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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe denaepalbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEMIIUU MPENnogaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3zenaM M TeMaMm IPOrpaMMbl MO XUMHUH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIY EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE IeJIeH M3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUpPYEMbIe XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TrI00albHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUS.

N3yyenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJBTYpPbl JUYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW  yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON Hay4HOrO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



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

JlaHHBIe HampaBjieHUs B OOy4YEHHWU XUMHH OOECIEUMBAIOTCS CHEIU(UKON
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 OOYYalOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSTUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPHUHITUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEUIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSAS (YHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW U3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKalOIUi MUPY,
«buosorus. 5—7 kimacce» n «Pusznka. 7 xinacc.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JESITETLHOCTH YEJIOBEKAa W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIINUX (haKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNH K HAy4YHBIM METOJaM T[IO3HAHUS TPH U3YyYEHUU 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 >KH3HHU.

[Tpu u3yueHun XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe MeJH, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIBHON NIEATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCaoBHM, CITOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIIUMUCS
OTBITa PAa3HOOOPA3HON NEATEIHHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX yHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHWUBATH SIBJICHUS
OKPY’KaIOIIIET0 MHpA, WCIOJB3ys 3HAHUS W OIBIT, MOJTYUYEHHBIC TPU WU3YUYECHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTHUYECKU
I1eJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IICNISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOAHON CPEAbL;

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

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



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
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJB XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0Jisi XUMUYECKOTO 3JIEMEHTA B
COCUHEHHNH.

KomnuectBo Beniectsa. Mosb. MomnsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Du3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTMHEHNUS, Pa3I0KCHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOHU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
(bU3MYeCKUX CBOWCTB O0pa3llOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4YEHUE CIOCOOOB pa3/eieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BBITIApYBaHUE, JUCTUIUISAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(IIapOCTEepPKHEBBIX ).

Baxkueiue npeacraBuTe M HEOPraHUYECKUX BellecTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MPOCTOE
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MYECKHEe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoga. CrocoOb!



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 peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJICHHE MAPHUKOBOIr0 3(pekTa, pazpyieHrue 030HOBOrO CIOs.

Bonmopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3NYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxydeHust. KucmoTsl u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMSI.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IIPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromne. Homenknarypa oxcugoB. Dusumdeckne ©W XUMHUYECKUC
cBOMcTBa OKCHUIOB. [TomydyeHue okcuIoB.

OcHoBanus. Krnaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMHUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psanx akruBHoctM MetaimioB H. H. bekerosa.
[Tosrydyenue KUCoT.

Conu. HomeHnkiatypa coneid. @U3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eneTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOJA B BO3AyXE, MOIYUYCHHUE,
coOupaHue, pacrlo3HaBaHHE M H3YyYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYEHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposia ¢ okcugoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HatpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKH MHIANKATOPOB B PACTBOPAX KHCIIOT M IIEJIOYCH,
uzyuyeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

HHepuoanueckuii 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOTMBITKM KIACCU(DHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonmepuonnas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuonnueckoit cucrembl xumuueckux anneMeHToB [[. 1. Menneneesa. Ileprnoast
u rpynmbl. OU3NYECKUH CMBICH MOPSAJKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykd W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
rpakIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4deHHEe OoO0pas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOIIUX —~ NPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakliuy pa3ioKeHUsl, COSUHEHU).

Mestcnpeomemmnuie 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.

@dusnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, DIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MUYEeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/b1, COHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKHU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHU, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakivii Mo pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3¢(deKTy, Mo
U3MEHEHUIO CTETEeHEW OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHEe 0 TOMOTEHHBIX M TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumudeckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON peakuu. CocraBnenue YPaBHEHUMU



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3IIEKTPOHHOTO OanaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE WM COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHUYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCIOT, ILIEJI0Ye H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHre, peaklMM paslIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmasi xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBUE C METaUlaMH, HEMEeTalllaMH, [Ieno4amu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJyYE€HUE, NMpUMEHEHuE. [lelicTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M YeloBeKa. BakHeilme XJIOpUAbl M HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYeckue cBOMcTBa cepbl. CepoBOJOpO, CTpOeHHUe, (U3HUECKUe U
XUMUYECKre cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUecKue W XUMHYECKHE CBOWMCTBa (00mME Kak
NpEeACTaBUTENS KJjlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE peaklnu,
JeXalyue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YEHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. COMM CEpHON KUCIOThI, KAU€CTBEHHAs pEeaKIus Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MIPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Ccpeabl COENMHEHHMSIMHU Cepbl (KUCIOTHBIE OXIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
duznyeckue U XxuMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUax, ero
duznyecKknue 1 XMMHUYECKHE CBOMCTBA, OJyueHue U npuMenenne. Conu aMMOHUS,
ux (GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MoJiydyeHue, (PU3NYECKue U XUMHUYECKUe
CBOMCTBa (00OIIME Kak MPEACTaBUTENs Kjacca KUCIOT U crhenuduyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMU4eCKoe 3arpsi3HeHUuEe OKPYKaloUe cpeibl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciaora, Gu3HIecKre U XUMHIESCKHUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B KaUYECTBE MUHEPATHHBIX YI0OPECHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ cou, X GU3NYecKrue U XMMUYECKHE CBOMCTBA,
nojsyyeHue W npuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIM ra3, HEPTH),
OPOAYKTBl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, 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 mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlMid Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouirue (PU3NYECKUe M XUMHUYECKHE CBOWMCTBA
TraJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO MCIOJIb30BAHME BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOICHUE TMpollecca OOYyTIIMBaHUS caxapa I0J| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peakluu Ha CyJb(art-
MOH M HAOJI0JieHWE NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (hochopHBIX ymoOpeHui, moaydeHue,
coOupaHMe, pacro3HaBaHHME M M3yYEHUE CBOMCTB aMMHaKa, MpPOBEACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PocdaT-uoH U HU3ydYeHHE MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXKHO ~ HCIIOJB30BAHME  BHUEOMATEPUAIIOB), U3ydeHue  Mojelsen
KPUCTAIUTMYECKUX pemEToOK anmMasa, rpadura, (QyiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PACTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE M U3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYEHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
OPOAYKUMEH CHIMKATHOM IPOMBIIIIEHHOCTH, PEIICHHE HSKCIIEPUMEHTAJIbHBIX
3a7a4 110 TeMe « BakHenIne HeMETauIbl U UX COCIUHECHUS.

MeTaJibl 1 MX COeITMHEHUS

OO61mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B Ilepmommyeckon cucreMe xumudeckux ssemeHToB /J[. U.
MeHnpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTtamyeckas CBsA3b U
METaJuIMYecKas  KpUCTaUIMYecKass  pemérka.  ODJEKTPOXMMHUYECKHH  psil
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3MM METauioB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CryaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenouynbie MeTambl: MONOXKEHUE B [lepruonnueckoil cucTeMe XMMHUYECKUX
anemeHntoB /. M. MenpneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuabl 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, HaXOXKJICHHE B IIpupoie. PU3nyeckue 1 XMMUYECKUE 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
XUMUYECKUE CBOMCTBA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMud METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MOHAaMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxxkHenme
METaJUIbl U KX COCTUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs mpu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXaroleid cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpanus BemiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
pooJieM.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuaIbl).

