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IMosicHuTe/IbHASA 3aNIUCKA

Pabouast mporpamMma mo npeamery «XHUMHs» COCTaBIIEHa B COOTBETCTBHUH C
TpeboBanusiMu DenepanbHOro TOCyAapCTBEHHOTO 00pa30BATENBbHOIO CTaHAapTa
OCHOBHOrO0 00mIero o0pa3oBaHusi M HA OCHOBE CIEAYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

— OCHOBHOM  0Opa3oBaTelIbHOM  MOpOrpaMMbl ~ OCHOBHOTO  OOIIETro
obpazoBanust 'BOY OOUI Nel2 r.o0. Yanaesck;

— aBTopckoii mporpammel O.C.I"abpuensH, M.: poda, 2017

s peann3anuu IPOTPAMMBI HCTOJIB3YETCS W (14% 001112078
y4eOHOMETOIMYECKUIM KOMILIEKC:

1. INabpuensa O.C. Xumus. 8 knace. — M.: Jlpoda, 2016 T.
2. INa6puensa O.C. Xumus. 9 knace. — M.: Jlpoda, 2017 r.

MecTo yueOHOTro npeaMera B yueOHOM IIaHe

Knacc nzyuenus KonnuecTBO 4acoB B rox

8 68

9 68




Ilnanupyembie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 peaMera

[lo 3aBepiieHHM Kypca XMMHUHU Ha 3Talle OCHOBHOTO OO0IIero oOpa3oBaHUA
BBIITYCKHUKH OCHOBHOW IIKOJIbI JIOJKHBI OBJIAAETh CIEAYIOUUMHU pPe3yJbTaTaMu:
JIuunocmmnote pezyiomamot

— 3HaHWE U TOHMMAaHHE: OCHOBHBIX UCTOPUUYECKUX COOBITUM, CBA3AHHBIX C
Pa3BUTHEM XMMUHU; JOCTHKEHHUM B 00JIACTU XUMHUHU M KYJIbTYPHBIX TPAJULUNA CBOEH
CTpaHbl (B TOM YHCJIE€ HAYYHBIX); OOIIEMHPOBBIX JOCTHKEHUN B 00JIACTH XUMUU;
OCHOBHBIX MPUHIMUIIOB U MPaBWJI OTHOLIEHUS K MPUPOJIEC; OCHOB 3JI0POBOr0 oOpasza
KHU3HU U 370pOBbecOEperaux TEXHOJIOTHI; MpaBUil MOBEICHUS B UpE3BbIYAHBIX
CUTYallMsIX, CBA3AaHHBIX C BO3JEHCTBUEM pPAa3JIUYHBIX BEIIECTB; OCHOBHBIX IpPaB U
00s3aHHOCTEN TrpaXxkaaHrHa (B TOM Yucie 00y4arouierocs), CBsI3aHHbIX C JMYHOCTHBIM,
po(heCCUOHATIBHBIM U KU3HEHHBIM CAMOOIIPEAEIICHUEM; COLIMAIbHON 3HAYMMOCTH U
cojiepkaHus Tpodeccuid, CBA3aHHBIX C XUMUEH;

— YyBCTBO TI'OPJOCTH 33 POCCHUHCKYIO XMMHYECKYH0 HAayKy M JOCTHKEHUS
VYEHBIX; YBOXEHUE M TNPHUHITHE JOCTUKEHUN XUMHUHM; JIOOOBb M OepekHOoe
OTHOUIEHUE K MPHUPOJEC; YBAKEHUE M YYET MHEHHH OKPYXAIOUMX K JIMYHBIM
JOCTHKEHUSM B U3yYEHUH XUMUU;

— TpPU3HAHUE LEHHOCTU COOCTBEHHOTr'O 3/I0POBbSI M 3[I0POBbSI OKPYKAIOLIUX
Jarofell;  HeoOXOIMMOCTH  CaMOBBIPDOKEHHUS, CaMOpeaju3allid,  COLHAIbHOTO
IPU3HAHUS;

- OCO3HAaHHWE CTEMEHU TOTOBHOCTH K CaMOCTOSITEJIbHBIM TIOCTYIIKaM H
NENUCTBUSAM, OTBETCTBEHHOCTH 32 UX PE3YJIbTaThI;

— MPOSIBJIEHUE HKOJIOTHYECKOTO CO3HAHUS, TOOPOXKENATETbHOCTH, TOBEPUS U
BHUMATEIBHOCTH K JIIOASIM, TOTOBHOCTM K COTPYIHUYECTBY; HWHHUIMATUBBI U
T0003HATENTPHOCTY B M3YUYEHUM BEIIECTB U MPOIECCOB; YOEKIAEHHOCTH B

HEO0OXOJUMOCTH PA3yMHOT0 UCIIOIb30BaHUS JOCTUKEHUN HAYKU U TEXHOJIOTHH;



— YMEHHME YCTaHABIIMBATh CBSI3M MEXY LEIbI) U3YYEHUS] XUMUHU U TEM, IS
Yero 3TO HYXHO; CTPOUTh JKHM3HEHHBIE M MPO(ECCHOHAIBHBIC IUIAHBI C YYETOM
YCHENTHOCTH U3YUYEHUS XMMHUHU U COOCTBEHHBIX IPUOPUTETOB.

