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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIUU MPEnogaBaHus y4eOHOro mpeaMeTa « X uMHsH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIelW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpEeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHUH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIY EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm o0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOU JEATEIbHOCTU OOYyYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPyEeMbIe XHMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
PHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TrI00adbHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJBTYpPbl JUYHOCTH, €€ 001IeH U (PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  yd4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenUu(UKON HAay4HOrO0 MBIIUICHMS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOy4YEHHWU XHUMHH OOECIEYMBAIOTCS CIEIU(DUKON
COJCp)KaHUSI  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHSATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MIOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOMN
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBS3H;

— TpencTaBieHUN 00 DICKTPOTUTHYCCKOM IHUCCOIMAIlMM BEHIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUH OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEH NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3y4aeMbIX BEIICCTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (pOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C IPHUBICUECHUEM
3HAHWA W3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYKaroIUi MUpY,
«bunosnorus. 5—7 kimacce» u «Pusznka. 7 xinace.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — Ba)KHEUINUX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blka HAayKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAHWS TPU H3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW H y4eOHO-MCCIIEeN0BATEIhCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSI BaKHOE
3HaYCHUE MPUOOPENH TaKHe MeH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIIBHONW NIEATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnedeHune yCaoBHM, CTOCOOCTBYIOMNX MPUOOPETEHUIO 00YUYAIOIIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAay4YHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBJICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJB3ys 3HAHUS WU OIBIT, MOJTYYEHHBIC MPU HU3YUYEHUU
XUMUHU, TPUMEHSATh MX MPU pPEIIeHHH MpoOJieM B MOBCEJHEBHOW KU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— ¢opMmupoBaHHe y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUM I BBIPAOOTKH OSKOJOTHUYECKU
1€JIECO00Pa3HOTO TOBEICHUS B OBITY W TPYAOBOH NESITEIHHOCTH B IICNISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYkKAIOLIEH TPUPOAHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUS OOINEUYETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIS M HANpPaBICHHOCTH AAIBHEUIIETO
oOydeHwus.

OO01iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUST XUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeI0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHoOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi 0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCIUHEHHNH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

Du3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ JIabopaTopHbIM O00OpPYJOBaHUEM, U3YUEHUE U OINHMCAHUE
bU3MYeCKuX CBOWCTB 0OO0pa3lOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTOM) SBJICHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakUui (pas3sioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoOJICUCTBUE kele3a ¢ pacTBopom coiu meau (II),
U3Yy4YEHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYUCTKU MTOBAPEHHOU
coid, HaONMIOJEHWEe U  ONHCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYI
(IIapOCTEPKHEBBIX ).

Baxueiue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3eMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MAPHUKOBOIr0 3(pekTa, pazpyieHrue 030HOBOrO CIOs.

Bonmopon — anemenT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxyudeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI
HaceiieHHble 1 HEHAChIICHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnsl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromne. Homenknatypa oxcugoB. Dusndyeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHuM. [loryyenue ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosrydyeHue KUCoT.

Conu. HomeHnkiatypa coseil. @uU3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnyeckas CBI3b MEXKY KJIACCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIyUYCHHE,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUCHUE
CBOWCTB BOJIOpOJia (rOpeHueE), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0pa3IloB BEIIECTB
KOJMYECTBOM |1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BELIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEaklUUil HEUTpaIM3alHM, IOJYyYEHHUE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBbie TOMBITKM KiIACCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [lonsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonnas W JAJTUHHONEpPHOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nmemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANYyCa aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
DJIEMEHTOB I Pa3BUTUsS Haykd W npaktuku. . M. MenneneeB — y4€HbIM U
rpaXKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporniecchl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4deHHEe OoO0pas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACcTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiu pa3aoKeHus, COSAUHEHHUS ).

Mesrcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIH (akT, rurnoTesa, Teopus,
3aKOH, AaHaiIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3MUYEeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6umocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBl XUMUYECKOW CBS3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKH U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys n HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMu4eckux peakivii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3¢¢deKTy, Mo
U3MEHEHHUIO CTETEHEW OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHOU peaKiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHUs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanvu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA UCCOLUUALMU KHCJIOT, IIEJI0YEe H COJeHn
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWS  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peaklMH pas3yIoKEHUs, COCIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJyibl U1 MX COeIMHEHUS

OO6mast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMU, HEMEeTalllaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa U XJOpPOBOJOPOJa Ha OPraHU3M YeloOBeKa. BakHeilme XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pU3MYEeCKrue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpOeHHUe, (U3NUECKUe U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Gu3MUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeakivu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIY4YEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKiys Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MNPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYXKAloIIel Cpelbl COENWHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAIICHHUS.

OO6mmast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue u XxuMuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUax, ero
duznyecKkrue 1 XMMHUYECKHE CBOMCTBA, OJyuyeHue U npuMenenne. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoJiydyeHue, (PU3NYECKUe U XUMHUYECKUe
CBOMCTBa (00OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMU4eCKoe 3arpsi3HeHUEe OKPYKalolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, IMOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, Gu3HIeCKUe U XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPEHUI.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJTly4YeHUE W TMPUMEHEHHE. DKOJIOTHUECKHE MpPOOJIEeMbl, CBA3aHHBIE C OKCHUIAOM
yriepoaa (IV), rumoresza riao0aJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3NYecKrue U XMMUYECKHE CBOMCTBA,
nojsyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOUYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIN ra3, HEPTH),
OPOAYKTHl UX TepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKaX, yriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHnue. CoenuHeHHs KpemMHusi B mpupozae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemaueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUIEHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYTIIMBaHMS caxapa I0Jl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBECHNE KAaUeCTBEHHOM peaKInu Ha CyJbdat-
WOH W HaOJIOJICHHE MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHUE C (DU3UUYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHui, moaydeHue,
coOupanue, pacrno3HaBaHWE U UW3Y4YEHHWE CBOWCTB aMMHaKka, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U M3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelen
KPUCTAJUIMUECKUX PEmETOK anmasa, Trpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyuYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUCHHE
CBOWCTB YTJIEKHMCJIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIUEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHeuIlne HEMETauIbl U UX COCIUHECHUS.

MeTtasjibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucremMe Xxumudeckux siemeHToB /J[. U.
MengneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Merauyeckas CBs3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOpPpO3UM METajuIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaJIbI: MOJ0XKeHUe B lleprognyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M UX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHuii W KajblUW: IIOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHE aroma, HaxoXIeHUEe B mnpupoae. Dusznyeckue u
XUMHUYECKUE CBOMCTBRA xene3a. OKcuibl, rTuapoKcu bl U cou xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMu METaNIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOJKHO HCIIOJb30BAHUE BHUACOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 Mo TeMe «BakHenme
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpyXk aroled cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuyeckuii IKChepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHUE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

duszuka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsif, MPOBOIHUKH,
MOJIYIIPOBOJHUKH,  JTUAJIECKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC UCKOTIaeMbIe, TOTLITUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOI0 OOIIECTBAa, CIOCOOHOCTH BJAJETh JOCTOBEPHOW HMHQOpMalei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4ueOHOMCCIIENOBAaTENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4E€OHBIX, ITO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WULHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEAKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINE
OCHOBY JJIsl IOHUMAaHMS CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM 110
XUMHH, HEOOXOIUMBIE ISl OOBSACHEHHS HAO0JIIOJJa€MBIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4YeOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUUYECKHUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHA OOy4Y€HUsS B
JIaIbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/ICHUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaTbHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBOKEHUE K TPYyILy M pe3yjbTaraMm TPYJIOBOM JEATEIIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyJTBHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON nmpodeccuoHaaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIIECTBOBAaHMUS, MOHUMAaHUE [IEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
Gu3nYeCKOMYy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEIECHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEeHIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
AKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wmeTanpeaqMeTHBIX PE3YJbTAaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAYy4YHbIE TOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficCTBUS

ba3oBble J10rnyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BaATh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIyKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YMEHHE TMPUMEHSATh B TMPOIECCEe IO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUuecKas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, TMPUYHMHHO-CJEJCTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKIICHHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHWIO, OpPraHU3alMU U MPOBEJACHUIO
YYCHHYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIECIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMYyJISIpHAsg ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYI0 HH(DOPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3alpPOCHl MPU MOUCKE W OTOOpe
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeNeIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHU HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
IpyrumMu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOWIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBbIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XoJie auamora W (WiIM) IUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIFHO BBIMTOJTHEHUS TIPEIJIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBIATh  TOJYYCHHBIC  pPE3yJbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTAILUIO
pPEe3yJbTATOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JCMCTBHM, OINpeAeNeHue KpPUTEPUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHMBepCAJbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIH JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKA C Y4YETOM
MOJIyYeHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITIOJIH30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHbIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue i TpeaAMETHOW obmact «XUMHS», BUIBI
JEATEIbHOCTH IO  TOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K koHIy oOydenus B 8 kjacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIuil: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUS, PpEaKIUU 3aMEIICHUs, pEaKIuu
oOMeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiuH,
AP0 aTOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTab, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi JOJIs BEIIECTBA
(TpolLieHTHAsl KOHIICHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aWUMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHA U
MPUMEHSITH 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U X MPEBPAILICHUII;

e HCIOJBH30BaTh XWMHUYECKYI) CHUMBOJHUKY ISl COCTaBJICHHUS (Hopmyl
BELIECCTB U YPABHEHUN XMUMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEOUHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W WMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKEeHUs B [lepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckon
CUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
noarpynmna (A-rpymnma)» u «mnodounas noarpynmna (b-rpymma)», maibsie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUSA, KOTOpblE MMEIOTCS B
tabnune «llepuoguueckass cucteMa XumMudeckux »dyemeHToB J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHE peakuu (10 YUCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIMH
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
YpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opmyIie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU NEITEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio0, KIacCHU(pUKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Y4YCHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIUi, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAHMSI ~ XMMHYECKOM  TOCyAOH W
7a00paTOpHBIM 00OpYJOBaHWEM, a TaKXe NpaBWiIaM OOpalIleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TI0  BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPENECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKyja, WOH, KaTWOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJib, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKas CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTUMAas
xoHuentpaus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSTh 3TU IOHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY I COCTaBlIeHUS (GOpMys
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, MPUHAMAJIEKHOCTh BEIIECTB K
ONPENCIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKON (QopMmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
Tabnnunyo Qopmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOphIE MMEIOTCA B MEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB M 3apsa sApa, OOIIee YHCIO DIEKTPOHOB U
pacmpesieieHue HMX [0 DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB 3JIEMEHTOB UM UX COCAMHEHUU B
npenesiax MajbIX MEPUOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy M COCTaBy YYAcCTBYIOIIMX B pPEAKLIUU
BEIECTB, MO TEMIOBOMY 3(P(DEKTy, O WU3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(PUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOHBIX BEIIECTB, IMOATBEPXKIas ONUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JIHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOITHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB,
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOMoaTh  MOpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  MOCyJol U
Ja00paTOpHBIM  O0OpYy/IOBaHMEM, a TaK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTICKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, TOATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPALUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 M3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHBbIC METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoandecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JyeKTpoHHbIe (LM pPOoBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pazgea 1. [lepBoHavaibHbIe XMMUYECKUE MOHATHS
Xumust — BakHas 00J1acThb

L1 €CTECTBO3HAHUS U 5 ) Bbu6nuoreka [JOK

’ MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YelnoBeKa

12 BemectBa 1 XMMHYECKHE 15 | Bbubnuoreka [JOK

’ peakin https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paznen 2. BaxkHeliue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
)1 Bosnyx. Kucnopon. Ilonsitue 6 bubmmoreka [IOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonstue o kucinorax 2 1 bubnuoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Torstue 00 5 1 1 bu6mmoreka [IOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 Bbu6nuoreka [JOK

’ HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznen 3. Ilepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUT




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnumoreka [IOK
XUMHYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
Mengeneesa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxucantenpio- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH

Hroro mo paszety 15 E;I::?;I;l?:;{sigg}iﬂl%%
PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢possbie)
Ne n/m Kontpoabnbie | IlpakTuueckne
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKne peakiun
11 [ToBTOpeHue u yrimyoOneHue 3HAaHHIA 5 1 bubanorexka [HOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
) peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLMALIUS. g | 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X CO€IHHEHUS
)1 OO01mast xapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepucTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubnmorexa LHOK
' PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [OK
. . by ' pot https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS




Nroro no pazgeny

25

Pa3zgen 3. MeTaJlJIbI M X COeTUHEHU S

3.1 OO01mmue cBOWCTBa METAIIOB 4 ngg;;fg;ggifm%%
3.2 Bakuelimme MeTayuIbl U UX COEIUHEHMUS 16 E:fg;j;fg;ggi (112636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MmaTepuaibl B )KU3HU YEIOBEKA 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypchl

1 [Ipenmer xumuu. Pojap XuMuu B 5KU3HU | bubmunoreka LIOK
yeJjoBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢

2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuia

3 paboThl B 1a00paTOpUn U MPUEMBI | bubmmoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmorexa [IOK

A . p P https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBLH MOTICKYITH https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [{OK
(CUMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10XHBIEC BEECTBA 1 bubmorexa HOK

P - https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nommorexa [0

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

bu6mmoreka [IOK
10 X .B
nmmecKas opmya. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJICMCHTOB
1 OtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHAYECKOTO bubmoreka [{OK
3JIEMEHTA B COeTUHECHUN https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemecTBa. Moib. bubmunoreka LIOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus: Kom4ecTBa, MacChl
17 BEIIECTBA 110 YPAaBHEHUSIM XUMHUUYECKUX bubmorera HOK
= . yp https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanus XUuMHYECKUX PeaKIIHii
18 (coe I/IHq;HI/IHH a3JI0KECHUS e Bubnmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IIeHnEe U Bubamorexa [IOK
t et LEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHu3allus 3HAHUI
20 Kontponbnas padota Nel o reme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
)1 Bo3ayx — cmecsk ra3os. Cocras bubmunoreka LIOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BemecTBo. O30H

dusnueckye U XUMUYECKHAE CBOMCTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [IOK
PO (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOblI 1moryueHus KUCI0poaa B
23 1abopaTopuu ¥ MPOMBIIIIIEHHOCTH bubmmorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peaKkLuu, MOHIATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEaAKIUIX
TomnmuBo (HeTh, yroib U METaH).
25 3ar }I3H€I§I/Ie(1];O3 yxa CHIOCOOBI iro bubmorexa [IOK
P D, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOupanue KUCI0poIa Bubnmorexa [IOK
M N p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €r0 CBOMCTBY
27 Boxopon — aneMeHT u mpocToe bu6nuorexa LIOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 ITo € 0 KHCJIOTaxX U CO
FUTTHE © KHCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nmosty4eHust BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bubmunoreka LIOK
31 «ITonmydenne u coOupanue BoI0poa,