Mescnpeomemmnbnie ceasu



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

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KilacCUPUKAIMA, TMEPUOJUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHUE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, €AMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA0OpEHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
paCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
YU Hay4YHOMY HAcCJEIHI0, NMOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAJIETh TOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4ueOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4E€OHBIX, IMO3HABATEIbHBIX 3aa4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEICHWE M TMOCTYIKH CBOMX TOBapUIIEH C MO3WLHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeaCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS IPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM 10
XUMHH, HEOOXOIUMBIE ISl OOBSACHEHHS HAOJIIOJIa€MBbIX IPOLECCOB U SIBJICHUM,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



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 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHUE K TPYyILy M pe3yjbTaraMm TPYJIOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUyATBHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHOoN nmpodeccuoHaaIbHON eITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHONIEHHME K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ O€30MMACHOTO MOBEICHUS IpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIIICHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYypbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTeH WX PEHICHUsS MOCPEICTBOM METOJ0B XHWMHUH,
9KOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TTO3HABATEIBHOM,
KOMMYHHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYMMBbIE TS
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAY4YHbIE TOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
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), WCIOIb30BAThH
MOHATHUS Il OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJIeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCe IMO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJEJACTBEHHBIC CBSI3M U
IPOTUBOPEYHS B U3YHUAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CY>KJICHHUIA;

NpUOOpPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (HopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATHh WM HWHTEPIPETHPOBATH WHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMYyJISIpHAsg  JUTeparypa XWMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJBI U 3alpPOCHl MPU MOUCKE W OTOOpe
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOTO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUN U
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMU CXEMaMH, JrarpaMMaMu,
apyrumu opmamu rpadyKu U UX KOMOHWHALMSIMU;

yMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XoJe Juamora W (WIM) IUCKYCCHUH) IO
CyLIeCTBY  0OcyXzaemMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIIOKCHHON 3a/1a4K;

YMEHUS  TPENCTaBIATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pPEe3yJIbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEIOBAaTEIbCKOM  JEATENBHOCTH MpPU  PEIICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPHUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHMBeEpCAJbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUCOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUA C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEH, YMCHHE
WCITIOJIH30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJdbTATOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue i TpeaAMETHOW obmact «XUMHS», BUIBI
JNEATENPHOCTH 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 BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, ICKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi pPEaKIus, KiacCu(UKaIus peakiuid: peakiuu
COCIMHECHUSA, PEAKIHMU PA3JIOKECHUSA, PEAKIMU 3aMEIICHUs, PEAKINU
oOMeHa, 3K30- U PHJAOTEPMHUUECKHE PEaKINu, TeIIoBoi d(pdeKT peakiuu,
AP0 aToMa, HJIEKTPOHHBINM CIIOM aroma, aroMHas OpOUTab, PaJNYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHas CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBasi JOJIsI BEIIECTBA
(mpolieHTHAsl KOHIIEHTpAIusl) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e HCIOJBH30BAaTh XHWMHYECKYI) CHUMBOJHUKY ISl COCTaBJiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOH CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT MX MOJIOXKeHUs B [lepmoamyeckoit cucreme,
3aKOHOB COXPAHEHHsSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTraipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «IJIaBHAA
noarpynmna (A-rpymnma)» u «nobounas noarpynmna (b-rpymma)», maisie u
OoJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnune «llepuonuueckass cucteMa XumMuU4eckux »dyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH 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
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITHI;

IIPOTHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (dopmyIe
COETMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio0, KiIacCHU(pUKAIIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBS3€H — IS HM3Y4YCHHsI CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKId, €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICITUPOBAHMUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHYECKOH  TOCyAOW W
7a00paTopHBIM O0OpYJOBaHWEM, a TaKXe MpaBWiIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TI0  BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO TMOJYYECHUIO W COOMPAHUIO
ra3o00pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHUX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKyja, WOH, KaTWOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMAYECKasl CBsI3b, TEIIOBOM 3 PexT
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, XUMHUUYECKasd CBS3b (KOBAJICHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTUMAas
xoHuentpanus I1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSTh 3TU IOHATHUSA IPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (GopMys
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPEIEATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, IPUHAMAJIECKHOCTh BEIIECTB K
ONpPENCIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XMUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUIMYECKON
PEIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich Ilepuonmueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIHCBhIBaTh W XapaKTEPU30BATh
tabnuunyo (opmy Ileproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMM ~ XapaKTEpPUCTHKAMH  CTPOEHHSI  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia sApa, OOIIee YHCIO0 DIEKTPOHOB U
pacrpesieieHue HMX IO DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCAMHEHUUN B
npezesiax MajbIX MEePUOJ0B U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YHCIy U COCTaBy YYAcCTBYIOIIMX B pPEAKLIUU
BEIECTB, MO TEMIOBOMY 3(P(DEKTy, 0 W3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IIpUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JIHCCOLMAIMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



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 CTpPOEHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO ©  MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOMoaTh  MOpaBuia  MOJb30BAaHUS ~ XUMHUYECKOM  mMOCcylol U
Ja00paTOpHBIM  O0OpYy/IOBaHMEM, a TakK)Ke IIpaBWa OOpaIlleHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3z000pa3HbBIX BEMIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapoonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OINEpAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEeMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHBIC METOIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo 4acoB
Ne HaunmenoBanue pa3aeoBs u DJIeKTPOHHBIe (HM(POBbIE)
n/n TeM MPOrpaMMbl Bcero Kontponueie Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pazgea 1. [lepBoHavaibHbIe XMMUYECKUE MOHATHS
XuMHsT — BaKHast 00J1acTh
L1 €CTCCTBO3HAHUS U 5 ) Bbu6nuoreka [JOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BeiectBa 1 XuMu4eckue 15 1 bubmuotexa [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 20
Pa3nes 2. BaskHelimne npeacTaBuTe/ I HECOPraHMYECKUX BelleCTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubanorexa HOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa. [lonsitue o kucinorax 2 1 Bbubnuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [Tonsarue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoagnueckuii 3axoH u [lepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckasi cBsizb. OKHCINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€AKIHH




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnunoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBs3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeity 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB IT1O 68

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undpoBbie
Ne i/m P Kontpoabnbie  IIpakTnueckue (upp )
NMPoOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3nen 1. BemecTBo 1 XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 1 bubanorexka [HOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHSI. 2 1 1 bubanorexka HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO6mas XxapakTepruCcTUKa XUMHUIECKUX 4 1 bubnnorexa [HOK
’ sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepucTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 buommorexa HOK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast xapaKTepucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas XxapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . by ' pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Nroro no pazgeny 25




Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

Bbu6nuoreka [JOK
3.1 006 7| 4
HIME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakuelimme MeTayuIbl U UX COEIUHEHMUS 16 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepuanbl B >KU3HU 4EJIOBEKA 3 bubmmorexa [IOK
) t p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Kontpoanueie  IMpakruueckue u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThl pecypesI

| [Ipeamer xumun. Posib XMMUU B KU3HU 1 bubmunoreka LIOK
yeJioBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsTue o MeToax MO3HAHUS B XUMHU 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM»

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubnuoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKHU ITOBApPEHHOM COJIN)»
but6mmoreka [IOK

6 ATOMEI M MOICKY bl ! https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoxHBIE BELIECTBA 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

10 X .B
mmirieckas popya. Basentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmoreka [IOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 1071 XUMHAYECKOr0O bubmunoreka LIOK
3JIEMEHTAa B COCAUHECHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. Mob. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d3 7fa
15 IIpu3Haky U ycaoBUs IPOTEKAHUS Bubmuotexa [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MacChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudyecTBa, MacChl
17 BEIIECTBA [0 YPAaBHCHUSAM XUMHYCCKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMHYEeCKUX peaKIuit
18 (coe I/IHq;HI/ISIH a3JI0KCHUS e bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O000IICHHE 1 bubmorexa OK
t et Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIY https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras Bubmuorexa [JOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448¢




npocroe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [IOK
poAta (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOblI 1moryueHus KUCI0poaa B
23 nabopaTopuu ¥ MPOMBINIIICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumnuueckoit
24 peaxkuuu, MOHATUE O bu6nuorexa LIOK
TEPMOXUMHUYECKOM YPAaBHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TommmBo (HeTh, yrosib U METaH).
25 3arpsi3HeHue BO3AyXxa, CIIOCOOBI €ro Bubmmorexa [IOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonydyenue u cobupanue KUcIopoia bubmmorexa LIOK
Y N P PO, https://m.edsoo.ru/ff0d4ae2
U3Yy4YEeHHE €ro CBOMCTBY
7 Bonopon — anemeHT u npocroe Bubmuotexa [JOK
BeliecTBO. HaxoxxaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
73 DOuU3NYECKUe U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmunoreka LIOK
31 «ITonmydenne u coOupanue BoI0poa,

W3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d442




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJTHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHEHUIO pPEaKIMK Ha OCHOBE 3aKOHa bubmmorexa [IOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHUI Ta30B
35 DOU3NYECKUe U XUMHUUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [TousTue 00 bubmuorexa [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputenas. HackleHHbIe
37 ¥ HEHACHI peHHBIS acTBOPKI. MaccoBas bubmmorexa [IOK
Hl P Pl https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroTtoBiieHre pacTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PAacCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas pabora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUu(UKAIUS, but6mmoreka [IOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
ITonyuenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue u XMMHUYECKUE CBOMCTBA bu6nuorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI ‘-I)GHI/ISI XHMHquKHe bubmorera [IOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06o0mmenre U cHCTEMaTH3alus 3HAaHUH
Hl 1 https://m.edsoo.ru/00ad9cb2
KonTtponsHas pabora Ne3 o reme
50 "OCHOBHEBIC KJIaCChl HCOPTaHUYECKUX bubmmorexa [IOK
o p https://m.edsoo.ru/00ad9¢1la
COCIMHCHHI
[TepBbie TOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHUX 31eMEHTOB. IloHsaTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52¢c
anemeHToB /I. 1. Menneneesa
but6mmorexa [IOK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

>4 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToOMOB 3J1eMeHTOB [leprnoanueckoit buGnnorexa LIOK
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunngeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BuTHA Hayku U nnpaktuku. J1. U. Bu6muotexa [JOK
MenneneeB — y4E€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
PesepBubIil ypok. O600IICHHE 1
58 CI/ICTIe)MaTI/IBZI_I:I/ISI 3HaHI/II;IH / bubmorexa [IOK
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas npoepouHast pabota
KontponbHas padota Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas CBA3b bubnmorexa LHOK
. https://m.edsoo.ru/00adb486
/ Becepoccuiickast mpoBepodHas paboTa
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XHUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumMudeckas CBA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBaneHTHast nonsipHas XuMHUYECKast Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeNoOJsipHAs XUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS but6mmoreka [IOK




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

65 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [JOK
peakiuu https://m.eds00.ru/00adb076
66 OKUCINUTEIN U BOCCTAHOBUTEIN 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
PesepBurblii ypok. O00011I€HIE U
P P EH but6mmoreka [IOK
67 cucTeMaTu3alus 3HaHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne atroma. XuMHUYECKas CBA3b»
68 PesepBHblit ypok. O60o0mienue u | bubmmoreka [JOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabnbie IlpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThbI padoThI
pecypcsl
IIepronrueckuit 3aKoH.

1 [lepuoauueckast cucrema 1 Bu6muotexa [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHUX DJIIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanms 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPTraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunpr xumudeckoii CBSI3U 1 THIIEI | bubmunoreka LIOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «IToBTOpEHUE U yriayOiieHue 3HaHUI 1 1
OCHOBHBIX Pa3/eNIoB Kypca 8 Kiacca»

6 Knaccudukanus xuMuaeckux 1 bu6nuorexa LIOK
pEaKUHi MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

but6moreka [IOK
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIIMIX
[TonsaTHEe 0 XMMUYECKOM PaBHOBECHHU.
bubmunoreka LIOK
8 @DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1

XHUMHYSCKOM PCAKIUU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bubmunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKON
10 ncconuarmy. CUIIBHEIE U cl1a0bIe bubmmorexa LOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonHurble ypaBHEHU PeaKIIN bubmmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN bubmmorexa IOK
p VI[ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOIIUAIIUU
XUMHYECKHE CBOKMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
bed " https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIITT
14 IMTonsgaTue o ruaponnse coiaei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U cucTeMaTru3aIus bubmuoreka [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenye dKCIepuMeHTAIILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9»
KonTtponsHas padora Ne2 o reme
17 «IIIEKTPOIUTHUECKAS TUCCOLIHAIIHAS bubmmorexa ITOK
p A HHATI https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUN B PACTBOPAX)
OO6m1as XxapakTepuCTHKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK




XUMUYECKHE CBOMCTBA, IMOJTyUYEHHUE,

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

MIPUMEHEHUE
[Ipaktrueckas padota Ne 2 o Teme
. bubmoreka [{OK
20 «ITonyueHnue COISTHON KUCIIOTHI,
.. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBONCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIN OOUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mast xapakTeprCcTHKa SJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJoTponHble MO (UKALIMY CEPBI.
7 Haxoxzaenue cepbl U €€ COeTMHEHU I but6mmoreka [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOeHHUE, bubmmoreka [JOK
bu3HYeCKre U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 ¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE ITPOMBIIIJIECHHOTO CIIoco0a
2% MIOJIy4Y€HUsI CEPHOM KUCIIOTHI. Bubmuotexa [JOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaOIIEH Cpeibl COEUHEHUSIMHU
cepbl
7 Brruncnenue MaccoBO# JJOIM BBIXOJ1a bubmuorexa [JOK
IPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepucTHKa 3JIEMEHTOB bubmuoteka [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHue
B IIpupoAe, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

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

AmMMmuak, ero pusnyeckue u

. but6mmoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOJYYEHUE U
https://m.edsoo0.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «lTomydyenne ammmuaka, U3y4eHue ero bubmmorexa LIOK
_ y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ (hu3ndecKue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
AMMOHHSI B KQUeCTBE MUHEPAThHBIX

32 no0pennii. XUMU4eckoe bubmmorexa [OK
yAODP ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY>KAIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) n

33 (1)00(%)0 pHaSI KI/ICJI((l))Ta (bqnfm(qe)cxne u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYYCHHE
Hcnonb3oBanue pocdaros B

14 KaueCcTBE MHUHEPATBHBIX YI00pEHUH. bu6nuoreka [JOK
3arpsi3HeHUE MPUPOTHOUN Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHE B

35 Ipu I(;z[e gmnrt){ecxrl)/le U XUMHAYECKHE bubnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yraepoaa, ux Gu3ndeckue u bubmmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKUE TTPOOTIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yraeposa (IV)

N bu6mmoreka [IOK
37 VYronbpHas KUCIIOTa U €€ COJTN
https://m.edso0.ru/00ac006¢c
[IpakTrueckas padota Ne 4 o Teme

13 "ITomy4yeHue yriieKucioro rasa. bu6nuoreka [IOK
KadectBennas peaxiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bubmunoreka LIOK
39 OPraHMYEeCKHX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCTMHECHUSX YTIIepoIa
. bubmuoreka [{OK
40 Kpemuuii u ero coeauHeHus
https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«Baxnenume HeMeTauIbl U UX https://m.eds00.ru/00ac0bf2
COCTMHCHUS
KonTtponpHas padora Ne3 o teme

. bubmuoreka [{OK
42 «Baxueine HeMeTaIbl M UX
https://m.edsoo.ru/00ac0e18
COCTMHCHUS
OO01mas xapaKTeprucTUKa XUMUIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannudeckas CBSI3b U bubmunoreka LIOK
METaJUTNYECKast KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuoreka [{OK

44 DNEKTPOXUMHUYECKUH psif

HanpsHKeHUH METAILIIOB

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




OO6mue cnocoObI MOTYYEHUS
METAJIIIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

but6mmoreka [IOK

45 7|
YPABHCHHAM XHMITACCKIX PEaKiii, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
npuMecHu
but6mmoreka [IOK
46 11
OHATHE O KOPPO3HI METAILTOB https://m.edsoo.ru/00ac1278
bubmunoreka LIOK
47
[HenormEie MeTaIEL https://m.edsoo.ru/00ac14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [IOK
Kajaus https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3eMENbHBIE METAILIBI — bu6nuoreka [JOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
. but6mmoreka [IOK
50 Bakueiimue coeTMHEHUA KLU
https://m.edsoo.ru/00aecl5e8
51 O00011eHNE U CUCTEMATU3ALMS
3HAaHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/00ac1 886
[Ipaktrueckas padota Ne 6 o Teme
53 "XécTKkoCcTh BOABLI M METOIBI €€ bubmmorexa LOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
but6mmoreka [IOK
54 A 7
JOMHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOICTBA OKCHU/IA U bu6nuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

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




OKcuapl, THAPOKCHUIBI M COJTH JKeJie3a

but6mmoreka [IOK

37 (IT) m sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMS
3HaHUH’
[IpakTuueckas padora Ne 7. Perenue
59 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«Baxnenmue MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, €CITH OJNH U3
60 peareHToB /1aH B U30bITKE UIIH Bu6muotexa [JOK
COZIEPKUT IIpUMECH. BrrunciieHus https://m.edsoo.ru/00ael1750
MaccOBOH J0JH BBIXOJa MPOJYKTa
peakuuu
61 O06o0011eHNe U cUCTeMaTU3aIUs
3HAHUH
Kontposbnas padota Ne4 o teme
62 «Baxnenmume MeTaJlIbl U UX
COCIMHEHUS
63 BemectBa 1 maTepuansl B bubmunoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE Bubmuotexa [JOK
OKpPY’KaIOIIEeH Cpesbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn bu6nuorexa [IOK
9KOJIOTHYECKHUX TPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O60011eHne u bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 PesepBHeIit ypok. O6o01IeHHE 1 bubnmoreka [JOK




cUCcTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00adb33c

68

PesepBHeIil ypok. O6o0IeHNe 1
cUCTeEMaTH3alus 3HaHU!

bubmunoreka LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNUSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHayanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKMX TOHSTHI: aToMm,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh macca, MaccoBas A0S XHWMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCU(pUKALUA  PEaKIHil:  peakluud  COCAUHECHHs,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakIuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIUH, TEIUIoBoW 3¢ (HEKT peakiuu, pacTBOp,

MaccoBast 10Jis BetlecTna (IPOLeHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY JUIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUSA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJSAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATh BaJICHTHOCTD aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUHECHUAX

1.6

KJIaCCU(UIUPOBATh XMUMHYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MACChL

BE€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl MMO3HAHUS — HaAOII0JIeHHeE,
U3MEpEHNe,  MOJCIUPOBAHME,  OKCIEPUMEHT  (peallbHbIi |

MBICJICHHBIH )

ITo Teme: «BaxxHeiimue npeACcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCECKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUEC, COJIb

2.2

OTpeeNATh MPUHAAJIEKHOCTh BEHIECTB K OMNPEACNIEHHOMY KIlaccy

COEIMHEHUH 1o GopMyiam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XHMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOJATBEp)KJas OMHMCAHHWE IpHUMEpamMHu

MOJIEKYJIIPHBIX YPABHEHHN COOTBETCTBYIOIUX XUMUYECKUX PEAKLINI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
KauC€CTBCHHOI'0O COCTaBa, BO3MOXXHOCTHU IIPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAaM TOJNB30BAaHUS XUMHUYECKOW TOCYIOH |
1abopaTOpHBIM 00OPYJIOBaHHWEM, a TakK)Ke IpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHUIO U COOUpaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), NMPUTOTOBICHHIO
pacTBOpOB € ONpEACIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloueid W KUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakMmyc, heHondTaaernt, METHIOPAHX U IPYTHeE)

