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HNOSACHUTEJIbHAS 3ATIMCKA

IIporpamma mo XMMHH Ha YPOBHE OCHOBHOIO OOIIEro 00pa30BaHHs COCTABICHA HA OCHOBE TPEOOBAHHIA K Pe3y/IbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHON MPOrpaMMbl OCHOBHOrO o0miero oOpasoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Tarke Ha OCHOBE
(benepanbHOil paboyeit MporpaMMbl BOCIIMTAHHS M C yYETOM KOHLICIIMK MPENnojaBaHus y4eOHOro mpeaMera «XUMHs» B 00pa30BaTeIbHBIX

opranuzanusix Poccuiickoit @enepanuu.

IIporpamma 1o XUMHH Ja€T MPEACTAaBICHHE O LK, oOLIel cTpaterud OOy4eHHs, BOCIMTAHMS M Pa3BUTUS OOY4YaIONIMXCS
CpEeJCTBAMH Y4eOHOro NpeaMeTa, YCTAaHABIHMBACT 00s3aTeNbHOE NPEIMETHOS COACPXKaHHE, IPEeyCMaTpHBAET paclpesieNieHHe ero Mo
KJIaccaM M CTPYKTypPHPOBAHHE 10 pa3ziesnaM i TeMaM HPOrPaMMBI 110 XUMHH, OIPE/esIsIeT KOMHUYSCTBEHHbIC 1 KaYeCTBCHHBIC XaPaKTePHCTHKU
COZIepXKaHIs, PEKOMEH/IyeMYIO MOCJIEAOBATEIBHOCTh N3YUCHUSI XUMUH C YIETOM MEKIIPEIMETHBIX U BHYTPUIIPSIMETHBIX CBSI3CH, JIOTHKH
y4eOHOro mporecca, BO3PACTHBIX OCOOEGHHOCTEH OOYdYalOIMXCs, OMpEeneiseT BO3MOXHOCTU TIpeAMeTa I Peansalud TpeOOBaHHH K
pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOH NpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, a Takxke TpeOoBaHUH K
pe3ynbTaTaM OOydYeHHs XUMHU HAa YPOBHE Ieleil H3ydeHHsS IpeAMeTa M OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIBHOH IESITEIBHOCTH

o6yqa}01.ueroc;1 10 OCBOCHHIO yqe6Horo COAEpIKaHUA.

3HaHHE XUMHUU CIyXHUT OCHOBOM M (pOPMHPOBAHHMS MHPOBO33PEHHS OOYyHAIONIErocs, €ro MpeACTABICHHA O MaTepHaIbHOM
€JIMHCTBE MUPA, BAKHYIO POJIb UTpatoT GopMUpPYEMble XMMHEH NPEACTABICHUA O B3aHMOIPEBPAILCHUSAX SHEPTUU U 00 SBOJIIOLHH BEILECTB B
IPUPOZe, O HMyTAX PEIICHHS IIOOATBHBIX MPOOJIEM yCTONYMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHCBOH, SHEPreTHYECKOW, NHUINEBOH H

9KOJIOTHYECKOH 0e30MacHOCTH, TPOOJIEM 3]paBOOXPAHEHHSI.
W3yuenue xumuu:

CIIOCOOCTBYET peasiM3allMd BO3MOXKHOCTEH Ul CaMOpa3BUTUS W (OPMHUPOBAHUS KYJIBTYpbl JIMYHOCTH, €€ oOueid u

(YHKIMOHAIBEHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMUPOBAHUE MBILUICHUS] U TBOPUECKHUX CIOCOOHOCTEH 00y4arOIIIXCsl, HABBIKOB UX CAMOCTOSTEINILHOH ydeOHOM
JESATEIIBHOCTH, SKCIIEPUMCHTAIBHBIX M HCCIICIOBATEILCKIX YMEHHUIH, HEOOXOIMMBIX KaK B IIOBCEAHEBHOI KU3HU, TaK U B IPO(ECCHOHAIBHON

JIeSITCIIBHOCTH

3HAaKOMHUT CO CHCLII/I(I)I/IKOﬁ Hay4YHOT'O MBIIUICHUS, 3aKJIaAbIBACT OCHOBBI LIEJIOCTHOI'O B3TJIss[a Ha €AMHCTBO NPUPOALI U YCJIOBCKA,

SIBIAICTCSI OTBETCTBEHHBIM 3TAIloM B (DOPMHUPOBAHUY €CTECTBEHHO-HAYUHOH TPAMOTHOCTH 00y JarOIIUXCS;

CHOCO6CTBy€T (I)OPMI/IpOBaHI/I}O HEHHOCTHOI'0O OTHOIIECHUS K €CTCCTBEHHO-HAYYHBIM 3HAaHUSM, K IIPUPOAE, K UCJIOBEKY, BHOCUT CBOI

BKJIJ[ B 3KOJIOTHUYECKOE 00pa30BaHie 00yYaIOIIHXCS.

JlanHble HanpapieHHs B 00y4YEHMH XMMHU OOSCIICUMBAIOTCS CIELM(PHUKOH ColepikaHusl yueOHOro MpeaMera, KOTOPBIN SBISETCS

IeJarOTUYEeCKY aJATHPOBAHHBIM OTPaXXCHHEM 0a30BOM HAYKM XUMHUHU HA OIPEACIEHHOM 3Tare €€ pa3BUTHA.

Kypc XAMHU Ha YPOBHE OCHOBHOI'O o011ero 06pa30BaH1/m OPHUCHTUPOBAaH HAa OCBOCHUC 06y'{a}0H_II/IMI/ICH CUCTEMBI IIEPBOHAYAJIBHBIX

TMOHATHI XUMHH, OCHOB HeOpFaHPI‘IeCKOﬁ XHUMHHU 1 HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX MMOHSTHI opraﬂnqecxoi/i XHUMUU.

CTpyKTypa cOAepKaHHs MPOrpaMMBbI 0 XHUMHM c(OPMUpPOBaHA HA OCHOBE CHCTEMHOrO Mojaxoza kK eé myuenuto. ConeprkaHue
CKJIA[IBIBACTCS M3 CUCTEMBI MOHATHI O XUMHUYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMbI MOHATHII 0 XUMHYECKOi peakuuu. Obe 3TH CHCTeMbI

CTPYKTYPHO OPraHW30BaHBI 110 MPUHIIKITY IOCJICA0BATEIBHOTO PA3BUTHsI 3HAHUI HA OCHOBE TEOPETHYECCKUX MPEICTABICHUI PA3HOrO YPOBHSI:
— aTOMHO-MOJICKYJISIPHOTO YYCHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMSL;
— Ileprommueckoro 3akoHa /1. . MeHyieneeBa kak OCHOBHOTO 3aKOHA XHMHH;
— YUEHHs O CTPOCHHH aTOMa ¥ XUMUYECCKOIT CBSI3H;

— MPEeACTABJICHUN 00 HIEKTPOIUTUUESCKOM AMCCOLMAIMH BEIIECTB B PACTBOPAX.



TeopeTuueckue 3HAHHMS PACCMATPHBAIOTCS HAa OCHOBE AMIMPUYECKU TONYYCHHBIX M OCMBICICHHBIX (DAKTOB, pa3BHBAIOTCS
10CJIEI0BATENILHO OT OJIHOTO YPOBHS K JAPYrOMY, BBIIONHSAS (PYHKIMU OOBSICHEHUS! U IPOTHO3UPOBAHHS CBOWCTB, CTPOEHUS U BOZMOXKHOCTEH

MIPAKTUYCCKOT'O ITPUMEHECHUA U IIOJTYUYCHUS N3Yy4aCMbIX BEIICCTB.

OcBoeHHe HporpaMMmbl IO XHMHU CIIOCOOCTBYeT ()OPMHMPOBAHMIO IPEACTaBICHUS O XHMHYECKOH COCTaBIAOIICH HaydHOH
KapTUHBI MUPa B JIOTUKE €€ CUCTEMHON MPHUPO/bl, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHHUIO M METOZaM IO03HaHUs B Hayke. M3yuenue
XHMMHUH TIPOUCXOJUT C IIPHUBJICUCHUEM 3HAHNH U3 paHee U3yYCHHBIX YHeOHBIX IpeaMeToB: «OKpykarolmii Mupy, «buonorus. 5—7 Kiaccel» u

«®Dusuka. 7 Kiace».

Ilpn wu3ydeHMM XUMHMH NPOHUCXOIUT (OPMHPOBAHME 3HAHUHM OCHOB XHMUYECKOH HAyKH KaK OOJacTH COBPEMEHHOTO
€CTEeCTBO3HAHMS, IPAKTUYECKOH AEATENbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. 3ajaya y4eOHOro npeamera
COCTOUT B (POPMHUPOBAHUHM CUCTEMbl XMMHYCCKUX 3HAHWH — BaKHEHIIMX (AKTOB, MOHATHH, 3aKOHOB M TEOPETHYECKUX ITONOKCHHM,
JOCTYIHBIX 0000IICHNI MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HAyKH, B NPUOOIIEHWH K HayYHBIM METOJAM I[IO3HAHUS IPHU HU3YYCHUU
BEIICCTB U XMMHYECKUX PeaKini, B pOPMUPOBAHHH U PA3BUTHHU ITO3HABATEIbHBIX YMEHHIl H MX NPUMEHEHHN B y4eOHO-TIO3HABATEIBHON H

y‘IC6HO-HCCH€HOB3TCﬂLCKOﬁ JCATEIIbHOCTH, OCBOCHUU MTPABUJIT 0e30macHOro o6pa111eH1/1>1 C BEIIECTBAMH B MTOBCETHEBHOM KU3HU.
HpI/I H3YUYCHUU XUMHH Ha YPOBHE OCHOBHOI'O 0611.161"0 06pa3013am/m BA)KHOC 3HAUYCHUC HpH06p€J'II/I TaKHE 1CJIN, KaK:

— (opMmpoBaHHEe MHTEIICKTyalbHO PAa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOPa30BAHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY

MPUHATUIO peLlICHI/Iﬁ, CIIOCOOHOM AJalITUPOBATHCA K 6I>ICTp0 MCHAOIIUMCS YCJIOBUSM KU3HU

— HaIlpaBJICHHOCTb 06yquym Ha CHCTECMAaTUYCCKOC npnoﬁmeﬂne 06y'{a}01.u1/1xc;1 K CaMOCTOSITEJIbHOM I103HABaTEJIbHOU

AEATEIbHOCTH, HAYYHBIM METOJaM IO3HAHM S, d)OpMI/IpyIOILlPIM MOTHUBALMIO U pa3BUTUE CIIOCOOHOCTEH K XUMHUH,

— obecrieueHHe yCIO0BHH, CIOCOOCTBYIOLMX NPUOOPETEHHIO 00yUalOIMMHUCS ONbITAa PAa3HOOOPA3HON NEATENbHOCTH, ITO3HAHUS U

CaMOIIO3HaHMs, KJIFOYCBbIX HABBIKOB (KJHO‘ieBbIX KOMHeTeHLIPIﬁ), UMEIOUX YHUBEPCAIbHOC 3HAYCHUE I PA3JIMYHBIX BUJIOB NCATCIILHOCTH

— (opmupoBanue o0mIeH HYHKIMOHAIBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIE YMEHUH OOBSACHATH M OLCHHBATh
SIBJICHUSI OKPY)KAIOLIEro MUPA, UCIOJb3ys 3HAHUS U OIBIT, NMOJYUYSHHbIE NPU M3yYSHUH XMMUH, MPUMEHATh MX NPH pelieHuH npobiieM B

HOBCCZU{CBHOﬁ JKU3HHU 1 pr[[OBOﬁ JCATCIBHOCTH,

— (opmupoBanue y 00ydaromuxcsi TyMaHUCTUYECKHX OTHOLICHUM, NOHUMAHHS [EHHOCTH XMMHYECKUX 3HAHUI UL BBIPAOOTKH
SKOJIOTUYECKH 11eJIECO00Pa3HOTO MOBEACHUS B OBITY M TPYAOBOH NEATENBHOCTH B LEINSX COXPAHCHHs CBOETO 3I0POBBS M OKPYXKaloIIeH

TIPUPOJHON CpPEIbl;

— PpasBUTUE MOTHUBAlUU K 06yqumo, CITOCOOHOCTEH K CaAMOKOHTPOIIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHUA

00IIIeYeI0BeYeCKUX IIEHHOCTEH, TOTOBHOCT! K OCO3HAHHOMY BBIOOPY PO M HANIPABIEHHOCTH JaIbHEHIIIEro 00ydeHN.

OOf11ee YnuCI0 YacOB, OTBEACHHBIX [JIsI H3YUCHNS XHMMUHU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, cocTaBisieT 136 Jacos: B 8

KJacce — 68 yacoB (2 yaca B HeJeIn0), B 9 kiacce — 68 yacoB (2 yaca B HEZENIO).

COJEP)XAHUE OBYYEHUSA

8 KJIIACC

l'[epsonaq AJIbHbIC XUMHNYECKHE ITOHATHUSH

[IpenveT xumuu. Poib XUMHM B JKU3HM YesIOBEKa. XUMUS B cUCTeMe HayK. Terna u BemecTBa. Du3nueckue CBOWCTBA BEIIECTB.

ArperaTHoe cocTosiHUE BellecTB. [IoHATHE 0 MeTOoIax Mo3HaHUs B XMMUU. UncThie BemiecTBa 1 cMecH. CrocoObl pa3aeseHus cMecei.



ATOMBI M MOJEKYJIbl. XUMHUYECKHE 31eMEeHTH. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie M ClIOXHBIE BemiecTBa. ATOMHO-

MOJIEKYJISIPHOE yUYEHHE.