W3y4YEHUE €r0 CBOMCTBY

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




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrancnenus o0bEMa, KoMaecTBa
33 BEIIECTBa raza 110 €ro U3BECTHOM bubmmorexa LOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrancienus 00EMOB Ta30B 110
34 aBHEHMIO PEaKI[Md Ha OCHOBE 3aKOHA bubmorexa HOK
b .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
15 dOu3nuecKkue U XUMUYECKHIE CBOMCTBA bubmunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbiieHHbie
37 U HEeHaCHIIIIEHHBIE pacTBOPLI. MaccoBas bubmorexa [IOK
= p PPl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[Tpaktrueckas pabota Ne 5 o reme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
ONpeACIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTI'O BEILIECTBA»
19 KontponbHas padota No2 o teme bu6nuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCU(UKAIUS, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyuenue u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Kiaccudukarms, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

43
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukanms, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITosnydyeHne u XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) IOJI ‘-I)GHI/ISI XI/IMI/I‘-IZEKI/IG bubmmorexa [TOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33724 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
43 ['enernueckas cBsI3p MEKy KiIaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHEBIC KJIaCChl HCOPTaHUYECKUX bubmorexa [IOK
“n P https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITTT
but6mmoreka [IOK
51 XHMHYECKHX dJIeMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
but6mmoreka [IOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemenToB /1. 1. MenaeneeBa
but6moreka [IOK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bu6mmoreka [IOK
55 aToOMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bbc
cucteMmsl /. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Mennaeneena
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BuTus HayKu u npaktuku. J[. 1. bubmmoreka [JOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O00011I€HIE U
58 CHCTIe)MaTHS:pI/IH 3H:¢1H1/117IIu / bubmorexa LIOK
. . https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas nmpoBepouHas padoTa
KonTtponsHas pabora Ne4 o reme
59 «CtpoeHne aroMa. XUMHYecKas CBA3b) bubmorexa LOK
p . ) https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubmmoreka [JOK
XUMHYECKHUX DJIESMEHTOB https://m.edsoo.ru/00adaab8
61 HMonnast xumuueckas CBI3b buGnnorexa LIOK
https://m.edsoo.ru/00adac34
6 KoBaneHTHast nomnsipHas XuMHUYECKast bu6nuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenomsipHas XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS bu6mmoreka [IOK




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

65 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu https://m.edso00.ru/00adb076
but6mmoreka [IOK
1
66 OKUCIUTENIN U BOCCTAHOBUTEIN hitps://m.cdsoo.ru/00adb076
PesepBHsblil ypok. O0001IEHIE U
67 CI/ICTI:EMaTI/BZpI/ISI 3HaH1/11;1LI 10 TEME 1 bubmmorexa LOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoenne aToMa. XMMHUUYECKasi CBSA3bY
68 PeseprubIil ypok. O600mIeHNE 1 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Kontpoabubie | IpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThI
pecypchl
IIepronrueckuil 3aK0H.

1 [Tepunonnueckas cucrema 1 Bbubmmnorexa LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa | Bu6muotexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bujabl XUMHUYECKON CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpeHue u yriayoieHrue 3SHaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

6 Knaccudukanus XuMuueckux | bubmmoreka [JOK
pEaAKLH MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMHUYECKON

7 eakquu. IloHATHE O TOMOT€HHBIX U 1 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonsaTHEe 0 XMMUYECKOM PaBHOBECHHU.

bubmunorexa LIOK
8 @DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKuu U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOI'0 paBHOBECHUA

OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHEIC

bubmunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKON
10 ncconuarmy. CUIBHEIE U cl1a0bIe buGnnorexa LIOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOIUTHI
11 HonHrle ypaBHEHUS peaKIInl bubnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubnnorexa LIOK
pe . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHT
14 Iloustue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoreka [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «PerieHue sKcIIepUMEHTAIBLHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7a9»
Kontponbnas padota No2 o teme
17 «IIIEKTPOINTHUECKAS TUCCOLIHAIIHAS bubmmorexa LOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK




XUMUYECKHE CBOWCTBA, MOJTyUYEHHUE,
MIPUMEHEHUE

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

[Ipaktrueckas padota Ne 2 o Teme

but6mmoreka [IOK

20 «ITonyueHnue COMISTHOM KUCIIOTHI,
.. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Beruucnenus no ypaBHEHUSIM
. bubmuoreka [{OK
21 XUMHYECKUX PEAKIU, €CIIA OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mast xapaKTepuCcTHKa dJIEMEHTOB bubmmoreka [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIINK CEPHI.
7 Haxoxzaenue cepsl 1 €€ coenMHEHN Bu6muotexa [JOK
B IIpUpoOJIe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUE, bu6nuoreka [IOK
¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 ¢u3nUecKrue 1 XUMHYECKHE CBOMCTBA bubnmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
2 MIOJIyYEHUS CEPHOU KUCIIOTHI. bu6nuorexa [IOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Beruucnenne MaccoBOM J0JIM BBIXOA bubnuoreka [JOK
IPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHKa 3JIEMEHTOB bubnuoreka [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHue
B Iipupoze, GpU3nvecKue u
XUMHYECKHUE CBOMCTBA

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

AmMMuak, ero pusnyeckue u

. but6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOJYYEHUE U
https://m.edso0.ru/00adf004
MPUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «lTomydyenne ammmuaka, U3y4eHue ero Bubmmorexa [IOK
N y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCI0Ta, €€ hu3ndeckue u bubmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
AMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpenuii. XuMuieckoe bubmmorexa LIOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY KaIoIe cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeua pochopa (V) u

33 (boccg)o pHasi Kch(fTa q)q)plzsn(qezmne u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTy4YEeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YIOOPECHUH. bubmmnoreka [JOK
3arpsi3HeHUE MPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

35 pu I())z[e Emnﬂeci&e A XUMHUYECKUE bubnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcupel yraepoaa, ux Gu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE C OKcuaoM yraeposa (IV)

37 VYrosnbHas KUCI0Ta U €€ CoNu bubmmorera LHOK
https://m.edso00.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme

38 "IlosrydyeHne yrieKucioro rasa. bu6nuorexa [IOK
KauectBenHast peaxiiys Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KakK O bubnmoreka LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YIIIepoaa
40 KpeMmuuii u ero coennnenus bubnuoreka LIOK
https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bu6nuoreka [IOK
«Baxueie HeMeTauIbl U UX https://m.edso00.ru/00ac0bf2
COCTMHEHUS
KonTtponsHas padora Ne3 o reme