Memanpeomemnmnule pe3ynomamal

—  UCIIOJB30BaHUE PAa3JIMYHBIX HMCTOYHMKOB XHMHYECKOH HWH(pOpMaIy;
MOJTy4YEHHE Takoil MH(pOpMAaIUU, €€ aHaJu3, MOJr0OTOBKA Ha OCHOBE 3TOr0 aHAIIM3a
UH()OPMAITMOHHOTO TIPOJIYKTA M €T0 IIPE3CHTAIHS;

— TIPUMEHEHHE OCHOBHBIX METOJOB MMO3HAHUS (HAOIIOICHUS, SKCIIEPUMEHTA,
MOJICTTUPOBAHUS, U3MEPEHUS U T. J1.) IJI1 U3YUYCHUS] XUMUUECKUX O0OBEKTOB,;

— WCIOJIb30BAaHUE OCHOBHBIX JIOTMUECKUX OMepanuil (aHanau3a, CHHTE3a,
cpaBHEHMS, 0000IIEHHs, TOKAa3aTEIbCTBa, CUCTEMAaTU3alNK, KiIacCu(UKAUU U JIp.)
MIPU U3YUYECHUHN XUMUYECKUX 0OBHEKTOB;

— ¢opMyJIHMpOBaHKE BBIBOJIOB M YMO3AKIIOUCHHH W3 HAOMIOJCHUM U
M3YYEHHBIX XUMAYECKUX 3aKOHOMEPHOCTEM;

- NPOTHO3UPOBAHUE CBOMCTB BEIIECTB HA OCHOBE 3HAHUA KX COCTaBa W
CTPOEHHSI, a TAKXKE YCTAHOBJICHUS AHAJIOTHH;

— ¢dopMyIMpOBAHUE UJICH, TUTIOTE3 U MyTEH MPOBEPKHU UX UCTUHHOCTH;

— ompeAcieHUe IeJiel U 3a1a9 yueOHOM U UCCIeA0BaTEILCKOM ACATEILHOCTH
U IYyTE€N UX JOCTUKECHHUS;

— PACKPBITUE MPUYNHHO-CJICJICTBEHHBIX CBA3€U MEXy COCTaBOM, CTPOCHHUEM,
CBOMCTBaMH, IPUMECHEHUEM, HAXOKICHUEM B MPHUPOJIC U MOJYUYCHHUEM BaKHEUIINX
XHMHUYECKHUX BEILECCTB;

Ilpeomemmnuie pe3yromamaot

B nosunasamenvroti cghepe
3HaHue (MOHMMAHUE):

— XHMHYECKOW CUMBOJMKH: 3HAKOB XHMHUYECKHX DJJIEMEHTOB, (opmyi
XMMHUYECKUX BEILIECTB, YPABHEHNU XUMUYECKUX PEAKIIUN;

— BAXHEHUIIINX XUMAYECKUX MTOHSITHI: BEIIECTBO, XUMUYECKHUM JIEMEHT, aTOM,

MOJICKYJIa, OTHOCHUTCJIIbHBIC aTOMHAA U MOJICKYJISIpHAA MAaCCbl, HOH, KaTHOH, daHWOH,



XUMUYECKasi CBA3b, BJIEKTPOOTPUIATEILHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCIICHHUS,
MOJIb, MOJISIpHAas Macca, MOJSPHBIA OOBEM, pPACTBOPBI, JJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS JUCCOLUALINS, OKUCIUTENNDb U BOCCTAHOBUTEND,
OKHCJIEHHE 1 BOCCTAHOBJICHUE, TETUIOBOM 3(h(PEeKT peakinu, OCHOBHBIEC TUIIBI PEAKIIHIA
B HEOPTraHUYECKOW XUMHH;

—  GOpMYIMPOBOK  OCHOBHBIX 3aKOHOB H  TEOPHUH  XHMHH:
ATOMHOMOJIEKYJISIDHOTO YYEHUS, 3aKOHOB COXPAHEHUS MAacChl BEILECTB,
MIOCTOSTHCTBA cOCTaBa BellecTB, ABoraapo; [lepuoanueckoro 3akoHa

. 1. MenneneeBa; TEOpUH CTPOEHUS aTOMAa M YUEHUs O CTPOCHUH BEILIECTBA;
TEOPHUU IEKTPOJIUTHUECKON AUCCOIUALINN U YUEHUS O XUMUYECKON pEAKIIUH.