Xumudeckast Q)opMyna, BaneHTHOCTH aTOMOB XHMHUYECKHUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa BemiecTB. OTHOCHUTEIIbHAS

atoMmHasi Macca. OTHOCHTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBas J10J1s1 XMMHYECKOI0 3JIeMEHTa B COCAMHEHUH.

KomuvecTtBo BCHICCTBA. Moutb. MOJ'IHpHaH Macca. Bzaumocssi3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX €AWHUI] BCIICCTBA.

PacuéTsl o popmysiaM XMMHYECKUX COSMHEHUH .

duznyeckue 1 XMMUYECKHUE SBJICHHS. XUMHUUECKasl peakuusi U e€ MpU3HaKu. 3aKOH COXPAHEHUS] MacChl BEIIECTB. XUMHUYECKHE

ypaBreHust. Kitaccupukamms XuMHYECKUX PEakifii (COeTMHEHHSI, Pa3IOKEeHHsI, 3aMEIICHHUs, 0OMEHa).
Xumuueckuii sxcnepumenm:

3HAKOMCTBO C XMMHYCCKOW IOCYNOH, mNpaBmwiamMu pabGoTel B JabopaTopust W NpuéMaMu OOpaIlieHHs ¢ JIabOpaTOPHBIM
000py/IOBaHUEM, M3y4YEHUE U OMUCAHHE (PUBHMUECKHX CBOHCTB 00pa3lOB HEOPraHMUECKUX BEIISCTB, HAONO/CHHE (U3UUSCKUX (TLIaBICHHE
BOCKa, TasHUE JIbJIa, PACTUPAHUE caxapa B CTyIIKE, KUIIEHHE U KOHJEHCAIUA BOJBl) U XMMHYECKUX (TOpEHHE CBEYH, NPOKAJIUBAHUE METHON
IIPOBOJIOKY, B3aMMOJCICTBHE Mella C KHUCIOTOH) SBICHUH, HAOMIOJEHHE W ONHMCAHHWE INPH3HAKOB MPOTCKAHMSA XUMHYECKUX PpEaKIUi
(pasnoxkeHHe caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTHI C XJIOpDHIOM Oapus, pasnoxeHue ruapokcuna memu (II) mpu HarpeBaHmw,
B3aMMojieiicTBUE Kelleza ¢ pacTtBopoM coid Meau (II), usyuyeHue crocoGoB pasfeieHHs CMeced: ¢ IOMOIIBbIO MarHuTa, GUILTPOBaHUE,
BBIIIAPUBAHHUE, JUCTULIALMA, XpoMaTorpadus, IpoBeCHHE OYHCTKU IOBApEHHON COMHM, HAOMOACHUE U OMHICAHNUE PE3yIbTaTOB IPOBEACHUS

OIBITA, WITIOCTPHPYIOLIETO 3aKOH COXPAHEHUS MAaCChl, CO3/IaHHe MOJIEIICH MOJICKY (IIapOCTEPIKHEBBIX).
Ba:kneiilme npeacTaBuTe I HEOPraHMYECKUX BELIECTB

Bosnyx — cmech razos. CoctaB Bo3gyxa. Kucimopon — anmeMeHT u mpoctoe BemecTBo. HaxoxIeHue Kucnopona B IpUpOIE,
¢bu3nYecKkre W XHMHYECKHMe CBoMicTBa (peakuyu ropenms). Oxcunpl. IlpuMeHeHme kucioponga. CHocoObl MOTydYeHHS KUCIOpPOJA B

nabopatopuu 1 npoMsinuieHHOCTH. KpyroBopot kucnoposa B mpupoze. O30H — atoTporHast MoquuKarus KHCIOpoza.

TermmoBoit 3(1)(1)€KT XUMHUYECKOM peaknun, TCPMOXUMUYCCKUE YPABHCHUS, OK30- U SHAOTECPMUYCCKUEC PCAKIIUU. TorumBo: yroJjib u

MeTaH. 3arpsi3HeHHe BO3/yXa, yCUJICHHEe NapHUKOBOro d(heKrta, pa3pylieHne 030HOBOT'O CJIOS.

Boaopo/ — aiieMeHT 1 poCcToe BelecTBO. Haxokaenne Boopoaa B Ipupoie, Gru3nueckue 1 XUMUYECKHe CBOMCTBA, PUMEHEHHUE,

cnoco0sb! nosyueHus. Kucnorsl u conu.
MonstpHbIiii 006EM ra3oB. Pac4€Thl 10 XMMUYECKIM ypaBHEHHSIM.

Pusuueckue cBoiicTBa BoApl. Bozma kak pactBoputens. PactBopbl. HachllieHHBIE M HEHACBILICHHBIE PacTBOPHL. PacTBOpMMOCTB
BEILECTB B BOJE. MaccoBast J10/s BELIECTBAa B pacTBOpe. XUMHUecKue cBoicTBa Boabl. OcHOBaHMA. POk pacTBOpOB B PUPOJE U B KU3HU

yesoBeka. KpyroBopot Bozs! B mpupo/e. 3arpsisHEHIE MPUPOJHBIX BoA. OXpaHa U OYMCTKA IIPUPOAHBIX BOL.

KJ'IaCCI/I(bI/IKaLII/IX HEOPraHu4eCKUuX coequHeHU. OKCHIBIL. Knaccmbm(aunﬂ OKCH/I0B: coneo6pa3y}01.une (OCHOBHLIe, KHCJIOTHBIC,

amdoTepHble) U HecoeobOpasyromre. HomeHknaTypa okcraoB. OU3HYECKIe U XUMUYECKHE CBOWCTBA OKCHIOB. I1oyueHre OKCHIOB.

OcHoBanus. Knaccudukanust ocHOBaHMI: MIENOYM U HEPACTBOPHMbIE OCHOBaHMs. HomeHknaTypa ocHoBaHui. Pusnueckue U

XHUMHYECKHUe CBOMCTBA ocHOBaHUM. [lomyyeHue ocHOBaHMI.

Kucnorsl. Knaccudukamms kucior. Homenknatypa kucior. dusnueckne M XMMHYECKME CBOMCTBAa KMCIOT. Psia akTMBHOCTH

metayuioB H. H. bekerosa. Ilony4yenue kucor.
Conu. Homenkmnatypa coseii. @uzndeckue 1 XuMHUeckre cBoiicTBa coneid. [lomydenne coneid.
I'eHeTrueckast CBS3b MEX/Y KJIACCAMH HEOPTAaHMYECKUX COeMHEHUH.

Xumuueckuii ykcnepumenm:



Ka4yeCTBEHHOE OIpEJeJICHHE COACPKaHM KUCIOpOAa B BO3AyXe, MOJyYeHHE, COOMpaHUe, paclo3HaBaHHE U M3y4YCHHE CBOMCTB
KHCJIOpo/ia, HAOMIO/ICHHE B3aMMOJICHCTBUSL BEIIECCTB C KHUCIOPOJOM M YCJIOBUS BO3HMKHOBEHHUS W TpEKpalleHHs TOopeHus (moxkapa),
03HAKOMJICHHE ¢ 00pa3laMH OKCHJIOB M OIKMCAaHHE WX CBOWCTB, MONy4YECHHE, COOMpaHHe, Paclio3HaBaHHE M M3yYCHHE CBOMCTB BOJOpOAA
(ropenue), B3aumo ielicTBre Bosopoa ¢ okcuaoM meu (1) (Bo3MOXKHO MCIIONIb30BAHUE BHICOMATEPHAIIOB), HAOJOIeHHE 00PA3IOB BEIIECTB
KOJHMYECTBOM | MOJIb, UCCIEJOBAaHHE OCOOCHHOCTEH PacTBOPEHUS BEILECTB C PA3IMYHONM PACTBOPUMOCTHIO, IIPUTOTOBICHHUE PACTBOPOB C
ONpeaeNEHHOW MacCcOBOH J10JIed PacTBOPEHHOIO BEIECTBA, B3aMMOJCHCTBHE BOJBI C METaUlaMH (HaTpUeM M KaybIueM) (BO3MOXHO
HCIIONb30BaHUE BUACOMATEPUAIIOB), HMCCIEAOBaHHE OOpa3llOB HEOPraHMYECKMX BEILECTB PA3MYHbIX KJIACCOB, HAONIOACHHE H3MEHEHMS
OKpPacKu MHAMKATOPOB B PacTBOpax KMCJIOT U LIeJIoUei, n3yueHue B3aumMoeiicteus okcuaa meau (II) ¢ pactBopom cepHO# KUCIOTBI, KUCIOT
C METaJUIaMH, Peakinid HeHTpaan3aliy, MOoTy4YeHIe HEPaCTBOPUMBIX OCHOBAHHI, BBITECHEHHE OJTHOTO METajula JPYTMM W3 pacTBOpa COIH,

PEUICHNUE DKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME «Bakneiimme knaccol HEOPraHN4e€CKUuX COCIMHCHUI.

Ilepnoanyecknii 3akon u Ilepuoamyeckas cucrema xumuueckux 3iemeHToB JI. M. Menaeneepa. CTpoenne aTomMoB.

Xumndeckasi cBsizb. OKHCIMTEIHHO-BOCCTAHOBHTEIbHBIE peakumn

HepBLIe ITOIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYECKUX 3JeMeHTOB. [loHatne o Ipynmnax CXOJHBIX 3JIEMEHTOB (I.LIS.]'IO‘IHLIC u

IIEJIOYHO3eMEIbHBIE METAILIbI, FAJIOT¢Hbl, HHEPTHBIE T'a3bl). DIIEMEHTHL, KOTOPbIe 00pa3yIoT aM()OTepHbIC OKCHBL X THAPOKCHIBL.

Ilepuomueckuii 3akoH. Ilepuomwueckas cuctema xumuueckux osnemeHtoB JI. M. Mengeneesa. KoportkonepuoaHas u
JnuHHONepHoaHas ¢opMsel [lepromuaeckoi cucteMsl xumudeckux emMenToB Jl. 1. Menneneesa. Ilepuoap! u rpynmsl. Gusndeckuii cMbICI

TOPAAKOBOI'O HOMEpPA, HOMEPOB IICPHUOJa U I'PYIIIIbLI 3JIEMCHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX siep. M3otombl. DnekTpoHbl. CTpOEHHE 3NEKTPOHHBIX 000JI0YeK aTOMOB MepBbiX 20
XUMHAYecKuX 31eMeHToB [lepmommueckoit cuctemsr JI. M. MenneneeBa. XapakTeprcTHKa XMMHYECKOTO SJIEMEHTA IO €T0 MOJOKEHHIO B

[lepromueckoii cucteme /. Y. Menneneesa.

3aKOHOMepHOCTI/I U3MEHEHHA paauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUNIMYCCKUX U HEMETAJUIMYECKUX CBOWMCTB 10 rpynmnam

¥ TIepHO/iaM.

3unauenue [leproauyeckoro 3akoHa u [leproauyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JUISl Pa3BUTHSL Hayku M npaktuku. J1. 1.

MeHpeneeB — y4€HBIA U FPaKJaHUH.

Xumuueckas cBs3b. KoBajieHTHast (HOHﬂpHaﬂ n HCHOJ’[S{pHaS{) CBsA3b. 3H€KT’p00T’pI/lHaTCJ'[BHOCTB XUMHYECKHX 3JIeMeHTOB. MoHHas

CBA3b.

Crenienb okuciacHUS. OKHCIUTEbHO-BOCCTAHOBUTEIBHEIC peaKuuu. HpOHCCCBI OKHUCJICHHSI M BOCCTaHOBIICHUsA. OKHUCIUTETH H

BOCCTAHOBHTEIIH.
Xumuueckuii ykcnepumenm:

HU3YyUYCHHUC 06pa3u0}3 BEILLIECTB METAJUIOB U HEMETAJIOB, B3aUMOJACHCTBHE TUAPOKCHJIA LIMHKa C paCcTBOpaMH KHUCJIOT U LIEJIOYeH,
MPOBCACHUE OIIBITOB, WUIIOCTPUPYIOUIMX HNPUMEPLI OKUCIATEIBHO-BOCCTAHOBUTEIbHBIX peamnﬁ (FOpeHI/IC, pCaKkuu pasioKEHUs,

COCJMHCHUS).
Mesicnpeomemmusie ceasu

Peammzanus MeXINpeJMETHBIX CBSA3CH NPU U3YYEHHMHM XMMHMU B § KJIACCE OCYLIECTBIISICTCS 4epe3 MCIIONb30BaHHE KakK OOLIMX

€CTECTBEHHO-HAaY4YHBIX HOHHTMﬁ, TaK U HOHﬂTMﬁ, ABJIAIOIINXCA CUCTEMHBIMHA J1 OTACJIBHBIX IIPEAMETOB €CTECTBCHHO-HAYYHOT'O 1IUKJIA.

06]].[1/16 CCTCCTBCHHO-HAYUHbIC TTOHATHSA: Hay‘IHBIﬁ (baKT, TUNnoTe3a, TEOpUs, 3aKOH, aHaliu3, CHHTE3, KJIaCCI/I(bI/I’KaLU/IH,

MEPUOIUYHOCTD, HAOTIOICHHE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHHE, MOJICIIb, SIBIICHHE.

dusmka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIWJ, M30TOMbI, PaJHOAKTHBHOCTh, MOJIEKYJA, AJICKTPUUCCKUN
3apsijl, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, a3, (DM3MYECKHE BSIHUYMHBI, SIMHHIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,

3BE37161, ComHIIE.



Buonorus: potocuntes, mpixanue, ouocdepa.