2.7

MPOBOAUTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakiiuu

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

Xumundaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aTOMa,
SNIEKTPOHHBIA CIIOW aToMa, aToMHas OpOWTajb, pajlyCc aToMa,

XUMHYECKass CBA3b, IOJIsIpHAasd W HCIOJIAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHUA

3.2 KJIacCU(PUITUPOBATh XUMHUUECKHE JIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnyeckoit
CHUCTEMbl XMMHYECKHX OJJIEMEHTOB: pAa3jIN4aTh MOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)» u «mnobounas moarpymnma (brpymma)y,
«Malbie» U «OOJBIINE)» TIEPUOJIBI
packpbiBath cmbici Ilepuonmueckoro 3akona /.M. Menzeneesa:
14 JEMOHCTPUPOBATh MOHUMAaHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKUX DJJIEMEHTOB OT HuX TnonoxeHus B llepuonnueckoi
CUCTEME
COOTHOCUTh  00O3HAUeHWs, KOTOpPbIE HWMEITCS B TalmuIe
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.M.
3.5 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX OJEMEHTOB (COCTaB W 3apsja sapa, oO0IIee YHcIIo
AJIEKTPOHOB U pacHpeiesIeHuEe UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COETMHEHUSIX
37 ONpeAeniaTh BUJ XHUMHUECKOH CBs3U (KOBaJieHTHass W MOHHas) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TIOHSTHI: pPacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLHAIINS,
peakIi MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuy,
OKHCITUTEIILHOBOCCTAHOBHUTEIBHBIC peaKIum, OKHCITUTEITb,
BOCCTAHOBUTENIb, OKHCIECHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHUYECKas CBS3b  (KOBaJeHTHas, MOHHAas,

MGT&HHH‘IGCKa}I), KpUCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOpPOCTb




XUMHYECKON peaKkun

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBJIAITh YPABHEHUS DIICKTPOJIUTUYECKOW IUCCOLUALUMU KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKPALIEHHBIE YPaBHEHHUs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OajlaHCa ITHX peakUuit

L.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOM peaKkIuu

ITo temam: «Hemeramnel U uUX coequHeHUsT» W «MeTaluipl U UX

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CJIOXKHBIX BELICCTB, IOITBEP)KIAs ONUCAHUE
[IpUMepamMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTaBJISITh YPaBHEHMs peaKkui, MOATBEPKAAIOLIUX CYIECTBOBAHHE

T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSX

24

cJIeJ0BaThb IpaBujIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ )41
1abopaTOpHBIM 00OPYJIOBaHHWEM, a TaK)Ke IMpaBHJIaM OOpaIIeHUs C
BCIICCTBAMU B COOTBCTCTBUHU C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPaHUIO

ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: pPaClIO3HABATL OIBITHBIM HyTéM XJjopuna-,
Opomun, womua, kapOoHat, ¢ocdar, cuauKar, Ccyiabdar,
TUAPOKCUAUOHBI, KAaTUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJUIOB,

IMPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMuUs 1 OKpy>Karolas cpear

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuUMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

MMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3alNIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBS3€H — JJIS  H3YyYEHUs
CBOﬁCTB BCIICCTB MU XHUMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METOABI MO3HAHHS — HAOJIOJCHHWE, W3MEPEHHE, MOJETHpPOBaHNE,

IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsiemMblil 3JIeMEHT COePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4YeIOBEKa. XMUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BE€IICCTB

1.2

[NousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UncThle BemecTsa 1 cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThblie U ClI0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckasi popmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENBLHAsA aTOMHasA mMmacca.
OTtHocuTenbHasE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonuuectBo BemectBa. Moisib. MossipHas Macca. B3amMOCBSI3b KOJIMYECTBA,
Macchl W YMCIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XHUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SIBICHHUSA. XUMHMUYECKas peakuus U e€ IPHU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCcTB. XUMHUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PEaKIuid (COCTMHEHUS, PAa3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKU IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B nalGoparopur u mnpuéMamMu oOOpalieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, W3yYCHHE M OINHCaHHE (PU3NUECKUX CBOWCTB 00pa3IloB
HEOpPraHMYECKUX BEUIECTB, HaOmoneHue Qu3nueckux (TJIaBIEHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYH, MPOKATMBAHME  MEIHOM  IMPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIUCaHUe
MPU3HAKOB TMPOTEKAHMUS XUMHUYECKUX peakiui (pa3foKeHwe caxapa,
B3aMMOJICICTBUE CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3IoXKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEHUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(Il), nzyuenne cmocoOoOB pa3aeneHus: cMecei (C MOMOIIbI0 MarHNUTa,




¢mibTpOBaHMEe, BBHIAPUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApEHHOM COJIN, HAOJIIO/IEHHE U ONUCAHUE PE3yJIbTaTOB IPOBEICHUS
OIBITA, MIUIIOCTPUPYIOLLEIO 3aKOH COXPAHEHMS MAcCChl, CO3JaHHUE MOJeIeH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnerive npencraBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kuciaopon — 3jneMeHT U mpocroe
BemecTBo. HaxokaeHuwe kuciaopona B mpupojne, (Gpu3udeckue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [Ipumenenue kucinopoga. CrocoOb
NOJYYeHHUs KHUCIOpOJa B JIAOOpPAaTOPUU U MPOMBIIUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoaupuKalus KUCIopoia

2.2

TennoBoit 3G HeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHS, DK30-
Y DHIOTEPMUYECKUE peakuu. TOIUINBO: yroib U MeTaH. 3arps3HEHUE BO3AyXa,

yCUJICHUE TTApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonopon — snemeHT M mpocToe BemiectBo. HaxoskieHue Bomopoaa B MpUpPOIE,
¢usnueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTYYEHHUS.

Kucinors! 1 conu
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MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM

2.5

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

MIPUPOTHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB: cojeo0Opa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(QOTEepHBIC) W
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckne M XUMHUYECKHE

cBOMCTBA OKCUIIOB. [lomyuenue okcuoB

2.7

OcuoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBanusl. Homenkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHul. [loryuenure ocHOBaHUM

2.8

Kucnotel. Knaccudukanus kucmor. Homenkiarypa kucioT. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctn MetaimoB H.H. bekerosa.