42 «BaxHenmume HeMeTauIbl U UX bubmmorexa LHOK

https://m.edsoo.ru/00ac0e18
COCTMHEHUS
OO61mas XxapakTepuCcTUKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 MeTtannuueckas CBsI3b U bubnuotexa [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIOB

44 XuMHUYECKUEe CBONCTBA METAJIIIOB. bubnuoteka [JOK

DNEKTPOXUMHUYECKUH psif

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




HanpsHKEHUH METAILIIOB

OO61me cnocoObI MOTyYEHUS
MeTaiuioB. CruiaBel. Beuucienus mo

but6mmoreka [IOK

45 aBHE ec ea 7|
YPABHCHIAM XHMIHECCKHX PEAKIUH, https://m.edsoo.ru/00ael 156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
npuMecHu
bu6mmoreka [IOK
46 11
OHATHE O KOPPOSHH METAILIOB https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47
[Henoursie meraeI https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENbHBIE METAILIIBI — bu6nuoreka [IOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael5e8
. but6mmoreka [IOK
50 Bakueiimue coeTMHEHNUA KLU
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALMS
3HAHUU
5 JKécTkocTh BOABI M CIOCOOBI €€ bubmunoreka LIOK
YCTPaHEHUS https://m.edsoo.ru/00ac1 886
[IpakTuyeckas padora Ne 6 mo Teme
53 "XKEcTKOCTL BOABI M METOAEI €€ bubnnorexa LIOK
" A A https://m.edsoo.ru/00aelael
YCTpaHECHUS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuoreka [{OK




https://m.edsoo.ru/00ae1d86

OKCI/II[BI, TUAPOKCUIBI U COJIA KCIIC3a

but6mmoreka [IOK

> (IT) u xenesa (II) https://m.edsoo.ru/00ae35e6
58 O00011eHNE U CUCTEMATU3ALMS
3HaHUHI
[TpakTuueckas padota Ne 7. Pemenue
59 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«BaxHene MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Boruncnenus mo ypaBHeHUSIM
XUMHYECKHUX PEaKIINii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [JOK
COAEPKUT IpuUMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IIPOIYKTa
peaxkuuu
61 O0001IEeHNEe U CUCTEMATU3ALMS
3HaHUH’
Kontposbnas padota Ne4 o teme
62 «Baxnelnme MeTaJIbl U UX
COETMHEHUS
63 BemectBa u matepuansl B bubmunoreka LIOK
MIOBCEIHEBHON XKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE bu6nuoreka [IOK
OKPYXaroIIEeH Cpeabl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bu6nuoreka [IOK
9KOJIOTUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHslil ypok. O60011eHue u bubmmoreka [JOK

cUCTeEMaTH3alus 3HaHU!

https://m.edsoo.ru/00ae0d0a




PesepBHbIil ypok. O6001meHNE 1

but6mmoreka [IOK

67 cucTeMaTu3alus 3HaHu’ ! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHue u | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TOHATHSD)

1.1

pacKpbIBaThb CMBICT OCHOBHBIX XUMHUYECKHX IIOHSTHI: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpHAsh macca, MaccoBas JAOJs XHMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCU(pUKALUA  PEaKIHil:  peakluud  COSAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIMH, TEIUIoBOW 3 (HEKT peakiuu, pacTBOp,

MaccoBast 10Jis BellecTna (MPOLIeHTHAs KOHIIEHTpAIHs) B pacTBOpE

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHATH 3TU MOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJISI COCTaBICHUS (HOpMyT

BEILIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUMA MaccChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOr0 Y4YCHHA, 3aKOHa

ABoraznpo

1.5

OIpCaAcIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE peaknuu (M0 YHUCIy M COCTaBYy

YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIIOBOMY (P dekTy)

1.7

BBIUMCIISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl

BCIICCTB




1.8

BBIUMCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUS — HaOII0eHHeE,
U3MEpEHUe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIH )

ITo Teme: «BaxxHeiimue npeACcTaBUTENN HEOPTAaHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUEC, COJIb

2.2

ONpeaAC/IsAITb NPUHAMJICI)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJIacCy

COoeMHEeHMH 10 popMmysiam

23

KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepU30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XUMHUUYCCKUX

MPEBpAICHUH B Pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUSA XUMHUYECKOM TMOCYIOH |
1a00paTOpPHEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKUUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOIYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECNEHHOM MAacCOBOM [JI0JIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaenH, METHIOPaHX U IPYTHE)

2.7

MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKON peakiiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aromoB.

Xumudaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aTOMa,
SNIEKTPOHHBIA CIIOM aToMa, aTroMHas OpOWTal b, paalyCc aToMa,

XUMHYECCKass CBA3b, IOJIsIpHAasd W HCIOJIAPHAasA KOBAJICHTHAas CBA3b,




ANEKTPOOTPULATEIIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnueckoit
CHUCTEMbl XMMHYECKHUX OJJIEMEHTOB: pa3jM4aTh MOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)y u «mnobounas moarpymnma (brpymma)y,
«MalbIe» U «OOJBIINE)» TIEPUOJIBI
packpbiBath cmbici [lepuopmueckoro 3akona .M. Menzeneesa:
14 JEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKHX DJJEMEHTOB OT HX TmonoxeHus B [lepuonnueckon
CUCTEME
COOTHOCUTHh  O0O3HAY€HHUs, KOTOpble UMEITCAs B  Tabmuie
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.W.
3.5 MeHpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SIM)
16 ONpeAeNsiTh  CTENeHb OKHUCJICHHUS  O3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSX
37 OTIPECNATh BUJ XHUMHUYECKON CBsI3W (KOBAaJICHTHass W HOHHAs) B
' HEOPraHMYECKUX COSAMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa30BaTeILHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTarta

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX IIOHSTHI: pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLHAIINS,
peakIuu HOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe pPaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC peaKIum, OKHCIIUTEIb,
BOCCTAQHOBUTENIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,

aMm(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAas, HOHHas,




MGT&HHH‘IGCK&H), KpUCTaJNINYCCKaA peméTKa, CIlNIaBbl, CKOPOCTb

XUMHYECKON peaKkiuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

COCTaBJIAAITb YPAaBHCHUA 3JI€KTpOHHTI/I‘IeCKOI>'I Jucconmuanumn KHCIIOT,
mIeJouYed M COJIeH, TOJHBIE W COKpalIEHHBIE YpaBHEHUS PEAKLIMM

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX peaKIuit

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo temam: «Hemeramnel U uUX coequHeHUsT» W «MeTaluibl U HUX

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICHU(PUUCCKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELICCTB, IMOITBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIui

2.2

COCTaBJISITh YPAaBHEHMs pEaKIUi, MOATBEPKAAIOLIUX CYIIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB
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IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSX

24

cJIea0BaThb IpaBujiaM II0JIb30BaHU XUMHYECKOUI HOCYI[Oﬁ )41
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBWJIaM OOpAIIECHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a)

2.5

NPOBOIUTH pEaKIMM, MOATBEPKIAIONINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABaTh OMNBITHBIM IyTEM XJIOPHI-,
Opomupa, wuoaupa, kapObonar, ¢Qocdar, cwimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpPaX HEOPIAHMYECKUX BEIIECTB

