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PaGouas mporpamma no xumuu Juisi oOydaroruxces 8-9 kiaccoB pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmiero oopazoBanus (OI'OC).

PaGowyas mporpamMma peanmmusyercs C HCIOJIB30BAaHHEM OOOPYIOBaHMA ILIEHTpA
00pa30BaHuUs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM HampaBieHHocTel «Todka pocTtay.

Pabouas mporpamma y4eOHOTO Kypca paccuMTaHa Ha 68 4acoB B KaKIOM Kiacce (2 yaca
B HEJIETIIO).
Hcnonb3yemblie yueOHUKH:
1. O.C.T'abpuensn Xumus. 8 kiacc. -M.: IIpocsemenue, 2024
2. T'.E. Pymuruc. Xumus. 9 xnacc. -M.: [Ipocsemenne, 2021

COJEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3Mueckre CBOWCTBA BEIIECTB. ArperaTHoe cocTtosHue BeriecTB. [loHsaTtne o
MeTOJIaX MO3HaHUs B XuMuH. UncThie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMece.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJIeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUICHHE.

Xumnaeckass ¢dopmyna. BalleHTHOCTP aTOMOB XHMHUUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKYJISIpHAs
Macca. MaccoBas 10J1s1 XMMHYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moab. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBa, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BemlecTBa. Pacy€rsl mo opMynaM XUMHUECKUX COSAMHEHUN.

@uU3NYECKMEe W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXPaHEHHUs MacChl BEIIEeCTB. XUMHUUeckre ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIMii
(coenuHEeHMS, pa3JIOKEHUS, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmiaMu paboThl B jJabopaTtopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHBIM O0OpYJOBaHHEM, M3YYEHHE U OIMUCAHUE (PU3NYECKUX CBOMCTB
00pa310B HEOPraHUYECKHUX BEIIECTB, HaOMoneHne (pu3nuecKkux (IJIaBJIeHUEe BOCKA, TasTHUE JIb/Ia,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICICTBHE MeJa ¢ KUCIOTOM) SBICHUM, HAOIIOICHIE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMS XUMHUYECKHUX peakuuid (pas3iokeHwe caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapusi, paznoxkenue ruapokcuaa menu (1) mpu
HarpeBaHuHd, B3auMOJecTBHE jkene3a ¢ pactBopoMm coiu meau (ll), usydenwe croco6GoB
paszenieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTpPOBAaHUE, BBINAPUBAHUE, TUCTHILISAIMS,
xpomatorpadusi, TMpOBEIEHHWE OUYMCTKA TOBAPEHHOM COJHM, HaONIIOJIEHUE U OIHCaHUE
pe3ylnbTaTOB MPOBEJIEHUS OMbBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE
Mozeneil MOJIeKy (IIapOCTEPIKHEBBIX).

Bakneiiluue npeacraBuTe I HEOPraHMYEeCKUX BellecTB

Bo3agyx — cmech razos. CoctaB Bozayxa. Kuciaopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJga B Jaboparopud U
poMbIeHHOCcTH. KpyroBopot kucinopoaa B mpupojae. O30H — auioTpomHas MoIu(UKaIus
KHCIJIOpO/Ia.



TennoBoit 3p¢eKT XUMHYECKOW pEaKkUuu, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUECKUE peakuMU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHHE BO3YyXa, YCUJIICHHE
MapHUKOBOTO 3 deKTa, pa3pyIIeHne 030HOBOTO CIIOSL.

Bonopon — »snmemeHT M mpocroe BemecTtBo. Haxoknenue Bomopoda B IMPUPOE,
¢du3nvecKrne 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI Moy4eHust. KUCIoTh U com.

Monsipablii 00bEM ra30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOoAbl. Boma kak pacrtBopurens. PactBopbl. HacelmeHnsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BojJe. MaccoBas J0Js BeEllecTBa B
pactBope. XuMmHuueckue cBoiictBa Boabl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHUE MPUPOIHBIX BoJ. OXpaHa U OUYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuuenuid. Oxcunpl. Knaccuduxamus OKCHIOB:
coJyieoOpa3ymolre (OCHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HecosieoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKre U XMMHUECKHE CBOMCTBa OKCUAOB. [losyueHne okcuioB.

OcHoBanus. Krnaccuduxaruss ocHOBaHM: IIETOUYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuecKMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucnot. Ousndeckue U XUMHYECKUE
cBoiicTBa kuciot. Pan aktuBHoctr metayuioB H. H. bekerosa. Ilomydyenue kucior.

Comu. Homenknatypa cosieii. @u3nueckre U XMMHAYECKHe cBoiicTBa cojied. llomyuenne
COJIEH.

