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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YpPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHWNM K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MTPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, MIPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (enepanbHON pabodeil MporpaMmbl
BOCITUTAHHS U C YIETOM KOHIICTIIIMH MIPEMOJaBaHus YIeOHOT0 MpeaMeTa « XUMUs»
B 00pa3oBaTeIbHBIX opranusaiusax Poccuiickoit @enepanuu.

[Iporpamma mo xXuMmuu HaéT TpEACTaBICHHE O LENAX, OOIed CTpaTeruut
oOydeHUs, BOCHUTAHUS M PaA3BUTUA OOYYAIOUIUXCS CPEICTBAMU Y4EOHOTO
npeaMerTa, YCTaHABJIUBAET 00s3aTeIbHOE MPEeIMETHOE cojepkaHue,
peaycMaTpuBaeT paclpeieeHue €ro Mo KilaccaM W CTPYKTYpUpPOBAaHHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XUMHUHM, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHEIC XapaKTEePUCTUKHU coep KaHusl, PEKOMEHIyEM Y10
MOCJIEOBATEIbHOCTh ~ M3YYEHHS XHMHHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJaromuxcsi, ONpeaAessieT BO3MOXXKHOCTH TpeaMeTra s
peanuzanuu TpeOOBaHHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMs, a TaKKe TPEOOBAHUM K
pe3yibpTataM 00yueHUs XMMUU Ha YPOBHE IIeJIeH U3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEILHON JESATEILHOCTH OOYYalolmerocss IO OCBOSHUIO
y4eOHOT'0 CO/IepKaHMUS.

3HaHUE XUMHH CIY>KUT OCHOBOW sl (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromerocsi, ero MpeACTaBICHUNH O MAaTEPHAIBHOM €IWHCTBE MHpPA, BAXKHYIO
poJib UTparoT (GOpMHUPYEMbIe XMMHEH MPEJCTaBICHUS O B3aUMOIIPEBPAIEHUIX
SHEPIUU W 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHUS TI0O0aThHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPhEBOM, DHEPreTHYECKOMH,
MUIIEBON 1 IKOJIOTHUYECKON 0€3011acCHOCTH, MPOOIJIEM 3IPaBOOXPAHEHHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peanu3alldd  BO3MOXKHOCTEH  JJI1  CcaMOpa3BUTHUA U
dhopMUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00Iel U (PYHKITMOHATILHON I'PAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHPOBAHUE MBINUICHUS M TBOPUYECKHUX CIOCOOHOCTEH
0oOydJaromuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesSTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHAIIBHON JIEITEIIbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBIINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
[EJTOCTHOTO B3TJIsiAa HA €JMHCTBO MIPUPOABI U YETIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TaroM B (JOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarOIIUXCs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHUYECKOE
oOpa3zoBaHuEe 00YUYaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUH XUMHUHM OOECIICUMBAIOTCS CIEIM(PUKON
CoJep)KaHHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SBISETCS  IeJarorMuecKu
aJlanTHPOBAaHHBIM OTpakK€HWEeM 0a30BOM HAyKW XMMHH Ha OMPEIeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMHCS CHUCTEMbI IEPBOHAYAJIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHWYECKOW XMMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUU
OPraHU4YEeCKON XHUMUH.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHHU C(HopMHUpOBaHA Ha OCHOBE
CHUCTEMHOI0 Tojaxojaa K €€ m3ydeHuto. CojaepkaHue CKIIAJbIBAECTCS W3 CUCTEMBbI
TIOHATHH 0 XUMHUYECKOM 3JIEMEHTE U BEIISCTBE M CUCTEMBI MMOHSATHHA O XUMHUYECKOMN
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHWU HAa OCHOBE TEOPETUUECKUX TMPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHUSI O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 DIJICKTPOJMTHUYECKONW JTHUCCOIMAIMN BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS MOCJIEIOBATEIIFHO OT OJHOTO
YpPOBHS K JPYroMY, BBITIONHSASA (QYHKIIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS W BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHHUS U TOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABICHUS O XUMUYECKON COCTaBISIONIEH HAYyYHOU KapTUHBI MUpaA B JIOTUKE
€€ CHCTEMHOW TMpHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3ydeHuWe XUMUM TMPOUCXOJIUT C IPUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YUYEOHBIX TpeaMeToB: «OKpyX AUl MHUpY,
«buomorus. 5-7 knaccel» u «Dusuka. 7 Kiaace.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOJUT (POPMHPOBAHHE 3HAHWK OCHOB
XUMUYECKOM HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHHU CHUCTEMBI XUMHUUYECKUX
3HAHUN — BaXKHEUITUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUICCKUX TOJIOKEHUH,
JIOCTYITHBIX O00OOIIEHN MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHMS TPU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakinii, B GOPpMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOM M  y4eOHO-HCCIIE0BATEIBCKON
JEeSTEIBbHOCTH, OCBOGHHWU NPaBWJI 0€30MacHOr0 OOpallleHHss C BEIIeCTBAMH B
MOBCETHEBHOM >KU3HH.

[Ipu M3ydyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHHS Ba)KHOE
3HaYeHUE MPUOOPENI TaKHe 1eJd, KaK:

— (opmupoBaHHe WHTEIJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIBbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYeckoe MpuoOIIeHne
oOydJarmuxcs K CaMOCTOSITENHLHOM MO3HABATEIBHON IeATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMHH;

— o0ecrieyeHue yCciaOBHM, CITIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIUMUCS
OTbITAa Pa3HOOOPA3HON NEATENbHOCTH, TMO3HAHHMS M CaMOIIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIETEHIMI), MMEIOUIUX YHUBEpPCaJbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUIOB JI€ATEILHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHAIBHON W €CTeCTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSACHATH W OLICHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHSTh HMX MpPHU PEIIeHWH MpoOJeM B TMOBCEIHEBHOW KHU3HU U
TPYJIOBOM NESITEIbHOCTH;

— (¢dopmHupoBaHHe y OOy4YalOIIUXCS TyMaHUCTUYECKUX OTHOLIEHUH,
NOHMMAHHUS EHHOCTH XHUMHUYECKUX 3HAHUM IS BBIPAOOTKH IKOJIOTHYECKHU
11eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JEATETbHOCTH B IEJAX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH TPUPOTHON CPEIbl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpouis U HAMPABIECHHOCTH JajlbHEHIIETo
oOy4eHusl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX I H3YYEHUS XUMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlel0), B 9 kiracce — 68 yacoB (2 yaca B HEJICIIO).



COJEPXAHME OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIC XUMHUYECKHE TOHATHS

[Ipeamer xumun. Ponp XMMHM B )KM3HU 4Y€JIOBEKA. XUMUS B CHCTEME HAYK.
Tena wm BemecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOomaxX MO3HAHWA B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesnenus cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HIeMEHTbl. CHMBOJIBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckast ¢opMyna. BalleHTHOCTh aTOMOB XHMMHUYECKHX DJEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KonunuectBo BemecTBa. Monb. MonsipHas macca. B3anmMocBsi3p KOJIUYECTBA,
Macchl M 4HCJIa CTPYKTYpPHBIX eIMHMI] BemiecTtBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHHI.

@u3NYecKue U XMMUYECKHUE SIBIICHHS. XUMHUUYECKasl peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsS Macchl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKINil (COeAMHEHUS, Pa3I0KEHNUs, 3aMEIIeHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3YUYE€HHUE M OMHCAHHE
(bu3MYeCKMX CBOMCTB O00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HAOJIIOACHHUE
¢busnuecknx (TUIaBiIeHHE BOCKA, TasHUE JIbJa, pAacTUpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAJIMBAHUE
MEIHOU MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KHCIOTOM) sIBJICHUH, HaOII0IeHUE U
ONMCaHUE MNPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakuuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojeHCTBHE Kejeza ¢ pacTBopoM cosr Menu (11),
U3y4YEeHHE CIOCOOOB pa3/iefieHusi CMEceil: ¢ MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BBIMIApUBAaHUE, TUCTUIUIIMS, XpoMaTorpadus, MPOBEACHNE OYUCTKUA TMOBAPEHHOM
ColiM, HaOJIOJEHWE W  ONUCAaHWE  pe3yIbTaTOB  NPOBEIEHUS  OIIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JaHUE MOJEJIEH MOJIEKYI
(1apocTepKHEBBIX).

Baxueiiimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kuciopon — 3ineMEHT W MmpocToe
BeniecTBO. Haxoxknenue kuciopona B mpupone, (U3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropeHus). Okcunabl. I[Ipumenenue xkuciopoaa. CrocoObl



MOJIYYCHHUSI KHCIIOpoJia B J1TabopaTopuud H  TMPOMBINIIEHHOCTH. Kpyrosopor
KHCIIopoJia B mpupoze. O30H — aJutoTporHas MOIU(PUKAIUS KUCIOPOa.

TennoBoit 3P hHeKT XUMUYECKOW peakIuh, TePMOXUMHUYECKHE YypaBHEHUS,
9K30- W DHAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bonopon — nsnemeHT U mpocToe BemiecTBO. HaxokaeHue Bojgopoaa B
npupose, Gu3MYecKue ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonydeHusi. Kucimotsl u comnm.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHUUECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBa BOAbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIE W HEHACBIIIEHHbIE PacTBOPhL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BellleCTBa B pacTBOpE. XUMHUYECKUE CBOMCTBa BOJbl. OCHOBaHMS.
Ponb pacTBOpoB B mpuposie U B KU3HMU 4esnoBeka. KpyroBopoT BoAbl B IPHUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanus neopranumdeckux coenuHeHuil. Oxcuabl. Kmaccudukanus
OKCHUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHCJOTHBIC, aM{(OTEepHbIE) U
HecosneoOpasyromue. HomeHknatypa okcujaoB. Pu3WYECKHMe U XUMUYECKHUE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanms. Krnaccudukamus ocHOBaHUM: MIENOYM HW  HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHkiatypa ocHOoBaHUN. DPU3NUECKUE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lorydenne ocHOBaHUM.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucior. dusudeckue u
XUMHYECKHE CBOMCTBa KHMCIOT. Psjg aktuBHoctm MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenknatypa coseil. @uszndecknue U XMMUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

I'eneTndeckas CBs3b MEXKY KJlaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEACICHUE COJIepKaHUs KUCIOPOoia B BO3AYyXe, MOJyYCHHUE,
coObupaHue, paclio3HaBaHUE U W3yYCHHE CBOMCTB KHCIOPOJa, HAOIIOJEHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCJIOPOJAOM U YCJIOBHS BO3HMKHOBEHHUS U
npeKpalieHuss ropeHus (moxapa), O3HAKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWe WX CBOWCTB, IOJy4YeHHE, COOMpaHHUE, pACIIO3HABAaHUE W W3YYCHHUE
CBOMCTB Bojiopojia (ropeHue), B3aumojaeicTsue Boaopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCITOJIb30BaHUE BHEOMATEpUAIOB), HAOIIOJeHHE 0O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C
Pa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJICHHE PACTBOPOB C OMPEIACIEHHOU
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJIbI C METalIaMU
(HaTpyeM ®  KaublMeM) (BO3MOXKHO  HCIOJB30BaHUE  BHIEOMATEPHAIIOB),



UCCe0OBaHNe O00pa3IOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOII0/IeHUEe U3MEHEHHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT W IIEJIOYEH,
u3ydeHue B3aumojericTBus okcuaa meau (II) ¢ pacTBopom cepHOM KHCIOTHI,
KHCJIOT C METalZIaMM, pPEakKIui HeUTpaliu3aiuu, MOoJy4YeHUEe HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljia APYTMM M3 pacTBOpa COJIHU, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 10 TeMme «BakHeline Kiacchl HEOPTaHUYECKUX
COEIMHEHUN.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
ieMenToB JI. U. MengeneeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCH(DUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsiTHE O
TPYIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aMpOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [leproanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
. Menneneesna. KopoTtkonepuoanass ®w  JJIMHHONEPHUOIHAS  (HOPMBI
[Tepunoguueckoit crucrtembl xuMmuueckux snemeHToB /. Y. MenneneeBa. [lepuosl
U Tpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB INEpUoOJa U
TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuognueckout cucremnl JI. WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro MnoJiokeHuto B [leprnoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUS pajuyca aTOMOB XUMHYECKUX 3JIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XUMUYECKUX
AJIEMEHTOB [UJIA Pa3BUTUA Hayku W mnpaktuku. [[. V. MennpeneeB — y4€HbId U
rpak JaHUH.

Xumudeckas cBsi3b. KoBaneHTHas (MOJIApHAasT HW  HEMOJSAPHAs) CBS3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

CrerleHb  OKHCJICHUS. OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE  PEAKIIUM.
IIpornieccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTENU U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHue o0pas3lloB BEIIECTB METAIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LIMHKA C pPAacTBOPAaMHM KHUCJIOT W IIEJOYei, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiyu pa3aoKeHHs, COSTUHEHUS ).

Mescnpeomemmnbwie cea3u



Peanm3arusi MeXIpeIMETHBIX CBsSI3€d NMpU HM3YYCHHH XHMHUU B 8 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK W TOHSATHH, SIBISIOIIAXCSI CHCTEMHBIMH JIJISI OTICJBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAyYHBbIC TIOHATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpHs,
3aKOH, aHaJM3, CHHTE3, KIacCHU(UKAIWs, IEePUOJUIHOCTh, HAOIIO/ICHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOICITb, SIBJICHNUE.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIHII,
M30TONBI, PAIMOAKTUBHOCTh, MOJICKYJA, JJICKTPUUYSCKUHN 3apsiji, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, PU3NYCCKUE BEITUYMHBI, €IHMHUIIBI
MU3MEPEeHHS, KOCMOC, TJIaHEThI, 3BE3/161, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TMIOJIE3HBIC NCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasi peaKIust

[Mepuonmueckuii 3akoH. [leproaudeckas cucTeMa XUMHUYECKHX JIEMEHTOB /.
N. MenneneeBa. CTpoeHHEe aToOMOB. 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB
XUMHAYECKUX DJIEMEHTOB TIEPBBIX TPEX TEPUOMIOB, KalHs, KalblUsd M HX
COCIMHCHWI B COOTBETCTBHM C TIOJIOKEHHWEM OJJieMeHTOB B [lepmommueckoii
CHCTEME U CTPOCHHEM WX aTOMOB.

CrpoeHue BemIeCTBA: BBl XUMHYECKOH CBSI3U. THIBI KPUCTAITMYECKHUX
peIETOK, 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKON PEMIETKH U
BUIa XUMHYECKON CBSI3H.

Krnaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKHX BEHIECTB. XUMHYCCKHE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K pPAa3IMYHBIM KJacCaM HEOPTaHHMYECKHUX
COCTMHEHH, TCHETUYECKas CBS3h HEOPraHUYIECKHUX BEIIECTB.

Krnaccudukaius XMMHUECKAX PEaKIUid 110 pa3IHYHbIM NMPU3HAKAM (IT0 YHUCITY
M COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENEHEH OKMCICHHS XMMHUYECKHUX SJIEMEHTOB, 10 OOpAaTUMOCTH, IO
YYACTHUIO KaTajau3aTopa). DK30- U dHIAOTEPMHUUECKHAE PEAKINH, TEPMOXUMHICCKHE
YpaBHEHHUSI.

[TonsaTHE O CKOpOCTH XUMHU4YECKOW peakmuu. [loHsATHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakmusiX. [IoOHATHE O TOMOTCHHBIX M TeTePOTEHHBIX
peakusax. [lonsrue o karanuse. [loHsiTHE 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,
BIMSIOIIAE HAa CKOPOCTh XHUMHYECKOW PEAKIMH U TOJOKEHHUE XUMHUYECKOTO
paBHOBECHHI.