YMmeHue Ha3bIBaTh:

— XUMUYECKHUE DJIEMEHTHI,

— COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTraHUYECKUX BELIECTB;

— OpraHMYecKHe BellecTBa Mo uX (opMmyJsie: METaH, 3TaH, STUJICH, alleTUJIEH,
METaHOJI, 3TAaHOJI, IJIMIEPUH, YKCYCHAsA KUCJIOTa, TII0K03a, Caxapo3a.

Oo0bsicHeHue:

— (U3HYECKOr0 CMbICIa aTOMHOTO (TMOPSAKOBOrO) HOMEPA XHUMHYECKOIO
3JeMeHTa, HOMepoB rpynmbsl u nepuoga B Ilepumogmueckon cucreme . U.
MenpeneeBa, K KOTOPbIM AJIEMEHT MPUHAIJICKHUT;

— 3aKOHOMEPHOCTEN M3MEHEHUSI CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaenax

— MaJIbIX MEPUOOB U A TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX MU BBICIIIUX
OKCHJIOB U TUJPOKCUIIOB;

— CYLIHOCTH TIPOLIECCA DJIEKTPOJUTUYECKOW IUCCOUMALUUM W PEAKIUU
MOHHOTO OOMEHa.

YMeHHe XapaKkTepu3oBaTh:

— XUMHUYECKHUE 3JIEMEHTHI (0T BOJAOPO/Ia 10 KAJIbIIHs) HA OCHOBE UX MOJIOKEHHUS
B lleprommueckorn cucreMe xumudeckux odiemeHToB JI. WM. MenneneeBa wu

0COOCHHOCTEH CTPOSHHS MX aTOMOB;



— B3aMMOCBSI3b MEXK/ly COCTABOM, CTPOCHHEM U CBONCTBAMHU HEOPTraHUYECKUX
BEILIECTB;

—  XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB
(OKCHIOB, KHCJIOT, OCHOBaHUM, aM(DOTEPHBIX COCTUHEHUN U COJICH).

Onpenenenue:

— COCTaBa BEIECTB M0 ux (popmynam;

— BaJICHTHOCTHU U CTEIIEHU OKUCIICHHUS 3JIEMEHTOB B COCUHECHUH;

— BUJIOB XUMHUYECKOU CBA3U B COCUHECHHUSIX;

— TUINOB KPUCTAUTMYECKUX PEIIETOK TBEPABIX BEIIECTB,;

— NPUHAJIEKHOCTH BEUIECTB K OMPEIECIICHHOMY KJIACCY COEIMHEHMUIA;

— TUINOB XUMHUYECKUX PEAKIUI;BO3MOKHOCTH MPOTEKAHUS PEAKIIUA HOHHOTO
oOMeHa.

CocrasJiienue:

— cXeM cTpoeHus atToMoB nepBbIX 20 3memenToB [leprnoanyeckoil cucrtemsr /.
H. Menaeneena;

— G opMyJ1 HEOPraHUYECKUX COCTMHEHUIN N3YYEHHBIX KJIACCOB;

— YPAaBHEHUN XUMHUUYECKUX PEAKLIHM.

besonmacHoe oOpamieHne C XUMHUYECKOHM TOCYJIOM U JTaOOpaTOPHBIM
000pyI0BaHUEM.

[IpoBeneHre XUMHYECKOTO SKCIIEPUMEHTA:

—  TOATBEPXKIAIOIIETO XUMHUYECKHUE CBOMCTBA HM3YYEHHBIX  KJIACCOB
HEOPraHMYECKUX BEIIECTB; MOATBEPKAAONIET0 XUMUUECKUN COCTAB HEOPTAaHUYECKUX
COCJIMHCHUI; —

MO MOJYYECHHUI0, COOMPAHHUIO M PACIIO3HABAHUIO Ta3000pa3HbIX BEIIECTB (KUCIOPOa,
BOJOPO/Ia, YTIEKUCIOT0 Ta3a, aMMHUaKa);

— TI0 OTIPEJEICHUIO XJIOPUI-, CyIb(}aT-, KapOOHAT-WOHOB U MOHA AMMOHHUS C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI.