['eneTnyeckas CBSI3b MEXKIy KJIACCAMH HEOPTaHUYECKUX COEIUHEHUM.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHUE COJAEePKaHUs KHCIOpOoia B BO3yXe, MOJyYeHHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWUCTBUS BEIECTB C
KHCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3laMu OKCHIOB U OIMCAHHE HX CBOICTB, MOJydeHHE, COOMpaHHe, paclo3HaBaHUE U
H3yueHHe CBOMCTB BOJOpoda (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOKHO HCHOJIB30BaHUE BHAEOMATEpUasoB), HAOIIOAeHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 Monb, HcciaenoBaHue OCOOCHHOCTEHM pPacTBOPEHUS BEUIECTB C PAa3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEOBaHHE OOPa3OB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOO/IcHNEe W3MEHEHHUSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTHI, KHCIOT C METallIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IpyruM U3 PacTBOpa COJIM, PELICHHE SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

IMepuoguveckuii 3akoH u Ilepumoanyeckas cucrema xummu4yeckux djementos /I, U.
Menpeneea. CTtpoeHnne aToM0B. XMMHYECKasA CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbLHBIC
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMKA XUMHYECKUX dleMeHToB. [loHsTHEe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJOYHbIE U IET0YHO3EMENbHbIE METAJIbl, TaJOI'€Hbl, HHEPTHHIE Ia3bl).
DJeMeHTHl, KOTOpble 00pa3yroT aM(OTEepHbIE OKCUIBI U THIPOKCHUIBI.

[lepuomnueckuii 3akoH. Ilepuommueckas cucrema Xumudeckux odnemeHroB /[l U.
MenpneneeBa. KopoTkomepuoanas u JuMHHONEpuoaHas ¢opmbl I[leproanyeckoid cucTeMbl



xumuueckux sneMeHtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3WYECKUN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHbIX sep. M3orombl. Onektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUUECKUX 3IEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MeHnneneeBa. XapakTepUCTHKA XUMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
IIepnoanueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuaeckas CBSI3b. KoBanenTHas (momsipHas u HEMoJIIpHasi) CBSI3b.
DNEeKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  okxucieHusi. OKHCINUTENBbHO--BOCCTAHOBUTENbHBIE — peakuuu.  [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4YeHHe OoOpa3IoB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THIPOKCHUIA
[MHKA C PAcTBOPaMU KHUCJIOT M IIEJOYEH, MPOBENCHHUE OIBITOB, WIIIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKIUU pa3IoKEHUs!, COSMHEHNUS).

Meostcnpeomemmoie ceasu

Peanu3anus MexXInpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISAETCS
yepe3 MHCMOJb30BaHME KaK OOIIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOLUXCSI CACTEMHBIMH JJIs1 OTACIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTecTBEHHO--HAy4YHbIE TOHATHS: HAy4HbIH (akT, rumoTe3a, TEOpHs, 3aKOH,
aHalM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBIICHHE.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsj, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHE BEIUYMHBI, €IUHHUIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHepandbl, TOPHBIE MOPOJAbI, IMOJIE3HBIE
HCKOIMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajus, KaJbLMS U HUX COCOUHEHUNW B COOTBETCTBUHU C
MOJIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABl XMUMHYECKON CBSA3M. THIBI KPUCTAJUIMYECKHUX PELIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTANIMYECKONM PEMIETKH M BHJIA XUMHUYECKOU
CBA3U.

Knaccudukanuss U1 HOMEHKIATypa HEOPraHHMYECKHUX BEIIEeCTB. XHWMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XUMHUYECKUX pEaKui MO Pa3IMYHbIM MPU3HAKaM (110 YUCTY U COCTaBy
YyYacTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen



OKHUCJICHUST XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- H
SH/I0TEPMHUUECKUE PEAKIINH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsiTne o ckopoctn xumudeckoil peaknuu. [TonsTHe 006 0O0paTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuze. IloHsaTne o XxXumHueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMUMHMUYECKOHN peaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiauThl. KaTnonsi,
aHUOHBI. MeXaHM3M JHCCOIMAllUM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Peakuuu moHHoro ooMmeHa. YcioBHUsSl NMPOTEKaHUs PEaKIMi MOHHOTO OOMEHa, IMOJIHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHMA M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTuEe O THAPOIU3E COJICH.

Xumuyeckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMUECKUX PEMIETOK HEOPraHWYECKUX BEIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M ajnMasa), CIOXKHBIX BeLIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIMu OT BO3JACHCTBHS pa3lIUYHBIX
(akTOpOB, HCCIIEIOBAHUE HJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca AWCCOLMALNU
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BaHUE BHUAECO MAaTEpUANIOB), IMPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIMINX TMPU3HAKA NMPOTEKAHHUsS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOpPEHUe, peakluu pasiIokKeHUs, COCIUHEHUs),
pacro3HaBaHHe HEOPraHMYECKUX BELIECTB C IOMOIIbIO KaueCTBEHHBIX PpEeaklUil Ha HOHBI,
peleHne SKCIepUMEHTaIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmiast xapakTepucTuka raiaoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — T[aJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTalllaMH,
menouamu).  Xsopoojopod. CoisiHas — KMCIOTa, XUMHMUYECKHME CBOWCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/Ia HA OpraHu3M uesioBeka. BaxkHeilme xinopust
U X HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HUKAIMK KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kiacca KUCIOT M creuuduyeckue). XHUMUYECKHE PEeaKIty,
JeKalie B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoNM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B MpUPOAE. XHUMHUECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpebl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepuctuka 531eMeHTOB VA-Tpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHM OKHCICHUSA. A30T, paclpoCTpaHEHHE B MpuUpoje, (HU3UYECKUue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUIECKUE
CBOMCTBA, MoJyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuus Ha HOHBI aMMOHHS. A30THasi KUCIOTa, €€ IMOJIydeHHE,
¢u3nyeckue W XMMUYECKHE CBOMCTBAa (0OmIME Kak TpPEACTaBUTENS Kiacca KUCIOT |
cnenupuieckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX
ynoOpeHuii. XuMHYeCKOe 3arps3HEHUE OKPYKAIOIICH Cpebl COCTUHEHUSIMHU a30Ta (KHCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, amnorponHble MoaudUKAIIIN
dochopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckne W XMMHYECKHE CBOICTBa, moiydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEpaJIbHBIX YI0OpEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupo/ie, puznyeckue U XMMUYeCKrue cBoicTBa. AncopOiusa. KpyroBopoT yrieponia B mpupoe.
Oxcunel yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIydYeHHEe U TPUMEHEHHEe. DKOJOrMYecKue MpoOieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TOTEIICHHs KIMMarta, MapHUKOBBIH d(¢eKT. YToiapHas KHcIoTa u eé
CONM, WX (PU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

IlepBoHayanbHble MOHATUS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUHEHUAX YIiepoja
(MeraH, 5TaH, OSTHJIEH, alEeTWIEH, 3TaHOJI, IJMIEPHH, YyKCycHas kuciaora). [IpupoaHsie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN ra3, HedTh), MPOAYKTHI HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuanbHOE €AMHCTBO
OpPraHUYECKUX U HEOPraHUUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJyYeHHE M IPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 okxcume kpemuus (1V) wu
KpeMHHEBO kucnore. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HHU.

Xumuueckuii Ixcnepumenm:

u3yueHue oO0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTHI, NPOBEACHUE
KayeCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarouye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OOpa3liaMu XJIOPUIOB (TaJOreHUI0B),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJieOMATepUalioB), HaOdrofeHHe Tmpolecca oOOyrJIMBaHUS — caxapa TMoj  JieficTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3ydye€HHE XMMHYECKUX CBONCTB pa30aBIIEHHON CEpHOM
KHCJIOTHI, IPOBE/IEHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeITuHeHUH
(BO3MOXXHO HCII0JIb30BaHHE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GocHOpPHBIX yA0OpEeHHIA,
MoJIydeHue, coOupaHue, paclo3HaBaHME M HM3yYEHHE CBOWMCTB aMMUaka, IpOBEACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TMPHU3HAKOB UX
NPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO



WCIIOJIb30BAHUE BUJICOMATEPHUATIOB), M3YUYCHHE MOJEJICH KPUCTAUIMUECKUX PEHIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOUpaHue, paclo3HaBaHue
Y U3YyYCHHE CBOUCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHUE KAYeCTBEHHBIX PEAKIMi HAa KapOOHAT U
CHWJIMKAT-UOHBI M W3YYCHHE IMPU3HAKOB HMX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHON TMPOMBIIIJIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o Teme «Baxuenmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTaJuibl M X COeIMHEHUS

OO0masi XapakTepucTUKa XUMHUYECKUX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU UX
noJjioxkeHusd B [lepuoanueckoi cucreme xumuueckux aiemeHToB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHHMe MeTauioB. MeTrauimueckas CBS3b M METATMYECKas KpUCTAJUTMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAJl HaNpshKeHUH MeTauioB. DU3MYECKHEe W XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MoJlydeHusi MeTauioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY M MPOMBITIUICHHOCTH.