T'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TIOPO/IbL, TTOJIE3HBIE HCKOIAEMBbIE, TOILTHBO, BOJHBIE PECYPCHL
9 KJIACC

BelecTBo M XHMHYECKAS PEAKIUS

Ilepnomueckuit 3akoH. [lepmomuyeckass cuctema xummueckux osnemeHToB JI. W, Menzgeneesa. CrtpoeHne aTtoMoB.
3aKOHOMEPHOCTH B M3MEHEHUH CBOMNCTB XUMHYIECKUX JIEMCHTOB TIEPBBIX TPEX MEPHOIOB, KAITHS, KATBLMSA H UX COCIUHEHUH B COOTBETCTBHU

C ITOJIOKCHUEM BJICMCHTOB B HCpHOI{H‘ICCKOﬁ CUCTEME U CTPOCHUEM UX aTOMOB.

CTpOGHI/Ie BEIIECTBA: BUABI XMMHYCCKOW CBS3U. THIBI KPUCTAJUTUNIECKUX peH_IéTOK, 3aBUCHMOCTh CBOWCTB BEILIECTBA OT THIIA

KpHCTaHJTquCKOﬁ peméTKI/I n BUIa XUMHYECKOMN CBSI3H.

KJ'IaCCI/I(bI/IKaLII/ISI U HOMCHKJIaTypa HEOpPraHW4YCCKUX BCIIECTB. XUMHUYECKHE CBOMCTBA BEHIECTB, OTHOCSIIUXCA K pasIMuYHbIM

KJlacCaM HEOPraHn4€CKux COCJIMHEHUH, TeHeTUYECKasl CBS3b HEOpPraHM4YE€CKUX BCUICCTB.

KJ'IaCCI/I(bI/IKaLII/ISI XUMHYECCKHUX peaK].II/Iﬁ 10 pasjIMYHBIM IPU3HAKAM (l'IO YUCIy U COCTaBy YYaCTBYIOIIUX B PCAKIMH BEUICCTB, 110
TCIJIOBOMY S(b(l)eKTy, 10 U3MEHEHUIO CTETICHEH OKMCIICHUSI XMMUYECKUX JIEMEHTOB, 10 06paTI/IMOCTI/I, 110 Y4acCTHIO KaTaJ'II/ISaTOpa). DK30- 1

OHAOTCPMUYCCKUEC pCaKlU, TCPMOXUMHUYCCKHUC YPAaBHCHUA.

INonaTHEe O CKOPOCTH XMMHUUYECKOH peakuuu. IloHsATHE 00 OOpaTHMBIX M HEOOPATHMBIX XMMHYECKHX peakuusx. Ilonsatue o
TOMOICHHBIX M IeTeporeHHbIX peakuusx. Ilonarue o kartamuse. IloHaTHe 0 XuMHUECKOM paBHOBECHH. DaKTOPBI, BAMAIOIIME Ha CKOPOCTh

XHMHUCCKOM peaKkiyu U MOJIOKCHUEC XUMHUYCCKOI'0 PABHOBECHS.

OKHCITUTETHHO-BOCCTAHOBUTETHHBIC peaknuu, 3IICKTpOHHI>II71 OaJlaHC OKHCIIMTETBHO-BOCCTAHOBUTEIHHOM peakuuu. CocTaBreHue

ypaBHCHI/Iﬁ OKHUCIIUTCIIPHO-BOCCTAHOBUTCIIBHBIX peaxuyu?l C HUCIIOJIb30BAHHUEM METOAA DJICKTPOHHOI'O OanaHca.

TeopI/m 3HCKTp0HHTH‘{eCKOﬁ JUCCcoIranu. SHGK’I‘pOJ'[HTBI U HEDJICKTPOJIUTHI. KaTI/IOHLI, aHHUOHBL. MeXaHu3M JAUCCoHalnu

BEILECTB € Pa3IMYHBIMU BUAAMU XUMHYECKOI cBsi3u. CreneHb qucconuaiyu. CUiibHbIE U clalble 3JeKTPOJIUTHI.

Peakiiui MOHHOrO OOMeHa. YCJIOBUSI MPOTEKAHMS PEAKUUi MOHHOrO OOMEHa, IMOJHBIC M COKPAUICHHbIC HOHHBIC YpaBHEHHUS
peakuuii. CBOKWCTBA KHCJIOT, OCHOBAHHUI U COJICH B CBETE NMPEACTABICHUI 00 ANIEKTPOIUTHUECKOH quccolmanyy. KauecTBeHHbIE peakiy Ha

noHbL. [IoHATHE O TUIpPOITH3E CONEeH.
Xumuyeckuii Ikcnepumenm:

03HAKOMJIEHHE C MOJICJIIMA KPUCTAJUIMYECKUX PEIIETOK HEOPIraHUUECKHUX BEIECTB — METAJJIOB M HEMETaJLIoB (rpadura u anmasa),
CJIOKHBIX BEIIECTB (XJIOpPHAA HATPH), UCCIICOBAHUE 3aBUCHMOCTH CKOPOCTH XHMMUYECKOH PEaKIUy OT BO3ACHCTBHA Pa3IMYHBIX (aKTOPOB,
HCClIeIOBaHKE HIIEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, NPOLECCa AUCCOLHUALMM KUCIIOT, IeIoueil U coseil (BO3MOKHO HCIONIB30BaHUE
BUJICO MATEpUaJIOB), NPOBEACHHUE OIBITOB, MIUIIOCTPUPYIOIMX IPU3HAKM INPOTEKAaHUs peaKiuil MOHHOro obMeHa (0Opa3zoBaHME oOcalKa,
BBIICJICHHE Ta3a, 00pa3oBaHHE BOJBI), OINBITOB, HIUIIOCTPHPYIOIMX HPHMEPHl OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX DPEaKIUi (TOpEeHHE,
peaKLHU pas3IoKCHUsS, COeIMHEHUs), PaCllO3HaBAHUE HEOPTaHHMYECKUX BELIECTB C MOMOIIbIO KaUeCTBEHHBIX PEAKIHIl Ha HOHBI, pElLICHHE

OKCIIEPUMEHTAJIbHBIX 3a/1a4.
HemeTasibl 1 MX coeIMHEH U

OOm1ast xapakTepuCcTUKa ranoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE CTeNeH! okuciieHus. CTpoeHue 1 (pU3nUecKue
CBOWCTBA MPOCTBIX BELIECTB — TajJOreHOB. XUMHMYECKHE CBOMCTBAa Ha IpHMepe XJopa (B3aUMOJACHCTBHE C MeTa/ulaMH, HEMETAJJIaMH,
menouamu). Xnoposogopoa. ConsHasi KMCIOTa, XMMHUYECKHE CBOMCTBA, MOJydeHHe, npuMeHeHue. JlelictBue xjopa M XJIOpOBOJOpOJA HA

OpraHu3M 4enoBeKa. BaxxHeliue Xnopuipl U UX HAX0XKAE€HUE B IPUPOJIE.

OO0mast XapakTepicTrKa JeMeHToB VIA-Tpynmbsl. OcOOeHHOCTH CTPOECHHST aTOMOB, XapaKTEPHBIC CTEIICHN OKHcIeHHs. CTpoeHne
U (QuU3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Ccepbl. AJUIOTPOIHbIE MOJU(PHUKALIMU KUCIOpOIa U cepbl. XUMHUECKHE CBOMCTBA

cepbl. CepoBOIOpOA, CTpoeHHE, PHU3HUeCKHe W XUMHYecKHe CBOMCTBA. OKCHABI Cepbl KaK MPEACTABHTENN KHCIOTHBIX OKCHAOB. CepHas



KHCTOTa, (pU3MYeCKHe M XMMHYCCKHE CBOMCTBa (0OIIMe Kak NpeACTAaBHTENS Kiacca KHUCIOT U cremupudeckue). XUMHYCCKUE PEaKIuH,
JIe)Kalle B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOJdy4YeHHs cepHOil KucioThl. [IpuMmeHenue cepHoi kucioThl. COnM CEpHOU KHUCIOTHI,
Ka4eCTBEHHAs peakius Ha cynbhar-noH. HaxoxkaeHne cepsl U e€ COSAUHCHUH B IpUpoe. XUMUUECKOe 3arpsI3HEHHE OKPYXKAIOIei cpebl

COCIMHEHUSIMH CepbI (KUCIIOTHBIE TOK/IH, 3arPsI3HEHUE BO3yXa U BOJAOEMOB), CIIOCOOBI €ro Mpea0TBPAILCHHS.

OOmasi xapakTepucTHKa 31eMeHTOB VA-rpynmnbl. OcOOSHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHbIE CTENEHH OKHUCIIEHHUs. A30T,
pacrnpocTpaHeHue B IpHpoJe, GU3NUecKrue U XUMIYeckue cBoiictBa. KpyroBopot asora B mpupone. AMMuaK, ero pu3n4eckiue 1 XMMHIECKUe
cBoifcTRa, MomydyeHne u npumeHeHne. CoM aMMOHUS, UX (QU3MYECKIE M XMMHYCCKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakimsi Ha
HOHBI aMMOHHS. A30THasi KHCIOTa, ¢€ MOoNydeHHe, (PU3MUeCKue M XMMHYECKHe CBOiicTBa (0OIMe Kak IPEICTABHTENI Kiacca KHUCIOT M
cnenuduueckue). MCmonp30BaHUE HUTPATOB M CONCH aMMOHHS B KA4eCTBE MHHEPAJBHBIX yHOOpeHHil. XHMHUYECKOE 3arps3HCHIC
OKPYXKAIOIIEH Cpebl COCAMHCHHSAMH a30Ta (KUCIOTHBIC NOXIM, 3arps3HEHHE BO3AyXa, MOYBBI M BOmOEMOB). Docthop, autOTPOITHbIC
Moaupukay Gocdopa, pusnyeckre n xumuydeckue coiictBa. Oxcup docdopa (V) u dhochopHas KuciaoTa, PU3HUECKHE U XUMHUUESCKUE

cBoifcTBa, moydenue. Mcnons3oBanue GpochaToB B KaueCTBE MHUHEPAIBHBIX yJ0OpEHUIL.

OO6mast xapakTepucTuka 31eMeHToB [VA-Tpyrmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepPHBIE CTEIIEHH OKHUCICHHS. YTIEpos,
aJUTOTPONHBIE MOAUGUKAIUY, PACIPOCTpaHEHNE B Hpupoje, (usnueckue ¥ XUMUYECKHe CBoMcTBa. Ancopbuus. Kpyrosopor yriepoxa B
npupone. Okcuasl yriepoma, uX (U3MUYECKHe W XMMUYECKHe CBOICTBa, NEHCTBME HA JKUBBIC OPraHHM3MBI, ITOTy4YEeHHE W NPHMCHEHHE.
DKoJorHyecKue MpoOIeMsl, CBI3aHHbIE ¢ oKcuoM yriepoma (IV), rumoresa rmo0albHOrO MOTEIUICHHS KIMMATa, MApHUKOBBIT 3(QeEKT.
VYronpHas KHCIOTa U €€ COJH, UX (U3MYecKHe U XUMIYECKUE CBOICTBA, MONyYCHUE U NpuMeHeHne. KadecTBeHHas peaxiys Ha Kap0 OHAT-

HoHbl. Mcnonbp3oBaHue Kap60HaTOB B 6LITy, MEAUIUHE, TPOMBIIIIJIEHHOCTU U CEJILCKOM XO3SHUCTBE.

IepBoHayanbHBle HOHATUS 00 OPraHUYECKHX BEILECTBAX KAK O COSAUHEHHAX YIJepoja (MeTaH, 3TaH, ITIICH, alleTHJICH, 3TaHOIL,
IJIMLEPUH, yKCycHas KuciioTa). IIpupopHble MCTOYHUKH YIIIEBOAOPOXOB (YroOib, NPHPOXNHBIA ra3, HedTh), NPOMYKTHl HX IEpepadOTKH
(6eH3mH), NX pob B OBITY M NPOMBIIUICHHOCTH. [ToHATHE O OMONOrHMYECKH BaKHBIX BEIECTBAX: XKUPAX, OCIKaX, YIIEBOJAX — U HX POIH B

JKHU3HU YCIIOBCKA. MaTepnanbﬂoe €AMHCTBO OPraHU4Y€CKUX U HEOPraHN4ECKUX COCJIMHCHU.