[Tonydyenue KuciIoT

2.9

Conu. HomeHnknartypa coisieil. @U3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue cosen




2.10

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

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE OIpEAeNIEHUE  COACpIKaHMs
KHUCTIOpOJia B BO3yXe, MOJIy4eHHE, COOMpaHUe, pacro3HAaBaHUE U H3YUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHUE B3aMMOICHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3lilaMd OKCHJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacrmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcugoM Meau(Il) (Bo3MOKHO MCIONIB30BaHUE BUECOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIeJOBaHHE
0COOEHHOCTE  pacTBOpEHHUs BEIIECTB C PA3IUYHOH  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUIaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJIEOMATEPHANIOB), OIpEAETICHHE pPACTBOPOB
KHCIIOT W IIEJNOYed C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS
OKpacKM HHJMUKAaTOPOB B pacTBOpax KHUCIOT M IIENOoYel, HU3yueHue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHON KHCIOTBI, KHCIOT C
MeETaJUIaMM, PEaKIUN HEUTpaIu3alnH, I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJIHOIO MeTajula JAPYyrMM M3 pacTBopa COJM, pelIeHue
HKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxkHeliue KIacChl HEOPraHUYeCKHX

COETUHEHUI

Ilepuonnueckuii 3akoH u [lepronnyueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. MenaeneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBble TOMBITKKM KIACCU(PHUKAMU XUMUYECKUX 3JeMeHTOB. [loHsaTue o
rpynmnax CXOJHBIX 3JI€MEHTOB (ILEJIOYHBbIE U IIETOYHO3EMENbHbIE METaslIbl,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI ¥ TUJPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3yemMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[lepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menaeneesa.
Ilepuonsl m rpynnbl. PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnibl AJIeMeHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX simep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOoB TepBbIX 20 XMMHUYECKHX HIIEMEHTOB




ITepuonnueckoii cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMHUUYECKOTO

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

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHMHYECKHX HJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyNNaM M MEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronnueckol CUCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BUTUA HAaykKu U npakTtuku. .M. MenneneeB — yd€HbI U

rpaKIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHass (mojisipHass M HEMOJSIPHAs) CBA3b.

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

3.6

Crencup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHLHEIC pCakunu. HpOI_IGCCbI

OKHCJICHMS B BOCcCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH HSKCIEPUMEHT: H3ydeHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LIMHKA C PACTBOPAMM KUCIOT H
1H1eJI0uel, NPOBEACHNUE ONBITOB, WUIFOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHne, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COEePKAHUS

BemectBo n xumunyeckas peakuus. [losropenue

1.1

Ilepnonnueckuit 3akoH. Ilepuoauyeckas cuctema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHuE aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaldblUsi H UX
COCAMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIeMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUTMYECKHX
pelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYeCcKoH cBsi3u. Kitaccudukamnusi 1 HOMEHKIaTypa HEOPraHUIECKUX
BEILIECTB (MEXIyHApOoAHas U TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  Ppa3JMyHbIM KJacCaM HEOPraHMYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YYacCTBYIOLUIMX B pPEaKLMU BEIIECTB, MO TEMIOBOMY 3(PQEKTy, IO

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYCCKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




10 y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMHUYECKOI peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITonsaTue 0o XUMHYECKOM PaBHOBCCHUU.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUS

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENbHONM  peakuuu. (CocTaBieHue  ypaBHEHHUU
OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIIOJb30BaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3JIEKTPONTUTHYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Karnonsl, annoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb auccounanuu. CUIIbHbBIE U clla0ble 3JEKTPOIUTHI.
Peakiiuun moHHOTO OOMeHa. YCIOBHS MPOTEKaHHWs PEaKIMid MOHHOrO oOMeHa,
MOJIHBIE M COKpalI€HHbIE HOHHBIE ypaBHEHHMs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBAaHMH W cOJel B CBeTe NPEACTABICHUA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiii Ha MOHBL. [loHsITHE O TUApOIM3E coneit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSAMH KPUCTATHYECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajJiMasa), CJIOKHBIX BEIIECTB (XJOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DaKTOPOB;
UCCIIC/IOBAaHHE  3JIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, MIeno4ed u  cojeil  (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUS PEeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BhIICIECHUE Ta3a,
o0pa3oBaHUE BOJbI); OINbBITOB, H/UTIOCTPHPYIOMIUX HPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTENIBHBIX peaKlUMid (TOpeHHEe, PeaKklUuu Pa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramier 1 ux COCOAUMHCHU S

2.1

OO6mrast  xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne u (pU3MIecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIPUMEpE XJopa
(B3auMoOJIeHiCTBHE C METaIaMH, HEMETaJUlaMH, IIejIoYyaMu). XJIOPOBOAOPOI.

CongHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHUE, MpUMEHEeHue. JleiicTBue




XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4elloBeKa. BakHeilline XJOpuabl U UxX

HaxO0XJICHUE B IIPUPO/IC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNneHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M CEpbl. AJUIOTPONHBIE MOAU(PUKAIUU
KHCIIOpo/la U cepbl. XMMHUYECKHUE CBoOiicTBa cepbl. CepoBOOpPOA, CTPOEHUE,
¢busznueckue U XUMHUYECKHe CBOMCTBAa. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCJIOTa, (PU3MYECKHE U XUMHUYECKUE CBOMCTBA
(oOmmue Kak MpencTaBHTENs Kiacca KUCIOT U crenuduieckre). XUMHUYECKHUEe
peakiyu, JeXale B OCHOBE MPOMBIIIICHHOTO CIOC00a IMONy4eHHUs! CEepHOM
kuciaotel. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaUECTBEHHAsl PEAKIHS Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’Kalollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IPUPO/IE,
¢usnyeckue U XuMudeckue cpoiictea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (u3nM4ecKue W XMMUYECKHE CBOICTBa, MoiaydyeHHe u npumeHenue. Conu
aMMOHMs, HX (u3nyeckMe ¥ XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHass peakuus Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MOJIyYeHHE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeAcTaBUTENs Kiacca
KHCJIOT U crnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHui. XUMHUECKOe 3arpsi3HEHHE OKpY’Karolien
CpeAbl COEUHEHUAMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®docdop, amtorpornasie Mogudukamuu pochopa, huzMUecKne U XUMUUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGU3NIECKUE W
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonwp3oBanue ¢ochaToB B KauecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YTIJepol, aUIOTPOIHbIE
MOTU(UKAIMH, PACIPOCTPaHEHHE B MpPHUPOJE, (U3NYECKHE M XHMUYECKHE
cBoiictBa. Axncopomus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoaa,
ux (usznyeckre M XMMHUYECKUE CBOMCTBA, JCUCTBHE HAa >KUBBIE OpPTaHU3MBI,

IMOJIYUCHHUEC U ITPUMCHCHHUC. ODKOJIOTHYECKHE HpO6J’IeMI)I, CBsI3aHHBIE C OKCHAOM




yraepona(IV); rumoreza ri00ambHOrO MOTEIUICHUS KJIMMAaTa; MapHUKOBBIH
a¢dext. YrompHas kuciora W €€ cond, UX (HUINYECKUE U XUMHUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO34ICTBE