OKHCTHTETFHO-BOCCTAHOBUTEIBHBIE ~ PEaKIUMH,  JJICKTPOHHBIA  OamaHc
OKHCITUTEIIPHO-BOCCTAHOBUTEIHON ~ pEaKIIHH. CocraBrneHne  ypaBHEHUH



OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUM €  HMCIOJB30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust 2IEKTPONTUTUUECKON TUCCOIUALINHU. DIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
KaTtnonbl, annonsl. MexaHu3M AUCCOLMAIMM BEIIECTB C Pa3IMUYHBIMU BHUAAMHU
xuMudeckon cBsizu. CreneHs auccormanuu. CUIIbHBIE U CJIA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. YclioBus MPOTEKaHUSI peakluii HOHHOTO 0OMeEHa,
MOJIHBIE W COKpallEHHbIE HWOHHBIC YpaBHEHHUs peakiuid. CBOWCTBa KHCIOT,
OCHOBaHHUW W COJIGH B CBETe TMPEACTABICHUH 00 DJICKTPOJIUTHYECCKON
nucconmanuu. KadecTBeHHbIE peakiiud Ha MOHBI. [IoHsATHE O TUAPOIIH3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7mopua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTHU
pacTBOpPOB BENIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U  colier
(BO3MOXKHO  WCIIOJIb30BAaHWE BHJCO MAaTE€pUalioB), TPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUS  pPeaKlUid  HOHHOTO  oOMeHa
(oOpazoBaHme ocanaka, BBIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu paslioKEeHUs, COSMHEHMs), paclo3HABaHUE HEOPTraHHMYECKUX
BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEakIMid Ha  HOHBI, PEIICHUE
AKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTaabl 1 X cOeTMHEHUS

OO6mass xapakTepucTHKa TrajgoreHoB. (OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHue U (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMMHUYECKHE CBOMCTBA Ha MpUMEpe  XJjopa
(B3amMoOJIeMCTBUE ¢ MeETaNIaMH, HEMETajulaMH, IeJIo4aMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpPraHW3M YeJIoBeKa. BakHeHine XJIOpUIbl U UX
HaXO0XJIEHUE B MPUPOJIE.

O6mas xapaktepucTuka 3neMeHTOB VIA-rpymmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTENeHH OKHciIeHus. CTpoeHue U (U3UYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJa U CEPhl. AJUIOTPOITHBIE MOIU(UKAIIMKM KUCIOpOa
U cepbl. XuMuueckue cBoicTBa cepbl. CepoBoaopona, CTpoeHue, U3NYECKUe U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
CepHas kwuciora, (Qusnueckue M XUMHYECKHE CBOWCTBa (00IIME Kak
mpeACTaBUTENs Kiacca KHCJIOT M crernuduyueckue). XHUMHUYECKHE peaKIluu,
JeXKaIue B OCHOBE IPOMBIINIJICHHOTO CIoco0a TMOMyYeHUs CEepPHON KHUCIIOTHI.
[Tpumenenue cepHoit KUcIoThl. CoM CEpHOIM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbbar-uon. Haxoxnenue cepbl U €€ COCAMHEHH B MpHUpoAe. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIoIIeW cpeabl COCNUHEHUSAMH cepbl (KUCIOTHBIC JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETNEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHE B MPHUPO/IE,
¢bu3nyeckre U XuMHueckue cBoiicTBa. KpyroBopor a3ora B npupojie. AMMHUaK, €ro
¢bu3nUecKre 1 XUMUYECKHUe CBOMCTBA, MOJlydeHue U nmpumeHeHue. Coau aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ ToJydeHue, (PU3MUeCKHe U XUMUUYECKHEe
cBoiicTBa (0OlIME Kak TMpEeACTaBUTENs Kiacca KUCIOT M cHenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEH AaMMOHHMS B KaueCTBE MHUHEPaIbHBIX
ynoopenuii. XuMU4YecKoe 3arpsi3sHeHHe OKPYKaIoIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKIM, 3arpsi3HEHHE BO3/ayXa, MOYBBl W BoAo&MOB). docdop,
altoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxcun docdopa (V) u pochopHas kuciora, Gu3MIecKue U XUMUUECKHUE CBOWCTRA,
nonydyenue. Ucnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrtepuctuka 3meMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJEepoi,  aJuIOTPOIHBIE
Monu(UKALMK, pPACHPOCTpPaHEHHE B Mpuponae, (PU3MYecCKue U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKCUAbI yriiepona, ux
bu3nueckue W XUMUYECKHE CBOMCTBAa, JEHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJIyYeHUE W TPUMEHEHHUE. DKOJOTHYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rnobanbHOr0 TOTEIUIEHUS KIMMaTa, MapHUKOBBIN
b dext. YronbHas kuciaotra u e€ coiu, ux (PU3NYECKue U XMMHUYECKUE CBOICTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHUAX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTHIICH, STaHOJI, TJIULEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIIEBOJAOPOAOB (Yyrojib, NPUPOAHBINA Ta3, HeDTh),
NPOAYKTHl UX TMepepadoTKu (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTHe 0 OMONOTMYECKN BaXKHBIX BELIECTBAX: KUpax, Oelikax, yriieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepuarbHOE €IWHCTBO OPraHUYEeCKUX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, IOJIyYCHHE U
npuMmeHenne. CoenuHeHHUs KpeMHHs B mpupone. OOmme mnpejcTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThl, X UCIOJIb30BaHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeline CTpOUTENbHbIE MaTepHallbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeToH, jkeye300eToH. [IpoGiaemMbl Ge30MmacHOro MCMOIb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IIPOBEICHUE KAaYeCTBEHHBIX PEAKIMK Ha XJIOPUA-UOHBI U HAOJIOJICHHE TIPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKarouue (PU3MYECKHEe M XHUMHUYECKHE CBOWCTBA
raJjloreHOB M WX COCAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpHAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpazmamMu  ceppl W €€  COCOIWHECHMSIMU  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIeOMaTepraoB), HaOMOIeHUE TpoIlecca OOyTIIMBaHUS caxapa 1o JAeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTBbI, HW3YyYCHUE XUMUUYECKUX CBOMCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEJACHUE KaYeCTBEHHON peakiy Ha CyIbhar-
MOH W HaOJIOJICHWE Tpu3Haka e€ TMPOTeKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBamMu aszora, ¢ochopa W HUX COSAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMAaTepraioB), oOpasaMu a30THBIX U (GochOpHBIX YIO0OpEeHUH, MOoydeHue,
coObupaHue, paclio3HaBaHWE MW M3Y4YCHHUE CBOMCTB aMMMaKa, MPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHMS U ¢GochaT-uoOH U U3YyUYeHHE TPU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCITIOTHI C MEJIbIO
(BO3MOYKHO HCITOJIL30BaHUE BUJICOMATEPUAJIOB), M3y4YeHUE Mojienen
KPUCTAJUTMYECKUX PEIIETOK anmasa, rpadwura, QyiepeHa, O3HAKOMIICHHE C
IIPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM TPOTHBOTA3a, MOJyYeHHEe, COOMpaHue, pacro3HaBaHUE W W3y4YeHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHbBl U M3YYECHHE TMPU3HAKOB UX TMPOTEKaHUS, O3HAKOMJICHHE C
NPOAYKIIUEH CHUJIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAIBHBIX
3aj1a4 no teMe «BakHeHIne HeMeTaJUTbl U UX COSTUHCHUS.

MeTaajbl 1 UX COeAMHEHHS

OO6m1as xapakTepUCTHKa XUMHUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux mnonoxeHuss B Ilepumommueckont cucreme xumuuyeckux siemeHtoB [l .
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTajuioB. MeTauindeckasi CBsI3b U
METAUIMYECKasi ~ KPUCTANIMYECKAs  pemETKa.  DJIEKTPOXUMHUYECKUUA  Psll
HaIpsDKEHUH MeTauioB. DU3nyeckue U XMMHUUYECKUEe CBOMCTBA MeTailioB. O01ue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBwl (CTallb, YYT'yH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: mojioxkeHue B Ileproamyeckoil cucremMe XMMHUYECKUX
sanemenToB JI. 1. MenpeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJIECHUE B IPHUPOJE.
dusnyeckne U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiaus). OKCUIbI U



TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHBIX METauIOB M HX
COEeIMHEHUN.

[IlemouHO3€MENbHBIE METAUIbl MarHuid W KaJbLMil: TOJOXKEHUE B
[Tepunoguueckont cucremMe xumuueckux snemeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHUE B pupoae. Pu3ndyeckue 1 XUMUIECKHE CBOMCTBA MarHus
U Kajblus. Bakueilmme coenuHeHHUS KaibIUs (OKCHA, THUIAPOKCHI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUSI.

AnroMuHUiA: nonoxeHue B llepruonnueckoil cucreMe XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aroMma, HaxoxkaeHue B mnpupoae. duszmueckue u
XUMHYECKUE CBOMCTBA altOMUHUA. AM(OTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
ATFOMHUHMUSL.

XKeneso: nonoxenue B Ileproanueckoil cucteMe XUMUYECKHX A1€MEHTOB [1.
N. MeHneneeBa, CTpOE€HHE aTOMa, HAaXOXAeHUWE B mpupoae. Puznueckue u
XUMUYECKHE CBOMCTBA keie3a. OKCuIpl, THIApOKCUIbI U conu xenesa (1) u xenesa
(ITT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpasllaMu METaUIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMHM, M3Yy4YEHUE  PE3YJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJgpllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJIb30BaHUE BHJIEOMATEPHAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJBI, Ipoliecca TOPEHUs Kele3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEPHANOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MArHMs, KajbLHUs, aIFOMUHUSA, LIUHKA, JKEJie3a
(IT) u xene3a (I11), meau (1), HabmroaeHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUIAMEH HMOHAMHM HATpus, Kaiuus M Kajublus (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHUAJIOB), HCcCe0BaHNE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 Teme «BakHeinmme
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYKAKIIAA Cpeaa

BemectBa u maTepuanbl B IOBCEIHEBHOW KU3HHM YeJoBeKa. be3omacHoe
MCIIOJIb30BaHME BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momoib mpu
XUMHUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpennl (MpeiesibHas JO0MmycTUMast
KOHLeHTpauus BewecTs, nainee — [1IK). Pons XxumMuum B penieHnn 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

U3y4yeHre o0pa3lloB MaTepUaloB (CTEKIJIO, CIIaBbl METAJJIOB, MOJUMEPHBIE
MaTepuabl).

Mescnpeomemmnoie ceazu



Peanm3arusi MeXmnpeaMETHBIX CBA3€H MpU HM3YYCHHH XHUMHH B 9 Kiacce
OCYIIIECTBIISIETCSI 4epe3 HCIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX
TIOHATHH, TaK W TIOHSATHH, SIBISIOIIAXCS CUCTEMHBIMH JIJISI OTJEBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHSATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiIacCu(UKalUs, TePUOAUIHOCTh, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJCIHPOBaHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, ITapHUKOBBIN
3 PeKT, TeXHOIOTHS, MaTePHUAIIBI.

®dwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHII,
M30TONBI, PaJMOAKTUBHOCTH, MOJICKYJa, JJIEKTPUYECCKUHA 3apsiji, MPOBOIHUKH,
TIOJYTIPOBOJHUKHY, AWDJICKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TENo, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITMIECKAsI
pemérka, CruiaBbl, (pU3MYecKHe BEIMYWHBI, SIUHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COJTHIIE.

buonorus: dotocuHTe3, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHBIC
yIoOpeHUs, MUKPOJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATETHHBIC BEIIECTBA.

[eorpadms: armocdepa, ruapocdhepa, MHUHEpAIbl, TOPHBIE TOPOJIBI,
TNIOJIE3HBIC UCKOMIaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI I1O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yNIbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOT'O  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XOJle OOy4YeHHS XMMHUU B €JAMHCTBE Y4YeOHOW U
BOCIIUTATENILHON JESITEIIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIBTYPHBIMU UM JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, MPHUHSITHIMH B
oOlIecTBE TMpaBUJIaMU M HOpPMaMU TOBEJIEHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIIUU 00 YyUaIOIINXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaloIIUXCS
PYKOBOJICTBOBATBhCSI CHCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTALMA U
paciIpeHue omnbITa JesTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS

[IEHHOCTHOT'O OTHOUIEHUSI K OT€UECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
M HAy4YHOMY HACJIe[IUI0, TOHMMAaHUS 3HAYEHUS XUMHUYECKONW HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHGpOpMAIIME O
NEPEIOBbIX JOCTIKEHUSIX U OTKPBITHUSX MHPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIIECTBA;

2) rpakIaHCKOTr0 BOCIMTAHMS:

NpPE/ICTaBIIEHUsI O COLMAJIbHBIX HOpPMax U TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMMETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATENbCKOM,  TBOPYECKOM W JAPYrHX  BHIAX
JEeSTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TIO3HABATENBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YU€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHIO
M B3aMMOIIOMOIIM B TMpoIecce ITOW Y4eOHOUW JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHWE U TMIOCTYNKM CBOMX TOBApHILEH C TIO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHUYECKUE TMPECTABICHUS O BEIIECTBE M XUMHUYECKON peaKkiluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM U COCTABIIAIONINE
OCHOBY JIJI1 TTOHUMAaHUSl CYIIHOCTH HAYYHOM KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTH TMPUPOJIBI, B3aMMOCBI3SIX YEJIOBEKa C
IPUPOJHON CPeIo, O POJIU XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEH;

NO3HaBaTEIbHBIE MOTHBBI, HAMIPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHWM IO
XUMHH, HEOOXOIUMBbIE i OOBSICHEHUS HAOJIOMaeMbIX MPOIECCOB U SBIICHUH,
NO3HABATEIbHOM, WH(MOPMAIIMOHHOW M YHUTATENbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHON paboThl € y4eOHBIMH TEKCTaMHU, CIPaBOYHOMN



JUTEpPaTypol, JOCTYITHBIMU TEXHUYECKUMHU CpeJICTBaMU HWH()OPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYYECHHI0O M TO3HAHUIO, JIFOOO03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caM0ooOpa3oBaHUIO, TMPOEKTHOM U  HCCIIECIOBATEIIbCKON
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTH W YPOBHS OOyUYeHHs B
JIaJIbHEUIIIEM;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHHUE TOCICACTBUU H
HETPUSATHE BPEIHBIX MPUBLIYEK (YIIOTPEOJICHUS AJIKOTOJIs, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIFOAICHUS TpaBWwiI O€30MacHOCTH TIpH  OOpallieHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeabHOM KU3HM;

5) Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPAKTHIECKOMY U3YUYCHHUIO PO ECCUil U Tpyia pa3IudHOro poja,
YBOXEHUE K TPYyAy M pe3yJbTaTaM TpPYJIOBOM JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TIPUMEHEHHS NPEJAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHUBUIYaJTbHON TPACKTOPUHU MPOIOJDKCHHUST 00pa3oBaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
ycrnenHou npodeccuoHanbHON NEeSITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATRLCA B MPpOo(ecCHoHaIbHOM Cpejie;

6) 3K0J10TNYeCKOro BOCIIMTAHMS:

HKOJIOTUYECKH 11eJIecCo00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, TIOHUMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3NYIECKOMY M TICHXHYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIIOJICHUS
npaBuiI 0€30MIaCHOTO MOBEACHUS MPU pabOTe C BENIECTBAMH, a TAK)KE B CUTYyaITUsX,
YIPOKAIOIINUX 3J0POBBIO U KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, TOJIydaeMble MPU HM3YYEHUU XUMHH, IS
pelIeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOTHON CPEOM, AJIsl MOBBIIICHUS
YPOBHS  DKOJOTHMYECKOW  KYJIbTYpBl, OCO3HAHHUS TIJIO0AJBRHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M IMyTeH WX pEelIeHHs] MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanpeIMETHBIX pe3yJbTATOB BBIACIAIOT 3HAUYUMBIE JJId
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TeOopHs,
MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, SKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHMHU U3 ITHX NMPEIMETOB (GOPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOMN



HAy4YHOW KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIE NeHCTBHS (TI03HABATEIIbHBIC,
KOMMYHHMKATUBHBIC, PETYJISATHBHBIE), KOTOpble 0OecneYnBalOT (OopMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO ydeOHOMU
JEATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

YMEHHSI UCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUHN: PACKPBIBATh CMBICI XMUMHUYECKHX TMOHATUU (BBIICIATH WX XapaKTEPHBIC
MpU3HAKK, YCTAaHABJIMBATH B3aUMOCBSA3b C JIPYTUMHU TMOHATUSIMH), UCIOJIB30BATh
MOHATHUS JJIsI O0BSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHU, BEHIOUPATh OCHOBAHUS U
KpUTEPUU IS KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMHUUYECKUX PpEeaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PaCCyXIeHUs (MHIYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBEIBOJIBI M 3aKJIIOUCHUS

yMEHHUE TPUMEHSATh B TIPOIlECCe IIO3HAHUS TOHATUA (NIPEIMETHhIE |
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJIEIbHBIC TPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMHYeckas (opMylia W ypaBHEHHUE
XUMHUYECKOW PEAKIUM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4u, ¢ y4éTOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATHL U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKK U3YYaeMbIX 00OBEKTOB — XUMHYECKHX BEIIECTB U XUMUUYECKUX PEaKIUH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, IMPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3yYaE€MBbIX MPOIECCax U SBJICHUSAX.

