOCKTEl HANpaBIciibic Ha f]Jl)p.\'IHp(TM]IHC v

06}_11:110|11ch5| AKTHRHOH I'p{l}i{;lﬂllcl{('lﬁ IHIITHH.
UVBCTRA OTBETCTESHHOCTH 3 CROIO CTPany
DBPHCTHUICCKHE  Geceithl,  HanpapicHible  Ha
(opMHpOBAIHE ¥ OOYUAIONIHXCH  BRICOKOIO
VPOBHS  JIYXOBHO-HPABCTRCHHOTO  PASBHTHSL
OCHOBAHHONO HA TIPHASTHR 001ICHEIORCICCKHY H
POCCHICKHY TPATHITHONIBIX JIVEOBHBIX
HeHHOCTEH, H TIPAKTHUCCKON TOTORIOCTH WM
CAOSTIOBATL.

Dppucrnieckne  Gocelthl,  HanpagicHibie  na
(GOpMHpOBAHHE ¥ OOVUAIONIAXCH  BRICOKOTO
VPOBHS  IYXOBHO-HPABCTBCHHOTO  PASBHIHSL
OCHOBAHNONO HA TIPHHATHH OBIICHIIOBSUCCKHN W
POCCHITCKHX TP IAIHOHTTBIX JIVXOBHBIX
HCHHOCTSH. H IPAKTHUCCKOM TOTOBHOCTH WM
CIICIIOBATh,

T)BPHC'I“H‘IL}CKHG ﬁLPCG,'th SEEHHEA H TPYHIOBLIC

HPOCKTLl HANPARICHHBIC HA []}l)p.\IHIX'INIIIHG 38

{)G}"I{l]()lllHXCSl AKTHBHOH I'p(‘l'){\".'lﬂllck‘(lﬁ TSHITHK.
UYVBCTEA OTBCTCTBCHHOCTH 3 CBOIO0 ¢Tpany

f)BpHC']“H‘lL}CKHG 6\."CCEII)L HANPABICHNBIC  HA

DNIEKTPOHHbIE
(udposbie)
oOpasoBaresibHble

pecypchl

butaunoreka LIOK
hitps://m.cdsoo.ru/7f41a636

butnuorexa LIOK
https://m.cdsoo.rm/7f41a636

butaunoreka [IOK
https://m.cdsoo.ru/7f4 12636

bubnuorexa [IOK
https://m.cdsoo.ru/7f41a636

butnuorexa LIOK
https://m.cdsoo.m/7f41a636

butnaunoreka LIOK



snemeHTOB VA-rpynnbl. A3ot, docdop u ux
COCIHMHEHHUA

O01as xapakTepucTHKa X UMHYECKNX
2.4 snemenTtoB [VA-rpynnel. Yrnepoa n 8
KPEMHHH U UX COenMHEHMSI

Pazgen 3. Metaabl H HX COeTHHEHHS

3.1 O6ni1e cBOMCTBA METAIJIOB 4

32 Baknelmme MeTaniabl ¥ X COeIHHEHHSA 16

qxlp.\mpnmumo v 06}-‘!m|01|mxcs| BLICOKOTT
VpoBHA JIVXOBHO-HPABCTBSHHOND PaBH T
OCHORBAHHOTO HA HPHHS THH 0DIHCUSIORCUSCKIY H
POCCHHCKHX TP THIHOHHBIX JIVROBHBIX
HSHHOCTCH, H ITPAKTHYSCKOR 1OTORHOCTH UM
CIIOBATh.

DBPHCTHUCCKHE Dece bl 30/1aHH8 H IPYIIIORKIS
HPOSKTH HANPpABICHHBIC Na  (QopMHpoBaHHe v
OOVUAIONIMNCS AKTHRHOH TPasisIancKkoi 1103HIHA.
TYBCTEA OTBCICTBCHHOCTH 38 CBOI Crpany

DBpHCIHICCKHE  Deceilhl.  HalpaBichibie  Ha
(JOpMHpOBAHHE v OGYUAIONIMXC  BRICOKOTO
VPOBHS  JIVXOBHO-UPABCTECHIONO  PA3BHIHA.
OCHOBAHOTO HA PRI THA 00IICHETORCUCCKHN H
POCCHITCKHY IPA;IAIHOHHBIX JIVXOBHBIX
HEHHOCTEH, H IPAKTHUCCKOH TOTORHOCTH WM
CHSIIOBATH,

T)IipHG']‘H‘]OCKHG ﬁOCQ,'lI)L SAIAHHEA H IPYVINOBLIC
NPOCKTE  HANPARICHIBIC 1A [I}l)p.\al('llk'lllHC N
l.)G}"I('llOIIlH.‘(CSl AKTHBHOH I'pa';[{,'la]lcl((lﬁ TOSHITHH.
UVBCTEA OTBCTCTRCHIOCTH B8 CBOM CTrpany

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

bubaunoreka [IOK
https://m.cdsoo.r/7f41a636

butaunoreka LIOK
hitps://m.cdsoo.ru/7f41a636

butGaunoreka [IOK
https://m.cdsoo.ru/7f41a636

Pa3xen 4. Xamus u okpyxaomas cpeaa

L

41 Belecrsa u marepuanbl B JKM3HHU YellOBEKa

PesepBHoe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 68

DEpHCIHUSCKHE  Oeee/lbl.  HAlpaBiIcHHBIC  ha
(opyMHpoBaiHe YV ODVUAIOHIHXG  BRICOKOIO
VPORHS  IVNORHO-HPABCTRCHHOIO  PABHINS.
OCHOBAHNONO HA PRI THA 0DIHCHEIORSUSCKAX W

POCCHICKHX TP THIHOHH RIS JAYNOBHBIX
HEHHOCTSH, W NPAKTHYCCKOH IOTOBHOCTH WM
CAOBATE.

.’)BpHC'I'H'IOCKHc G\JCU,'[M. S IAHAA H IPYHIOBLIC
HPOCKTEL HATTPABICHIBIC Hi (I.I[)p}l“p(‘ll&‘lllld\.‘. N
()ﬁ}"]ﬂl(l]llHXC)l AKTHRHOH ]‘pﬂ'ﬂf;l«'llic](ﬂﬁ THOSHITHHL
HUVBCTREA OTBCTCTBCHHOCTH 34 CROIO CIrpany

buGaunoreka LIOK
https://m.cdsoo.ru/7f4 1a636

bubtauorexka LIOK
https://m.cdsoo.r/7f41a636