[[lenounble MeTasuibl: ToJI0KeHUE B [lepronueckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3ndecKue U XUMUUIECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUsl U Kanus. [IpumeneHune
IIEJTOYHBIX METAJIJIOB M UX COCTUHCHHUI.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B [lepuoauueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Pusznueckue U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BakHeime coeauHeHHs
KaJbIHs (OKCHI, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunnil: nonoxxeHue B llepumoamyeckoi cucteme XuMmudeckux snementoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHIA U THUIPOKCH/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snementoB JI. .
MenpeneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckne U XMMHUUYECKHE CBOICTBA
xkene3a. Okcuabl, ruapokcuapl U conu xene3a (I1) m xemesa (11l), ux cocras, cBoiicTBa u
MOJTy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3Y4YEeHHUE PEe3yNbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HMCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHIA KalbIMs U HATPUS C BOJOHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCIIEIOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlecca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJjblHs, allOMUHUS, LUHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATpHS,
Kamusi U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIEeIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMme «BaxkHellne MeTayibl U UX COETMHEHUSD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n matepuansl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. IlepBas moMoImb Npu XUMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.



XUMHYECKOE 3arpsiI3HEHUE OKPYKaoLel cpeabl (MpeaeabHas JOIMyCcTUMasi KOHLEHTpalus
BemnecTs, nanee — [1JIK). Posb xuMuu B penieHuu SK0JI0THIECKIX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pas3oB MaTepHaIOB (CTEKIIO, CIIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAJIBI ).

Meoscnpeomemmoie ceasu

Peanuzanus MeXnpeaMeTHbIX CBA3€H NMpU U3y4YEHUU XUMHU B 9 Kiacce OCYIIECTBIISETCS
Yepe3 UCIOJIb30BAaHME KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMOHSATHUM, TaK U TMOHSITHH,
SIBJISIFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbId (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPUMEHT,
MOJENTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTepUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaaMoOaKTUBHOCTb, MOJIEKYNA, OJJIEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIIPOBOJHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3UYECKHE BEIUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3 b1, CoJIHIIE.

buonorus: ¢orocunTes, Apixanue, Ouocdepa, PKOCUCTEMA, MHUHEpATbHBIE YIOOpEHWS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATeNIbHbIE BEIIECTBA.

l'eorpadus: atmocdepa, ruzpochepa, MuHepanabl, TOpPHbIE MOPOJbI, IMOJE3HbIE
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX YeJOBEKa C MPUPOAHOM cpeloil, o posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHsS HaOIIOJAeMbIX IPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JII0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOpPa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE B 0TOOpe HHPOpMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WJIM) JOHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHUM BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 3aJJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBHH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas W MOJEKyJsApHas wmacca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIHii: peakiuy COSIUHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIIECHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMYJl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPaHEHHs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», maneie U OOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJIEKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3IUYHBIX YCIOBUSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSITh OCHOBHBIC OTIEPAllMU MBICIUTECIILHON NEATeIbHOCTH — aHAIW3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIETUPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIIEHHBI);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHUI0 Ta3000pa3HBIX BEIICCTB (BOJOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHosdTaaenH, METUIIOPAHK U JPYTUe).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] TUCCOLMAIUS, pEeakUuu HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHHs (OpMya BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaMm, BUJI XUMHUUYECKON CBs3M (KOBaJEHTHAs, WOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [leprognueckoro 3akona J[. 1. MenzaeneeBa U A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATh OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaKKe IMpaBHJa OOpAaIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOINE KaUeCTBEHHBIN COCTaB Pa3IMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTENBHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIIACC
HanMeHoBaHME KoaugecTBo uacoB B 1.4. yacel o
Ne padoueii DJIeKTpOHHbIe (LN (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n NPorpamMmbl Beero padoThI padoTsI fiporpamme oBpasoBaTelbHbie pecypent
BOCIIUTAHUSA
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XUMHSA — BaKHas
00J1acThb
11 €CTECTBO3HAHUSA U 5 5 1 bubnuorexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
EeATEIHFHOCTH
YyeJloBeKa
BemectBa n i OK
1.2 XUMHAYECKUE 15 1 nomorexa I
peak https://m.edsoo0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosznyx. Kucnopoa.
2.1 ITousttre 00 6 1 bubmmorexa IOK
' - https://m.edsoo.ru/7f41837c
Bopopon. [Tonsarue bubnuoreka [JOK
2.2 8 1 1
0 KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
b K
2.3 ITouste 00 5 1 1 nommotexa 10
https://m.edsoo.ru/7f41837c
OCHOBAHHUIX
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HEOPraHUYECKUX

COEIMHEHUI

https://m.edsoo.ru/7f41837¢c

Wroro mo pazueny 30

Paznean 3. Ilepuoanyeckuii 3axkon u [lepuoauyeckasi cucrema xumuieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBfi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPeakmumn

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
31 cucremMa 7
XUMUYECKUX
anemenTtoB /l. W.
Menneneena.

Crpoenue atoma

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHUYECKAsT CBA3b.