ITo Teme: «XuMus U OKpy’KaroILas cpeaay

3.1

pacKpbIBaTb CMBICT OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIIECCTBA, KOPPO3UAd METAJIIIOB




3.2

HpI/IMeHHTI: OCHOBHBIC onepauHH MBICHHTCHBHOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB}I3GI>'I —  AJId I/I3y‘IeHI/I}I
CBOWCTB BEIIECTB M XUMHYECKHX pEAKIMi, ©CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIHN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHaqaanLIe XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XHUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTBa 1 cmecru. CrrocoObl

pas3zaeneHus cMecen

1.3

AToMBI W MOJICKYJIBI. Xumudaeckrue d3neMeHThl. CHMBOJBI  XMMHYECKHX

aeMeHTOB. [IpoCThie U CIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg  Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 1011 XUMUYECKOIO 3JIEMEHTA

B COCAUHECHUUN

1.5

KonuuectBo BemectBa. Moisib. MosipHas Macca. B3auMOCBSI3b KOJMYECTBA,
Macchl M YMCIA CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XMMHMUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCTB. XUMHUUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PEaKIuid (COeTMHECHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

XUMUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B nabGoparopur U mnpuéMamMu oOparieHuss ¢ J1a0opaTOpHBIM
o0opyioBaHHEM, W3yYCHHE M OINHCaHUE (PU3NUECKUX CBOWCTB 00pa3IloB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJla, pPaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKATMBAHME MEIHON  IMPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIIOTOW) SBIEHWUW, HAOMIOIEHWE W OIUCaHWe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKHUX peakiuil (pa3foKeHWe caxapa,
B3aMMOJICICTBUE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe

ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJECUCTBHUE XKeje3a C pacCTBOPOM




conu meau(1l), n3ydenue crnocoOoB pazaeneHus: cMeceil (C mMOMOIIbI0 MarHUTa,
(bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHUIUIAIMS, Xpomatorpadus), MpoBeacHUE
OUYMCTKHU MTOBAPEHHOM cOJM, HAOIOICHUE W OMTUCAHKE PE3YIBTATOB MPOBEACHHUS
OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHHE MOJeIei

MOJIEKYI (IIIapOCTEP>KHEBBIX )

Baxneimue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3gyx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — aneMeHT W mpocToe
BenlecTBo. HaxoxaeHuwe kuciaopoja B mpupojne, (pusmiyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucmopoga. CrocoOsr
MOJly4eHHUsl Kuciaopoga B Jjaboparopud M MpoMbllieHHOCTH. KpyroBopot

Kucinopoaa B npupoae. O30H — amtoTponHast MOAU(pUKAIMS KHCIOPOoaa

2.2

TennoBoil 3P PeKT XUMUIECKON peakiui, TEePMOXUMUYECKHE YPaBHEHUSI, 3K30-
Y DHAOTEPMHYECKUE peakuuu. TOIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpylieHrne 030HOBOTO C0s
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Bonopon — anemeHT M mpocroe BemectBo. HaxokaeHue Bomopona B IMPUPOZE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucinors! 1 conu
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MomnsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoWcrBa BOAbl. Boxa kak  pactBopuTens.  PacTBOpBL
HacplieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPHMMOCTH BELIECTB B BOJE.
MaccoBasg nons Bewecrsa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUpPOJE M B KW3HU 4YesoBeka. Kpyrosopor
BOABl B Ipupoje. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OYMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanust neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojeo0Opa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HecosieoOpazyrone. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMcTBa OKCUAOB. [losryueHne okcuioB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusl. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHul. [loryuenune ocHOBaHUM

2.8

Kucnorel. Knaccudukanuss kuciaor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Pan axtuBHOcTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

Comu. Homenknarypa coneil. ®uznueckue M XUMHYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MECXKAY KilacCaMU HEOPraHNYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH  SKCHEPUMEHT: KAadyeCTBEHHOE OIpPENENIEHHE  COAECPIKaHMS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclo3HaBaHHE U M3YUYCHUE
CBOMCTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHUS BO3HUKHOBEHUS M MPEKpaIIeHUs] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpa3lilaMu OKCHJOB U ONHCAaHHE HX CBOICTB, MOJy4YeHHe, coOupaHue,
pacro3HaBaHHe W HM3yueHHE CBOWMCTB BOJIOpOJa (FOpPeHHE), B3aMMOJCHCTBHUE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHNE BUICOMATEPHATIOB),
HaOrofeHne OoO0paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJCWUCTBHE BOJbI C MeETalNIaMd (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BaHME BHJICOMATEpHAIIOB), OIPEACICHUE PACTBOPOB
KUCJIOT U IIEJNOYed C MOMOIIbI0 HHAWKATOPOB, HCCIEIOBaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIIOACHUWE W3MEHEHUS
OKpacKM HHJHMKAaTOpPOB B pPAacTBOpax KHCIOT M IIEJIOYEH, H3ydeHUe
B3aumoeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHellne Kiacchl HEOPTaHMYECKUX

COEIUHEHUI

[lepronnueckuii 3akoH U [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEITBHO-

BOCCTAHOBUTCIILHBIC PCAKIINN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dieMeHTOB. [loHstue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJLIbI,
raJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am{QoTepHbIC

OKCH/IbI i TUPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3yemMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEpUOJHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menzaeneesa.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa




3.3

Crpoenne atomMoB. CoctaB aToMHBIX anep. M3oronbl. Dnekrponsl. CTpoeHUe
JIEKTPOHHBIX 000J04YeK aTroMoB IMepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKa XUMHUUYECKOTO

3JIEMEHTa MO ero nojoxeHuto B [lepuoguueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINNaM M MEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUA HAykKu U npaktuku. .M. MenneneeB — yd€HbId U

TpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. MoOHHAs CBS3b

3.6

Crencup okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCakunu. HpOI_IGCCBI

OKHCJICHMS B BOCcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN HKCIEPUMEHT: H3yYyeHHE OOpa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THUAPOKCHAA IMHKA C pPacTBOpaMU KHUCIOT U
niesouel, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAaHOBUTENBHBIX peaKkluil (TOpeHue, peakliuu pas3yIoKeHHsl, COEITUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

BemectBo 1 xumnueckast peakuusi. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cucremMa XuMU4Yeckux 3mnemeHToB J[. M.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHYECKHUX DJIEMEHTOB TNEPBBIX TPEX TMEPHOJIOB, KaIUsl, KalblUs W HX
COEAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUITMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMU4ecKkoi cBsi3u. Kiaccudukamust 1 HOMEHKIaTypa HEOPraHUIECKUX
BELIECTB (MEXIyHApOoAHas U TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JMyHbIM KJacCaM HEOPraHWYECKUX  COCIMHEHU,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U




COCTaBy YYacTBYIOUIMX B pPEAaKLUMU BEIIECTB, MO TEMJIOBOMY J(PQeKTy, Io
M3MEHEHMIO CTENEeHEH OKHCICHMSI XMMHMUYECKHX JIEMEHTOB, 0 0OpaTUMOCTH,
[0 YYacTHIO KaTaau3aropa). OK30- M  JHIOTEPMHYECKHE  peaklluy,

TepMOXUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUUYECKOM peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue o XUMHUECKOM PaBHOBCCHUMU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOI'O paBHOBECUS

L.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHONM  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ C HCIIOJb30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 2IEKTPONTUTUYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb quccounanuu. CUIIbHbBIE U clla0dble 3JEKTPOIUTHI.
Peakiiun MoOHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEaKIMi MOHHOrO oOMeHa,
MOJHBIE M COKpalléHHbIE HOHHBIE ypaBHEHMs peakiuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W cOJlel B CBeTe TNPEACTABICHUA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiii Ha MOHBI. [loHsITHE O THApOIM3E coneit

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMHU KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEHIECTB (XJOpWIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklMd OT BO3JACUCTBUSA pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Mpolecca
JUCCOLIMAIIMM  KUCJIOT, IIeJoued M cosieil  (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE ONBITOB, WIUIIOCTPUPYIOMIUX IPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUEe OCaJKa, BBIICTICHHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPH OKHCIUTEIbHO-
BOCCTAaHOBUTENIBHBIX peaKIuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCTUHEHUS);
pacrno3HaBaHHe HEOPraHUYECKUX BEIIECTB C MOMOUIbIO KAU€CTBEHHBIX peaKlui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeranne! n ux COCIUHCHUA

2.1

OOmass xapakTepuctuka rajioreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne u (pu3nueckue CBONCTBA IPOCTHIX

BELIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa




(B3auMoOJIeHiCTBHE C MeETaUlaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPOI.
CongHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHHUE, MpUMEHEeHHE. JleiicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4elioBeKa. BakHeilne XJopuabl U ux

HaxO0XXJICHUE B IIPUPOJIC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XUMHUECKHUE CBoOiicTBa cepbl. CepoBOOpOA, CTPOEHUE,
¢busznueckne M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (PU3NYECKHEe U XMMHYECKHE CBOMCTBA
(oOmmue Kak MpencTaBHTENs Kiacca KUCIOT U crenupuieckre). XUMUYECKUEe
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO CIOc00a MOIy4eHUs] CEepHOM
Kkuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KQaUECTBEHHAsl PEAKLHS Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kaloulel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPOLE,
¢usnyeckue U XuMuieckue cpoiictea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (pu3nM4eckue W XMMUYECKHE CBOICTBa, moiydeHHe u npumeHenue. Conu
aMMOHMS, HX (u3nyeckue ¥ XHUMHUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHHUA. A30THas KUCIIOTa, €€ MOJIyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOicTBa (00IIME Kak IpeAcTaBUTENs Kiacca
KHCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBE MHUHEPAJIBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
CpeAbl COEIUHEHUAMH a30Ta (KUCIOTHBIE T0KIH, 3arpsi3HEHHE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukauu Gocdopa, huznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u dochopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, momydeHue. lcnonbp3zoBanue ¢ochaToB B KauyecTBe

MUHEpaTbHBIX yI00pCHUI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. Vrnepo;[, AJUIOTPOITHBIC
Moau(UKaAIMKM, paclpocTpaHeHHEe B MpUpojle, (U3MUecKHue U XUMUYECKHE

cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,




ux (usznyeckre M XMMHUYECKUE CBOMCTBA, JCHUCTBHE HA >KHUBBIE OpPTaHU3MBI,
MOJIyYeHHE U NMPUMEHEHHE. DKOJIOIHYECKHe MPOOIEeMbl, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumoreza ria00ambHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIH
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
noHbl. Vcnonp3oBanue kapOOHAaTOB B OBITY, MEAMLUHE, MPOMBIIICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[lepBoHayaIbHBIE TOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 9TaH, OSTWJIEH, alETWJIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciorta). Mx cocraB m xumuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBaX: XHpax, OeNKax, yrieBoJax — U HUX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupojge. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) n kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
GBITy, MCIUIIUHC, TPOMBIIIIIICHHOCTH. Baxueiimnme CTPOUTCIIBHBIC MATCPUATIbIL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, Xxene300eToH. IIpobiembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3yueHHe OOpas3lloB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEJACHUE KAYECTBEHHBIX pPEaKIUd Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkre 1 XUMUYECKHE CBOIMCTBA raJIor€HOB M UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUECOMATEPHATIOB); O3HAKOMIJICHHE C OOpasliamMu XJIOPHIOB
(raoreHuIoB); O3HAKOMJICHHE C oOpasllaMH cepbl U €€ COCAMHEHUSIMHU
(BOBMOXKHO  HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAOMIOJEHUE TMpoIecca
oOyriiMBaHUsl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHON KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoAeHHE MpH3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOIMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJACOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (HocPOPHBIX YAOOpEHUN; OTydeHNE, COOMpaHne, paclio3HABAHUE H
M3y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAaueCTBEHHBIX peakIuil Ha HOH
aMmmMoHHS U ¢ocar-uOH U U3YYCHHE TPU3HAKOB WX TMPOTEKAHUS,

B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO




HCIOJIb30BAaHNE BHJIEOMATEPUANIOB); HM3YyYEHHE MOJEIEH KPUCTAIUIMUECKUX
pewéTok anmasza, rpadura, (yJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IIPOTHBOra3a; IOJIy4deHue, coOMpaHHe, pacllo3HaBaHME M M3Y4YEHHE CBOMICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KayeCTBEHHBIX peakiuii Ha KapOoHAT- H
CWIMKAaT-HOHBl M W3yYEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHON IPOMBIIIJIEHHOCTH; PEIICHUE HKCIIEPUMEHTAIBHBIX

3aaa4 110 TEMC «Baxxneinne HeMeTa Ikl U UX COCOUHCHUA»

Merannsl 1 ©X COCOAUMHCHU A

3.1

OO01ast XapaKTepUCTUKAa XMMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxeHus B Ilepuonuueckol cucreMe XUMHYECKUX diaeMeHToB J[.H.
MenpeneeBa u crpoeHusi aToMoB. CTpoeHHre MeTallioB. Merannuyeckasi CBsi3b U
METAJNIMYECKasl ~KpUCTaUIMYecKassh pelmeTKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUA METaJIOB

3.2

dusnyeckrue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

OBITY ¥ TPOMBIIICHHOCTH

3.3

[[lenounsle MeTaybl: moyiokeHHE B llepuoamyeckon cucTeMe XHUMUYECKUX
snementoB .M. MeHnaeneeBa; cTpo€HHE WX aTOMOB; HaXOXKJIEHHUE B MPHUPOJE.
dusnyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METaNIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAIBI MarHuid W KalblMi:  IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumMmuueckux 3emeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmme coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomyHui: nonoxeHue B Ilepuonuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MennaeneeBa; CTpoeHHE aroMa; HaxoXieHUE B mpupozae. duznueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA

AJTFOMHHUA

3.6

Keneszo: nonoxenne B [leprnonnueckoi cucreme Xxumudeckux sneMenTon J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHWe B mpupone. Dusznueckue u

XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCUIb U conu kene3a(ll) u




xene3a(lll), ux cocras, CBOMCTBA U OTyUYEHUE

3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMu METAIIJIOB U CILIABOB,
X (U3MYECKUMH CBOMCTBAMU; U3YUYEHHUE PE3yJbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), 0ocoOeHHOCTEN
B3aMMOJICIICTBUSL  OKCHJAa Kalbliud W HaTpusi ¢ BOAOW (BO3MOXKHO
WCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BHJIEOMATEPHUAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA HMOHBI
(Maramsi, KanbItus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaOIII0/IEHNE U OMKCAaHUE MPOIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHUE  BHJIEOMATEPHANIOB);
uccienoBanre aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHNE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 Teme «BaxHelmue MeTamisl U

nX COCAUHCHU A

XuMHs ¥ OKpY’Karolas cpena

4.1

HoBble maTepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
YKW3HU 4YesloBeKa. XUMHUsS U 3J0poBbe. be3omacHoe MCmob30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPAaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomieid cpeanl [1/IK. Ponb XuMuu B pelieHMH 3KOJIOTHUECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HE(TH),

MPOAYKTHI UX MEPEPaOOTKU, UX POJIb B OBITY U MIPOMBIIIICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaIb)




IMPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble Tpe0OBaHUsI K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IMI03HABa€MOCTU SIBIEHUH MPUPOIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJIbTypbl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIeCTBa;

IMOHUMAaHHUEC MECTAa XUMHH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUSA BCIICCTB U UIYUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCEHUEC HCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

0 cdepax npodeCcCHOHATBHOU JeSITeNLHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiel mpodecCHOHAIBHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPEIHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:

2.1

BOKHEHIIME XWMHYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMeCh, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSs), XUMHUYeCKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU PA3JIOKEHUs, peaKkluu
3aMeIeHNs, peakIuu OOMeHa, TeruioBod 3((eKT peakiuu, 3K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIo

9JICMCHTA B COCAMHCHNN, MAaCCOBas A0S U MPOLICHTHAA KOHICHTPALIHA




BELIECTBA B PacTBOPE, AAPO aTOMA, JICKTPOHHBIN CJIIOM aTOMa, aTOMHas
opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMHUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, MOJIAPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTaLIMUecKass peleéTka (aTOMHas, MOHHAas, MeTauIMJyecKasi,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMOH, JJIEKTPOJIMT M HEJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMALNsS, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb  H
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTHMble U HEOOpaTUMblE pEaKIHH,
CKOpOCTb XMMMYECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIAralOlIe€ 3aKOHbl XHMMHUHU: 3aKOH COXPAHEHHS MacChl,
nepuoanueckud 3axkoH .M. MengeneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpDHAsl ~ Teopus,  TEOpHus

BHGKTpO.HI/ITI/I‘ICCKOI\/'I Jucconruanuu

Bnaagenue ocHOBaMu XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

YMCHUC IMMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM 4HCIe MHHEpaJbHBIC YHAOOpPEHHs, METAaUIbl W CIUIABHI,
HOPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrmst, mpupogHOTO raza, HeTH) B OBITY, CEIbCKOM XO3SMCTBE, Ha
MMPOU3BOACTBC WM IMOHHWMAHUC 3HAYCHHUA KUPOB, 6CJIKOB, YTJICBOJOB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHYCCKHUEC 3HAHHA CO 3HAHHAMHU OPYTrUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OMbITa paboTHl ¢ PA3TUYHBIMM UCTOYHMKAMHU HH(OpMaIu
0 XUMHMM (Hay4dHas M Hay4yHO-IIONYJIIpHas JIMTeparypa, CIOBapH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMAIMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaTe.HBHBIX 3aJga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSTHWHOTO amnrmapara M CHMBOJHUYCCKOTO




S3bIKa XMMUH JUISI COCTaBJIeHUs (HOpMyN HEOPraHMYECKHX BEIIECTB,
YpaBHEHUM  XMMHUYECKHMX  pPEakIMd; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJOXKEHHs dJieMeHTa B [lepuonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaAMH CTPOCHHA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee YHcio
JJIEKTPOHOB), PpACIpeNeIeHHEM JJIEKTPOHOB IO SHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOOB, KATUS U KaJTbLUS
IIpencraBinenne O  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),

6 MNpPOCTBHIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmnueckoir cucremMe (B MajblXx TEpPHOJAX H  TJIABHBIX
MOATPYMIax) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUUYECKHE PEAKIIUN

8 YMeHue onpeaensrh:

o1 BAJICHTHOCTh U CTEMEHb OKHMCIICHUS] XUMHUYECKUX 3JIEMEHTOB, 3aps]

' MOHA

g ) BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

‘ COCIMHEHUSX

8.3 XapakTep Cpebl B BOJAHBIX PacTBOpPaX BEMIECTB (KUCIOT, OCHOBAaHUM)

8.4 OKUCIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath (pU3NUYECKUe U XUMHUECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOJ, TpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPpUM, Kalul, MarHHM,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHCJIE HX BOJHBIX pacTBOPOB (Boja,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIbI U THUIPOKCHIBI

97 meramioB [-IIA rpynn, amomunusi, meau (II), uunka, xenesa (I u

I1I), okcunpr yrnepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,

dbocdopHas, yrojibHasi, KpeMHHEBasK KHCIIOTa U UX COJIN)




IMPOTrHO3UPOBATH u XapaKTCPU30BaATh CBOMCTBaA BCIICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, IPUMCHCHHUEC BCIICCTB B

23 3aBUCHMOCTHU OT UX CBOWMCTB, BO3MOKHOCTh IIPOTEKAHUSI XUMHUECKUX
MPEBpAICHUH B Pa3JIMYHbIX YCIOBUSIX
0 YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHUS PEaKIIHii, B
TOM YHCIIE:
10.1 peakiuii H'OoHHOTro 0OMeHa
10.2 OKUCITUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpyrmin) HeOpraHUYeCKUX BEUIECTB
10.4 MOATBEPIKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHue BIUUCIATh (TPOBOIUTE PACUEThI):
111 OTHOCUTENIbHYI0 MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 0 YpaBHEHUSM XHMHUYECKUX PEAKIUHd W HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIyKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4yHOro To3HaHus  (HabmioneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUYEHUU BEILECTB U
' XUMHUYECKHX SIBICHUW; YyMeHue cQopMyaupoBaTh MpodiaemMy U
MPEAIOKUTH YT €€ PeIIeHUs
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCYJI0H M JIa0OpaTOPHBIM 000PYIOBAaHHEM
paBHJiaMu O€30MaCHOTO OOPAIEHHS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM JKU3HU, TIPABUIIAMU MTOBEJACHUS B LIEISIX cOepeKeHUs
123 30POBbsl U OKPYKAlOIIEeW MNPUPOAHON Cpellbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI HAa >KMUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CMOCOOOB YMEHBUICHHS U MPEJOTBPALLEHUS UX BPEAHOIO
BO3JECHCTBUSA
3 Hannure mpakTU4eCKHX HABBIKOB TUTAHUPOBAHHS M OCYIIECTBICHHUS

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!