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

YMEHHME HCIIOJIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHMS, a Takke B KadecTBE OCHOBBI i1 (POPMHUpPOBAHMSI THIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMbBIX CYXKICHUN;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPraHU3AIMUd W TPOBEJICHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJI0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3yibTaT, (OpMYIUPOBATH OOOOIICHUS U
BBIBO/JIBI IO pe3yJibTaTaM MPOBEAEHHOTO ONbITa, UCCIEIOBAHUSA, COCTABISATh OTUYET
0 MpojieraHHoM pabdore.

PaboTa ¢ undpopmanmeii:

yMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIO0B U (OPM IPEACTABICHUS, MOJyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAS ~ JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUsS, CIPaBOYHBIE
nocobusi, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHATHh Pa3IUIHBIE METOJBI M 3alpOChl MPH MOUCKE U OTOOpE
MHPOpPMAIIMK ¥ COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBITIOJTHECHHUS
y4eOHBIX U TIO3HABATEIBHBIX 3aa4 ONpPeaeIEHHOTO THITA, IPUOOPETCHHE OIBITA B
o0NacTh WMCTOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBIIAJICHHE KYJIbTYpPOW aKTUBHOTO MCIIOJIB30BaHMUS PA3IMUHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITETTFHO BBIOMPATh ONTHUMAIBHYIO (hOopMy MpeacTaBiIeHus] HHOOPMALIUN U
WITIOCTPUPOBATh pellaeMble 3a/Jadll HECIOXHBIMH CXEeMaMH, JharpaMMaMu,
apyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE WCIONIb30BaTh W AaHAIU3UPOBATh B IIpollecce Yy4eOHOH w
MCCIIEZIOBATEIHCKON JEATEIBHOCTH MH()OPMAIMIO O BIMSIHAHM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3s1CTBa W TPAHCIIOPTa HA COCTOSHHUE OKPYIKAIOIIeH MPUpPOIHON
CpE/IB.

KomMMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE TeiiCTBHUSL:

YMEHHS 3a/1aBaTh BOMPOCHI (B XOJa€ Iuaiiora W (MIM) ITUCKYCCHH) TIO
CYIIeCTBY  OOCyXIgaemMol  TeMbl, (OpPMYTUpOBATH CBOU  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJTHEHUS TPEII0KCHHOH 3a1a4u;

YMEHHS  TPEJCTABIATH  TOJIYYCHHBIE  pPE3yJbTaThl  TO3HABATEIHHOU
ACSITENIPHOCTH B YCTHBIX W THCHBMEHHBIX TEKCTaxX; JellaTh IPE3CHTAINI0
pe3yabTaTOB BBIMOJHEHUST XUMHUYECKOTO JKCIepUMEHTa (J1abopaTOpPHOTO OIIBITA,
7a60paToOpHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUSOHOTO IPOEKTA);

YMEHHS Y4YeOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEILHOM W HCCIEAOBATEIIbCKOW  JEATENIbHOCTH  TPH  PEIICHUHU
BO3HHUKAIONIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX HHTEPECOB M COTJIACOBAHWSI
no3unuii (00CYXIeHMs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEPUEB TI0 OICHKE KadecTBa
BBITTOJTHEHHOU pabOThI U ApyTHE).

PeryasiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiiCTBHA:

YMEHHE CaMOCTOSITEIIPHO OIPEACNATh IeJIH JESATSIbHOCTH, TUTAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJHUPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Hanbosee d3(hPpeKTUBHBIE CITOCOOBI pelieHUs YIeOHBIX U
MO3HABATEIBHBIX 3a7[a4, CaMOCTOSTENLHO COCTABJIATh WIH KOPPEKTHPOBATH
NPE/UIOKCHHBI  aNTOpUTM JCHCTBHIA TPH BBITIOJHEHUH 3aJaHUd C  Y4ETOM
TIOJTy4YeHHs] HOBBIX 3HAHWUN 00 HM3ydaeMbIX OOBEKTaX — BEMISCTBAX M PEaKIIHX,
OILIEHWBATh COOTBETCTBUE IMOJYYEHHOTO pe3yibTaTa 3asBICHHOW IEIH, YMEHHUE
MCTIOJIh30BaTh M aHAIM3UPOBATh KOHTEKCTHI, TIPe/IaraeMble B YCIIOBHUH 3a/I1aHUN.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yJdbTaTOB II0 OCBOCHHIO 0053aTEIHHOrO
COJIEp)KaHUs, YCTAaHOBIEHHOTO JaHHOW (enepanbHOl pabouell MporpamMMmon,
BBIJICJISIFOT: OCBOEHHBIC OOYYAIOIIMMHCS HAayYHbBIC 3HAHUS, YMEHHUS WU CIIOCOOBI



NercTBHUM, crnenupuueckue g TpeaMeTHOH oOnacth  «XHUMHUS», BHUIBI
NEATEBHOCTA MO  TOJYYEHHIO HOBOTO 3HAHWS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIUSX.

K koHiry oOydenus B 8 kj1acce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMMNXCS YMECHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJIEKYJa,
XUMUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAST M HEOHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNHU, MOJISPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHCJICHUS, XMMHYECKas peakius, KiacCUuPpUKamus peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU pa3JI0KEHUSA, PEAKIUU 3aMEIICHUs, PpPEaKiuu
oOMeHa, 2K30- U DHJAOTEPMUUECKUE PEaKIIuu, TeTUIOBOM d(pdeKT peakiumu,
SIPO aToMa, JJEKTPOHHBIM CJIOW aToma, aTOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAas KOBAJEHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOP, MAaccOBas JOJsl BEIIECTBA
(TpolieHTHas! KOHIIEHTPAIIHS ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSITH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUI;

e HCIOJIB30BaTh XUMHYECKYH) CHMBOJHMKY JUIS COCTaBlieHUs (opMyi
BEIIIECTB U YPABHEHHUI XUMUUECKUX PEAKIIN;

e OIpeaeNsATh BaJEHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENIEHb  OKHCJIEHHS  3JIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIMHEHUU TIO0
dbopmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJCHTHAs ¥ HMOHHAs) B
HEOPraHWYECKUX COCIMHEHUSIX;

e packpeiBaTh cmbich Ilepumognueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX DJIEMEHTOB OT WX MojoxkeHusi B Ilepuoanueckoi cucreme,
3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaAPO;

e OIKCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproanueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymnma)», mansie u
OOJIbIIIEe TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCSA B
tabnune «llepuomuueckass cuctemMa XuMUYeckux djemeHToB [ U.
MenpeneeBay € YHCIOBBIMU XapAaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMHYECKHUX AJIEMEHTOB (COCTaB M 3apsij sipa, OOIIee YHUCIO IIEKTPOHOB
U pacrpeiesieHle X M0 JIEKTPOHHBIM CJI0SIM);

e KJIaCCU(PUIMPOBATH XMMHUYECKUE IJIEMEHThI, HEOPTAHUUYECKHE BEIIECTBa,
XUMHYECKUE pPeakiuu (10 YUCIy U COCTaBY YYACTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3 (PeKTy);

e XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXkAasi OMUMCAHUE MPUMEpPAMU MOJIEKYJISTPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINA;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaIEHUNA B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEJIBHYIO MOJEKYISIPHYIO H MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOrOo »dJeMeHTa 1o ¢opMmyIie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN peaKInu;

e TPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIBHONU NESITEbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTeMaTH3aluio, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBSI3€H — ISl M3Y4YEHUS CBOMCTB
BEIIECTB W XUMUYECKHX pPEaKlUi, eCTEeCTBEHHO-HAYYHbIE METOIbI
MO3HAHUS — HAONIOIEHHE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN );

e cCIEAOBaTh  IMpaBUJiaM  TOJB30BAHMS  XUMHUYECKOM  MOCyAOH U
1abopaTOpHBIM 000pYJOBaHMEM, a TakkKe TMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUSMHU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJa), NPUTOTOBIECHUIO
pPacTBOPOB C OMNpeNeIEHHOW MacCOBOM J0Jell pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh U TMPOBOAMTH  XHMHYECKHE  IKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, dheHondTaneuH, METHIOPAHXK U APYTHUE).

K xonIiy o6yuenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e pacKphIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSITHH: XUMHUYECKHI
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl pPeaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P heKT
peakuud, MOJb, MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAS TUCCOLMAIIMS, PEAKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTuMble W



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKHCIIUTEIIb,  BOCCTAaHOBHTEIb, OKHCICHHE HM  BOCCTAaHOBJICHHUE,
ajutoTponus, aMmGOTEePHOCTh, XUMHUYECKasi CBI3b (KOBAJICHTHAs, MOHHAS,
METaJUTMYecKasi), KpUCTaJUIMYecKass pemeéTka, KOPpO3Ws METaJUIoB,
CIJIaBbl, CKOPOCTb XWMHYECKOW peakluu, TMPEeaeSbHO IOMyCTUMAas
koHueHTpauus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM W
MPUMEHSTH 3TH MOHATHS MPU ONMCAHUM BEIIECTB U UX MPEBPALCHHUIA;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHHS (OpMYy
BEILIECTB U YPABHEHHUI XUMUUECKUX PEAKIINI;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JMYHOrO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUW 1o QopMyrnam, BUJ XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, METa/UIMYeCKas) B HEOPraHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XHUMHUYECKOW (popMyre, xapakTep Cpeabl B
BOJIHBIX PacTBOpPAaX HEOPraHWYECKHUX COCAMHEHMH, THUI KPUCTAJUIMYECKOM
PELIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHUE: OINHUCHIBATH U XaPAKTEPU30BaTh
tabauyHyo Gopmy Ilepuoandeckoil CUCTEMbI XUMHUUYECKHUX JJIEMEHTOB:
pasnuuaTh TOHATHS «IJIaBHas moarpymnma (A-rpynma)y W «moOodHas
noarpynna (b-rpymnma)», Manble W OONbIIME TEPHOJBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TEPUOAMYECKON TabmuIEe, C
YUCJIOBBIMM ~ XapaKTEPUCTUKAMHU  CTPOCHHUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCI0 JJIEKTPOHOB U
pacripefieyieHue WX IO DJJICKTPOHHBIM CJIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M HX COCIUHEHUU B
npeaenax MajiblX NMEePUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB,;

KJIaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YHUCIy M COCTaBY Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PdheKTy, 1Mo U3MEHEHUIO CTETICHEH OKHUCIICHUS
XUMHUYECKUX DJIEMECHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHEIU(UUECKHEe XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, TMOJATBEPKAAas OIMMUCAHUE
IpuUMepamMu MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIHIA;

COCTaBJISITh YPABHEHMSI DJICKTPOJMTUUYECKON JTUCCOIMAIIMM  KHUCJIOT,
IEJI0YEH U COJICH, MOJIHBIE U COKPAIIEHHbIC YPAaBHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TeHEeTHYECKOW CBSI3U MEXK/y BEIIeCTBAMH PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca ATUX PEeaKInii;
IPOTHO3UPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpPALICHUN B Pa3TUUYHBIX
YCIIOBUSAX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSPHYIO Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o ¢opMmyIie
COEIMHEHHUS, MAaCCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YpaBHEHUIO XUMUYECKOUN pEeaKInu;

coOmoaTh  MpaBujia  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCYAOW |
7abopaTOpHBIM  00OpYyIOBaHHWEM, a TaKkKe IMpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AaMMHUaKa M YIJIEKUCIIOro rasa);

OPOBOAUTH  PEaKIWH, MOATBEPXKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BELIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMHU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiukar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIMi MBICIIUTEILHON AESTENBHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, O000IleHHe, CUCTEMAaTU3allll0, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — ISl M3Y4YEeHHs] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAayYHbIE METO/Abl TO3HAHUS —
HaOJII0IeHne, M3MEepeHue, MOJACIUPOBAHUE, IKCIIEPUMEHT (peasbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoaunuyecTBO 4acoB
Ne HanmeHoBaHMe pa3ae/ioB U DJIeKTPOHHbBIe (LM(pPOBbIE)
n/n TeM MPOrpaMmbl Bcero Konrpoaeunie Hpaxkrueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThbI
Paznean 1. IlepBonavyanbHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JESATETbHOCTH https://m.edsoo.ru/7f41837c
YyeroBeKa
12 BemtecTBa 1 XuMHu4ecKue 15 | bubmuorexa [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Paznen 2. Baxueiiime npeacrtaBuTe/ M HEOPraHMYeCKUX BelIeCTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubmmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
9 Bonopon. Ilonarue o kucimorax 2 | bubmmoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. Ilonstue 06 5 | | bubmmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COEANHEHHI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepunoanyeckas cucrema xumuieckux djemenToB Jl. U. MenaeneeBa. CTpoeHue aToMoB.