2.6

[lepBoHauyabHBIE TOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoga (MeTaH, 9TaH, 3TWJIEH, aleTWIEH, 3TaHOJI, TIULEPUH, YKCyCHas
kuciorta). Mx cocraB W xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEIIECTBaX: XHpax, OeNKax, yrieBoJax — U HUX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, METUITMHE, MPOMBIIIEHHOCTH. BaskHEeHIie CTpOUTEIbHBIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. [Ipobiembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH IKCTIEPUMEHT: H3y4YeHHE O0O0pa3llOB HEOPTraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEJACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAOIIUE
¢du3nyecKkue 1 XUMUYECKHE CBOICTBA raJIor€HOB M UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAHNE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(raoreHuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMATEpHANIOB); HAOJIOJEHHE IMpoliecca
oOyriMmBaHusl caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHHE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuMud Ha Cyiab(paT-uoH M HaONMIOJCHHWE TMpu3HaKa eé
MPOTEKAHUS, 0O3HAKOMJIEHHE C (PU3NIECKUMH CBOMCTBaMH a30Ta, pocdopa n ux
coeMHEHUl (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEpUANIOB), 0Opa3lamu
a30THBIX U (ochHOpPHBIX YI0OpEHUI; TOTydeHUE, COOMpaHKe, pacliO3HaBaHUE U
W3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUil Ha HOH
amMMoHHUS U ¢ocaT-uOH U U3YYEHHE TPU3HAKOB HX TMPOTEKaHUS,
B3alMO/JICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
WCIOJIb30BaHNE BUJIEOMATEPHANIOB); HM3y4YE€HHE MOJEe KPUCTAIUTMUECKUX
pemérok amMmasa, rpaduta, ¢QylIepeHa; O3HAKOMIEHHE C TPOIECCOM

azcopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




pOTHBOra3a; MOJy4YeHUE, cOOMpaHHe, paclio3HaBaHME U H3YUYCHHE CBOMICTB
YIJIEKUCTIOTO Tra3a; MpOBEIEHHWE KAYeCTBEHHBIX peakluii Ha kapOoHaT- u
CWJIMKAaT-HOHbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CHJIMKATHON MPOMBINIICHHOCTH; PEIIEHUE SKCIEPUMEHTATbHBIX

3a71a4 110 TeMe «BakHeNe HeMeTaUIbI U UX COEAUHEHUS))

MerTaibsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUU UX
nojoxxeHus B llepmoamueckoid cucreme XuMH4UecKux osnemeHtoB J[.U.
MenpeneeBa u ctpoeHus aToMoB. CTpoeHne MeTaiioB. MeTaandeckast CBs3b U
MeTa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJEKTPOXUMHYECKUH  Psij

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOmue crocoObl MOTydYeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U TPOMBIIIIIEHHOCTH

3.3

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

COEIUHEHUN

3.4

Ilenouyno3eMenbHbEIE  METAIBI MarHMid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumMmudeckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxjaAeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHelmme coequHeHUs Kaiblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomyHui: nonoxeHue B Ilepuonuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
JI.1. MennaeneeBa; CTpoeHHE aToMa; HaxoXAeHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIAa M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxkenne B [lepuoanueckoi cucreme XumMudeckux snemeHTon J[. M.
MengeneeBa; CTpoeHUWE aToMa; HaxoXJeHue B mpupone. Duszndeckue u
XUMHUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(Ill), ux cocras, CBOWCTBA U OTyUEHUE

3.7

XUMHUYECKUI OKCIICPUMCHT: O3HAKOMIICHHUC C O6p8.3].IaMI/I METAJJIOB U CIIJIaBOB,

X (U3MYECKUMH CBOMCTBAMU; U3YUYEHHE PE3yJbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTEN
B3aMMOJICICTBUS OKCHJAa Kalblud W HaTpusi ¢ BOJOW (BO3MOXKHO
HCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHUs Kelle3a B KHUCJIOpoAe (BO3MOXXHO —HCIOJb30BaHUE
BHJIEOMATEPHAIOB); TPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMI HA HMOHBI
(Maramsi, KanbItus, amroMuHus, nuHKa, sxkene3a(ll) m xemesa(Ill), memu(Il);
HaOIII0/IEHNE U OMKCAaHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJNb30BaHHE  BHJIEOMATEPHANIOB);
uccienoBaHre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 Teme «BakHelmue MeTauisl U

nX COCAUHCHU A

XuMHs ¥ OKpY’Karolas cpeaa

4.1

Hosble maTepuanbsl u TexHonoruu. BemecTtBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUs U 370poBbe. be3omacHoe MCmoib30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis NMpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHUE
okpyxatomier cpeanl [1/IK. Ponb XuMuu B pelieHMH KOJIOTHUECKUX MPOOIIeM.
[IpupomHble WCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, NMPUPOIHBIN Ta3, HE(PTH),

MPOAYKTHI UX MEPEepPadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH 3KCIEPUMEHT: U3yueHne o0pa3loB MaTepuanoB (CTEKIIO, CIIaBbI

METAJIJIOB, TOJINMEPHBIE MAaTEPUAJIb)




IMPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyNbTypbl M MPaKTUYECKOMH
NESTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHOHATBLHOU JeSITENLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpodecCHOHATBHON IeATeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BBHIOOP XMMHHU Kak MPOQMIBHOTO NpenMeTa

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

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMECh, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, CONIb (CPemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU pPa3JIOKEHUs, peaKkluu
3aMeIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOpP, MaccoBas IO XUMHUYECKOIo
3JIEMEHTa B COETMHEHUH, MAacCOBast IOJISl M TIPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJE€HTHOCTb, CTEHNEHb OKHUCICHUS,
XMMHYECKas! CBSI3b, AIEKTPOOTPHUIIATEIBHOCTD, TTOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAas  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIHIecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ JUCCOLMAIMS, PpEaKIUH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBeCHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpOCTb XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCTAaJIJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XHMHHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAasE ~ TEeOpus, Teopus

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOIIIEH

3.1

YMCHUC IMMPABUIIBHO UCITIOJIB30BATh U3YUYCHHBIC BCIICCTBA U MATCPUAJIbL
(B TOM uYHuclie MHHEpabHBIC YIOOPEHUS, METAUIbl M CIUIABBHI,
HOPOAYKTHl TEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0B
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HA OPraHU3M 4YCJIOBCKA MW OKPYIKAIOIIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHYECKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OMbITa paboTHl ¢ PA3TUYHBIMM UCTOYHHMKAMHU HH(OpMaIu
N0 XUMHMM (Hay4dHas M HAy4yHO-IIOMYJISIpHas JMTEparypa, CIOBApH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

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

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSTHWHOTO amnrapara M CHMBOJMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BEIICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIMUH; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TMOJIOKEHHS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAapPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX OJEMEHTOB (COCTaB MW 3apsna sapa, oOiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MEePUOINYECKOM 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEpPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMeHue kinaccupuIimpoBaTh:

7.1 XUMHUYECKUE JIEMEHTHI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHA

22 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PaCTBOpPaX BEIMIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHi,
KaJIBIIM, aJTIOMUHUH, JKEJIe30)
CIIOXKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boza,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIBI W THUIPOKCHUIBI