Kpemnuii, ero ¢usmdeckue ¥ XUMHYECKUE CBOHCTBA, NMONyYeHHE M NpuMeHeHHe. CoemuHEeHHs KpeMHHs B npupone. Ooume
npezactasienus 06 oxcune kpemuus (IV) u kpemuueBoid kucnore. CUIIMKATBI, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIUICHHOCTH. Baxkueiime
CTPOUTEIbHBIE MAaTepHaibl: KEPAMHKA, CTEKJIO, IIEMEHT, OeToH, »kene300eToH. ITpobiaeMbl Ge30MacHOrO HCHOJB30BAHHS CTPOHTENBHBIX

MaTepHajoB B IIOBCETHEBHOW KU3HH.
Xumuueckuii ykcnepumenm:

n3y4eHre 00pa3l0B HEOPraHUIECKUX BEIIECTB, CBOMCTB COMSIHOM KHUCIIOTHI, IPOBEJICHNE KaUYeCTBEHHBIX PEAKIMI Ha XJIOPUI-HOHEI
U HAOTIOIcHHE NPU3HAKOB HMX ITIPOTEKAHHs, OMBITHI, OTpaXkalolue (u3MYeckne M XHMHYECKHE CBOICTBA TaJOT€HOB M MX COEIMHEHHI
(BO3MOXKHO MCHOJIB30BaHNE BUJICOMATEPHANIOB), O3HAKOMIICHHE ¢ 00pa3laMu XJIOPHIOB (TaJIOreHHIOB), O3HAKOMIICHHE ¢ 00pasiaMu cepbl U
e€ coemuHEHWIMH (BO3MOXXKHO HCIIONB30BaHHE BHACOMATEPUANOB), HAOIIOJEHHE IIpoIecca OOyINIMBaHUSA caxapa MOJA JCHCTBHEM
KOHIICHTPHPOBAHHOH CEPHOIl KHUCIOTHI, M3yYeHHE XUMHYECKHX CBOIMCTB pa30aBICHHOI CEPHOI KHCIOTHI, HMPOBEJCHUE KaueCTBEHHOH
peaknuy Ha Cynb(haT-uOH M HaOMIOACHWE IpH3HAKa ¢€ MPOTEeKaHHs, O3HAKOMICHHE ¢ (pU3MYECKUMH CBOMCTBaMH a30Ta, (ochopa U HX
COeMHEHMH (BO3MOXKHO HCIIOJIB30BaHUE BHACOMATEPUATOB), 0OpaslaMu a30THBIX M (OocGOpHBIX yHOOpeHHil, momydeHue, coOHpaHUe,
pacrio3HaBaHKe U U3y4YeHHE CBONCTB aMMHaKa, IPOBEICHHE KaYeCTBCHHBIX PEaKIUi Ha HOH aMMOHUS U pocdaT-noH U U3yUeHHe IPU3HAKOB
X TpPOTEKaHHs, B3aUMOJCICTBHE KOHIICHTPHPOBAHHOW Aa30THOH KHCIIOTHI C MEJABIO (BO3MOXKHO HCIIOJIB30BAHHE BHJICOMATEPHAIIOB),
u3ydeHHe Mojelell KpHCTAIUTMUECKUX PEIETOK anMasa, TpadmTa, (QyiuepeHa, o3HAKOMIEHHE C IIPONECCOM aacopOIMH PacTBOPEHHBIX
BELICCTB aKTHBUPOBAHHBIM yIJIEM U YCTPOHCTBOM MPOTHBOra3a, MONyYeHHe, COOMpaHHUe, PacIO3HABAHHE U U3YYEHHE CBOMCTB YIJIEKHUCIOTrO
rasa, IPOBEJCHHE KAYCCTBCHHBIX PEAKIMA Ha KapOOHAT M CHIMKAT-MOHBI U H3YYCHHE IIPU3HAKOB HMX HPOTCKAHMS, O3HAKOMIICHHE C

MIPOYKIHMEH CUIMKATHOM NPOMBILIIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAJBHBIX 3324 110 TeMe «BaykHeHIle HEMETALIbl U MX COEJMHEHUSD.
MeTa/lIbl M HX COeIMHEHUS

O6H.[aﬂ XapaKTCpUCTUKa XUMHUYCCKHUX DJJIEMEHTOB — METAJUIOB Ha OCHOBaHHU HX ITOJIOKCHHUSI B l'lepHonnqecr(ofx’I CHCTCMC

xuMuueckux snemeHtoB JI. M. MenneneeBa u ctpoeHust atomoB. CTpoeHHe MeTauioB. MeTauimdyeckash CB3b M MeETalUTHUYecKast



KpHCTaJUIM4ecKas peméTKa. JIEKTPOXUMUYECKHH Pl HANpPsOKEHWH MeTa/uioB. Dusmdeckue W XMMUYECKHE CBOWCTBAa MeTaswioB. OOmme
CHocoObl MONy4eHUs MeTalIoB. IIoHATHE O KOpPPO3UM METAaUIOB, OCHOBHBIC CIOCOOBI 3aIUUTHI MX OT Koppo3uu. CiaBbl (CTalb, YyIyH,

L[IOpaJ'I}OMHHPIﬁ, 6p0H3a) " UX [IPpUMCHCHHUC B 6I>ITy U NIPOMBIIIJICHHOCTH.

Illenounslie MeTaiuIbl: mosioXKeHHe B leproauueckoit cucteme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHUE UX aTOMOB,
HaxoxJeHue B npupoje. dOusnueckne W XMMHYECKHE CBOMCTBA (Ha MpuUMepe HaTpust U Kanusi). OKCUIBI M THAPOKCHIBI HATPHUS M K aJUsI.

HpI/IMCHeHHC MICJTIOYHBIX METAJIJIOB U X COC[[HHCHHﬁ.

[lemounO3eMeNbHBIE METAJUTBI MarHW{d WM Kajibluil: monoxenue B [lepmommyeckod cucteme xummdeckux snementos 1. WM.
MenneneeBa, CTpOeHHE MX aTOMOB, HaXOXJeHHE B mpupoje. Pusnueckue M XMMHYECKHE CBOMCTBA MarHus M Kanplys. Baxneiimme

COCIMHEHHS KAJIbIWs (OKCHJI, THAPOKCHI, cOJH ). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHSI.

AnromuHuii: monoxenue B [lepuoaudeckoit cucteme xumuueckux anemeHToB Jl. 1. Menzeneesa, cTpoeHre aToMa, HaXO0XK/ACHHUE B

npupozae. duznueckre 1 XUMUYECKUE CBOMCTBA aTIOMUHUS. AM(i)OTCpHBIe CBOMCTBa OKCHJ1a U THAPOKCH 1A aJITIOMUHUSL.

XKeneso: nmonoxenue B [lepnomuueckoil cucreme Xxumudeckux eMeHToB J[. 1. MeHneneeBa, cTpoeHne aToMa, HaXOXJCHUE B
npupoje. Pusnyeckne U XUMUYECKHE CBOWCTBA kere3a. Okcuapl, ruapokcusl u conu sxenesa (1) u sxenesa (I1I), ux cocras, cBoiicTBa U

TIOTy4YeHHE.
Xumuueckuit 3kcnepumenm:

O3HaKOMJICHHE ¢ 00pa3liaMH MeTayIoB U CIUIABOB, MX (PU3MUYCCKUMM CBOMCTBAMHM, H3ydYCHHE PE3yJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXHO HCIOJIb30BAHUE BHUICOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHJA Kajbls M HATPUs C BOJOH (BO3MOXKHO
HCTIONB30BAaHNE BHACOMATEPHATIOB), HCCICIOBAaHHME CBOMCTB MXECTKOM BOABI, IIpoIlecca TOPCHHS JKejle3a B KHCIOpOAE (BO3MOXHO
HCIIONIB30BAaHUE BUACOMATEPUATIOB), IPU3HAKOB IPOTEKAHNSI KAUECTBEHHBIX PEAaKIUi HAa HOHBI: MAarHUs, KaJbLUs, aTIOMUHNS, [IUHKA, XKene3a
(II) u xenesa (III), memu (II), HaGroneHNe U OMUCaHUE MPOLECCCOB OKPAIIMBAHKS IUTAMEHHM HOHAMH HATPUS, KU M KaJIbIUsi (BO3MOXHO
UCIIONB30BAaHUE BUJCOMATEPUAJIOB), HCCIENOBaHHE aM(OTEPHBIX CBOWMCTB THIPOKCHJA AIIOMUHHMA M THIPOKCHIA IHMHKA, PeLIeHHe

9KCIIEPUMEHTANIBHBIX 33/1a4 IO TeMe «BaxkHelIle MeTaIbl U UX COSUHEHUS.
XuMus M OKpy:Kamouas cpeia

BemiectBa u MaTepuaibl B IOBCEAHEBHOMN )KU3HH YesloBeka. be3onacHoe HCob30BaHue BEIECTB U XUMUYECKUX PEaKIHii B ObITY.

l'[epBast TIOMOUIb ITPHU XUMHUYECKUX 0XKOrax U OTPaBJICHUAX.

XUMHUECKOE 3arps3HEHHE OKpYKaloIel cpeabl (MpeenbHas JonycTHMas KOHUeHTpaus Beulects, nanee — [1J1K). Ponb xumun B

PElIeHNH SKOJIOTHYECKUX IPOOIeM.
Xumuueckuii ykcnepumenm:
n3y4eHHe 00pa3IioB MATEPHAIIOB (CTEKIIO, CIUIABBI METAJIIIOB, IIOJUMEPHBIC MATCPHAIBL).
Mesicnpeomemnvie ceasu

Peammzanus MEXIPEAMETHBIX CBsI3eH Ipyu HM3y4YCHUHU XHUMHHU B 9 kiacce OCYILICCTBIIACTCA 4Y€PE3 HCIIOJIB30BaAHHE KakK 00mux

CCTCCTBCHHO-HAaYYHbIX HOHﬂTHﬁ, TaK 1 HOHHmﬁ, SIBJISIOIINXCA CUCTEMHBIMU 11 OTACJIBHBIX IIPEAMETOB €CTECTBEHHO-HAyYHOT'O IIUKJIA.

OO0le ecTecTBEHHO-HAYUHbIE IIOHATUS: HayuyHbId (akT, TUIIOTe3a, 3aKOH, TEOpUs, aHalu3, CHHTE3, KJIacCH(pUKAIUS,
MIEPUOIUYHOCTb, HAOJIOJNICHUE, OKCIICPUMEHT, MOJCIMPOBAaHUE, W3MEPEHHE, MOJEINb, SBJICHHE, HAPHUKOBBIA AS()PEKT, TEXHOJIOrus,

MaTepHaIbL.

@usuka: MaTepus, aToM, dIEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJUA, U30TOIBI, PaJUOAKTHBHOCTb, MOJEKYJA, dIEKTPUUECCKHIl
3apsij, MPOBOJHMKH, IMONYNPOBOJHUKHU, OUAICKTPUKH, (DOTOIIEMEHT, BEIECTBO, Telo, 0OBEM, arperarHoe COCTOSHHE BEIIECTBA, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIINYECKAs PEIIETKA, CIUIABhl, (PU3HUIECKUE BEIUUUHBI, €IUHULBI H3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO,

IUTaHEeTHI, 3BE3/161, COHIIE.



Buonorust: ¢dotocuHTes, apIxaHue, Ouocdepa, SKOCHCTEMa, MHUHEPANBHBIC YJOOPCHHS, MHKPO3JIEMEHTHI, MaKpOIJIECMEHTEL,

MUTaTEbHbIE BELIECTBA.
I'eorpadus: atmocdepa, runpocepa, MUHEPaIIB, TOPHBIE IIOPOIBL, ITOJIC3HBIC HCKOIIAEMBIE, TOILTHBO, BOJHBIEC PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IPOTPAMMBI IO XHUMHHM HA YPOBHE OCHOBHOI'O
OBIHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE PE3yNbTaThl OCBOGHHUS NPOrpaMMbl OCHOBHOTO OOIIEro oOpa30BaHMS NOCTUTAIOTICS B XOA€ OOydYCHHS XHMHU B
€JIMHCTBE Y4eOHOW M BOCIUTATENLHOW JEATEIbHOCTH B COOTBETCTBMM C TPAJAULMOHHBIMU POCCHHCKMMH COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBCHHBIMU LIEHHOCTSIMH, IPHHATHIMHE B OOIIECTBE NpaBWIaMH M HOPMaMH IIOBEACHHS U CIOCOOCTBYIOT IPOLECCAM CaMOINO3HAHUS,

CaMOpa3BUTHA U COLTUATIU3AITNN 06yqa}oumxcx.

JInuHocTHBIE Ppe3YJIbTAaThl OTpa)Kal0T TI'OTOBHOCTH o6yan0mec;[ PYKOBOACTBOBATHCS CHCTEMOW TO3UTUBHBIX IIEHHOCTHBIX

OpHEHTAlMI U PaCIIMPEHHE OMBbITA JEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:
1) naTpHOTHYECKOr0 BOCHHTAHMS:

LIECHHOCTHOTO OTHOILEHHSI K OTEYECTBEHHOMY KYJBTYPHOMY, HMCTOPUYECKOMY M HAay4YHOMY HACJEIUIO, MOHMMAHUS 3HAYEHUs
XMMHUYECKOH HAyKH B )KM3HH COBPEMEHHOTO OOINECTBA, CHOCOOHOCTH BIIAJICTh TOCTOBEPHOH MH(OpPMALUEH O MEpelOBBIX JOCTIKECHUAX U

OTKPBITUAX MPIpOBOﬁ M OTEUYECTBEHHOM XUMHH, 3aMHTECPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 yCTpOﬁCTBC Mupa u OGH.ICCTB&;

2) rpazKIaHCKOT0 BOCHUTAHMUS:

MPEJCTABIEHUs] O COLUAIBHBIX HOPMax M MpaBUJAaX MEXJIMYHOCTHBIX OTHOLIEHMH B KOJUIGKTUBE, KOMMYHUKATHBHOI
KOMIICTCHTHOCTH B OOIICCTBEHHO IIOJIE3HOM, y4eOHOUCCIIEIOBATENbCKOM, TBOPYECKOM M APYIMX BUJAX NEATCIBHOCTH, 'OTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOI JIEATEIBHOCTU IIPU BHIIIOJHEHUN YUeOHBIX, IO3HABATENIbHBIX 3a/1a4, BBHIIOIHEHHH XMMHYECKUX SKCIIEPUMEHTOB,
CO3IaHUM YYEOHBIX IPOEKTOB, CTPEMIICHUS K B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B IIPOLECCEe 3TOH y4eOHOH NesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJCHHUE U NMOCTYIKU CBOMX TOBAPHIIEH C MO3MLMM HPABCTBEHHBIX U IPABOBBIX HOPM C Y4ETOM OCO3HAHHUS OCJIEACTBUH

MIOCTYIKOB;
3) HeHHOCTH HAYYHOI'O MO3HAHUS:

MUPOBO33PECHYCCKUC MTPECACTABJIEHUA O BELICCTBE U XUMHYECKOM peaKkuu, COOTBETCTBYIOIIIUE COBPEMCHHOMY YPOBHIO pa3BUTUSA
HAaYKU M COCTAaBJIAIOIIME OCHOBY /Ul ITOHMMaHUsA CYIIHOCTH Haquoﬁ KapTUHBI MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX

Pa3BUTHSA IPUPOJIBI, B3aUMOCBSA3SIX UET0BEKA C IPUPOJHON CPeloi, O POJIM XMMHHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

TIO3HABATCJIBHBIE MOTHUBBI, HAITPABJICHHBIC HA TTOJIYYYEHUE HOBBIX 3HAHUI 110 XAMHH, HeO6XOL(I/IMI>IC JJIA 00BCHEHUS Ha6m011aeme
IIPOLECCOB U i[BJ'IeHPIfI, HO3HaBaTeHBHOﬁ, I/IH(I)OpMaI.II/IOHHOI‘/'I M YMTATEJILCKON KYJIbTYpPbI, B TOM 4YUCJIC HABbIKOB CaMOCTOSITeJIbHOM paGOTLI C

y4eOHBIMH TeKCTaMH, CIIPABOYHOH JINTEPATypOH, JOCTYITHBIMH TEXHUYECKIMU CpeJICTBAMU HH(OPMAIIMOHHBIX TEXHOIOTHUI;

UHTEPEC K 06y'-ICHI/IIO WU TI03HAHHIO, J'HO603HaTCJ'ILHOCTI>, TOTOBHOCTb M CIIOCOOHOCTH K CaMOOGpaSOBaHI/IIO, HpOBKTHOﬁ u

HCCIIEeJ0BATEIbCKOM JESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAaIPaBJIEHHOCTH M YPOBHS OOYU€HUS B lajIbHEHILIEM;
4) dopMupoBaHUs KyJIbTYPbI 310POBbSI:

OCO3HAHHE [ICHHOCTH JKH3HH, OTBETCTBCHHOI'O OTHOLICHHS K CBOEMY 30POBBIO, YCTAHOBKHU Ha 310POBBIH 00pas3 )KU3HH, OCO3HAHUE
MOCJIE/ICTBUN M HENPUSITUE BPEIHBIX MPUBBIYCK (YMOTPEONEHUs aJKOrojs, HAPKOTUKOB, KYPEeHHUsI), HEOOXOIMMOCTU COOIIOJCHHS MPaBUII

0e30macHOCTH pu 06pa1ueHI/m C XUMHUYCCKHMH BC€IICCTBAMU B 6BITy n peanLHoﬁ JKHU3HU,

5) TPya0BOIr0 BOCHIMTAHMS:



HHTEpeC K NPaKTHYeCKOMY HM3Y4YCHUIO IpodeccHii U TpyJa pasiMuHOrO pOoja, yBAXEHHE K TPYyAy U pe3ysibTaTaM TpyJOBOH
JEATEeNIbHOCTH, B TOM YUCJIE Ha OCHOBE NPUMEHEHMs NPEJMETHBIX 3HAHUIl 110 XMMHHU, OCO3HAHHBIH BBIOOP MHIMBHUIYaIbHON TPAeKTOPUU
IIPOJOIDKEHUST 00pa30BaHUsA C y4ETOM JIMUHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHHM, OOIIECTBEHHBIX HHTEPECOB M HOTPEOHOCTEH,

yCIeHON MPO(eCCHOHANIBHOM IS TEeIbHOCTH ¥ PA3BUTHS HEOOXOMMBIX YMEHUI, TOTOBHOCTh aJJAITUPOBATHCS B MPO(EeCCHOHANILHOM cperie;
6) IKOJIOrHYECKOT0 BOCTIMTAHUSI:

9KOJIOTHYECKH 11eJ1ec000pa3Hoe OTHOIICHHE K MPUPOJIE KaK MCTOYHMKY JKM3HU Ha 3emiie, OCHOBE e€ CyIEeCTBOBaHHs, IOHUMaHUE
LIEHHOCTH 3I0POBOr0 M 0e30MacHOro oOpasa jKH3HH, OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PH3HYECKOMY U MICHXUYECKOMY 3[I0POBbBIO,
OCO3HAHME IIEHHOCTU COOJIOACHHMS MPaBHI 0E30IacCHOro MOBENCHHs NpU padoTe ¢ BEHIECTBAMH, a TAKXKE B CHTYalHUSX, YTPOXKAIOIIMX

3/I0POBBIO ¥ )KU3HH JTFOJICH;

CHOCOOHOCTH TNpPHMEHSTh 3HAHUS, IONydaeMble IPH HM3YyYCHHM XMMHUM, OIS PEIICHHs 3a/ady, CBS3aHHBIX C OKpY)KaroIeH
MIPUPOIHON CPEIOM, VI MOBBIICHHS YPOBHS SKOJIOTMYECKONW KYJIBTYphl, OCO3HAHHS TIIO0AIBHOIO XapakTepa KOJOTMYEeCKHX HpobiieM H
MyTeH MX PEHIEHUs] MOCPEJCTBOM METOJOB XHMMH, SKOJIOTMYECKOIO MBIIUIEHHS, YMEHHUS DPYKOBOACTBOBATbCS MM B ITO3HABATEILHOM,

KOMMYHHUKAaTHBHON M COLMAJIbHOM TPAKTHKE.
METAITPEJIMETHBIE PE3YJIbTATbBI

B cocraBe meTanpenMeTHBIX PEe3yJIbTATOB BBLCISIOT 3HAUMMBble /U1 (OPMUPOBAHUS MUPOBO33PEHUs OOLICHAYYHbIC TOHATHSL
(3aKOH, Teopusl, NMPUHLIMII, THIOTE3a, (HaKT, CUCTEMa, NPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpble UCHOJIB3YIOTCS B €CTECTBEHHO-HAy4YHBIX
y4eOHBIX IIpeAMeTaxX M MO3BOJLIOT HAa OCHOBE 3HAHWH M3 THX IPEAMETOB ()OPMHPOBAThH NPEICTABICHHUE O LEIOCTHON HAy4YHOI KapTUHE
MHpa, W YHHBEpCaJbHble YueOHble JeHCTBUSI (IO3HABATEJbHBIE, KOMMYHUKATHBHBIC, DPEryJSATHBHbIEC), KOTOpblE 00ECIEeuHBaIOT

(bopMupOBaHHE TOTOBHOCTH K CAMOCTOSTEIEHOMY INIAHUPOBAHUIO M OCYIIECTBIICHHUIO y4eOHOH e TEebHOCTH.
ITo3HaBaTe/IbHBIC YHUBepPCAJIbHbIC YUeOHbIE JelcTBHS
ba3oBrble JJornueckmne aeiicTBUs:

YMEHHUSI MCIIONb30BaTh NMPUEMBI JIOTUUECKOrO MBILUICHUSI TP OCBOGHMU 3HAHUM: PacKpbIBaTh CMbBIC]T XUMUYECKUX TOHSITHIH
(BBLEENATH MX XapaKTepHbIC NPU3HAKM, YCTAHABIMBATH B3aUMOCBS3b C JIPYTMMU IOHATUSIMM), MCIHOIb30BAaTh MOHATUS VI OOBSICHEHUA
OTHCIbHBIX (DAaKTOB U SIBICHUH, BHIOMPATh OCHOBAHHUSA M KPUTCPUH I KIACCH(HKAIMU XUMHYECKUX BEIIECTB M XUMHYECKHX PEaKIuii,
YCTAaHABIIMBATh HPHYNHHO-CICICTBCHHBIC CBS3H MEXHYy OOBEKTAMH W3YYCHHs, CTPOUTh JIOTHYECKWE pAcCYKACHHS (MHIYKTUBHBIC,

JIeTyKTHBHbIE, 10 aHAJIOTHH ), IeTIaTh BBIBO/IBI M 3aKJIFOUCHHS;

yYMEHHE NPUMEHSATh B IPOLECCE ITO3HAHUS MOHATUS (MpeIMETHBIC M METAIIPSIMETHbIC), CHMBOJIMYCCKHE (3HAKOBBIC) MOJCIH,
HCIONb3yeMble B XHMHUH, NPeOOPa30BbIBATh IIHPOKO MPUMEHSIEMbIE B XMMHU MOJCIBHBIC MPEICTABICHHS — XMMHYECKHH 3HAK (CHMBOII
9JIeMEHTa), XUMHUYecKas (HopMyla M ypaBHCHHE XMMUYCCKOH PEaKIMH — IPU PEIICHHHM y4eOHO-TI03HABATENBHBIX 3a1ad, C y4ETOM 3THX
MOJICJIBHBIX TIPE/ICTABICHUH BBIBIATE U XapaKTEPH30BaTh CYLICCTBEHHbIC MPH3HAKH H3YYaeMbIX OOBCKTOB — XHMMHYECKUX BEILECTB U
XMMHUYECKUX PEaKLUi, BBIBIATH OOIINE 3aKOHOMEPHOCTH, IPHYMHHO-CIICICTBCHHBIC CBSA3M M IPOTHBOPEYUS B U3YYaeMBIX NpoLEccax U

SIBJICHUAX.
ba3oBble ucciie0BaTeIbCKUe AeiiCTBHA:

YMEHHUE UCIOIBb30BaTh IIOCTABJICHHBIC BOIIPOCBI B Ka4d€CTBE MHCTPYMCHTA IIO3HAHUS, a TAKKEC B Kad€CTBE OCHOBBLI [UIA

(1)OpM]/Ip0Ba.HH$I TUTIOTE3BI 110 IIPOBEPKE IIPaBUIIbHOCTU BbICKA3bIBACMbIX Cy)KHeHHﬁ;

pUoOpeTeHue OMbITa M0 IJIAHMPOBAHUIO, OPraHU3ALMU U IPOBEJCHHIO YYEHHYECKHX JKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a
XOJIOM IIPOLECCa, CAMOCTOSTEILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GopMyIHpoBaTh 00OOLIEHNS U BBIBOIBI 110 Pe3yIbTaTaM MPOBEIEHHOTO

OIIbITA, UCCIIEOBAHMUS, COCTABIATH OTUET O MPOJIETIaHHOM padoTe.

Pa6oTa ¢ nndopmanueii:



YMEHHE BBIOMPATh, aHATM3UPOBATh M HHTEPIPETUPOBATH HHOPMAIUIO PA3NNIHBIX BHAOB U (OPM IIpEICTaBICHHU, MOIyIaeMyt0
13 Pa3sHbIX HCTOYHHKOB (HAy4HO-TIOMYJIApHAs JIMTEepaTypa XHUMHYECKOIO COJEpXKaHus, CIPaBOuUHBblE MocoOHsA, pecypchl MHTepHeTa),

KPUTUYCCKU OLUCHUBATH IIPOTUBOPCUMBYIO U HEJOCTOBCPHYIO HHCI)OpMaHHIO;

yYMEHHE IIPHUMEHATh pas3iMyHble METOAbl U 3alpOChl IPU IMOUCKe M O0TOOpe HMH(OPMALMU U COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOIMMBIX JUIS BBIIOJIHCHHS y4eOHBIX 1 IIO3HABATEIBHBIX 33/1a4 ONPEJEeIEHHOTO THIIA, IPHOOPETEHUE OMbITa B 00JACTH HCIIONB30BAHMS
NH(OPMALMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJCHHE KYJBTYpOH AKTHBHOTO MHCIIONB30BAHHS PA3IMYHBIX IOVCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMATBHYIO (OPMY INpPEACTaBICHUA HH(OPMALMU U MIUIOCTPHPOBATH PEIIaeMble 3aaud HECIOKHBIMH

CXeMaMH, arpaMMaMy, IpyruMy (opMaMu rpad Ky ¥ MX KOMOUHALMSIMH;

YMEHHE HCIOJIB30BaTh W AHAJIM3HPOBATh B IpoLecce y4eOHOW M MCCIIeNOBATENbCKOH NESTeNIbHOCTH MH()OPMALMIO O BIMSHUU

MPOMBIIUICHHOCTH, CEJIbCKOT0 X03SCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYIXKAIOILeil IPHPOJHOM CPeIbl.
KoMMyHHKaTHBHBIE YHUBepPCAIbHBIE YueOHbIe JeiicTBHS:

YMEHHS 3a/laBaTh BOHPOCH! (B XOA€ OMajnora M (WiId) AUCKYCCHH) IO CYIIECTBY OOCY)XIZaeMOil TeMbl, (pOpMyIHpOBaTH CBOU

NPEI0KEHUS OTHOCUTEJIbHO BBIITOJTHCHUS HpeZUIO)KeHHOﬁ 3aga4u;

YMEHUSA NOPEACTABIATH IIOJYUYCHHBIC PE3YJIbTaThl TMO3HABATEIIPHON JIEATEILHOCTH B YCTHBIX W TMHMCbMEHHBIX TEKCTaXx; ACJIaThb
MPE3CHTALMIO PE3YJIbTATOB BBIIIOJIHCHUA XHUMHUYECKOI'O SKCIICPUMEHTA (na60paT0pH0r0 OIIbITA, na60paT0pH0ﬁ pa6OTLI 10 MCCJICIOBAHHUIO

CBOJCTB BEIECTB, y4eOHOrO IIPOEKTa);

yYMEHHs y4eOHOIO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATEIBHON M HCCIIEN0BATEIbCKON JIEATEIBHOCTU IIPU
PCLICHNH BO3HUKAIOMUX NpoOJeM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB M COIVIACOBAHMS INOUIMH (OOCY)KHCHHS, OOMEH MHEHHSMI,

«MO3rOBBIE LITYPMBI», KOOPAMHAIMS COBMECTHBIX IEHCTBHM, ONpEIeNeHHe KPUTEPHEB IO OLEHKE KauecTBAa BBIINOJHEHHOW paboOThl U