3.9 OKHCIUTETHHO- 3 1 bubnuorexa [JOK
BOCCTaHOBUTEIIbHBIC https://m.edso00.ru/7f41837¢
peakiuu

bu6mmoreka [JOK
Hroro o paspexry 15 https://m.edso00.ru/7f41837¢
PezepBHOE Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO
YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoanuecTBo yacon B 1.4. yacel o DJIeKTPOHHBbIE
HaumeHoBaHue .
padoueii mporpamme (uudgposbie)
Ne n/m | pasaenos u Tem Konrpoabsnbie | IIpakTuyeckue
Bcero BOCIIMTAHUS o0pa3oBaTe/ibHbIE
NPorpamMmbl padoThI padoTsI
pecypchl
Pa3nes 1. BemecTBo H XuMH4yeckme peakuun
[ToBTOpEHME N
11 yrayOneHue 3HaHUM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
Knaccuduxarus
1.2 XUMHAYECKUX 6 1 1 bubmorera [JOK
' . https://m.edsoo.ru/7f41a636
peakuuit
XUMUYECKUe BuG 1OK
nonmoTexa
1.3 ea 0 7 1 1
peaiciiitH B BORHAX https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 18
Paznen 2. HemeTa/JILI M UX COeAMHEHHUS
Oo61mas
XapaKTepUCTHUKA
bubnuoreka [JOK
2.1 XUMHUYECKUX 5 1 1
https://m.edsoo.ru/7f41a636
anemeHToB VIIA-
rpymmbl. ['amoreHs
Oo6mas
XapaKTepUCTHKA bubnuoreka [IOK
2.2 7
XUMHUUYECKUX https://m.edsoo.ru/7f41a636
anemeHToB VIA-



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

TPYIIIEL.
Kucnopona,cepa u eé

COCAMHCHUA

2.3

Obmas
XapaKTepUCTHKA
XUMUYECKUX
aneMeHToB VA-
rpynmnsl. A30T,
¢dbocdop u ux
COCIMHEHUS

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

2.4

O6mras
XapaKTepPUCTHKA
XUMHYECKHAX
anemeHToB |VA-
rpyIIbl. YTaepoa u
KpPEMHHUM U UX
COeIMHEHUs

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

Htoro o

pazneny

29

Paznea 3.

Metanuasl 1 UX coexn

HHECHUSA

3.1

OO01ue cBOUCTBA
METAIIIIOB

5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

3.2

Baxueiime
METaJUIbI U UX
COEIMHEHUSI

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro mmo

paszzaeny

11

Pa3nea 4. IlepeoHayabHbIe NPEACTABICHHSA 00 OPraHMYeCKHUX BellecTBaxX

4.1

Opranunueckue

10

bu6mmoreka [JOK



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

BEIlECTBA https://m.edsoo.ru/7f41a636
Wroro mo pazueny 10
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

KanengapHo-TemaTuyeckuii IuiaH 8 kiaace

Ne [ara Tema ypoxka Jomarinee 3a1anue [TIpumeuanue
I1aH baxT
1 [Ipenmer xumuu. Ponb xumuu B xku3nu | §1, ctp. 6 ynp. 2-4, TecToBble
yenoBeka. Tena u BemiecTna 3a/laHus
2 [TonsiTHe 0 MeTOjaX MO3HAHUS B XUMUHU | §2, BBIYYUTH ONpeeeHus,
ctp.11 ymp.1-2, TecToBbie
3a/laHus
3 [IpakTnueckas padota Ne 1 «IIpaBuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM
4 YucTteie BemecTBa U cMecH. CocoObl §4, Bomipocsl 1-5, TectoBbie
pa3aeseHus: cMecen 3aJaHus
5 [Ipaktruueckast padota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYUCTKU
TTIOBAPEHHOM COJIN )
6 ATOMBI U MOJIEKYJIbI §7, BBIYUUTH ONIPEACIICHUS,
MPEe3CHTALINH 10 TEMaM,
BOIIPOCHI 2-8
7 XUMHUYECKHUE AIEMEHTbBI. 3HAKH §10, §12 BeIyuuTH OIIpPEACIICHUS,
(CUMBOJIBI) XMMHUYECKUX 3JIEMEHTOB 3HAKH XUM. 2JIEMEHTOB, CTp.39
ynp. 1-3, TecToBble 3a0aHus,
cenaTh KapTOYKHU CO 3HAKaAMHU
XHUMHUYECKUX JIEMEHTOB
8 [IpocThie u cia0xHBIE BELIECTBA §9, onpenenenus, Bonpocsl 1-3,
TECTOBBIE 3aJJaHUs
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE §18, cocTaBUTh MIaH-KOHCIIEKT
naparpada, ymp.2-3 ctp. 62.
10 3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB. §13-14, BBIy4nTH ONpE/ICIICHHS,

Xumnueckas popmyna. BaleHTHOCTb

cTp. 46 ymp. 1-3, ctp.49 ynp.4-5.