97 metauioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (I u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucras, a30THas,
docdopnasi, yronpHasi, KpeMHUEBAsI KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTU OT HUX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B Pa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATH MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XHUMHYECKHE CBOICTBA M3YyUYEHHBIX KJIACCOB
' (Tpyrin) HEOPTaHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIATh (TPOBOIUTE PacUEThI):
111 OTHOCHUTENIbHYI0 MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHHUSM XHUMHUECKUX pEaKIUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIuu
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4yHOro TMo3HaHus  (HabOmoaeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOIETUPOBAHNE) PU U3YUYEHUH BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; YyMeHHE copMyIupoBaTh mpodiemMy U
MPEJJIOKUTH MMYTH €€ PeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. HIOCYI0H 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IOBCEHEBHOW >KU3HU, TPAaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOAHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICHUCTBUSA
3 Hanuume nmpakTuyeckux HaBBIKOB IJIAHUPOBAHUS U OCYILECTBIICHUS
CIIEYIOMINX XUMUYECKUX SKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3NUYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

U3y4eHHe CIIOCO00B pa3lelieHus cMecel

13.3

NOJlyYeHUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4E€HUE
BOZIOPO/IA ¥ M3YyYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIOro rasa u

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

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnmpeneNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aNMOJCUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHMWSIMH, COJISIMHM; TIOJIY4YCHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJU;
uccieioBaHie aM(pOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IUHKA

13.7

pelIeHne FKCIePUMEHTANIBHBIX 33/1ad 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHUI, «DNEKTPOIUTHYECKAS
auccouanusay; «BakHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxxHeHIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOrO OOMEHA; KaueCTBEHHbIC pPEaKkIUH Ha
HNPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI XJOpUA-, Opomun-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THPOKCH/-NOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMmenue:

14.1

NpPEACTaBIATh pe3yJbTaTbl d3KCIEpUMEHTa B (OpPME BBIBOJIOB,
JI0Ka3aTelbCTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

O0OBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3ielieHus: cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. Maccosas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

1.5

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

BzanmocBs3b KOJIMYECTBA, MACChI M YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndeckre M XUMUUYECKHE SBIICHHSI. XUMUUECKas pCaKknuusa u e€ IIpU3HAKU.

3aKOH COXpaHEHHsI MACChl BEIIECTB. XMMHUECKHE YPABHEHUS

Ilepuoanueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J .M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux aiemeHTos /.M.
MenneneeBa. [lepuoasl u rpynnbl. GU3HYECKH CMBICI MOPSIKOBOrO HOMEDA,

HOMCPOB IICpUOJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oromnbl. Dnexktponbsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonnueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX ¢ HEMETAaUVIMYEeCKHMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKEHHUEM »3ieMeHTOB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX AaTOMOB

CtpoeHue BelecTna

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHasi M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtaninyeckas CBSI3b




3.2

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

XUMHUYECKON CBA3U

Baxueiimne mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCAMHCHUS. Meramnsl 1 uX COCIUHECHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPTraHMYECKHX COCIMHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIC) u
HecoJIeoOpa3yronme; OCHOBaHWM (IIEIOYM W HEPACTBOPUMEBIE OCHOBAaHMS);
KUCTOT  (KUCIIOpOACOAepk alrue © OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEAHUX U KUCITBIX )

4.2

duszndeckue W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOpA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

®u3nyeckue U XUMHUYECKUME CBOMCTBA IPOCTBHIX BELIECTB-METAJIIOB: JIUTHS,
HATpHsl, Kajaus, MarHusi U KaJbLiMsl, aJlOMUHUS, Kelie3a. DIEKTPOXUMUUYECKHI

pAI HAIPSKEHU METAJJIOB

4.4

®uU3NYeCKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerTauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, IV), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJLJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(Il) u

xenesa(ll, IT). I[Tomy4yenne oKCUI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAHHMH M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKene3a, IuHKa). [loayueHue oOcCHOBaHMI U

aM(OTEepHBIX THIPOKCHJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOHM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroysbHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMrIeCcKue CBOMCTBa cpenHux conet. [lomyuenue conei

4.10

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

YIJIEKUCIIOTO Ta3a B 1abopaTopuun

4.11

[lonyuenne amMmuaka, CepHON M Aa30THOM KUCIIOT B MPOMBIIITIEHHOCTH. Obmime

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB




4.12

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

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4ecKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBy Y4YaCTBYIOIMX B PEAKIMHU BELIECTB, MO TEIUIOBOMY 3(dexty, 1o

W3MEHEHMIO CTeIICHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHYECKON peakiui, TePMOXHUMHUYECKIE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKUE peakluu. TepMOXUMUYecKue ypaBHEHH

53

OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIEHUST W BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3nekTpoauTUYeCKO nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIUTEI. CrencHb JUccomranumn

5.5

Peaknun wioHHOrO OOMEHa. YCIIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XHUMHS U OKpYyXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KU3HM 4eloOBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuii B jabopatopuu U OBITY.

HepBa;I nmoMouib Mpru XUMHYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpyKaromied cpenbl  (KUCIOTHBIE — JOXK[IH,
3arpsi3HEHUE TOYBbI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 MPEIOTBpPALICHHS
[IpenenvHas momyctumasi koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHur DKOJOTHYECKUX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pylLieHne 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6I>ITy, MCIUIHUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO35HCTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTallb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
MMPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. IlousiTue o KOppO3ruu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

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

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPYH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKU BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U Ux

POJIM B JKU3HU YCTIOBCKA




PacuéTnr:

7.1 o popMyramM XUMHUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8- kitacc: 0a30BbIN ypPOBEHb: YUEOHHK; 5-€ U3IaHue, TepepaboTaHHOE
["abpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3natenbctBo «IIpocBemienne»

* Xumusi: 9-if kinacc: 0a30BbIi ypOBEHb: YUEOHHK; S5-€ U3/1aHKe, TepepaboTaHHOe
[Ma6puensa O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
Xumus, 8 knace: paboudas nporpamma k iuHuu Y MK Kysnenosa H.E., Tutosa
.M., I'apa H.H., Axuroneproe o61ectBo «M3narenbcTBo

«IIpocemenne»

Meronnueckoe mocodue k yueonnky Kysuenosa H.E., Turoa .M., I'apa H.H.,
AxkunonepHoe o6miectBo «M3maareascTBo

«IIpocBenienue»

» Xumus, 9 kiacc: pabouas nporpamma k auaun Y MK Kysuenosa H.E., TutoBa
.M., I'apa H.H. Axumonepnoe o61iectBo «I3narenbctBo «IIpocBemieHue)
Meroanueckoe mocobue k yueonnky Kysuenosa H.E., Turoa .M., I'apa H.H.,
AxkumonepHoe o6miectBo «M3aarenscTBo

«IIpocsemenue»



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

8 KJIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KJIIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry
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