Apyrue).
Pery1situBHbIe YHUBepca/ibHble yyeOHble JeiicTBH:

YMEHHE CaMOCTOSTEIIBHO ONPEEIIATh LN JeITeIbHOCTH, INTAHUPOBATh, OCYIIECTBIIATH, KOHTPOJINPOBATh U IPH HEOOX0JUMOCTH
KOPPEKTHPOBaTh CBOIO JESTENILHOCTb, BbIOMpaTh Haubonee 3pdexTHBHbIE CHOCOOBbI pelieHHsT y4eOHBIX W IO3HABATENIBHBIX 3ajad,
CaMOCTOSITENIEHO COCTABIISTh MII KOPPEKTHPOBATH NPEIUIOKEHHBIA QJITOPUTM JEHCTBUN IPH BBHITOJHEHHWY 3aJaHUH C YyYETOM IOJIYyYCHUS
HOBBIX 3HaHMII 00 U3y4aeMBIX OOBEKTAX — BEIECTBAX M PEAKLMAX, OLCHUBATH COOTBETCTBUE IIOTYyYCHHOTO PE3yJbTAaTa 3asBICHHON LENH,

YMEHHUE UCTIONB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEUIaraeMble B YCIIOBUHM 33 JaHHI.
INPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeMETHBIX PE3YJIBTATOB 110 OCBOCHHIO 00A3aTENBHOIO COACPXKAHNS, YCTAHOBICHHOTO JaHHOH (heaepanpHol paboueit
MPOTPAMMOH, BBIIENSIOT: OCBOCHHbIC 00YYalOIMMICS HAYYHbIE 3HAHUS, YMEHHS M CIOCOOBI NEHCTBHii, crienupuyecKue s MpeaMeTHON
obmactu «XUMHA, BUABI ISITEIILHOCTH 110 IIOTYyYESHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALHH, IIPeoOpa30BaHHUIO U IPUMEHEHHIO B PA3INYHBIX

yqe6m,1x 1 HOBBIX CUTYyallUAX.

K xoHmy oOyueHms B 8 Kilacce IpeAMETHBIE pe3yJIbTaThl Ha 0a30BOM yPOBHE MODKHBI OTpaxkaThb C(OPMHUPOBAHHOCTb Yy

o0y4aronmxcs yMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHX IOHSTHI: aTOM, MOJIEKYyJa, XMMHUYECKUN 3JIEMEHT, MPOCTOe
BEILIECTBO, CIOXKHOE BELIECTBO, CMECh (OJJHOPOJIHASI M HEOJHOPO/HAS), BAJICHTHOCTb, OTHOCUTEJIbHASL aTOMHAsl U MOJIEKYJIIpHas
Macca, KOJIMYeCTBO BELIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasi 10JIsI XMMHUECKOro JIEMEHTa B COSIMHEHUHU, MOJIPHBIA 00bEM,
OKCHJ, KHCJIOT4, OCHOBAaHHE, COJb, SJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHCICHMS, XMMHYECKash peakuys, KiacCH(pUKarus
peakuuii: peakuiu COCIUHCHHS, PEaKIMU Pa3IoKCHHs, PeaKIMH 3aMELICHHs, PEaKUud OOMEHa, JK30- W DHIOTCPMHUYCCKHE
peakuuu, TeIoBoi dpdeKT peakimu, sapo aToMa, dJICKTPOHHBINA CIIOH aToMma, aTOMHasi OpOUTallb, PaJMyC aToMa, XMMHUYECKast
CBA3b, MOJISIPHAs M HEMOJApHAs KOBAJIGHTHAs CBA3b, MOHHAs CBsI3b, MOH, KaTHOH, aHHWOH, PacTBOP, MAccoBasl JOJs BEILECTBA

(poreHTHas! KOHLICHTPALWs1) B PacTBOPE;



L WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX TOHATUH U HNPUMEHATD OTHU IIOHATHA IIPU OIMMCAHUU

BEILECTB U UX NPEBpalleHUN;

. HCIIOIb30BaTh XUMHUYECKYH0 CHUMBOJIMKY I COCTaBJICHUS (bOpMle BCIICCTB U ypaBHeHyu‘/i XUMUYCCKHX

peakuui;

. OIpe/eIIsATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSJMHEHUSX, CTENECHb OKHCJICHUS JJIEMEHTOB B
OMHApHBIX COEIMHEHUsX, MPUHAJICKHOCTb BEIIECTB K ONpEeAeNEHHOMY KJAcCy COeIMHEHMH Mo (opmynam, BHJ XMUMHYECKOH

CBA3U (KOBaJ’IeHTHaH n I/IOHHaﬂ) B HEOPraHUYICCKUX COCTUHECHUSAX]

. packpeiBaTh cMmbicn [lepmommueckoro 3akonHa [I. M. MenneneeBa: AeMOHCTpUPOBAaTH HOHMMaHUE
TIEPHOJUUECKOIl 3aBUCHMOCTH CBOMCTB XMMHMYECKHMX O3JIEMEHTOB OT HMX monoxkeHuss B Ilepuommueckoil cucteme, 3aKOHOB

COXpaHEHUS MAaCChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO YUYEHHU A, 3aKOHA ABOFa)IpO;

. ONHUCHIBATh W XapaKTepH30BaTh TaOmuuHyto ¢Gopmy [lepuoanmueckoil CHCTEMbI XMMHYECKHX O3JIEMEHTOB:
pa3nuyaTh TOHATHS «riaBHas moArpymma (A-rpynma)y m «nobouHas moarpynma (b-rpymma)», manbie n OoNbIIME TIEPHObI,
COOTHOCHUTH 0003HAUCHHSI, KOTOpbIe MeIoTCs B Tabmiue «[lepronuueckas cucrema XuMmudeckux aiemeHToB J. M. Menneneesay» ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj s/Apa, OOLIee YHMCIIO JEKTPOHOB M

pacnpeacji€Hue ux 1o 3JIEKTPOHHBIM CJ'IOS[M);

L KJ'IaCCI/I(bI/ILlI/IPOBaTB XUMHUYECKHUE DJICMCHTBI, HCOPraHM4YE€CKUEC BCIUICCTBA, XUMHUUYCCKUE PCaAKIIUU (HO Yucltly U

COCTaBYy Y4acTBYIOIIUX B PEaKIUH BEIECTB, TI0 TEIIIOBOMY 3 deKTy);

. XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, NMOJTBEPXKAAst

OIIMCaHnuEC MMpUMEPaAMU MOJICKYJISIPHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIUX XUMUYCCKUX peaKLIPIfI;

L4 IIPOrHO3MPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT HUX Ka4YCCTBCHHOI'O COCTaBa, BO3MOXXHOCTH

MPOTEKAHUS XMMHUUECKUX PEBPALIEHNUI B Pa3IHMUHBIX YCIOBUSAX;

. BBIYHUCIIATD OTHOCUTEIIBHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MacCChbl BEILICCTB, MAaCCOBYIO JOJII0O XMUMHUYCCKOI'O
OJICMCHTa I10 q)OpMyJ'IC COCIMHCHUSA, MAaCCOBYI HOJIIO BEUICCTBA B PAaCTBOPE, NPOBOAUTH pvaéTBI 10 YpaBHCHUIO XUMHUYECKOU

Ppeaxi;

. NPUMEHATL OCHOBHBIE OII€paliun MBICIIUTCIbHON JCSATEIIbHOCTH — aHaInu3 U CHUHTE3, CPaBHCHUE, 06061116HI/IE,
CHUCTEMATHU3AIHIO, Knaccmbm(aumo, BBIABJICHUC TPUYHUHHO-CJIEACTBEHHBIX CcBsIzed — JuIs U3YUCHUA CBOWMCTB BEUIECTB U
XUMHUYCCKHUX peaxunﬁ, €CTECTBCHHO-HAYy4YHbIC METOAbI ITO3HAHUA — Ha6J’JIOL{eHI/IC, U3MEPEHUE, MOJCITUPOBAHUE, DKCHECPUMEHT

(peanbHBI ¥ MBICTICHHBII ),

o CJICIOBAaTh IPaBWIaM IOJB30BAHUS XMMHYECKOH ITOCYIOH M J1a0OpaTOpHBIM OOOpYIOBaHHEM, a TaKKe
IpaBUiIaM OOpALICHHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLMSMH IO BBIIOJHCHUIO Ja0OPaTOPHBIX XUMUYECKHX OIBITOB 10
MOJYYCHUI0O U COOMPaHMIO Ta3000pa3HBbIX BELIECTB (BOJOPOJA M KHCIIOPOJA), MPHUTOTOBICHHIO PACTBOPOB C ONpPEICIEHHOM
MaccoBOW J0Nied pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W IPOBOJUTH XHMHUCSCKUE OSKCICPUMEHTHI IO PACIIO3HABAHHIO

PacTBOPOB IIEJI0YEH U KUCIIOT C TOMOILbIO MHANKATOPOB (JakMyc, heHondranent, MeTUIOPAHK U APYTHeE).

K KOHITY 06y‘1€HI/ISI B 9 wkiacce NpEeAMETHBIC PE3YyJIbTAThl Ha 6a30BOM YPOBHE OOJDKHBI OTpaXaTb CCI)OpMI/IpOBaHHOCTL y

o0y4aronmxcs yMEHUI:

o PACKpBIBATh CMBICT OCHOBHBIX XMMHYCCKHX HMOHSATHH: XUMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
aHUOH, ITIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHHs, XUMHYECKas
peaxiys, XUMUYECKas CBA3b, TEIUIOBOH 3(P(EKT peakiuu, MOib, MOJAPHBIH 00BEM, PacTBOp, DICKTPOIUTHI, HEICKTPOIUTHI,
JNMEKTPOIUTHYECKAs. JMCCOLMALMA, PEaKIMUd MOHHOTO OOMEeHa, KaTalM3aTop, XHMMHYECKOe paBHOBECHE, OOpaTUMbE U

Heo6paT1/1Mme peakuuu, OKUCJIUTEIIbHO-BOCCTAHOBUTEJIBHBIE PEAKIUU, OKHCIUTEIID, BOCCTAaHOBHUTCIIb, OKHUCJIICHHUC U



BOCCTaHOBIIECHHE, ALIOTPONHUS, aM(OTepHOCTh, XUMUUCCKas CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas), KpHCTAILIMIEcKas

peéTKa, KOppo3usl METANJIOB, CILIABbI, CKOPOCTh XUMHUYECKON peaKlny, IpeiesbHO aomyctuMas koHuenTpanus [1/IK BemecTsa;

. HUIITIOCTPUPOBATH B3AaUMOCBS3b OCHOBHBIX XUMHYCCKUX TIOHATHHA U HNPUMEHATDH OTU IIOHATHA IIPHU OIMKMCAHHUU

BEILECTB U UX MPEBpalleHUl;

L4 HCIIOJIB30BATh XUMUYCCKYHO CHMBOJIMKY Uil COCTaBJICHUS q)OpMyII BCHICCTB U ypaBHCHI/Iﬁ XUMHUYCCKHUX

peakiuii;

o OIPEJIeNIATh BAJIEHTHOCTh U CTENEHb OKUCIEHHS XHMHYECKMX 3JIEMEHTOB B COEIMHEHMSX pa3IMYHOTO
€OCTaBa, NPUHAUICKHOCTb BEILECTB K ONPE/IENIEHHOMY KJIACCy COEIMHEHHMI 1o (hopMynaM, BUI XUMUUECKOH CBsI3U (KOBaJICHTHA,
HOHHAs, METaJUIMYECKas) B HEOPraHMYECKUX COCAMHCHHSIX, 3aps] MOHA 10 XMMHYECKOH (opMylie, XapakTep Cpeabl B BOIHBIX

pacTBOpax HEOPraHUu4ECKUuXx CO@HHHCHHﬁ, THIT KpHCTaHHHWCCKOﬁ pemé"nm KOHKPETHOI'O BELIECTBA,

o packpeiBaTh cMbicn Ileprompdeckoro 3akona JI. M. MenzgeneeBa M JGMOHCTPHPOBAaTh €ro IOHUMAaHHE!
OINHUCHIBATh M XapaKTepu30BaTh TaOmMuHylo (opmy Ileproauueckoil CHCTEMBI XMMUYCCKHX 3JIEMEHTOB: Pa3lH4aTh HOHATHS
«rIaBHas noArpynma (A-rpynmna)» u «nobounas noarpynma (b-rpymma)», Mansie 1 GonbIIie NeprOabl, COOTHOCHT 0003HAUCHHS,
KOTOpbIe MMEIOTCSI B NEPHOJMYECKOll TaOimIe, ¢ YHCIOBBIMH XapaKTEePUCTHKAMH CTPOCHMS aTOMOB XUMHYECKHX 3JIEMEHTOB
(coctaB u 3apsan szapa, OOLIEe YHMCIO JJIEKTPOHOB M pACHpENCICHHE HX IO JJIEKTPOHHBIM CJIOSM), OOBSCHITH 0OIIHe
3aKOHOMEPHOCTH B HM3MEHCHHU CBOMCTB 3JIEMEHTOB M MX COCAMHEHHH B IIpefeiaX MajblX IIEPHOJOB M IJIABHBIX HMOATPYMII C

y‘IéTOM CTPOCHHUS UX aTOMOB;

. KJ1accu(PUIMPOBATH XUMHYECKHE HIIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHE PEaKkUuu (10 YUCILy U
COCTaBy YYAaCTBYIOIMX B PEAKIMU BEILECTB, MO TEeIJIOBOMY A(PQEKTy, N0 H3MEHEHMIO CTeINeHEH OKHCIEHHS XHMUYECKUX