Xumu4yeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn




[Tepuoanueckuii 3aKOH U

31 Ilepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHUYECKUX 31eMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
- é(HMquCKasI CBSI3b. . Butmorexa LIOK
' KHCTHTEIBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKIIUU
" L5 bubmuorexa [JOK
TOTo 1o pasiety https://m.edsoo.ru/7f41837c
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM undposbie
Ne n/m P Konrpoububie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMH4YecKHe peakuuu
11 IToBTOpEHuEe u yrioyOnenne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs JUCCOIHAITHSI. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHUS
21 OO01mmas XxapakTepuCTUKa XUMUIECKIX 4 | bubmmoreka [JOK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XxapaKTepUCTHKA XUMHUYECKIX
2.2 anemeHToB VIA-rpymnmsl. Cepa u eé 6 bubmorexa [TOK
' PYHIIBL. 6P https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OOm1ast XxapaKTepUCTHKA XUMHUYECKIX
2.3 sneMeHToB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmmorexa OK
' PYHHEL. ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO1ast XxapaKTepUCTHKAa XUMHUYECKHX
2.4 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 bubmorexa [TOK
' . PYHIBL post https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCIMHEHUS
Hroro no pazgeny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHUA

. bubmmoreka [JOK
3.1 Obmme cRolcTBa METaMIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Bakueime MeTaUIbl U UX COEIUHEHUS 16 hitps://m.cdsoo.rw/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyskaomas cpeaa
4.1 BemecTBa 1 MaTepuanbl B »KU3HU YeJIOBEKa 3 bubmiorexa LOK
’ n p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p a 3 bubmuorexa [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Kontposabusbie | IlpakTnueckue A op
n/n Bcero u3ydyeHnusi | odpa3zoBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipeamer xumun. Posib XUMUU B KU3HU 1 bubmuoreka [JOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAX MO3HAHUS B XUMUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
IIpakTnueckas padora Ne 1 «IIpaBuna

3 paboThI B TAOOPATOPHH U TIPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opymoBaHuEM)

4 Uucrele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «lfas eJIeHne cﬁeceﬁ (ma mpumepe 1 bubmorexa HOK

8 . prvep https://m.edsoo.ru/ff0d28c8
OUYHCTKH NTOBAPEHHOM COJIM)»
bubmuorexa [JOK
A 1

6 TOMBLH MOIICRYIBL https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cOKHBIE BEIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢
bub OK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nommoreka 11

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTAaBa BEIECTB.

bubmuorexa [JOK

10 X eckas ¢o a. BasenTHOC
MMHeCKas Gopmy HTHOCTE https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JIEMEHTOB
1 OTHocuTeNbHAsE aTOMHAsI Macca. bubmmoreka [JOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bubmuorexa [JOK
MognsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKknue 1 XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMHUYECKast peaKuus https://m.edsoo.ru/ff0d37fa
L5 [Ipu3Haky 1 yciaoBUS NPOTEKaAHUS bu6mmoreka [JOK
XUMHUYECKUX PEAKIINI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MacChl BEIECTB. bubmmoreka [JOK
XHUMHYECKUE yPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSM XUMUYECKUX bubmorexa [TOK
B . P https://m.edsoo.ru/ff0d5708
peakiuit
Krnaccudukarus XuMHIECKUX peaKIiui
18 (coenuHeHMs, Pa3I0KEHUS bubmorexa HOK
- P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus1, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIOEeTUCT. O000IIeHHE 1 bubmorexa [TOK
' B https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padota Nel mo reme bubmmoreka [JOK
«BelecTBa U XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. CocraB bu6mmoreka [JOK

Bo3ayxa. Kucinopom — siemMeHT u

https://m.edsoo.ru/ff0d44 8¢




npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKHE CBOIICTBA

bubmuoreka [JOK

22 KHCIIOPOJA (PeaKIHH OKHCIICHNS, https://m.edsoo.ru/ff0d4614
ropenue). [Torsitue 06 oxcuaax
CriocoOsI MMoTydeHust KHCTIOpOo/ia B
73 6 A eﬂioﬂcm bu6mmoreka [JOK
HabOpaTOpHi 1 HPOMBIILT ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ ekt XumMrIecKoit
24 peakIiu, OHIATHE O bubmuorexa [JOK
TEPMOXMMHUYECKOM YPAaBHEHHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX
TomnmuBo (HedTh, YToJab U METaH).
)5 3 UIMBO (HEQTS, YT 5 ) bubmmoreka [JOK
ArPASHEHHE BO3AYXA, CHOCODRI €TI0 https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHUS
[Ipaktuueckas padota Ne 3 o Teme
26 «3 . OupaHue KUcIopoaa bubmmorexa OK
ONIYHeHHE 1 COUHp HOpoAa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOUCTBY
7 Bonopon — anemMeHT u npocroe bubmmoreka [JOK
BemecTBo. HaxoxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 duznyeckne 1 XMMUIECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IT € 0 KHCJIOTax M COJIsAX bubmorexa [TOK
O " " https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MmoTydeHust BOAOPOia B bubmmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
P P bubmuorexa [JOK
31 «ITonyuenue u cobupanue Bo10poa,

W3yYEHHUE E€r0 CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MonsipHblii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorajipo https://m.edsoo.ru/ff0d542¢
Brrunciienns o0béMa, KOJIHIECTBA

33 €IIeCTBa r'a3a M0 €ro M3BECTHOM bubmorexa HOK
B TBa rasa 1o e€ro u3BeCTH

. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brrunciaenuss 00bEMOB ra3oB 1o
34 aBHEHUIO pea a OCHOBE 3aKOHa bubmorexa HOK
BHCHH KIIUH Ha OCHOB
P .. peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

35 duznyecknue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonsarue 06 bubmmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boja kak pactBoputenb. HacbliieHHbIE

37 P P Maccopa bubmuorexa [JOK
1 HEHACHIIICHHBIC PACTBOPBI. Bas

B p p https://m.edsoo.ru/ff0d5b40
TI0JIsl BEIIECTBA B PaCTBOPE
[IpakTnueckas padora Ne 5 o teme

18 «IIpuroToBneHne pacTBOPOB C bubmmoreka [JOK
ONpEAENIEHHON MAacCCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHas padota Ne2 o teme bubmmoreka [JOK
«Kucnopon. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiaccuuKaims, bubmuorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyeHue U XUMHUYECKUE CBONCTRA

41 c 3: OCHO aM(pOTEepPHBIX bubmorexa [TOK
KHMCJIOTHBIX, OCHOBHBIX U aM

p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTas, Kiaccudukarms, bubmmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 [TonyueHnue u XuMHU4YeCKUE CBOMCTBA bu6mmoreka [JOK
OCHOBaHM U https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukaus, bubmuorexa [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyueHnue u XuMHU4YeCKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYypa,

46 é P o )e zIC)K . bubmuorexa [JOK
CITOCOOBI MOJYICHUS, XUMHUYECKU

. yi https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 3aa4 10 TEME bubmmoreka [JOK

47
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHU I

43 ['eneTnyeckast CBsI3b MEXy KJIacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COEANHEHHI https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK

49 O0o001IeHre U CUCTeMAaTH3aIHS 3HAHHIA

- . https://m.edsoo.ru/00ad9cb2
KonTponsHas padora Ne3 o teme
50 "Oc 5 e K Ie)lcc eopraHuyec bubmorexa HOK
HOBHBIC KJIACCHl HEOPTraHUYECKUX
o p https://m.edsoo.ru/00ad9¢ela
COCTMHECHU I
[TepBbic MONBITKH KIacCcUPUKATUN
51 P 1(?[ bubmuorexa [JOK
XUMHUYECKHX dIeMeHTOB. [loHsaTHe o
https://m.edsoo.ru/00ad9ffa
IpyHIax CXOJHBIX AIIEMEHTOB
Ilepuoauueckuii 3akoH U
57 N P bubmuorexa [JOK
epUOaNYECKasi CHCTeMa XUMHUYECKUX
pHOA https://m.edsoo.ru/00ada52¢
anemeHToB J[. . MeHneneera
bubmuorexa [JOK
53 IIepuonsl, rpynimsl, MOATPYIIILI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

54
anep. U3otomsl https://m.edsoo.ru/00ada342
CTtpoeHue IeKTPOHHBIX 000I0YCK
. bubmmoreka [JOK
55 aTOMOB 3JIeMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. Menpaeneesa
XapakTepucTuka XUMHU4YECKOTO
56 AJIEMEHTA IO €0 MOJIOKEHHUIO B bubmmoreka [JOK
[Tepuonnueckoii cucreme /. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanueckoro 3aKoHa s
pa3BuTHUs HayKu U nipaktuku. J[. U. bubmmoreka [JOK
57 N
MenneneeB — y4E€HBIN, ME1aror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
PezepBHblit ypok. O0o0meHne u
58 CI/ICTEM&TI/BZIII)I/ISI 3HAHWH / bubmmorexa OK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHasi pabora
KonTtponsHas pabota Ne4 o reme
59 «CTtpoeHne atoMa. XMHUECKas CBA3bY bubmorexa [TOK
P . ' https://m.edsoo.ru/00adb486
/ Becepoccwuiickast mpoBepoyHas pabora
60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBs3b buomorexa LIOK
https://m.edsoo.ru/00adac34
2 KoBanenTHas nonsipHas XuMHuecKas bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenoJsisipHas XUMUYeCKast bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKUCICHUS bubmmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC 1 bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076

66 0 | bubmuorexa [JOK

KHCIITCIH 1 BOCCTaHOBHTCH https://m.edsoo.ru/00adb076

P i ypok. O6001meHue

67 COCPBHbIH YPOI iII e 1 bubmuorexa [JOK
CHCTEMATHIATIH SHAMHH 0 TEME https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUECKasi CBS3b

68 PezepBHblit ypok. O0o01eHne u 1 bubmmoreka [JOK
cUCTeMaTH3allus 3HaHU N https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosn4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoububie | IIpakTuyeckue
n/n Bcero u3ydyeHnusi | odOpa3zoBaTejibHbIE
padoThI padoThI
pecypcsl
Ilepnoanueckuit 3aK0H.
| Ilepuoauueckas cucrema | bu6mmoreka [JOK
XUMUYeCKUX 1eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPHOJIOB
3 Krnaccudukarus 1 HOMEHKIIaTypa | bubmmoreka [JOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl xuMu4eckol CBSI3U U TUITBI 1 bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo treme
5 «IloBTOpEHUE U yrny0OnaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»
6 Krnaccudukarus XuMHIeCKux 1 bubmmoreka [JOK
peaKkuuii Mo pa3aIuYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHATHE O CKOPOCTH XUMUYECKOU
7 eaknuu. IToHsATHE O TOMOT€HHEIX U 1 bubmiorexa LOK
P ) https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEAKIMIX
[ToHsTHE O XUMUYECKOM PAaBHOBECHUHU.
bubmuorexa [JOK
8 @akTOpsl, BIUAIOIINE HA CKOPOCTh 1

XUMHYECKOM PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOTO PAaBHOBCCHUA

OKHCIINTETEHO-BOCCTAHOBUTEIILHBIC

bubmuorexa [JOK

? peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHIECKON

10 P P C Obe bubmuorexa [JOK
FHCCOLIATITH. TAUIBHBIC | CTa0b https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI

1 " — bubmuorexa [JOK

OHHBIC YPABHCHHA PEaKItiH https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KUCJIOT U

12 M KUH . bubmuoreka [JOK
OCHOBAHIH B CBETE prﬂCTaBHeHHH https://m.edsoo.ru/00add5d8
00 AJIEKTPOIMTUIECKOU JUCCOITUAITTT
XUMHYECKHUE CBOIICTBA COJIEH B CBETE

13 4 06 bubmmoreka [JOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLUALIUN

14 n . bubmuorexa [JOK

OHATHE O THIAPOJIHSE colien https://m.edsoo.ru/00add9d4

15 O06001IeHne U CHCTeMATH3AIIHS bubmmoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
IIpa eckas padbora Ne 1.

16 lf (Heckai b bubmuorexa [JOK
(TEUICHHIE SKCICPHMCHTAILHBIX https://m.edsoo.ru/00addbfa
3a71a9d)»

KonTpoabHas padora Ne2 1o teme

17 5 P P < AL bubmuorexa [JOK
(HICKTPOTMTIHCCKA AMCCOLHAMHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX»

OO0111ast XapaKTepPUCTHKA TAJIOTEHOB.
13 X B P pv DHMEDe bubmuorexa [JOK
HMMHHCCIHE CBONCTRA Ha Hp p https://m.edsoo.ru/00addfe2
XJiopa
19 XsopoBojiopo. CossiHast KUCIOTA, bubmmoreka [JOK




XUMHUYECKHE CBOMCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[IpakTnueckas padorta Ne 2 o teme
20 «ITonmyueHnue coITHON KUCTOTHI bubmorexa [TOK
- .. . ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKHUX eazznﬁ €CJIM OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
” OO01mas XxapaKTepUCTHUKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANIOTPONHBIE MOTU(PHUKAIINN CEPHI.
” HaxoxnaeHnue cepsl u €€ coelMHEHUN bubmmoreka [JOK
B IIpUPOJEC. XMMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0po1, CTPOCHHE, bubmmoreka [JOK
buznUecKre U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTA,
25 q)nanecxng u xmfnquKHe ’ bubmmorexa OK
. https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKAILIKE B
OCHOBE ITPOMBIIIJIEHHOTO CrI0co0a
%6 MIOJIy4YEHUSI CEPHON KUCIIOTHI. bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpelibl COCTUHEHUSIMU
cepsl
7 Brrancnenue MaccoBoit J0JIM BBIXO/IA bubmuorexa [JOK
MPOAYKTa PEAKLINU https://m.edsoo.ru/00adec8a
28 OO01mas XxapaKTepUCTUKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, pacipoCTpaHEHUE
B IIpupoJe, Gpu3ndeckue u
XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHak, ero puzndeckue u

29 . OIIVICHIE bubmuorexa [JOK
XUMUYECKHE CBOMCTBA, MOJTyYeHUE U
i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Ipaktuueckas padota Ne 3 o Teme

30 1?1 P SVHCHIE €10 bubmuorexa [JOK

«ITonyuenue aMmmuaxa, u HUE er
. v i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOTa, € PU3NIECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KaUECTBE MUHEPAIbHBIX

3 6 s % P bubmuorexa [JOK

00peHuii. XuUMU4ecKoe
y1oop . https://m.edsoo.ru/00adf518
3arpsi3sHEHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
dochop. Oxeun pochopa u
33 o (%) P ¢ (b(b p3 (?CK . bubmuorexa [JOK
ocdopHas KuciaoTa, pusndeckue u
P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYeHNE
Hcnons3oBanue pochaTo B
KaueCcTBE MUHEPATHHBIX YI0OPECHUH. bubmmoreka [JOK

34 .
3arps3HeHue MIPUPOTHOM CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHeHHUE B

35 P i poctp bubmuorexa [JOK
npupo/jie, GU3NYeCcKue U XUMHIECKUE

P ? e https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcunpl yriaeposaa, ux Gu3ndecKue u bubmmoreka [JOK

XUMHYECKHUE CBOVCTBA.

https://m.edsoo.ru/00adfebe




DKOJIOTUYECKHE MTPOOIIEMBI,
CBsI3aHHbIE C OKcHUoM yriaepoza (IV)

37 v .. bubmuorexa [JOK
roJibHasi KHCJIOTa U €€ COJIU
https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[lony4eHune yriekucioro rasa. bubmmoreka [JOK

38
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

IlepBoHayagbHBIE TOHITHS 00
39 P K © bubmuorexa [JOK
OpPraHUYECKHX BEIIECTBAX KaK
p B https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yTiIepo/ia
40 K . bubmuorexa [JOK
€MHMI U ero COeINHEHUS
p g https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5. Pemenue

A1 AKCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubmmoreka [IOK
«Baxuennme HeMeTaJUIBI U UX https://m.edso0.ru/00ac0bf2
COEIUHEHUS
KourpomsHas padora Ne3 mo teme

P . P bubmmoreka [JOK
42 «BaxxkHenne HeMeTaJlTbl U UX
https://m.edsoo.ru/00ae0el8
COEIUHEHUSY
OO01mas XxapakTepuCTUKa XUMUIECKIX
3JIEMEHTOB — METAJLIOB.

13 Merannuueckasi CBsI3b U bubmuorexa [JOK
METAJIINYECKAs] KPUCTAIIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. GU3n4YecKre CBOKMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJJIOB.