aTOMOB XMMHYCCKHX 3JICMCHTOB

11

OrHOCHUTENbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

§11, §14, BeryuuTh
OTIpe/iesIeHus, 3aJaHUS 110
KapTOYKaM

12

MaccoBas g0 XUMHYECKOIr'0 dJIEMCHTa
B COCAMHCHUU

§15, ctp. 53, ynp. 1,2,3,4,
TECTOBBIC 3aIaHUS

13

KommnuectBo Bentecrsa. Moub.
MognspHas macca

§36-37, BonpoCHI

14

Ddusnyeckue 1 XUMUYECKUE SIBIICHUS.
XUMHYECKasi peakius

§6, 3aM0JHUTH TAOIUILY

15

[Ipu3Haku v ycioBuUs MPOTEKaHUS
XUMHYECKUX PEAKINi

§6, TecToBBIC 3aaHUS

16

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHHUS

§19, 3amanus o kKapToukam

17

BI)ILH/IC.]'IGHI/ISI KOJINYECTBA, MaCChl
BCIIECCTBA I10 ypaBHeHI/ISIM XUMHUYCCKUX
peakui

18

Knaccudukanust XaMUIecKuX peakiuii
(coenuHeHwus, pa3ioKeHHs, 3aMeLeHUs,
oOmMeHa)

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIuKIoneaucT. O0o0IEeHre U
CHCTEMAaTHU3alUs 3HAHUH

20

KonTtponbHas padota Nel o Teme
«BemiecTBa 1 XUMUYECKUE PEAKIIUI»

21

BOSILYX — cMech razoB. CocTaB
BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIPOCTOC BCUICCTBO. O30H

22

dusznyueckue U XUMUYECKHAE CBOWCTBA
KHCI0poJia (peakiuy OKUCIICHUS,
ropenue). [lonstue 06 oxcuaax

23

Crioco6bl mosTyyeHHst KUCI0po/a B
71a00paTOPUU U IPOMBIILIEHHOCTH.
[Ipumenenue kucaopoaa




24

TennoBoit 3¢ ekt XuMrIecKoit
peaxuu, NOHSATHE O TEPMOXUMHUIECKOM
YpaBHEHHH, 3K30- ¥ SHIAOTEPMUIECKUX
peaKmmsax

25

TormnmBo (HedTh, yrojb 1 METaH).
3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
MPEJOTBPAICHHS

26

[IpakTnueckas padota Ne 3 o Teme
«[Tomydenne u cobupanue KUCIOPOAa,
M3y4YEHUE €ro CBONCTBY

27

Bonmopox — anemeHT u mpocToe
BeniecTBo. Haxoxaenue B mpupoe

28

duznueckue 1 XMUMHUYECKUE CBOUCTBA
Bojopoaa. [Ipumenenne Bogopoaa

29

TloHgTHE O KHUCIIOTaX U COJISIX

30

CriocoO#bI moTydeHnst BOAOPOaa B
nabopaTopun

31

[Ipaktrueckast pabota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPOIa,
HU3yYECHHUE €r0 CBONCTB)

32

MonspHsiii 00bEM ra3oB. 3aKOH
ABoraapo

33

Boruncnenust 00bEma, KomuecTBa
BEIIECTBA ra3a Mo ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

34

Breruucnenus 006EMO0B ra3oB 1o
YPaBHEHUIO PEaKlMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIIEHUN I'a30B

35

dusznueckre 1 XUMHYECKUE CBOMCTBA
BOJIBI

36

Cocras ocHoBanui. [loustue 00
HWHJIMKATOpax

37

Bona xak PacTBOPUTCIIb. HacepimmeHaslie
1 HCHACBIIICHHBIC PACTBOPHI. MaccoBas




JI0JIsI BEIIECTBA B PACTBOPE

38

[Ipaktuyeckas padora Ne 5 o reme
«IIpuroroBneHue pacTBOpPOB ¢
OIIPENENEHHON MaCCOBOM J10JIeH
pacTBOPEHHOIO BEIICCTBA»

39

KonTtponsHast padota Ne2 o teme
«Kucnopon. Bogopoa. Boma»

40

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

41

[Tosydenne u XuMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

42

OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

43

[Tosydenne u XuMHU4YECKUE CBOICTBA
OCHOBaHUU

44

Kucnotsl: cocraB, knaccuduxarus,
HOMEHKJIaTypa

45

[Tosnydyenne u XuMHUYECKUE CBOICTBA
KHCIIOT

46

Comnu (cpennue): HOMEHKIATypa,
CIOCOOBI OJYYECHHS, XUMUYECKHE
CBOMCTBA

47

[IpakTrueckas padota Ne 6. Permenue
9KCIIEPUMEHTAJIbHBIX 3334 10 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX
COEUHEHUI