3JIEMEHTOB);

. XapakTepu3oBaTh (ONMKCHIBATB) OOIIME W CrHElM(pHUYECKHE XHMHUYECKHE CBOWCTBA MPOCTBIX M CIOXHBIX

BCILICCTB, NOATBEPIKJAast OITUCAHUEC ITPUMEpaMH MOJICKYJISIDHBIX 1 HOHHBIX ypaBHCHHﬁ COOTBETCTBYIOINX XUMHUUYCCKUX pea]cum‘/‘l;

o COCTaBIATh YPABHEHUs DJIEKTPOIUTUYECKOM QUCCOLMALMM KUCJIOT, INeJodedl u comell, MOIHbE HU
COKpAaLIEHHBIC YPaBHEHHs PEAKLUil MOHHOrO OOMEHa, ypaBHEHMs PEaKLUi, MOJATBEPIKAAIOUIMX CYIIECTBOBAHHE TCHETHYECKOU

CBSA3M MEXAY BEUICCTBAMU Pa3JINYHBIX KIIaCCOB;

. packprIBaTh CYIHOCTb OKHUCJIIMTCIIbHO-BOCCTAHOBHUTC/IbHBIX peaxunﬁ TMOCPEACTBOM COCTaBJICHUA

JIEKTPOHHOTO 0ajnaHca 3THX PEeaKLuii;

L IIPOrHO3HUPOBATH CBOICTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BOSMOXXHOCTHU INPOTECKaHUA XUMHUUYCCKUX

MIPEBpPALCHUH B PA3JIMUHBIX YCIOBUAX;

. BBIYUCIIATh OTHOCUTENBHYIO MOJEKYIPHYI0 1 MOJSIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIF0 XUMHUUECKOTO
JneMeHTa 1o (opMyle COSIUHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, IPOBOAUTH PACUETHI IO yPaBHCHHIO XUMHYECKOH

peaxiuy;

o COOIOZIATE TIpaBHJIA TONB30BAHHSA XMMHUYECKOH IOCYJIOH ¥ 11abOpaTOpPHBIM OOOpYIOBAHHMEM, a TaKXKe
IpaBmia 0OpAILEeHUs! C BEIECTBAMU B COOTBETCTBHHU C MHCTPYKIMSIMU 110 BBINOJHEHUIO JIAOOPATOPHBIX XUMHYECKHX OIBITOB 10

MOJIYYEHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJIEKHCIIOro rasa);

. IPOBOJUTh PEaKLUH, MOATBEPXKAAIOIME KayeCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB: pAaclO3HABaTh
OIBITHBIM ITYTEM XJIOPUA-, OpPOMUJ-, HOAU-, KapOOHAT-, docdar-, CIIUKAT-, CyIbhaT-, THAPOKCHI-NOHBI, KATHOHBl aMMOHUS U

MOHBI U3YYECHHBIX METAJIOB, IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAaX HEOPraHMYECKUX BEIUICCTB,



. TNPUMEHATE OCHOBHBIC OlI€paniiu MBICJIUTEILHOM JCATEJIbHOCTH — aHAJIU3 U CUHTE3, CPABHCHUE, 0606I.HCHI/IC,
CUCTEMATU3AlUIO, BBISIBJICHUC IPUYMHHO-CJICACTBCHHBIX CBSI3CH — JUIST U3YUYCHUS CBOICTB BC€IICCTB U XHUMHYCCKHUX pealqmﬁ,

€CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHMUS — HAOIIOIeHUe, H3MEPEHHE, MOJISTIMPOBAHUE, SKCIIEPUMEHT (PeasbHbIA U MBICIICHHBI).

TEMATUYECKOE INTAHUPOBAHHUE

8 KJIACC
HanmenoBanue Koummue JJiekTpoHHbBIE (111 (pOoBHIe)
n/n Pa31esioB U TeM MPOrpaMMbl CTBO YacoB o0pa3oBaTeibHbIE PecypChl
Bcero
Pa3pes 1. [lepBoHaya/ibHbIe XUMHYECKHE IOHATHS
XuMusi — BaXKHas 5 Bubmmoteka
1 00J1aCTh ECTECTBO3HAHUS U IIOK https://m.edsoo.ru/7f41837c
MIPAKTHYECKOM IS TeIIbHOCTH
YeNIOBeKa
BemectBa u 15 Bbubmoreka
2 XHUMHYECKHE PEaKIHu LIOK https://m.edsoo.ru/7f41837c
HUroro o pasneny 20
Paznen 2. Baxknelilme npeacTaBuTe M HEOPTaHHYECKUX BeLeCTB
Bosznyx. Kucnopon. 6 bubmotexa
1 [TonsiTre 00 oKcHIax LIOK https://m.edsoo.ru/7f41837c
Bonopon.Ilonsrue o 8 Bubimmoreka
2 KHCJIOTaX U COJISIX LIOK https://m.edsoo.ru/7f41837c
Bopa. PactBopbr. 5 Bubmotexa
3 TTousarre 00 OCHOBaHHUSAX LIOK https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI 11 Bubmmoteka
4 HEOPraHUYECKUX COCTUHECHHIT IIOK https://m.edsoo.ru/7f41837c
Hroro no pasnemy 30
Pa3znen 3. [lepnoauyeckuii 3axon u [lepuonuyeckas cucrema xumudeckux 1ementos /1. U.
MenpeneeBa. CTpoeHHe aTOMOB. XUMHYeCKasl CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINT
INepuomnueckuii 7 bubmoTtexa
1 3aKoH U Ileproanyeckas LIOK https://m.edsoo.ru/7f41837¢c
CHCTEMA XUMHYECKHX
anemenToB J[. 1. MeHieneeBa.
CrpoeHue aToma
XuMuueckast CBSI3b. 8 bubmortexa
2 OKHUCIUTETBHO- LIOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJILHBIC PEaKIIHN




Uroro no pazneny

15

bubmorteka
LIOK https://m.edsoo.ru/7f41837¢c

PesepeHOE Bpems 3 Bbubmotexa
LIOK https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO 68
YACOB I10 IMIPOTPAMME
9 KJIACC
HanmenoBanue Koanu JekTpoHHBIE (1N POBHIE)
n/n Pa3/iesioB U TeM NPOrPaMMbI €CTBO YacoB o0pa3oBaTeJIbHbIE pecypehbl
Bcero
Pa3pes 1. BenecTBO H XMMHYeCKHe PeaKIuu
IloBropenue u 5 Bubmioteka
1 yrIIyOJieHUE 3HAHN OCHOBHBIX LIOK https://m.edsoo.ru/7f41a636
paszenos Kypca 8 kilacca
OCHOBHBIC 4 Bbubmotexa
2 3aKOHOMEPHOCTH XHMHUYECKUX LIOK https://m.edsoo.ru/7f41a636
peaxiuit
DNeKTPONIUTHYECKAS 8 bubmotexa
3 qucconpanysi. XMMUUECKHE LIOK https://m.edsoo.ru/7f41a636
peakimu B pacTBOpax
Wrtoro no pasneny 17
Pa3pen 2. HemMeTasuibl M X CO€IHHEH ST
O6uias 4 Bubmoteka
1 XapaKTePUCTUKA XUMIIECKHX ITOK https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynmsl.
T"anorenst
OO6as 6 Bubimoreka
2 XapaKTePUCTHKA XMMUIECKHIX LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIA-rpynnsl. Cepa u
€€ coeqMHEHUSA
OOmas 7 Bbubmotexa
3 XapaKTePUCTHKA XMMUIECKHX LIOK https://m.edsoo.ru/7f41a636
a51eMeHTOB VA-TpymIibl. A30T,
(dochop 1 X CoeTMHEHUS
O6mias 8 Bubmoteka
4 XapaKTePUCTHKA X HMAIECKHX LIOK https://m.edsoo.ru/7f41a636

anemeHTOB [VA-rpymnmel. Yriaepon




M KPEMHHUH U UX COCIMHEHHUS
HUroro o pazneny 25
Paznen 3. MeTa/u1bl M MX CO€TUHEHHS
O6miue croiicTa 4 bubmoreka
1 METAJIOB LIOK https://m.edsoo.ru/7f41a636
Bakueiire MeTabl 1 16 bubmorexka
2 HX COEUHEHHS LIOK https://m.edsoo.ru/7f41a636
Wroro 1o pasneny 20
Paznen 4. XuMusi M OKpy:Karouias cpeaa
Berecta 3 Bubmioteka
1 MaTtepHaIbl B 5KU3HH YeJIOBEKA IIOK https://m.edsoo.ru/7f41a636
Hroro no pasnemy 3
PesepBHOe Bpemsi 3 Bubmioteka
LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
NMOYPOYHOE INIAHUPOBAHUE
8 KJIACC
Tema ypoka c
n/n 0J1-BO poku 3

qyacoB

IIpenmer xumun. Poib XuMHHK B )KU3HU 9eIOBEKA.

Tena u BemecTBa

TloHsiTHE O METOIaX TIO3HAHKS B XUMHHU

Ipaxtiueckas padora Ne 1 «IIpaBuia paboTs! B
nabopaTopuu 1 MPUEMBI 00paILIeHHUS € J1a00paTOPHBIM

000pyI0BaHHEM

YucThIe BEIIECTBA  CMECH. Crioco0b1

pazneneHus cMeceit

IpakTuyeckas padora Ne 2 «Paznenenue cmeceit

(Ha mpuUMepe OYUCTKH TTOBAPEHHOM COJIH )»

ATOMBI U MOJIEKYJIBI

XUMHUECKHE IIEMEHTBI. 3HAKU (CUMBOJIBI)

XUMHUYCCKHX 3JICMCHTOB




HpOCTLIe U CJIOXKHBIC BCIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUECHHUE

3aKOH IMTOCTOSTHCTBA COCTaBAa BEIICCTB.
Xumudeckast q)opMyna. BaneHTHOCTh aTOMOB XMMUYECKHIX

OJICMCHTOB

OTtHOCcHTENnbHAs aTOMHast Macca. OTHOCHTEITLHAS

MOJIEKYJISIpHAst Macca

MaccoBas 10J1s XUMHYECKOT0 3JIEMEHTA B

COEIMHEHUT

Komnuuectso BemectBa. Monbs. Monsipaast macca

Du3NYECKUE U XUMUUCCKHE SBJICHUS.

Xumndeckas peakiys

IIpu3Haku 1 yca0BUs IPOTEKAHUS XMMUYECKUX

peakuuit

3akoH COXpaHCHU S MacChl BEIICCTB. XuMuyeckue

ypaBHEHUs

Brruucnenus KOJIMYE€CTBA, MAaCChl BEIICCTBA I10

YpaBHCHUSAM XUMHUUYCCKUX pea]cm/lﬁ

Knaccugukarus XuMu4ecknx peakui

(coenuHeHMs1, pa3IOKEHNs, 3aMELICHNSI, 0OMeHa)

M. B. JIOMOHOCOB — YYEHBII-HKJIONEAUCT.

O0001EHNE U CHCTEMATU3ALIMS 3HAHUI

Konrponenas padota Nel o teme «Bemiectsa i

XUMHYECKHUE PEAKITNN

Bosmyx — cmecs razos. Coctas Bo3ayxa.

KI/ICJ'IOpO,Z[ — 3JIEMCHT U IIPOCTOE BCIICCTBO. O3oH

Ou3nveckne ¥ XMMUYECKIE CBOWCTBA KUCIOPOa

(peaximu okucnenus, roperue). [lonsarre 06 okcumax

CriocoObI Oy 4eHHUs KUCIIOPO/ia B J1ab0paTopun

U IIPOMBIIITICHHOCTH. HpI/IMeHCHI/IC Kucjiopoaa

TennoBoit 3 PeKT XMMIUYECKOI PeaKiny,
MOHATHE O TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- U

OHAOTEPMUYCCKUX PEAKIUAX

TonnuBo (HedThb, yroib U MeTaH). 3arpsi3HeHHe

BO3/yXa, CIIOCOOBI €ro MpeI0TBpaIlCHHS

Ipaktryeckas pabota Ne 3 mo Teme «Ilonmyuenue




u co6upaHMe KucJiopoaa, U3y4e€Hue €ro CBOMCTB»

BOIIOpOII — JJICMCHT U IIPOCTOC BEIICCTBO.

Haxoxnaenue B npupoze

dusznueckre 1 XUMAYECKHEe CBOICTBA BOIOPOIA.

IIpumenenne Bogopoaa

TIoHsiTHE O KHCTIOTaX U COJISIX

Crioco0bI Oy YeHNs BOJ0Po/a B TJabopatoprn

[IpaxTryeckas pabora Ne 4 o teme «Ilomydenne

U coOMpaHue BOJIOPOJIa, U3yUYEHUE €r0 CBOWCTB

MonspHslii 006EM ra3oB. 3aK0H ABOrazpo

Breruucnenus 06T>éMa, KOJMYECCTBA BCIICCTBA ra3a

I10 €ro U3BECTHOMY KOJIMYECTBY BELICCTBA WIN O6’béMy

Beorunciienus: 006EMOB Ta30B [0 YpaBHEHUIO

peaKiMy Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHUH Ta30B

Du3nyecKre 1 XMMHUUCCKHE CBOMCTBA BOIBI

Cocras ocHoBanui. [TonsiTue 00 MHAMKaTOpax

Bopna xax pactBoputens. HacbimenHsle n
HEHACBIILEHHBIE PacTBOPBI. MaccoBast 707151 BeLIECTBA B

pactBope

IIpakTryeckas padora Ne 5 o Teme
«IIpuroroBnenue pacTBOPOB € OIPEIEIEHHON MacCOBOM

nonei pacmopéHHoro BCIIICCTBA»

KonTponsHas pabota Ne2 o teme «Kucnopos.