. bubmmoreka [JOK

44 DNEeKTPOXUMHUYECKUHN Psif

HaIpsHKEHUH METaJUIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MoTyYeHUs
MetauioB. CrinaBel. Beraucinenus no

45 — bubmuorexa [JOK
YDABHCHIIV XUMITICCIIX pEartit, https://m.eds0o.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPIKUT
npuMecu

46 N bubmuoreka [JOK

OHATHE O KOPPOSHH MCTAILIOB https://m.edsoo.ru/00ael278
bubmuorexa [JOK

47 [Henotmpre meTanb: https://m.edsoo.ru/00ael4b2

43 Okcubl ¥ THAPOKCUJIBI HATPUSI U bubmmoreka [JOK
Kamsa https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3€MENbHBIE METAILIBI — bu6mmoreka [IOK
KaJIBIIUA U Maraium https://m.edsoo.ru/00ael 58

50 B . « s bubmuoreka [JOK

KHCHIIHIE COCMMHCHI Kbl https://m.edsoo.ru/00ael 58

51 O00011IeHNE U CUCTEMATHA3ALIS
3HAHUU
JKECTKOCTE BOJIBI M CIIOCOOEI €6 bubmuorexa [JOK

52
YCTpaHEHHUS https://m.edsoo.ru/00aecl1 886
IIpakTuueckas padora Ne 6 mo TeMe

53 "}IIZ" P . bubmuorexa [JOK

eCTKOCTB"BOﬂH 1 METOIBE ee https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubmmoreka [JOK

>4 Amomunuii https://m.edsoo.ru/00ael c64
AmdoTepHBIe CBOICTBA OKCHIA H bubmuorexa [JOK

55
TUIPOKCHIA https://m.edsoo.ru/00aelc64

Bubmuoreka IIOK

56 Keneso &

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHUIBI M COJIN JKele3a

bubmuorexa [JOK

37 (IT) u xenesa (III) https://m.edsoo.ru/00ae35¢e6
58 O06o00mIeHne U cucTeMaTH3aIUs
3HaHUU
[IpaxTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIILHBIX 3a71a4 110 TEME bubmmoreka [JOK
«BaxHeie MeTaJulbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIU, €CIIU OJIUH U3
60 peareHToB AaH B U30BITKE WK bubmmoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ael 750
MacCOBOM JI0JIM BBIXOJIa TTPOIyKTa
peakiuu
61 O06o00mIeHe U cucTeMaTH3aIUs
3HaHUU
KontponsHast padota Ne4 o teme
62 «BaxHenmume MeTajlibl U UX
COCTMHEHUS
63 BemectBa u maTepuaisl B bubmmoreka [JOK
IMOBCEAHEBHOM KM3HH YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMUYECKOE 3arpsi3HEHNE bubmmoreka [JOK
OKpYKaroIlen Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bu6mmoreka [JOK
AKOJIOTUYECKHUX TTpoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O0oO1meHne u bu6mmoreka [JOK
cUCTEeMaTU3als 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIit ypok. O600IICHNE 1 bubmmoreka [JOK




cuCTeEMaTu3alusg 3HaHUN

https://m.edsoo.ru/00adb33c¢

68 PezepHblit ypok. O0o01eHne u

cUCTeEMaTU3alusg 3HaHUN

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJILHOI TPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘IaIII)HBIC XUMHUYCCKUEC ITOHATHA»

1.1

pPacKpbIBaTh CMBICTI OCHOBHBIX XHMHYCCKUX TIOHSATHH: aToM,
MOJICKYJIa, XUMHUYECKHHA JJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAS aTOMHAash M MOJISKYJIIpHas Macca, KOJWYECTBO
BEIIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas JOJII XHMHUYCCKOTO
3JIEMEHTA B COCJMHEHWHU, MOJIIPHBIA O0BEM, XMMHYECKas pPEaKIus,
KIACCU(UKAIUSA  pPEaKIMi:  PEeaKud  COCAMHCHHS,  PEAKIHH
pa3joKeHUs, PpEeaKIWd 3aMeIICHHs, PEaKIMu OOMeHa, JK30- |
SHIOTEPMHUUECKHE PEAKIMH, TEIUIOBOM 3(PdeKkT peakuuu, pacTBop,

MaccoBasi 10J1sI BeleCTBa (MPOLIEHTHAs! KOHIIEHTpAIKsl) B pacTBOpe

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATUH U

IMPUMCHATH OTU IMOHATHUA ITPU OITMCAaHUU BEIICCTB U UX HpeBpaHleHHI;'I

1.3

UCIO0JIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ui COCTaBjieHHs (hopMyl

BEIIECTB U YPABHCHUN XUMUUYECKUX PEAKIIHI

1.4

PpaCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIIIECTB,
IMOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YYC€HHA, 3aKOHa

ABoraapo

1.5

OIpCACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCAMHECHUAX

1.6

KJIaCCU(UIIMPOBATh XUMHUYECKHE peakiuu (M0 YHUCIy U COCTaBYy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, IO TEIIOBOMY (D PeKTy)

1.7

BBIYHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAaccChl

BEILIECTB




1.8

BBIYHCIISATH MAacCOBYIO JIOJIIO XMMHMYECKOTO 3JIeMEHTa 1o (opmyre

COEIUHEHMNS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIO BEIIECCTBA B PaCTBOPE

1.10

MPUMEHTh €CTECTBEHHOHAYYHbIE METOJIbl TIO3HAHUsI — HaAOII0ICHHE,
U3MEpEeHue,  MOJECIUPOBAHME,  OKCIEPUMEHT  (pealibHbli U

MBICJTICHHBIN )

[To Teme: «BaxkHeilmue npeACcTaBUTENN HEOPTaHUUECKUX BEILIECTBY»

2.1

pPaCKpeIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX TIOHSITUM: OKCHI,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OTpEeNATh IMPUHAUICKHOCTh BEIIECTB K OINpeneIEHHOMY Kiaccy

coeIMHEeHMH 0 popmyam

2.3

KJIaCCU(PUIIMPOBATH HEOPTAHNYECKUE BEIIECTBA

2.4

XapaKTepu30BaTh (OMUCHIBaTh) OOIMHME XWMHYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEP)KIAs ONMCAHHWE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IIECTB B 3aBHCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

MPEBPALECHUI B pA3IUYHBIX YCIOBUSIX

2.6

clieloBaTh MpaBWJIaM T[OJb30BaHUS XUMHYECKOW TMOCyIoMl u
abopaTOpPHBIM OO0OPYIOBAHHWEM, a TaKXKe MpaBHJIaM OOpaIICHHs C
BELIECTBAMU B COOTBETCTBUU C HUHCTPYKIHSIMHU [0 BBIOJHEHUIO
71a00PaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJIYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (BOJAOpPOJA M KHUCJIOPOJAA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEACTIEHHONW MacCOBOM JOJIEW PacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI IO
pacrmo3HaBaHUIO pPACTBOPOB IIeoueid U KUCIOT C TOMOIIbIO

WHIUKATOPOB (JIakmyc, (heHoadTanenH, METHIOPAHK U IPYTHE)

2.7

MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

I[To Teme: «llepmommueckuit 3akoH u Ilepuogmyeckas cucrema
xuMuueckux sieMeHtoB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumudeckas cBsA3b. OKHUCINTEILHO-BOCCTAHOBUTEIIBHEIC peakuumn»

3.1

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHUX MOHATUH: SApO aroma,
ANIEKTPOHHBIA CIIOM aroma, aToMHas OpOWTallb, paguyc aroma,

XUMHUYECKasd CBA3b, IOJIsIpHAad W HEIOJIIpHad KOBAJICHTHAs CBA3b,




SJICKTPOOTPULIATCIbHOCTG, HOHHAsA CBA3b, HWOH, KAaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2

K.]'IaCCI/I(bI/II_[I/IpOBaTI) XUMHUYCCKUEC JIEMCHTHI

3.3

OIHCBHIBATh W XapaKTepU30BaTh TaOMu4Hyr0 Gopmy llepuommveckoit
CHCTEMBI XHMHYECKHX JJIEMEHTOB: pa3nyarh TOHATHS «TJIaBHAs
noarpynma (Arpymma)» u  «nobouyHas mnoxarpynmna (brpymma)y,

«Majiple» M «OO0JIbIINe) NEprUOAbI
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packpsiBaTh cMbich [lepuoanueckoro 3akona .M. Menpaeneena:
J€MOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBONCTB
XUMHUYECKUX JJIEMEHTOB OT HX TmoyokeHus B Ilepumonmyeckoii

CUCTEMC

3.5

COOTHOCHUTh  OOO3HauYeHHUs, KOTOpbIE HMEIOTCS B  TabmuIe
«ITepnoanmueckas cucreMa XUMHYECKUX 3JIEMEHTOB JAN.
MenpeneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsn sjapa, oOiiee Yucio

AIIEKTPOHOB U paclpeaesieHHue UX 0 ANEKTPOHHBIM CIIOSIM)

3.6

OIpCACIIATh CTCIICHb OKHMCIJICHHUA 9JICMCHTOB B 6I/IHapHI)IX

COCAMHECHUAX

3.7

OTpENeNsiTh BHUJA XHMHUYECKON CBs3M (KOBajJeHTHas M HWOHHas) B

HCOPraHNM4CeCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa3oBaHus

1

ITo Teme: «BemecTBoO 1 XUMUYECKAsT PEaKIIUsI»

1.1

pacKpheIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHITHH: pPacTBOP,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT THCCOIMAIINS,
peaKkiuu HMOHHOTO OOMEHa, KaTalnu3aTrop, XMMHYECKOe DPaBHOBECHE,
obpaTuMbIe u HeoOpaTUMBbIe peakiuu,
OKHCITUTEITBHOBOCCTAHOBUTEIILHBIC peaximy, OKHCITUTEITb,
BOCCTAaHOBHTENIb, OKHUCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(OTepHOCTh,  XMMHUYECKas  CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaJlJIn4yecKas), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh




XUMHUYECKOHN peaKiuu

1.2

HUIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATUH U

IMPUMCHATH OTU IMOHATHUA ITPU OITMCAaHUH BEIICCTB U UX npeBpameHHﬁ

1.3

COCTaBIISATh YPAaBHEHMS 3JCKTPOJIUTHUECKONW AUCCOIMAIMM KHCIIOT,
IETI0YEH M COJICH, TMOJHBIE M COKpalIEHHbIE YpPaBHEHHS PEAKIIHI

WOHHOTI'0 00OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OallaHca 3TUX PeaKInid

1.5

MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOUN peakuu

ITo Temam: «Hemeramnel M HMX coeauHEHUs» U «MeTamwibl U HX

COCAUHECHUA»

2.1

XapaKTepHU30BaTh (OMUCHIBATH) OOIINE U CTICIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CIIOXKHBIX BEIIECTB, TMOATBEPXKIAsl OTHCAHHE
MpUMEpaMU MOJICKYJISIPHBIX U HOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX

XUMHUYECKUX PeaKInil

2.2

COCTaBJISITh YPAaBHEHUS PEAKIIUH, TOATBEPKIAIONINX CYIIIECTBOBAHUE

TCHETUYCCKOM CBSI3U MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH NPOTCKAHHUA XUMHUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIOBUAX
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ClleZIoBaTh MpaBHJaM IIOJIb30BAHUS XMMHUYECKOH TOCYyIOW W
a0opaTOpPHBIM O0OpPYIOBAHWEM, a TAK)Ke IMpaBUIIaM OOpAIECHHUS C
BEIIECCTBAMU B COOTBETCTBHHM C HWHCTPYKIUSIMH IO BBITOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO M COOMpPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a)

2.5

MPOBOJIUTh PEAKIMH, MOATBEPXKAAIONINEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH ONBITHBIM IMYTEM XJIOPHU-,
Opomun, womua, kKapOoHat, Qocdar, cunmkar, cynbdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHWS, WMOHBI H3yYCHHBIX METAJJIOB,

MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILIECTB

[To Teme: «XuMus u oOKpyKarouias cpeiar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHYeckux moHsTuil: [IJK

BCIICCTBA, KOPpO3usd METAJIJIOB

3.2

IIPUMCHATE OCHOBHEBIC OIICpauu MBICITUTEIIEHOM JCATCIBHOCTH —




aHAIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHCTEMAaTHU3aIlHIO,
BBISIBJICHHE TPUYMHHO-CIICJCTBEHHBIX CBSA3CH — JUIS  HW3YYCHHUSA
CBOWCTB BCIIECTB M XHMHYCCKHX pEaKIUi; eCTECTBCHHOHAYYHBIC
METOJbI TIO3HAHUS — HAOJNIIOJICHUE, HW3MEpPEHUE, MOJICITMpPOBAHUE,

AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1

HepBOHa‘IaJ'IBHI)IC XUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumuu. Poiab XUMHM B KU3HM YE€JIOBEKA. XHUMHUS B CHUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBAa BEMIECTB. ATPEraTHOE COCTOSIHUE

BCIIICCTB

1.2

[Touarme o Meronax mo3HaHusa B XuMuU. Yuctele BemecTsa U cMecu. CriocoOnl

pasaeneHus: cMecen

1.3

ATOoMBI U MOJICKYJIBI. Xumnaeckrue 3neMeHThl. CHMBOJIBI  XUMHYECKUX

areMeHTOB. IIpocThie U c0XKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUeHHUE

1.4

Xumuaeckas Gopmyna. BaJeHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOcuTenbHass  aTOMHas — Macca.
OTtHocuTenbHast MOJIEKYJIsIpHas Macca. MaccoBasi JOJIsl XMMHUYECKOTO 3JIeMEHTa

B COCAMHCHUN

1.5

KonnuectBo BemectBa. Mosb. MousipHasi Macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX €IWHUIl BemiectBa. Pacu€rel mo dopmynam

XUMHWYCCKUX COCI[I/IHCHI/Iﬁ

1.6

Ouznyeckue U XUMUYECKHE SBICHUA. XUMUYecKas peakuus u e€ MpU3HaKU.
3aK0H COXpaHEHHsI MAacChl BEMIECTB. XUMHYECKHEe ypaBHeHUs. Knaccudukarus

XUMUYECKUX PEaKIuii (COCTUHEHMS, PAa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCYA0M, ¢ MpaBuiIaMu
paboTel B Jaboparopud W TOpuEMaMH  OOpalieHus C J1adopaTOPHBIM
obopynoBaHWEeM, H3y4eHHUE W ONHUCaHWE (PU3UYECKUX CBOWCTB 0Opa3IoB
HEOPraHMYECKHX BEIIECTB, HaOMIOJCHHE (U3UYECKUX (TUTAaBICHHE BOCKA,
TasiHUE JIbJIa, PACTHpaHMUE caxapa B CTYIKe, KUIIEHWE U KOHAEHCAIUs BOJAbI) U
XUMHYECKUX  (TOpeHHe CBeuYd, [MpOKaJMBaHUE METHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE Mela C KHCJIOTOM) sIBJIICHWW, HAOMIOJIEHHEe W OIHCaHue
MPU3HAKOB MPOTEKAHHUS XUMUYECKUX peakuuid (pasjoxkeHHe caxapa,
B3aUMOJICHICTBHE CEPHOM KHCJIOTHI C XJOPHAOM Oapus, pasJioKeHUE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICHCTBHE JKelie3a ¢ PaCTBOPOM

comm meau(1l), nzydenue crocob6oB pazaeneHus cMmecei (¢ TOMOIIBI0 MarHUTa,




(¢bunpTpOBaHUE, BBIMAPWBAHHUE, MUCTUIUIAIMSA, XpomaTorpadmus), MpoBeIeHUE
OYHUCTKH MOBApEHHOH COJIM, HAOIIOJICHUE Y ONTUCAHUE PE3YIHTATOB MPOBEICHHSI
OTBITa, WIDTFOCTPHPYIONIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJCIei

MOJIEKY (I1apOCTEPKHEBBIX)

Baxueline npeacTaBuTeId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmeck razo. CocraB Bo3ayxa. Kuciopon — anemMeHT U mpocToe
BemecTBo. HaxokneHue kuciopona B mpupojne, pusnueckue M XUMHUYECKHE
cBorictBa (peakuuu ropeHus). Oxcunwl. Ilpumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KHUCJIopojga B Jaboparopud M MNPOMBINIIEHHOCTH. KpyroBopoT

KHcaopo/a B mpupoe. O30H — alioTpornHas MoaupuKalus KUCIopoaa

2.2

TemnnoBoit 3G hHeKT XUMUIECKON peakiiny, TEPMOXUMUICCKHUE YPABHEHHUS, IK30-
U SHAOTEpMHUYECKUE peakiiu. TOIIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3AyXa,

YCHJICHHE TApHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS

2.3

Bomoposr — sneMeHT M mpocToe BermecTBo. HaxoxkieHue BOJOpOJa B MPUPOJIE,
¢u3MUeCKHe W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI ITOJTyICHHUS.