48

I'eneTnueckas cBs3b MCXKAY KilaCCaMU
HCOPraHUYCCKHX COCI[I/IHCHI/Iﬁ

49

O00011IeHrE U cUCTEMATU3ALINS 3HAHUN

50

KonTponbHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
coeMHEHU"

51

HCpBLIe TIOITIBITKH KJIaCCI/I(I)I/IKaI_[I/II/I




XHUMHUYECKUX 3JIEMEHTOB. IIoHsATHE O
rpynmnax CXO0AHbIX 3JICMCHTOB

52 [lepuoanvecknii 3aK0H U
[Tepromuieckasi cucTeMa XUMUYECKUX
anemeHToB J[. 1. Meneneera

53 ITepwo 11, TPYIIIEI, TOATPYIIIBI

o4 Crpoenue atoMoB. CocTaB aTOMHBIX
saep. M30Tonsl

55 CtpoeHnue IeKTPOHHBIX 000JI09eK
aTOMOB 3JIeMeHTOB [lepnoanueckoi
cucremsl JI. 1. Menpeneena

56 XapakTeprucTUKa XUMHIECKOTO
3JIEMEHTA TI0 €0 TOJIOKESHHUO B
[Tepnoanueckoii cucreme /1. M.
MenneneeBa

57 3nauenue [leproandeckoro 3akoHa s
pa3BuTHs Hayku U ipakTtuku. /1. 1.
MenneneeB — y4€HBIHN, Me1aror u
rpaKJaHUH

58 DIEeKTPOOTPUIIATEIHLHOCTH ATOMOB
XMUMHUYECKUX JIEMEHTOB

59 HoHnHast xumuyeckas CBsI3b

60 KoBanenTHas nosjsipHas XuMHUYeCKas
CBSI3b

61 KoBanenTtHas HenossipHas XuMUYeCcKas
CBSI3b

62 CreneHb OKUCIEHUS

63 OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIC
peaximn

64 OKHCIIUTENN U BOCCTAHOBUTENH

65 KonTponbHas padota Ne4 o teme
«Ctpoenne aroma. XMMHUYECKasl CBSI3b)

66 PesepBHelit ypok. O6001ICHNE U

cHCTeMaTHU3alus 3HaHuH




67

PesepBHelii ypok. O600IIeHNE U
CHCTEMAaTH3aINs 3HAHUH

68

PesepBHeIii ypok. O600IICHNE 1
CHUCTEMaTU3allHsl 3HAHUI




Kanennapno-remaruue

CKHU 1aH 9 Kimace

Ne [ara Tema ypoxka Jomarinee 3a1anue [TIpumeuanue
IUIaH | pakr
Paszges 1. BerecTBO M XuMH4eckue peakuuu (54)
1 [Tepnoanueckuit 3akoH. [lepnoanueckas | BOpPOCHI
cUCTeMa XMMHUYeCKHX 3nemeHToB Jl. U.
MeneneeBa
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB | KQpTOYKH C 3a/laHUSIMU
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPHOJIOB
3 Krnaccudukanus u HoMeHKIaTypa KapTOYKH C 33JTaHUSMH
HEOPraHMYECKUX BEIEeCTB
4 . 3aMOJIHUTH TAONHILY,
Bubl XuMu4ecKoi CBSI3U U TUITBI .
N MOJATOTOBUTHCS K KOHTPOJIBHOM
KPUCTAITMYECKUX PEHIETOK
pabote
5 KontponbHas padota Nel o Teme
«IToBTOpeHue u yriyOneHne 3HaHUM
OCHOBHBIX pa3ZiesIoB Kypca 8 Kiaccay
Pasznesa 2. Kinaccupukanmusi xummuyeckux peakuuii (64)
6 Knaccudukanus XuMruueckux peakiuun
10 Pa3JIMYHbIM NIPU3HAKAM
7 OKHUCIUTENBHO - BOCCTAHOBUTEIIbHbBIE
peaxImn
8 Tennossie 3 HEKThI XUMUYECKUX
peakiuii
9 CKOpOCTb XMMUYECKUX PEaKINI
10 IIpaktuyeckas pabora Nel «3yuenue
BIIUSTHUS YCIIOBUI MTPOBEICHUS
XMMHYECKON PEAKIIMK Ha €€ CKOPOCTHY.
11 Ob6partumeie peakuuu. [Tonstue o

XHUMHWYCCKOM PaBHOBCCHUU




Pa3nen 3. XumMnueckne peakiiuu B BOJAHbIX pacTtBopax (74)

12 CymHocTts nporecca
AIEKTPOJIUTUICCKON TUCCOITUAITTT

13 Jlucconmarusi KUCIOT, OCHOBAHHM U
coJiel

14 CnaOble ¥ CUIIbHBIE JIEKTPOJIUTHI.
CreneHp IMCCONMALNN

15 Peaxiiun nonHoro oo6mMeHa

16 I'uaponus coneit

17 [IpakTnueckas pabota Ne2 Pemienue
IKCIIEPUMEHTAIBHBIX 33734 TI0 TeMe
«CBOMCTBa KUCIOT, OCHOBAaHUH U COJIEH
KaK 3JICKTPOJIUTOBY