13.1

HN3YYCHUC U OIMUCAHUC (bI/I3H‘{€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC
C (bPISI/I‘IeCKI/IMI/I n XHUMHUYCCKUMU SABJICHUSMHU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CIIOCO00B pa3JeleHus cMecel

13.3

NOJlyYeHUE KHUCIOpOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4EHUE
BOZIOPO/Ia ¥ M3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YTJIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUEC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE WH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) s OnpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIEIOBaHHE M OMNHMCAaHHE CBOICTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHUJAaMH  METaJUIOB,  PAacTBOPUMBIMH U HEPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4YEeHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJIH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AQIIOMHHUS H

LUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COECIUHEHMI; «INEeKTPOIUTUYECKAS
IHucconmanusy; «BakHeHllmne HeEMETAUIBI W HUX COCAUHEHUS;

«BaxkHelIe MeTajUIbl U UX COCIUHEHUS)

13.8

XAMUYECKHUE SKCIIEpUMEHTHI, HJUTIOCTPUPYIOLIIE IIPU3HAKU
NPOTEKAHUS PEaKIMii MOHHOTO OOMEHA; KAaUYeCTBCHHBIC PEaKIUH Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOPAaX MOHBI: XJOPHI-, OpOMHI-,
wonua-, cyinedar-, ¢ocdar-, KapOoOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aMMOHHA, Maruuvs, KaJdblOUWs, aJIIOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA
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VYwmenue:

14.1

NpPEACTaBIATh pe3yJbTaThl d3KCIEpUMEHTa B (opME BBIBOJOB,
JI0Ka3aTenbCTB, Tpa@UKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3H MCXKAY PCAJIbHO Ha6J'IIOI[aCMI)IMI/I XHUMHUYCCKUMHU




SABJICHUSAMMU U MMPOLCCCaAaMH, MPOUCXOAAINIUMUA B MAKpO- U MUKPOMHUPE,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘IaHBHBIG XUMHNYCCKUC ITOHATUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTEIeHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENbHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J XUMHYECKOI'O 3JICMCHTA

B COCIMHCHUHN

1.5

KomnuectBo BemiectBa. Monb. MonsipHass mMacca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJINMYECTBA, MACChI M YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndeckre M XUMUUYECKHE SBIICHHSI. XHUMHUUECKas pCakuusa u e€ IIPpHU3HAKU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPABHEHMUS

Ilepuonnueckuii 3akoH u Ilepuonnueckass cucTeMa XMMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CtpoeHre aTOMOB

2.1

[lepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMu4eckux 3aeMeHToB J[. 1.
Menneneesa. Ilepuoaer u rpynmnel. @U3MYECKHUI CMBICH MTOPSIAKOBOTO HOMEpA,

HOMEPOB MepHo/ia U TPYIIIHI JIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aTOMHbIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX ~ 000JI0ueK aToMOB TmepBbIX 20 XHWMHYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B W3MEHEHUH CBOMCTB XMMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOAOB, Kaiuus, Kaiublus (paguyca aTOMOB, 3JIEKTPOOTPHULATEIbHOCTH,
METAIMYECKUX W  HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIUWHEHUH B
COOTBETCTBUM C TIIOJOKEHUEM 73iIeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUEM HUX ATOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHasi M HEMOJIApHAsi)  CBSI3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHUYCCKHUX 3JIEMCHTOB. HNonnas CBA3b.




Merannnueckas cBSI3b

3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWUYECKUMX BewlecTB. Hemeraiwibl U ux

COCOAMHCHUS. Merannsl 1 uX COCIUHECHUA

4.1

Knaccugpukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(comeobpa3yromue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) u
HecoJIeoOpa3yronme; OCHOBaHWHM (IIEIOYM W HEPACTBOPUMBIE OCHOBAaHMS);
KUCTOT  (KUCIIOpOACOAepX alue © OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX )

4.2

dusznyecknue W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HEMETAJIIIOB!

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpeMHHS

4.3

®u3nueckue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAIIOB: JIUTHS,
HATpHsl, Kaous, MarHusl U KaJbIUs, aJIOMHHHS, jKelle3a. DICKTPOXUMUUYCCKHUI

PAI HAIIPSKEHUN METalIOB

44

Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUM HEMETAIUIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnveckue U XMUMHYECKHE CBOMCTBAa OKCHUIIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuausa(1V). [Tlonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymn, nmaka, memu(Il) u

xenesa(ll, IIT). [Tonyyenue okcua0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHUN M aM(OTEPHBIX TMIPOKCUAOB (HA MpHMEpe
THJIPOKCUIOB  QIIOMUHUS, JKenle3a, IuHKa). IlomydyeHue ocHOBaHUH H

aM(OTEPHBIX THAPOKCHJIOB

4.8

OOme XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue Kuciaot

4.9

OO0mue XxuMrIeCcKue CBOMCTBa cpenHux coset. [lomyuenue conei

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa,

YIIIEKUCIIOTo Ta3a B 1abopaTopuun

4.11

[Monyuenne amMmuaka, CepHOH M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. Obmme




CHOCOOBI OJTYYSHUS METAJUIOB

4.12

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUN

5.1

Knaccudukanus XuMU4eCcKUX peakiidi Mo pa3IudHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBy Y4YaCTBYIOIMX B PEAKIMHU BELIECTB, MO TEIUIOBOMY 3(dexry, 1o

W3MEHEHMIO CTeIICHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

5.2

TennoBoil 3¢ dexT XUMHYECKON peakIui, TePMOXHUMHUYECKIE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

53

OKUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuu. OKHCIUTENN M BOCCTAHOBUTEIM.
[Ipomieccbl  OKMCIEHUST M BOCCTAHOBICHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEILHOBOCCTAHOBUTCIIHHOM p€akuuu

54

Teopust NIEKTPONUTHYECKON AUcconrani. KaTuoHbI, aHMOHBL. DJIEKTPOJIUTHI U

HEAIEKTPONUThL. CUIIbHBIC U clla0ble NeKTPOIUThl. CTeneHb AUCCOIHAIH

5.5

Peakumu moHHOr0 OoOMeHa. YCIIOBHS NPOTEKaHUs PEeakIMii MOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHBIE HOHHBIE YPaBHEHUS peakLnuit

XuMUS B OKpY’Karolas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCIOJIb30BAaHUE BEUIECTB M XUMHUYECKMX pEakuuidi B JabopaTopuu U OBITY.

HepBaﬂ IMoMOIIb IMMPHU XUMHYCCKUX O0XKOraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl  cpembl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3MyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbras momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
pelIeHUH HKOJIOTHYECKUX MpobneM. YcuieHue mapHUKOBOro sddekra,

pa3pylIieHue 030HOBOTO CIIOS

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6I>ITy, MCIUINHUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO35HCTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
MMPOMBIIIJICHHOCTH HUX COGHHHGHHﬁ. IlousiTue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YIJIEBOJIOPOJOB (yroib, NPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHSA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPYH, YKCYCHas KUCIIOTA).

ITousrrie 0 OMOIOTHMYECKH BaXKHBIX BCIICCTBAX: KHUpPaAX, GGHKaX, YTJIEBOAAX — U UX




POJIA B ) KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 o popmMynamM XUMUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PaCTBOPEHHOIO BEILIECTBA B pPACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHHSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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