Kuciaote! u conu

2.4

Momnsipablit 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM yPaBHEHHSIM

2.5

dusznyeckue CcBOWcTBA BOAbl. Bojga kak  pacTBopuTenb. PacTBOpBI
HacplimieHHple 1 HEHACHILIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIECTB B BOJIE.
MaccoBasgs A0Jis BelleCTBA B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBbI.
OcHoBanus. Ponb pacTBOpOB B MpUpPOJE M B XKM3HMU uenoBeka. KpyroBopoT
BOJBl B TpUpoJie. 3arps3HeHHE MPUPOAHBIX BoA. OxpaHa U O4YHCTKa

MIPUPOTHBIX BOT

2.6

Knaccudukanus neopranmveckux coeauHennid. Oxcunapl. Krnaccudukarus
OKCHUJIOB:  coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) U
HecoseoOpasyronue. Homenknarypa oxcuaoB. Duznueckne U XUMHUYECKHE

cBoicTBa OKCHAOB. [losyueHrne okcuaoB

2.7

OcnoBanus. Krnaccudukanus ocHOBaHM: MIENOYM U HEPACTBOPUMEBIC
ocHoBaHMs. HoMeHnknatypa ocHoBaHUi. PU3NYECKUE U XMMUUYECKUE CBOMCTBA

ocHoBaHuil. [ToyueHue ocHOBaHUA

2.8

Kucnortel. Knaccuduxarmus xucmot. Homenknarypa kucior. dusnueckue u
XUMHWYECKHE CBOMCTBAa KUCIOT. Pan aktuBHocTu MetawioB H.H. Bekerosa.

[Tosmydenune KuCiIoT

2.9

Comu. HomeHnknarypa coseil. @U3MYECKUE M XMMHUYECKHME CBOMCTBA COJIEH.

[Tomyuenue coneit




2.10

I'eneTmueckas CBA3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COCI[I/IHGHI/If/'I

2.11

XUMUYECKHUN  SKCIIEPUMEHT: KAaueCTBEHHOE OIpE/eieHHEe  COJAEpKaHUS
KHCTIOpO/ia B BO3JyXe, MOJIyueHUE, cOOMpaHue, pacro3HaBaHUE U H3YyueHUE
CBOMCTB KHCJIOPOJa, HAOIIOJEHHE B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHHUS U MpEKpalleHus TopeHust (moxapa), 03HaKOMJICHHUE C
oOpaslaMu OKCHUJIOB W OIMCAaHME MX CBOWCTB, TNOJIydeHHE, CoOUpaHue,
pacro3HaBaHHe M H3y4YE€HHE CBOWCTB BOAOpoJa (ropeHHe), B3auMOJeHCTBHE
BoJsiopoaa ¢ okcuaom meau(Il) (Bo3MOKHO MCTOJIb30BaHUE BHACOMATEPUATIOB),
HaOmoeHne 00pa3loB BELIECTB KOJIMYECTBOM | MOJb, UCCIEOBaHHE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHOH PacTBOPUMOCTEIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOW J0JIEM pacTBOPEHHOTO
BEIECTBA, B3aMMOJCHCTBHE BOJABI C MeETaulaMd (HATPUEM U KaJbI[UEM)
(BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), OIpPEAETICHHE PacTBOPOB
KUCJIOT M IIEeJ0Ye C TMOMOIIbI0 HHAWKATOPOB, HCCIEIOBaHHE 00pasloB
HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIacCOB, HAONIOJEHHE HW3MEHEHUS
OKpacKM WHJIUKATOpPOB B pacTBOpax KHUCIOT W IIeJoYell, H3ydyeHue
B3auMozeiicTBus okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIUi HeUTpaIN3aliu, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUMH,
BBITECHEHHE OJHOTO MeTajlyla JPyrdM M3 pacTBopa COJIM, peIIeHHE
SKCIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «Baxueiimme Kimacchl HEOpPraHMYECKHX

COEIUHEHUIN

[Tepuonuueckuii 3akoH u [lepuoandeckas cucTeMa XUMHUYECKUX AJIEMEHTOB
.. MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCJIBHBIC pCaKIUN

3.1

[lepBble TMOMBITKM KIACCH(PUKAMU XUMHUYECKUX d3JeMeHTOB. [loHaTHEe O
rpynmnax CXOIHBIX AJIEMEHTOB (IIEJTOYHBIE WM IIEIIOYHO3EMEIbHBIC METaJLIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpble 00pa3yrT amdOTepHbBIC

OKCHJIbI ¥l TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuoanueckas cucteMa XumMuieckux sneMmenton .M.
Menneneena. KopoTtkonepuoanas u JUTMHHOTIEPUOTHAS hopmbI
[Tepuonuueckoit cucrembl xumMuueckux dnemeHtoB J[.M. Menzaeneesa.
[Tepuonpr m rpynmbl. OUBNYECKUH CMBICT TMOPSAKOBOTO HOMEpPA, HOMEPOB

Nepuo/a v rpymIbl AJIeMeHTa

3.3

Crpoenne atomoB. CocTtaB aroMHbIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX 20 XUMHYECKHUX DJIEMECHTOB




[Tepuonnueckoit cucrembl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTa Mo ero nojoxeHuto B [lepuoanyeckoii cucreme [{.11. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHUs pajuyca aToOMOB XHMMHMUYECKHUX DJIEMEHTOB,
METAIMYECKUX W HEeMETa/NIMYeCKUX CBOMCTB IO TpyImaM U IepHoJaMm.
3nauenue Ilepuoandeckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHUS Hayku W TnpakTuku. .M. MeHneneeB — yu€Hblil u

TrpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (MOJSpHAs M HEMOJISIpHAsi)  CBS3b.

BHCKTPOOTPI/IHELTCHI)HOCTB XAMHYECKHX dJIEMEHTOB. MloHHAas CBSI3B

3.6

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchl

OKHCJICHMS B BOocCTaHOBICHMUA. OKHUCIUTEIN U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3ydeHHEe O0OpaslloB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJCWUCTBUE THUIPOKCHIA LIMHKA C PACTBOPaAMH KHUCIOT H
1IesI04eld, ITPOBEACHUE OMBITOB, WUTIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIIBHO-

BOCCTaHOBUTEJIbHBIX peakiuil (ropeHue, peakluy pa3ioKeHHsl, COeTMHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BemectBo u xummndeckas peakuusi. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMU4eCKuX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHU CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KallWs, KaIbIU MU WX
COCIMHEHUN B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuomnueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHune BemiecTBa: BHUIIBI XMMHWYECKOW CBSI3M. THMBI KPHUCTAJUIMYECKUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALTUYECKON PEIIETKH
1 BUJA XUMUYecKor cBs3u. Kiaccudukaius 1 HOMEHKIaTypa HEOPTaHHYECKUX
BeIIEeCTB (MEXKIyHApOAHAs U TpUBHAIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  Pa3dMYHBIM  KJlacCaM HEOPTaHWYECKUX  COCIUHCHHUMH,

ICHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMUIeCKUX peakiuii o pa3IudHbIM NpU3HaKaM (TI0 YHCITy U
COCTaBy YyYacTBYIOIIMX B PEAKIUH BEHIECTB, IO TEIIOBOMY 3(PQeKTy, Mo

N3MCHCHHUIO CTCICHEH OKMCICHUS XUMHUUYECKHX 9JIEMEHTOB, IIO O6paTI/IMOCTI/I,




M0 y4acTUIO KaTajuu3aTopa). OK30- W DJHIOTEPMHUYECCKHE PEaKIuH,

TepMOXUMUYECKHe ypaBHeHUs. [IoHATHE 0O CKOPOCTH XUMHUYECKOHN peakluu

1.4

[Tonatue 06 oOpaTUMBIX W HEOOpPATUMBIX XHUMHYECKUX peaknusx. [lousTue o
TOMOTEHHBIX M TeTEPOTeHHBIX peakiusaX. [IoHsITHE 0 XUMUYECKOM PaBHOBECHH.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pEaKIMU | IIOJIOKCHUE

XUMHUYECKOTO paBHOBECCHUS

1.5

OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE peaxium, ANEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENBHON  peaknuu.  CocTaBjieHHME  YpaBHEHMIl
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil C HCIOJIb30BAaHUEM METO/a

ANIEKTPOHHOTO OajaHca

1.6

Teopus PNEKTPOIUTUYECKON TUCCOUUALMHU. DJIEKTPOJUTHI U HEIIEKTPOJHTHI.
Karnonsl, annonsl. MexaHu3M JUCCOLMAIMN BEIIECTB C Pa3IMYHBIMU BUIAMHU
xumuueckoi cBs3u. Crenenp quccouuanui. CuibHble U caadble 37IeKTPOIUTHI.
Peaknun nonHoro oOMeHa. YCIIOBHSI MPOTEKAaHUS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBaHMH ¥ COJISM B CBETE€ TPEACTABICHUU 00 DIIEKTPOTUTHUCCKOMN

nucconnanuu. KauectBeHHbIe peakiii Ha MOHBI. [[oHSATHE O THAPOIU3E COJIei

1.7

XUMHUYECKUH HKCICPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPHUCTAILTHYECKHX
pEemETOK HEOPTaHWYECKUX BEUIECTB — METAUIOB M HeMeTauloB (rpadura u
anmMasa), CIIOHBIX BEMIECTB (XJIOpHIa HATPHsA); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XUMHUYECKOW pEaKkiuu OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
WCCIIC/IOBAaHUE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
IMCCOIIMAIMU  KUCIIOT, WIeNoYer u coyied (BO3MOXKHO HCIOJB30BaHUE
BHJICOMATEPUAIIOB); TIPOBEICHHE OTBITOB, HUIIOCTPUPYIONIMX TMPU3HAKU
MPOTEKaHUS Peakuii HOHHOTO oOMeHa (0Opa3oBaHME OCa/iKa, BBIJICIICHHE Ta3a,
o0Opa3oBaHUE BOJBI); OTBITOB, HUTFOCTPHPYIOMINX MPUMEPBI OKUCIUTEIHHO-
BOCCTaHOBHTENIBHBIX pEaKIUil (TOPEHHE, PEaKIH Pa3JIoKEHUs, COCITUHCHHUS);
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOIIBIO KAaUEeCTBEHHBIX PEaKITHiA

Ha MOHBI; pCIICHUC SKCIICPUMCEHTAIIBHBIX 3a1a4

Hemeramnsr 1 nx COCIUHCHUA

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u Gpu3nyecKue CBOCTBa MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha TMpUMEpe XJopa
(B3auMozelicTBHE C MeTajllaMH, HeMeTaulaMH, IejodaMu). XJIOPOBOJOPOA.

CoungHast KMCIIOTa, XMMAYECKUE CBOMCTBA, MOJy4eHUe, puMeHeHue. Jleficrpue




XJIOpa M XJIOPOBOJOPOJA Ha OpraHU3M 4YelloBeKa. BakHelilue XJIOpUIbl U UX

HaxO0XXJICHHUE B MPUPOJIC

2.2

OO6mrast xapakrepuctuka sieMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CtpoeHue u (Gu3nueckue cBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAa M Cephbl. AJUIOTPONHBIE MOAU(DUKALNU
KHCJIOpOJia U cepbl. XUMHUUYECKUE cBoicTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
¢busznueckue M XuMHU4yeckue cBorcTBa. OKCHUIBI CEpbl KakK IMpeICTaBUTENH
KHUCTIOTHBIX OKcuoB. CepHasi KucioTa, pU3MUYECKHe U XMMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kiacca KUCIOT W crenuduueckne). XUMUICCKUE
peakuu, JeKallue B OCHOBE MPOMBILIUIEHHOTO Croco0a MOJIydeHUsi CepHOM
kucioTel. Ilpumenenue. Conm CEpHOW KHCIOTHI, KAUECTBEHHAs PEAKIUS Ha
cynbdar-non. Haxoxxnenue cepbl U €€ COCMMHEHUN B MPHUPOJIC. XUMHUUYECKOE
3arpsi3HEHUE OKpYXKarollel Cpeabl COeNMHEHUSMH cepbl (KHCIOTHBIE JOKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro Mpea0TBPaIleHUS

2.3

OOmrast xapakTepucTHKa 53JeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIIEHUA. A30T, paclipocTpaHEeHHE B IPUPOJIE,
(dbu3nvecKkue U XuMHUIecKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHAK,
ero (usmyeckre M XMMUYECKUE CBOMCTBA, MoJyyeHHe U mpumeHenue. Coiu
aMMOHMS, UX (U3NYECKUE U XHUMUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHBI aMMOHHUSA. A30THasi KHCIIOTa, €€ TMOJy4YeHHe,
¢u3uYecKne W XMUMHUYECKHE CBOMCTBa (00mMe Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAIBHBIX YyIOOpeHHI. XUMHYECKOE 3arps3HEHUE OKpYKaroIei
Cpelbl COeTMHEHUSAMH a30Ta (KUCIOTHBIE 0K/, 3arpsi3HEHNE BO3/1yXa, TOYBbI

1 BOJIOEMOB)

2.4

®docdop, amnorponnsie Mogudukanuu Gochopa, GuznUeckrne M XUMHUESCKHE
ceorictBa. Oxcug ¢ochopa(V) u  dochopHas kucnora, (uUUYECKUE W
XAMUYECKHE CBOWCTBa, mosydeHue. lcmomp3oBanue ¢ocdaTtoB B KaudecTBe

MHHEPATbHBIX YI00peHUI

2.5

OO6mrast xapakrepucTuka smeMeHTOoB [VA-rpynmbl. OcCoOEHHOCTH CTpOCHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YTIJIepoJ, aJJIOTPOIIHbIE
MOAU(UKAIIMN, pacIpOCTpaHeHHEe B NpUpojJe, (U3MUECKHEe U XUMHYECKHE
cBoricTtBa. Ancop6mus. Kpyrosopot yriepoaa B mpupose. Okcuasl yriepona,
uxX (U3MYEeCKHe U XUMHYECKHE CBOMCTBA, JEHCTBHUE HA YKUBbIE OPraHU3MBI,

IMOJIYYCHHUE U IPUMCHCHUC. OKOJIOTHYECKHE HpO6J'IeMI)I, CBsA3aHHBIC C OKCHUJIOM




yriaepoaa(lV); rumote3a riao0aqbHOTO TOTEIUICHHWS] KIWMAaTa;, MapHUKOBBIMA
abdext. YrompHas kuciaota W €€ conH, UX (GU3MYECKHE W XUMHUYCCKUE
CBOWCTBA, MOJy4YEeHUE W NpUMeHeHHe. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAWIIMHE, NMPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHauanbHble TMOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHUSX
yraepofa (MeTaH, 3TaH, 3TWJEH, AaleTHJIEH, 3TaHOJI, TJHIEPUH, YKCYCHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [loHste o OHoIOrHuecku
BAKHBIX BEIECTBAX: HUpax, Oelkax, yrieBoJaX — M HX POJU B JKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OPraHUYECKMX M HEOPraHWYEeCKUX

COEOUHEHUN

2.7

Kpemuwmii, ero dQusnueckne u XUMHYECKHE CBOMCTBA, TIOJydeHHUE U
npumeHenune. CoeanHeHUs KpeMHHS B npupoje. OOmue mpeacrtaBieHus o0
okcune kpemHusA(IV) u kpemuueBor kuciote. CHIMKATHI, X UCIOJIB30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelne cTpouTenbHble MaTepUalIbl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. IIpobiembr Oe3omacHOTO