Bonopon. Bonga»

OKCHABL: COCTaB, KIIACCH(UKAIUs, HOMCHKIIATYpa

IlosmyuyeHue 1 XUMHYECKHE CBOMCTBA KUCIIOTHBIX,

OCHOBHBIX M aM()OTEPHBIX OKCHJIOB

OCHOBaHHS: COCTaB, KJIACCU(HKALIUS,

HOMEHKJIATypa

ITomyyeHue 1 XMMHUECKHUE CBOMCTBA OCHOBAaHUIL




Kucnotsr: cocTas, kiaccudukanusi,

HOMEHKJIATypa

HOHy‘ICHI/IC 1 XUMHYECKHE CBOMCTBA KHCIIOT

Conu (cpeaHue): HOMEHKJIATypa, CIIOCOObI

NOJy4YCHUS, XUMUYCCKUEC CBOMCTBa

IpaxTtiueckas padora Ne 6. Penenne
9KCTIEPUMEHTANIBHBIX 3324 10 TeMe « OCHOBHBIE KIIACChI

HEOPraHn4eCKux COG}IHHCHI’Iﬁ))

'eHeTnyecKas CBA3b MEXY KiiaccaMu

HEOPraHW4YeCKUX COCAMHEHUN

O06001IEHNE ¥ CHCTEMATH3AIIS 3HAHU I

KonTponbhas padora Ne3 o Teme "OcHOBHBIE

KJIACCHI HEOPTaHNYECKHUX COSANHEHUIT"

HepBHC TIOIBITKH KJ'IaCCI/I(bI/IKaLII/II/I XAMHYCCKHX

3neMeHToB. [loHsaTre o rpynnax CXOOHbIX SJIEMEHTOB

Ilepuomiueckuii 3akoH u Ilepuoanyeckas

crcTeMa XuMuIeckux anemMenTtos J[. Y. Menneneesa

Ilepuonpl, rpynmbl, NOArPYIIIbI

Crtpoenue atoMoB. CocTaB aTOMHBIX SIIEp.

M3otonbl

CTpoeHHE MEKTPOHHBIX 000I0UCK aTOMOB

anemenToB [lepuoauueckoii cuctems! Jl. . Menneneesa

XapakTepUCTUKA XUMUYECKOTO IIEMEHTA 10 €r0

nonoxenuto B [leprognueckoit cucteme /1. 1. Menzeneesa

3nauenue [leproamaeckoro 3akoHa A7 pa3BUTHS
Hayku U npaktuku. J{. 1. MenaeneeB — y4€HbIi, neiaror u

TpakKIaHUH

SHGKTPOOTPI/H.IB.TCHLHOCTL aATOMOB XUMHYCCKHUX

aneMeHToB/ Beepoccuiickast mpoBepouHas pabota

HoHHasg XxuMHuuecKas CBI3b

KosanenTtHas NOJIApHAst XUMHUYCCKasl CBs3b

KosasentHas HEIOJIsIpHAask XUMHUYECKas CBA3b




CTeneHb OKUCIICHHS

2
OKHCIHUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIII 1
3
OKHCIIUTENH U BOCCTAaHOBUTEIN ]
4
KountponbHas padota Ned o reme «Ctpoenue 1
5 aToMa. XHUMHYECKas CBA3b»
PesepBHBIH ypok. O000IIEHHE U CUCTEMATU3ALIS 1
6 3HAHU
Pesepeuslii ypok. O000IIEHIE U CHCTEMATH3AIUS ]
7 3HAHUI
Pesepeuslii ypok. O000IIEHIE U CHCTEMATH3AIUS ]
8 3HaHUH
OBLIEE KOJIMMECTBO YACOB I10 [TPOTPAMME [
9 KJIACC
Tema ypoka
n/n 0JI-BO | POKH 3
4acoB

ITepuognueckuii 3axoH. Ilepnonuueckas cucrema

xumuueckux snemeHToB JI. . Menneneena

3aKOHOMepHOCTI/I B M3MEHEHUHU CBOKCTB XMMHUYECKUX

DJIEMEHTOB IIEPBBIX TpéX TIIepuo0B

Knaccubukanus 1 HOMEHKIATypa HEOPraHMIeCKIX

BCIIICCTB

Buap! xumMudeckoil CBA3M U TUIIBI KPHCTAIMYECKHIX

pemeEToK

KonTtponbeHas padora Nel o reme «IloBTopenue u

yrityGieHue 3HaHU OCHOBHBIX pa3/ieioB Kypca 8 Kiacca

Knaccmbm(aunsl XUMHUYCCKUX pea.KuHﬁ 110 pa3jINdYHbIM

IpHU3HAKAM

[onsTHE 0 cKOpOCTH XUMHUecKOi peakiiuu. [loHsATHE O

TOMOI'CHHBIX U T€TCPOIrC€HHBIX pEaKIUAX

[ToHsiTHE O XUMHYECKOM PaBHOBECHU. q)aKTOpBI,

BJIMAIOMINE HA CKOPOCTH XUMHYECKON PEaAKIUU U IOJIOKCHHE




XUMHYECKOI'0 paBHOBECHU L

OKHCIMTETHHO-BOCCTAHOBUTETLHBIE peaknunu

Teopust AIEKTPOIUTHIECKOM Jrccotany. CUIIbHBIC 1

ci1a0ble MEKTPOIIUTH

VoHHble ypaBHEHHUS peakyid

XHWMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAHUI B CBETE

MPEACTABICHUI 00 3IEKTPOIUTUUECKON TUCCOMALIU

XMMHUECKHE CBOWCTBA COJIeH B CBETE MPECTABICHMIA 00

EKTPOIMTUIECKON AUCCOLMALIIN

[TonsTre o rugponuse comneit

O0001IeHrE U CHCTEMATU3ALUs 3HAHUIH

[Ipaktnueckas pabora Ne 1. «Pemenue

OKCIICPUMCHTAJIbHBIX 3a1a9»

KonTtposnbHas pabota Ne2 o teme «DIeKTpOIUTHYECKast

Jccouanys. XUMHYECKHE PEaKIMK B PaCTBOPAX»

OO01ast XapakTepUCTUKA raJIOreHOB. XUMHUESCKUE

CBOMCTBa Ha MpUMeEpe XJIopa

Xnoposopopo. ComnsiHast KHCIIOTa, XUMUYECKIE

CBOMCTBA, MOJIyYeHHE, IPUMEHEHNE

INpaxtiyeckas padota Ne 2 o Teme «Ilomydenne

COJITHOM KHCIIOTBI, U3y4CHUE €€ CBOWCTB»

Brruncnenus o ypaBHEHUSIM XUMHYIECKUX PEAKIUH, €CITH

OJIH U3 pEarcHToOB J1aH B H30BITKE

OO01m1as XapakTepUCTHKA 3JIeMEHTOB VIA-Tpyrmib

AunorponHbie MoauduKaiy cepsl. HaxoxaeHue cepsl 1

€€ coeTMHCHMH B MIPUPO/iE. XUMIUECKHE CBOMCTBA CEPHI

CepoBo1opo1, cTpoeHuUe, (PU3MUECKUE U XMMIUESCKUE

CBOMCTBa

OKCI/II[BI CCphbI. CepHa;{ KHCIIoTa, (bHSI/IquKHC n

XUMHYCCKHEC CBOﬁCTBa, TIPUMCHCHUE

XUMHUECKUE PEaKI1H, JISKAIHE B OCHOBE
MIPOMBIIIIEHHOT'O CIIOC00a MOTyYeHHS CEPHOM KUCIOTHI.

XUMHYECKOe 3arpsi3HEHNE OKPYKAIOMIEH CpeIibl COeIMHEHUSIMI




cepbl

BrrunciaeHue MaccoBoi J0JIM BbIXOJa IIPOAYKTa peaKuu

OO6m1as XapaKTepHUCTHKA IEMEHTOB VA-TPyIIEL A30T,

pacIpOCTpaHEeHUE B IIPHPOJIE, PU3MUECKHE U XMMUUECKHIE CBOHCTBA

AMMI/IaK, €ro (IJHSI/I‘IGCKI/IC U XUMHYCCKHUC CBOﬁCTBa,

TMOJIy4€HUE U MTPUMEHECHUE

INpaxtiyeckas padota Ne 3 o Teme «Ilomydenue

aMMHaKka, U3y4cHue €ro CBOMCTB»

A30THast KUCIIOTA, €€ (PU3UUECKUE U XUMUUCCKHE

CBOMCTBa

Hcnonp3oBaHye HUTPATOB M COJIEiT aMMOHHS B Ka4eCTBE
MHHEpaIBHBIX YA00peHHH. XMMHUUECKOe 3aTPA3HCHHIE OKPY KafoIei

Cp€abl COCAMHCHUSAMU a30Ta

Docdop. Oxenn pocdopa (V) u pochopHas KucIoTa,

q)mnqecxne " XUMHUYCCKHE CBOﬁCTBa, TI0JTy4Y€HUE

HUcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX

ynoOpeHuid. 3arpsi3HeHue npupoJHoi cpebl hocdaramu

VYriepon, pacrpocTpaHeHue B IPUPOJIE, PHU3UICCKUE 1

XUMHUYECKHUE CBOMCTBA

OKcHIBI yIiiepoa, uX GU3NIECKUEe U XUMHUCCKHE
CBOMCTBA. DKOJIOTHYECKUE MPOOIEMBI, CBS3aHHbIE C OKCHIOM

yraepoaa (IV)

VroapHas KUCIIOTA U €€ COJn

INpaxtiyeckas pabota Ne 4 mo Teme "[lomyuenne

yriekucinoro ra3a. KayecteeHHast peakiust Ha kapOoHaT-HOH"

HepBOHa‘IaJ]])HLIe IIOHSATHS 00 OPraHNUYICeCKUX BEUIECTBAX

KaK 0 COCIMHCHUAX yrjiepoJa

Kpewmnnii u ero coennaeHns

INpaxtiyeckas pabota Ne 5. Penrenue
9KCIIEPUMEHTAJIBHBIX 3a/1a4 0 TeMe «BakHel e HeMeTaJuIbl U UX

COCIMHCHHSDY

Konrponbhas padora Ne3 o teme «Baxkneiinme

HEMCETAJJIbI U UX COCTUHCHU )

OO1mast XapakTepUCTUKA XUMHYECKHUX JJIEMEHTOB —

METaJIJIOB. MeTajutnyecKas CBs3b U METAJUTMUCCKAst




KpUCTAJIMYECKas peméma. Du3MyecKre CBOMCTBA METAIIIOB

XuMHUUeCcKHe CBOMCTBa METAILIOB. DJIEKTPOXUMUYCCKUI

PAI HaNIPsDKEHUI METaJUIoB

Oo61ume crocoOb! mosty4yeHus MetasuioB. CriiaBsl.
Ber4uciieHus 1o ypaBHEHHAM XHMHYICCKUX PEAKLIiA, €CIIH OJMH 13

PpCarcHTOB COACPIKUT IIPUMECH

[loHsTHE O KOPPO3HUU METAIIIOB

[lenouHbIe METAIIIBI

OKCHIBI B TUAPOKCUIbI HATPUSA U KaJIUs

[leouHO3eMeNIbHBIE METAJUTBI — KAJILIUN ¥ MarHUM

Bakuelime coOeTUHCHNS KaIbIs

O0600IIEHNE ¥ CHCTEMATHU3ALINS 3HAHNIH

YKéctkocTh BOJIBI M IOCOOBI €€ yCTpaHeHUs

[pakTryeckas padora Ne 6 mo Teme "YKEcTKOCTh BOBI 1

METOAbI €€ yCTpaHEeHHs "

ANOMUHUT

AmdoTepHbIe CBOWCTBA OKCH/IA U THIPOKCHIA

Keneso

Oxcupl, ruapoxcuab 1 coin xenesa (1) uxenesa (1)

O0001IeHNE U CUCTEMATU3ALUS 3HAHUI

[Ipaktuueckas padora Ne 7. Pemenue
JKCIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHeHIne MeTauIbl U UX

COEIMHEHUSD

Brruncienus mo YpaBHEHUSM XUMHUYCECKUX peaKuHﬁ, €ClI
OJIMH U3 pEarcHToB JaH B M30BITKE HIIH COZCPKUT NPUMECH.

Brruncnenus MaccoBoit 10U BBIXO/1a IPOAYKTA PEaKLIUI




O0001IeHHE U CHCTEMATU3ALUs 3HAHUIH

KonTtponbHas pabora Ne4 o teme «BaxkHelme

MCTAJIJIbI U UX COCTUHCHU S

BCH.IeCTBa 1 MaTepuaJibl B HOBceﬂHCBHOﬁ JKU3HU

YCJIOBEKa

XHMHIYecKoe 3arps3HCHNE OKPYKAIOIICH Cpelpl

Poss xumuu B PpeHICHUH SKOJIOT'MYECKUX l'lpO6J'ICM

PesepeHbIi ypok. O000IICHHE ¥ CHCTEMATH3AIMS 3HAHHIA

PesepBHEIi1 ypok. O000IICHNE 1 CHCTEMATH3AIIMS 3HAHHI

Pesepubiit ypok. O0001ICHHE U CHCTEMATH3AIMS 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJ/IBHOI'O IPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYHEHUKA

* Xumus, 9 knace/ Pynsutuc I.E., ®enpaman ©.I'. AkumonepHoe oomectBo «V3narensctBo «IIpocsenenue»

METOJUYECKHUE MATEPHAJIBI JUIS1 YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbl CETU HHTEPHET
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