18 KonTponsHast padota Ne2 o remam
«Knaccupukanus XUMHISCKAX
peakuuin» u «JIEKTPOJIUTHYECKAS
JICCOLIAAIIUSY.

Pasznen 4. Hemerasuibl 1 ux coequHeHust (294)

19 XapaKkTepuCTHKA raJOTeHOB.

20 Xmop. CBOICTBA M MPUMEHEHHE XJI0Pa.

21 XJI0pOBOJIOPOJI: MOJIy4EHUE U CBOWCTBA.

22 ConsiHas KUCJIOTa U €€ COJIn

23 [IpakTuueckas padota Ne3 «Ilosryuenue
COJISIHOM KUCIIOTBI ¥ U3y4eHUE €&
CBOMCTB»

24 XapakTepucTUKa KUCIOPOJia U Cephl

25 CBoiiCTBa U NPUMEHEHUE CEPBI

26 Ceposonopoa. Cynbbus

27 Oxcup cepsl (V). CepHucras KucnioTa.

28 Oxcup cepsl (VI). Cepnas kuciora

29 [Ipaktuyeckas pabota Ne4. Pemenue
AKCMIEPUMEHTAIBHBIX 33124 0 TeMe
«Kucnopon u cepa»

30 Pemienne pacu€THbIX 3a/1a4




31 XapakTepucTtuka azota u pocdopa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
a3oTa

32 AmMMmuak

33 [Ipaktuyeckas padora Ne5 «Ilomydenue
aMMHUaKa U U3y4eHHUE ero CBOWCTB)»

34 Coutt aMMOHWUSI

35 A30THas KHCIOTA

36 CBo¥iCTBa KOHIICHTPUPOBAHHON a30THOU
KHCITOTHI

37 Conv a30THOM KHCIIOTHI

38 dochop

39 Oxcun pochopa (V). Oxcua
docdhopa(V). Dochopnas kuciaora u e
COJTH

40 XapakTepucTrKa yriiepoaa i KpeMHUSL.
AnnoTponus yriepoaa

41 XHUMHUYECKUE CBOMCTBA yriiepoa.
AncopOrnus

42 Oxcun yriepona (1) - yrapusrii ras

43 Oxcun yrirepoaa (1V) - yriaekucislii ra3

44 VYronpHas KucioTa 1 €€ CoJu.
KpyroBopoT yrieposa B mpupoie

45 [Ipaktrueckas padota Ne6 "[lomydenue
okcuaa yriepoaa (1V) u uzydenue ero
cBolicTB. Pacrio3snaBanue kapOoHATOB"

46 Kpemuuii. Oxcua kpemuus (1V)

47 KpemuueBas kuciiora u e€ comu.
Crexko. [lemeHT.

Pa3znea 5. Merasuibl (11 yacoB)

48 XapakTepucTuKa MeTaJlJIOB

HaxoxieHre MeTanioB B IpUpoje U
o01miMe cnocoObl MX NOTYYEHHS

49

XMUMHYECKHE CBOUCTBA METAJIOB.




DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUH
METaJJIOB

50 CruiaBbl

ol [[lenounble METAIIBI

52 Maruuii. lllenoyHo3eMeNbHbIE METAIUIbI

53 Baxneiime coeTMHCHUS Kbl
JKE€cTKoCTh BOIBI

54 AmoMuHAR

55 Baxxneiimme coemuHeHns aTlOMUHIS

56 Kenezo. Coequnenus xenesa

o7 [IpakTnueckas paborta Ne7 Pemienue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Mertayuer"

58 KonTposneHas paboTa 1o teme
«MeTamiby

Pa3znes 6. IlepBoHayanbHble IpeAcTaBIeHUsA 00 opranudeckux BemecrBax (10 yacos)

59 Opraandeckast XUMUs

60 [IpenenbHbIe (HACHIIIICHHBIC)
yTJI€BOI0OPOIbI

61 Henpenenbubie (HeHACHIIICHHBIC)
yIJI€BOI0POIbI

62 [Tomumepsr

63 [IpousBonbie yriaeBoaopoaoB. CiupTsl

64 Kap6onosie kuciaotbel. Cl0KHbIE
a¢upsl. Kupsl.

65 VYraeBoasl

66 AMUHOKUCIOTHL benku

67 O0600marmui ypok o Teme
«Baxueiiue oprannyeckue
COEJIMHEHUS

68 HTorosas koHTpoJbHAs padoTa 3a Kype

XHMHHU OCHOBHOH IIKOJIBI
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