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MaTCPUaJiOB B HOBCCHHGBHOP'I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHEe OO0pa3lloB HEOPraHWYECKUX BEUIECTB,
CBOMCTB COJITHOM KHCJIOTBHI; MPOBEJACHUE KAUYECTBEHHBIX PEAKIMH Ha XJIOPHU/I-
MOHBl W HaONIOIEHHWE MPHU3HAKOB HX TNPOTEKAHUS; OMbBITHL, OTpPaXKalOIIHe
¢buznyecKkne 1 XMMUYECKHE CBOICTBA raJIoOT€HOB M UX COEAMHEHUN (BO3MOXHO
WCI0JIb30BAHME BUJEOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3uaMu XJIOpHUIOB
(raoTeHnI0B); O3HAKOMJICHHE C oOpa3liaMu cepbl M €€ COCIUHCHHSIMHU
(BO3MOXHO  WCIIOJIB30BaHHWE BHUICOMATEPUATIOB); HAOMIOJEHUE Mpoliecca
oOyrnMBaHUs caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI;
M3y4eHUE XMMHYECKHUX CBOMCTB pa30aBJIICHHOW CEpHOW KHUCIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha cyabdaT-uoH U HaOMOJIeHHEe TMpu3HaKa eé
MPOTEKaHUS; 03HAKOMJICHHE C (PU3NYECKUMH CBOMCTBAMHU a30Ta, pochopa u ux
COCMHEHUN (BO3MOXHO HCIOJIb30BAaHHWE BHJICOMATEpPUAIOB), OOpa3laMu
a30THBIX U (OChOPHBIX YAOOPEHHIt; ToJlyueHrue, coonpanue, pacrio3HaBaHue U
M3y4YEeHHE CBONCTB amMMHaKka; MpPOBEICHHE KAuyeCTBEHHBIX pEaKlIMil Ha HOH
aMmmMoHMsT U ¢docdaT-uOH U U3yYEHUE TPU3HAKOB UX MPOTEKAHMS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbIO (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPHANIOB); M3y4EHHE MOJENed KpUCTAITMYECKUX

peméTok anmmasza, Trpadura, (QyuiepeHa; O3HAKOMIIEHHE C  IIPOIECCOM




azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBMPOBAHHBIM YIVIEM U YCTPOICTBOM
MPOTUBOTa3a; IoJlydeHHe, coOupaHHe, pacrno3HaBaHUE W H3YUYEHHE CBOWCTB
VIJEKUCIIOr0 Trasa; MpOBEJCHHWE KayeCTBEHHBIX peakuuid Ha KapOoHaT- u
CIJIMKAT-HOHBl W H3y4YCHHE MPU3HAKOB HX MPOTEKaHHs; O3HAKOMIIEHHE C
MPOJIYKIIMEH CHUIMKATHON HPOMBILIIEHHOCTH; pPEUIeHHE 3KCIEepUMEHTAIbHBIX

3aaa4 110 TEMC «BaxHelme HeMeTauIbl 1 HX COCOAUHCHUA»

MeTamisl 1 ux COCAUHECHUA

3.1

OO0mast XapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAHUHU MX
nojoxkeHus B llepuoamyeckoid cucteme xuMHUueckux dnemeHTtoB JI.U.
MenneneeBa U cTpoeHUsa aToMOB. CTpO€HME METAIIIOB. MeTajuindeckas CBsI3b
U METAJUTMYECKash KpUCTAUIMUeCKas pemérka. OJIEKTPOXUMHYECCKUN P

HanpsH>KEHU METaIoB

3.2

dusnyeckrue U XUMUYECKUE CBOMCTBA MeTauioB. OOIue crocoObl MOJTydeHUS
MeTtaiioB. [loHsATHE O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OPOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIJIEHHOCTH

3.3

[Ileounble MeTaymabl: moJiokeHue B Ilepuoauyueckoil cUCTEME XUMHUYECKUX
anementoB J[.M. MeHaeneeBa; cTpo€HHE MX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusnyeckre ¥ XUMHUYECKUE CBOMCTBA (HA TpUMepe HATpus U Kaius). OKCUIBI |
TUAPOKCHUABI HaTpusi MU Kanus. [IpuMeHeHHe IIEeTOYHBIX METAIOB W HX

COEOUHEHUN
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IllenoyHo3eMenbHbIE  METaIbl MarHuil W KalblMii:  IOJIOKECHHE B
[Tepuonnueckoit cucreme xuMuueckux anemMenToB .M. MenneneeBa; ctpoeHne
WX aTOMOB; HaXOXACHHE B mpupojae. PU3MUecKkne W XUMHUYECKHUE CBOWCTBA
MarHus W Kajubliusl. BakHelmume coequHeHWs Kaiblus (OKCHI, THUIAPOKCHI,

cosn). XKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMIA: TIoNIokeHWE B Ileproguyeckoil cHUCTEME XMMHYECKUX JIIEMEHTOB
J.1. MenneneeBa; CTpoeHHE aToOMa; HaXOXKACHHWE B mpupoae. Puznyueckue u
XUMHYECKUE CBOMCTBA altOMUHUSA. AMDOTEpHBIE CBOWCTBA OKCH/IA U THAPOKCHIA

ATIOMHHUA

3.6

Keneszo: nonoxenne B [lepuoandeckoi cucremMe XuMHIecKux 3memMeHToB J[. M.
MenpeneeBa; cTpoeHHWE aTOMa; HaxoXKJIeHue B mnpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUABl u conu xene3a(ll) u

xene3a(lll), ux cocras, cBOWCTBA U TTOJTyICHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAaKOMJIEHHE C 00pa3liaMu METaJUIOB U CIUIABOB,




X (U3NIECKUMHU CBOWCTBAMH; W3YUCHHE PE3YJIbTATOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIOJTH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTEeH
B3aMMOJICHCTBHSI OKCHJAa KaJbLUS ¥ HATpUs C BOJOM  (BO3MOXHO
WCTIOJIb30BAHNE BHUJICOMATEPHAIIOB); HMCCIICJOBAHUE CBOWMCTB JKECTKOW BOJBI;
mporiecca TOpPEHHWsS Kele3a B KHCIOpoAe (BO3MOXKHO — HCIOJB30BaHHE
BHJICOMATEPUAIIOB); MPHU3HAKOB MPOTEKAHUSI KAUYECTBCHHBIX PEAKIMiA Ha MOHBI
(MarHus, KanbIus, adroMuHUs, nWHKa, skeneza(ll) m xemesza(Ill), memu(Il);
HaOJIO/ICHUE ¥ OMMCAHWE MPOIIECCOB OKPAIUBAaHMS IJIAMEHU MOHAMH HATpPHS,
Kaduss W Kajublusi  (BO3MOXKHO — WCIIOJIB30BaHHE  BUACOMATEPHAJIOB);
uccieioBaHue aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHS W THIPOKCHIA
[IUHKA; PEIICHNE YKCTIEPIMEHTAIBHBIX 3a7a4 10 TeMe «BaxHele MeTaibl 1

UX COCIUHCHMU)

XUMUS U OKpYXarolas cpeaa

4.1

HoBsie marepuanbsl U TexHosjoruu. BelectBa M Marepualibl B MOBCEIHEBHOM
KU3HHU YeJloBeKa. XUMHUS M 3/I0pOBbe. be3omacHoe MCrmoap30BaHue BEIIECTB U
XUMHUYECKUX peaknuii B ObITy. [lepBas momolmp mpu XHMHUYECKHX OXOTax M

OTpPaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TpaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUE
okpyxatome cpeabl [TK. Pons XxumMum B perieHrH 3KOJIOTHYECKUX MPOOIIEM.
[IpuponHbIe MCTOYHUKH YIJIEBOJOPOJOB (Yroyib, TPHUPOIHBIM Ta3, He(PTh),

MPOJYKTHI UX NepepaboTKH, UX POJIb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUHN IKCIEPUMEHT: U3ydyeHue oOpa3loB MAaTepHaNIOB (CTEKIIO, CILIABBI

METaJJIOB, MOJIMMEPHBIE MaTEpUaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K
PE3YJBLTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBbBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHNS K MPEAMETHBIM pe3yJibTaTamM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpamMmMbl OCHOBHOI'0 00111ero oopa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TM03HABAEMOCTH SBJICHUI MPHUPOAbI, MOHUMaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHYECKON HAyKHh Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIell KyIbTypbl M MPAaKTHYECKON
NEeSITEbHOCTH 4YelloBeKa B YCIOBUAX COBPEMEHHOTO O0OIECTBa;

IIOHUMAaHHUEC MECTAa XUMHUHU CPEAN APYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HaHHWsA, B TOM YHCJIC SKCICPUMCHTAIBHBIX U
TCOPETHYCCKHUX MCTOAAX HCCICAOBAHUA BCIICCTB W HU3YUYCHHUIA
XUMHWYCCKUX peaKHHfI; YMECHUE HCIIOJIB30BaTh MoAaCiIn  IJid

00BACHEHUSA CTPOCHHA aTOMOB U MOJICKYJI

1.3

0 cdepax podecCHOHATBHON NEeSITeTLHOCTH, CBSI3aHHBIX C XHMHEH H
COBPEMECHHBIMUA TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTI)KCHUSX
XAMUYECKON HayKd, YTO TMO3BOJHT OOYYAIOIIMMCS pPacCMaTpPHBAThH
XUMUIO Kak cepy cBoel Oyaymiei mpodeccCuoHaIbHOM AeSITeIbHOCTH
W C/IenaTh OCO3HAHHBIN BBHIOOP XMMHU KakK MPOQHILHOTO MpeaMeTa

P TIEpEeX0/ie Ha YPOBEHBb CPEIHETO 00IIero oOpa3oBaHms

Brnanenne cucremMoil XMUMUYECKMX 3HAHUM M YMEHHE NPUMEHSTh

CUCTEMY XUMHNYCCKUX 3HaHHﬁ, KOTOpas BKIIOYACT:

2.1

Ba)KHEHUIINE XHMHUYCCKUE TOHATHS: XUMHYCCKHHA OIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJITHOPOJTHAsT CMECh, OTHOCHTEIIbHBIC AaTOMHAas M MOJICKYJISIpHAs
MAaccChl, KOJIHMYECTBO BEIECTBA, MOJb, MOJSPHAs Macca, MOJISIPHBIHN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb (CpemHss), XUMUYECKas
peaknusi, peaKkMd COCIMHEHHS, PEAKIUU pPa3I0KEHUs, pEeaKIuu
3aMeIleHHUs, PEeaKIuu OOMeHa, TerIoBOM A((dEeKT peakiyu, 3K30- U
SHJIOTEPMHUYECKHE PEaKIMU, PACTBOpP, MAacCOBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COSJAMHEHUH, MacCOBast JIOJISI M TIPOLIEHTHASI KOHIICHTPAIHSI

BEIIIECTBA B PACTBOPE, SIPO aTOMA, AIEKTPOHHBIN CJIOH aToma, aTOMHast




opburtanb, paadyc aTomMa, BAJIEHTHOCTb, CTENEHb OKHCICHHS,
XUMUYECKasl CBSI3b, AJIEKTPOOTPULIATEIBHOCTD, OJISIPHAS U HEMOJISIpHAs
KOBaJCHTHasl  CBSI3b, HMOHHAas  CBSI3b, METa/NINYECKas  CBA3b,
KpUCTAJUIMYeCKass peméTka (aToMHasi, HOHHAs, MeTajInyecKas,
MOJIEKYJISIpHAs), UOH, KaTHOH, aHHOH, SJIEKTPOJHUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsl —JTUCCOLMAIMS, PpEaKUWd HOHHOro oOMeHa,
OKHUCITUTETbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIMM,  OKUCIUTENIh U
BOCCTAHOBHUTENb, OKHCIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIM3,
XMUMHUYECKOE paBHOBECHE, OOpaTHMble M HeEOoOpaTUMble peaKii,
CKOpPOCTb XMMHYECKOW peakuuu, Karamuzarop, [IJIK, xkopposus

MCETAJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbI XHMHH: 3aKOH COXpPaHEHHUS MaccChl,
nepuoauueckuii 3akoH JI.M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

cocTaBa, 3aKOH ABOTraapo

2.3

TEOPUH  XUMHUHU: aTOMHO-MOJIEKYJISIpHAass ~ Teopus,  TEOpus

ANEKTPOJIUTUYECKON JUCCOIHAIIIHT

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TMPaBWJIFHO HCIIOJNB30BaTh HM3YYCHHBIC BEIIECTBA U
MaTepuasibl (B TOM YHCIIE MHHEpalbHBIC YIOOpEHUs, METaIbl U
CIUIaBBI,  MPOAYKTHI  TMEpepadOTKH  MPHPOJHBIX  HWCTOYHHKOB
YTJIEBOJIOPOJIOB (YTJIsi, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEITHLCKOM
XO03S1CTBE, HAa MPOU3BOJCTBE U MOHUMAaHUE 3HAUCHHS KUPOB, OCIIKOB,
VIJIEBOJOB ISl OpPraHM3Ma YeNOBEKa; YMEHHWE IPOTHO3UPOBAThH

BJIMAHHUEC BEIICCTB 1 XUMUUYCCKUX ITPOIECCOB HA OPraHu3M 4YC€JIOBEKA U

OKPYXKAIOIIYIO TIPUPOIHYIO CPEILy

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHWYCCKHUEC 3HAHHA CO 3HAHUAMHU IOPYTUX

Y4€OHBIX MPEIMETOB

3.3

HaJIMuue OmbITa paboThl C Pa3NUYHBIMU MCTOYHHKAMM HH(OpManuu
Mo XUMHM (HayyHass UM Hay4dHO-TOMYJISpHas JHUTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)
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yMEeHHE OOBEKTHBHO OLIEHHBAaTh HH(MOPMALMIO O BEIIEeCTBaX, HX
MpEeBpALEHUSAX M NPAKTHUYECKOM TMPUMEHEHHMH UM yMEHHUe

HUCIOJIb30BaTh €€ s PEeIICHUA y‘le6HO-H03HaBaTeJ'II>HI>IX 3aga4

BnazerI/Ie OCHOBaMM MOHSITHHHOI'O amnmnapara U CHMBOJHUYCCKOI'O

SA3bIKa XUMHH AJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHM4YCCKUX BEIICCTB,




YpaBHEHUH  XMMHUYECKHUX  pEAKIHMH; OCHOBaMHM  XUMHUYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOMN)

YMeHne oOBSCHATH CBsI3b TOJIOKEHHS ieMeHTa B [lepuonnueckoi
CUCTEME C YHCJOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsAl sjpa, oOIee YuCiIo
AJIEKTPOHOB), PACTIPEICICHUEM DIICKTPOHOB TI0 SHEPreTHUYECCKUM

YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJIOB, KATUSI U KAJIbLIUS

[IpencraBnenue 0 MEPUOINYECKOM 3aBUCUMOCTH CBOIICTB
XMUMHUYECKUX DJIEMEHTOB (paguyc aroma, 3JIeKTPOOTPHULIATEIbHOCTS),
MPOCTBIX UM CJOXHBIX BELIECTB OT TOJOXKEHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MajblX TNEpHOJAX ©  TJIABHBIX

MOATPYIIAax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHue KnaccupuImpoBaTh:

7.1

XUMHWYCCKHUE JICMCHTHI

7.2

HCOPraHNM4CCKUC BCUICCTBA

7.3

XUMHUYCCKHUE pCaKInun

YMeHue onpenensiTh:

8.1

BAJICHTHOCTE W CTCIICHb OKHUCJICHUA XUMHUUYCCKUX IJJICMCHTOB, 3apsan

HOHa

8.2

BHUJl XMMHYECKON CBSI3M W THUIN KPUCTAIUIMUECKON CTPYKTYphHl B

COCAMHECHUAX

8.3

XapakTep cpeibl B BOAHBIX pacTBOpaxX BEUIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHCIIMTECIIb 1 BOCCTAHOBHUTCIIb

YMeHue xapakTepuzoBath (pU3nuecKkre U XMUMUYECKIE CBOWCTBA:

9.1

MPOCTHIX BEIIECTB (KUCIOpPOA, O30H, BOJOPOJI, rpaduT, aamas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaud, MarHui,

KaJIBIIMH, aTFOMUHUH, JKEJe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PAacTBOPOB (BOIa,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHIIBI
MetamioB [-IIA rpymm, amomunust, meau (1), muaka, xenesa (I u
III), oxcuapr yriepoaa (I u 1V), kpemnus (IV), azora u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30TuCTas, a30THasi,

dbocdopHas, yrojibHas, KpeMHHEBAsI KHCIIOTA U UX COJIN)

9.3

MPOTHO3UpPOBAaTh W XapaKTepU30BaTh CBOMCTBA  BEUIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUSA, IPUMCHCHHUC BCUICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTBH IMMPOTCKAHUA XUMHNYCCKUX

MIPEeBPALEHUI B pA3IUYHBIX YCIOBUSIX

YMeHue coCcTaBisATh MOJIEKYIIIPHbIE U MIOHHBIE YPABHEHUS peakUuid, B

10
TOM 4YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINNA
103 WUTFOCTPUPYIOIIUX ~XWMHYECKHE CBOWCTBA M3yYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMU
11 YMeHue BBIUUCTATH (POBOIUTH PACUETHI):
11 OTHOCHUTEIILHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COSTUHEHUHT
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bheM ra3oB
114 M0 YpaBHEHUSM XUMHYECKUX PEAKIUHA ¥ HAXOJUTh KOJIMYECTBO
' BEIleCTBa, 00bEM M MacCy peareHTOB UJTH ITPOIYKTOB PEAKITUN
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMH  METOJAaMH  HAy4yHOTO  TIO3HaHUs  (HaOIIOJCHHE,
121 U3MEPEHHE, SKCTIEPUMEHT, MOJICTUPOBAHNE) IPH U3YICHHUH BEIIECTB U
' XUMUYECKUX SIBJICHUH; yMeHHE CcHOpMyIHpoBaTh NpoOIeMy |
MIPEIIOKUTH TTyTH €€ perIeCHUs
192 0e3omacHO paboOThl C XUMHUYECKUMH BEIIECTBAMH, XHUMHUYCCKOUN
' MOCy/10¥ 1 1ab0pPaTOPHBIM 000PYIOBAHHEM
npaBuUiiaMu 0€3011aCHOTO OOpaIeHHs ¢ BEIECTBAMH, HCIIOIb3YEeMbIMHU
B TIOBCETHEBHOM JKU3HH, TPaBUJIaMU TOBEJICHUS B IEJIAX COEpEKCHUS
13 310pOBbSl M OKpYXKalollel NPUPOJHON Cpelbl; MOHMMAaHHWE Bpeaa
' (omacHOCTH) BO3JCUCTBUS HA JKHUBBIC OPTraHU3MBI OIPEICIEHHBIX
BEIIIECTB, CITOCOOOB YMEHBIICHUS] W TPEIOTBPAIICHUS HX BPEIHOTO
BO3JIEUCTBUS
3 Hannume mpakTHyecKuxX HaBBIKOB IUTAHUPOBAHUSI M OCYIICCTBICHUS
CIIEIYIONTUX XUMHYECKHX SKCTICPUMEHTORB:
131 M3y4YeHUE U ONMHUCAHKNE (PU3NUECKUX CBOMCTB BEIECTB; O3HAKOMJIICHUE

C (bl/ISI/I‘ICCKI/IMI/I u XUMHUYCCKUMHU SABJICHUSAMMU, OIIbITHI,




WUTIOCTPUPYIOIINE MPU3HAKU MMPOTEKAHUS XUMHUECKUX peaknit

13.2

M3yUYeHHE CIOCOOOB pa3esieHus cMecer

13.3

MOJIyYeHUE KHCIOpOoJa U HW3Y4YE€HHE €ro CBOICTB; MOJIydeHUE
BOJIOPOJIa U M3YyYEHHE €r0 CBOMCTB; MOJY4YE€HHE YIJIEKHUCIIOro Tas3a u

M3YYEHHUE ero CBOICTB; MOTy4eHHEe aMMHUaKa U U3yUYeHHUE ero CBOWCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPENETEHHOW MacCOBOW JOJeH

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHHE WH/INKaTOPOB (maxmyca, METHJIOpaHKa "
(dbenondTanenHa) IS ONMPENCIICHHS XapakTepa CpeIbl B pacTBOpax

KHUCJIOT U IIeJI0Yelr

13.6

WCCIIEZIOBAHUE ©  OIMCAHHUE CBOWCTB HEOPraHWMYECKWX BEIIECTB
pa3IMYHBIX KJIACCOB; M3yYCHHE B3aUMOJICHCTBUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAUIOB,  PAacTBOPUMBIMH W HEPACTBOPUMBIMHU
OCHOBaHMSIMH, COJISIMH; TIOJIyY€HHE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHCHHE OJIHOTO MeETayla JPYrMM W3  pacTBOpa  COJIH;
ucciaenoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCcHOBHBIE KJIACCHI
HCOPraHN4CCKUuX COC,HPIHCHHI;'I)); ((SJIGKTPOJ'H/ITI/I‘IGCKE[S{
JUCCOLIMaIIHs), «Bakgeimue HeMETauIbl W HX COCAMHECHUA,

«Baxuene MeTayuIbl U UX COCIUHEHUS

13.8

XAMUYECKAE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
MPOTEKaHMsI PEaKIii HOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIMU Ha
MPHUCYTCTBYIONIUE B BOJHBIX PAcTBOPax HOHBI: XJIOPHUI-, OpPOMHI-,
womua-, cyiabdar-, docdar-, kapOOHAT-, CHUIUKAT-aHHOHBI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJbIusi, aIFOMUAHUS,

xenes3a (2+) u xkenesa (3+), menu (2+), muHKA

14

VYMenue:

14.1

MPEJCTaBIsATh PE3ylIbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
J0Ka3aTeNbCTB, TpadUKOB W TaONMIl U BBISBIATH SMIIMPHUYECKUE

3aKOHOMCPHOCTH

14.2

YCTaHaBIIMBATh CBSI3U MEXIY PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
SBJICHUSMU M TPOLIECCAMH, TPOUCXOIAUIUMHU B MaKpO- U MUKPOMHUDE,

O0OBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHITHUS
1.1 UYucTteie BemectBa 1 cmecu. CriocoObl pa3esieHus cMecei
- ATOMBI U MOJEKYJAbl. XUMHUYECKHE 3jieMeHThl. CHUMBOJIBI XUMHYECKUX
' a11eMeHTOB. [IpocThie U cloKHbIE BEllecTBa.
13 Xumuyeckass ¢opmyna. BajleHTHOCT aTOMOB XUMUYECKUX 3JIEMEHTOB.
' CreneHb OKHCIIEHUS
3aKOoH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTEIbHAs aTOMHas Macca.
1.4 OtHocutrenbHasi MoJIeKyJsipHass Macca. MaccoBast 1011 XHMHUYECKOTO
3JIEMEHTA B COEIMHEHUH
15 KonuuectBo BemectBa. Moabs. Momnsipaas macca. MoJisipHbIii 00bEM Ta3oB.
' B3aumocBs3b KOIMUYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHHUL BEIECTBA
L6 Ouznyeckue U XUMUYECKUE SIBJICHUS. XUMHUYECKasi peakius 1 e€ Mpu3HaKu.
' 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS
5 [Iepnoanueckuit 3axkoH n [lepnoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.1. MenaeneeBa. CTpoeHrne aTOMOB
[lepnognueckuii 3akoH. Ilepuonnueckas cucreMa XUMHUYECKHX 3JIEMEHTOB
2.1 J.1. Menneneesa. Ilepuonabl u rpynnel. PU3NYECKUl CMBICI HOPSAIKOBOIO
HOMEpa, HOMEPOB ME€PUO/JIa U TPYIIIbI ATEMEHTa
Crpoenue aromoB. CoctaB aToMHbIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J704YeK aroMoB MepBbIX 20 XHMHUYECKUX DJIEMEHTOB
[Tepuonnueckoni cucremsl .M. Menneneesa
3aKOHOMEPHOCTU B H3MEHEHUU CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX
TpEX MIEPHO/IOB, KaJus, KaJbLus (pammnyca aTOMOB,
2.3 ANEKTPOOTPUIIATETHFHOCTH, METAUIMYECKUX M HEMETAUNIMYECKUX CBOWCTB) U
UX COEIUHEHUH B COOTBETCTBUM C IIOJIO)KEHHEM  3JEMEHTOB B
[leproauueckoii cucTeMe U CTPOEHUEM X aTOMOB
3 Crtpoenue BemecTa
11 Xumunueckass cBs3b. KoBaneHnTHass (HOJsipHas M HENOJSpPHAs) CBS3b.

SHCKTpOOTpI/IIIaTCJ'IBHO CThb XUMHUYCCKUX OJICMCHTOB. Honnas CBS3b.




Meramnnueckast CBSI3b

3.2

Tunel KpUCTAJUIMUECKUX peIIETOK (aToMHasl, HOHHAas, MeTaJuIMyecKas),
3aBUCHMOCTB CBOMCTB BEIIECTBA OT THIA KPUCTALNIMYECKON PEIIETKA U BUIA

XUMHYECKOU CBA3MU

Baxwueiimne npeacraBUTeNIM HEOpraHMYecKux BemiecTB. Hemeramnsl U ux

COCAMHCHUS. MeTtamisl 1 BX COCIMHECHUA

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHUYECKHX COCIUHEHHI: OKCHIOB
(coneoOpasyromiue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBbIE) u
HecoJieoOpa3yrolliye; OCHOBAaHUN (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCIIOT (KUCIIOpPOACO/EpXKaue U OeCKHCIOPOAHBIC, OJHOOCHOBHBIC W

MHOTOOCHOBHBI€); coJiel (CpEAHHUX U KUCIBIX)

4.2

@U3NYECKME M XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOPa, KHCIOPOia, Cepbl, a30Ta, pocdopa, yriiepoaa, KpeMHHUs

4.3

du3nyueckie 1 XUMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJUIOB: JIUTHA,
HaTpus, Kajius, Maruus u KaJblus, AJIFOMHHHA, Keiesa.

DNEKTPOXUMHUECKUN Psi/l HAIPSHDKEHUH METaJIoB

4.4

@u3nyecKue W XMMHUYECKHE CBOMCTBA  BOJIOPOJHBIX  COCIMHEHUH

HEMETAJUIOB: XJIOPOBOJIOPO/Ia, CEPOBOIOPOIa, aMMHUAKa

4.5

duznyeckue U XMMUYECKHE CBOMCTBAa OKCUAOB HemeTaiioB: cepbl (IV, VI),
azota(Il, IV, V), dochopa(lll, V), yraepoma(ll, 1V), xpemuus(IV).

[Tony4yeHue OKCHI0OB HEMETAIIOB

4.6

Xumuueckue cBorcTBa okcuaoB: MetaiuioB IA—IIIA rpymn, uunka, meau(Il) u

xenesa(ll, I11). [Tomydenre OKCUI0B METANIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM © aM(OTEpPHBIX THAPOKCUIOB (HA
npuMepe THAPOKCUIOB aTIOMUHMS, JKele3a, IMHKA). [loydyenne ocHOBaHUMA

1 aM(OTEPHBIX THIPOKCHUIOB

4.8

Ob6uue XUMUYECKUE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOIM,
CEpOBOJOPOIHON, CEPHUCTOM, CEpPHOM, a30THOM, pochopHOl, KpeMHHUEBOH,
yroiabHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHON u

a30THOM KHCcIOT. [lonyyenue kucior

4.9

OO6mue xuMHuUecKre CBOMCTBa cpeanux coieil. [lomydenue coseit

4.10

[Monyuenue, coOupaHue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJa, aMMHAKa,

YTIICKHCIIOTO T'a3a B 1a00paToOpHH

4.11

[Tomyuenne amMmmuaka, CEpHOM W A30THOM KHUCIOT B IMPOMBIIIJIEHHOCTH.




OO6mmwme crnocoObl MOTyYEHUSI METAJIIIOB

4.12

I'enetnueckas cBSI3b MCXKAY KiIaCCaMH HECOPTaHUYCCKUX COGHI/IHCHI/II\/’I

XHUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XxuMHU4ecKUX peakiuil o pa3aIudHbIM IpU3HAKAM: TI0 YUCITY
U COCTaBy YYacCTBYIOLIMX B pEaKLMU BEIECTB, MO TEIUIOBOMY 3 (eKTy, 1o

N3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHUYECKIX YJICMEHTOB

5.2

TemnoBoit 3¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHYECKUE YypaBHEHUS.

DK30- U 3HJIOTEPMUYECKUE peaklnu. TepMoOXuMHUYeCKHe YpaBHEHHS

53

OKHUCIATEIBHOBOCCTAHOBUTEILHEIE peaKkuunu. Oxuciaureiun u
BoccTaHoBUTENM. [Ipoliecchl OKHCIIEHUSI U BOCCTAHOBJIEHMS. DJIEKTPOHHBIN

0ajaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOM peakiiu

54

Teopuss  SJIEKTPOJIUTHYECKOW  JTUCCOLIMALMH. Kartunonsl, AHWOHBI.
DONeKTPONMUTBl U HEINEKTPoJUThl. CuibHBIE H Cla0ble 3JIEKTPOJIHTHI.

CreneHp QUCCOLMALIAN

5.5

Peakiun nonHoro oOMeHa. Y cloBUs MPOTEKAHUS Peaklnii MOHHOTO 0OMEHa,

IIOJIHBIE U COKPAIEHHBIE HOHHBIE YPABHEHHUSI PEAKIIUI

XHMHS M OKpYKarolias cpesia

6.1

BemecrBa n marepuasibl B ITOBCEJHEBHOW JKM3HM 4eJOBeKa. be3omacHoe
HCI0JIb30BAHME BEUIECTB M XMMHUYECKHX pEaKlUHil B 1abopaTOpuu U OBITY.

HepBaa IMOMOIIb IIPHU XUMHUYCCKUX OKOIr'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpyXaromed cpeapl (KUCIOTHBIC —I0XKIH,
3arpsi3HEHUE MOYBBI, BO3yXa U BOJAOEMOB), CIIOCOOBI €r0 MPEAOTBPAILICHUS
[Ipenenbnas momyctumasi konnentpanus BemectB (I1IK). Pons xumum B
pEeIIeHUN HKOJOTHYECKUX Tpo0ieM. YCWICHHE MapHUKOBOTO JS(dekra,

pa3pylIeHHue 030HOBOTO CJIOs

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U UX COCTUHEHU B
ObITY, MEIUIIMHE, MMPOMBIIIJIEHHOCTH U CEJIbCKOM Xo3siiicTBe. [Ipumenenue
METaJJIOB U CIUIaBOB (CTajb, YyryH, AIOPATIOMUHUMN, OpoH3a) B OBITY U
MPOMBIIUIEHHOCTH WX coeAuHeHuil. [loHsTHE O KOpPpO3MM METAIIIOB,

OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupoaHble UCTOUHUKHM YIIIEBOJOPOJOB (Yroiib, MPUPOJIHBIA Ta3, HEPTH),

MIPOJIYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY U IPOMBIIIJIEHHOCTH

6.5

HCpBOHa‘IaIII)HI)IG MOHATHA 00 OPraHM4CCKHUX BCHICCTBAX KaK O COCAMHCHHUAX

yriaepona (MeTaH, 9TaH, JTWICH, AaleTWICH, 3TaHOJ, TJIMIEPUH, YKCYCHas




kuciora). IloHsTHe O OMOJOTMYECKH BaXKHBIX BELIECTBAX: KUpaX,

YIIIEBOJAAX — U UX POJIM B ) KU3HU YCTIOBCKA

OemnKax,

7 Pacuérnr:
7.1 o hopMysiaM XUMHUYECKUX COCTMHECHUM
7.2 Macchl (MacCoBOM) J10JIH PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYICCKUM YPABHCHHSIM