Beruucienue:

— MAacCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTa 10 (OpMYyIie COSTUHEHUS;



— MAacCOBOM JI0JIM BEILIECTBA B PACTBOPE;

— MAacchl OCHOBHOTO BEILIECTBA IO U3BECTHON MaCcCOBOM J10JI€ MPUMECEN;

— 00BEMHOM 0JIM KOMIIOHEHTA I'a30BOM CMECH;

— KOJIMYECTBA BEILIECTBAa, O0BEMA WM MAacChl BEIIECTBA IO KOJIUYECTBY
BEIIECTBA, 00BbEMY HJIM MACCE PEAreHTOB UJIM MIPOYKTOB PEAKIUH.

Hcnonb3oBanue TpUOOPETEHHBIX 3HAHMM W YMEHUH B TMPAKTUYECKOU
NEATEIIBHOCTH U MIOBCEAHEBHOW KU3HU:

— s Ge3omacHoro oOpaileHdss ¢ BeHlecTBaMH M MarepuajlamMu B
MMOBCEJHEBHOM JKM3HM W TPAMOTHOTO OKa3aHMs IEpBOM MOMOIIM MpPH OXKOTax
KHCJIOTaMH U IIEJI0YaMu;

— 1St OOBSICHEHUS OT/ICJIbHBIX (DAKTOB U MPUPOIHBIX SBJICHUIA;

— Il KPUTHYECKON OIICHKM MH(pOpMAIMK O BEIIECTBAX, UCIOIb3YEMbIX B
OBITY.

B yennocmno-opuenmayuonnou cgepe

AHanmuM3 W OLIEHKa TMOCJIEACTBUN JUIsi OKpYKaloliel cpeabl OBITOBOM U
MIPOU3BOJACTBEHHON JIESITEIIbBHOCTH YEJIOBEKAa, CBSA3aHHOW C IMOJYyYEHUEM U
nepepabOTKON BEUIECTB.

B mpyooeoii cghepe

[IpoBeneHnue onepanuii € MCIOJIb30BAHUEM HArpeBaHUs, OTCTaUBAaHUA,
(buIbTpOBaHMS, BBHITIAPUBAHUS, MOTYUYEHUSI, COOMPaHUs, pacliO3HABaHUS BEIIECTB;
U3TOTOBJICHUS MOJEJIEH MOJIEKYIL.

B cgepe 6e3onacnocmu sncusznedesmenbHocmu

CoburoneHue mpaBuil TEXHUKKA O0€30MACHOCTH MPHU MPOBEICHUH XUMUYECKO-
ro 3KCIEpUMEHTa; OKa3aHHe MEePBOW MOMOIIM MPU 0XKOTaxX, MOPe3ax U XUMUYECKUX

TpaBMax.



Conepxxkanue yueOHOro nmpeamera

9 kaacce (70 yacos, 2 yaca B HeJeJI10)
OO0mas xapakTepuCcTHKA XUMHUYECKHX 3JIEMEHTOB U XUMUYECKUX pPeaKIuid.
IMepuoaunueckuii 3akoH U [lepuoanyeckasi cucreMa XUMHYECKHUX 3J1eMeHTOB /1.

HN. MennaeaeeBa- 11 yacos

XapakTepucTrKa 3JEMEHTA 0 €ro NoJiokeHuto B llepuonnueckont cucreme /.
N. MenpneneeBa. CBoiCTBa OKCHJIOB, KACIIOT, OCHOBAaHUW U COJIEW B CBETE€ TEOPUHU
AIEKTPOIUTUYECKON JUCCOLUALIMU U OKUCIICHUS-BOCCTAHOBIICHHUS.

[lonsiTue O mepexoIHbIX 3yMeMeHTaxX. AMQPOTEpHOCTh. ['eHeTmuyeckuil psia
nepexonHoro osnemeHta. llepuommueckuin 3akoH u llepuonnueckas cucrema
xuMudeckux saemeHToB . 1. Menaeneena.

XUMUYECKasi OpraHu3anus KUBOW U HEXUBOU NPUPOJBI. XUMUYECKUN COCTAB
A]1pa, MAHTUU U 36MHOU KOPbI. XNMHUYECKHE 3JIEMEHTHI B KIIETKAX )KUBBIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTHI.

O0600uIeHNE CBEICHHUI 0 XUMUYECKHX peakiusix. Kiiaccudukanus XuMuaeckux
peaKuui 1o pa3IuyHbIM OCHOBAHUSAM:

— I10 COCTaBY U YUCILY Pearupyroumx U 00pa3yrommxcs BeIlecTB;

— 10 TerI0BOMY P HEKTYy;

— I10 HaIlPaBJICHUIO;

— 10 W3MEHEHUIO CTENEHEW OKHUCJIEHUS DJIEMEHTOB, O00pa3yroumx
pearupyronue BelecTBa;

— 110 dase;

— TI0 MCMOJIb30BAHUIO KaTaJIN3aTopa.

[ToHsITHE O CKOPOCTH XUMUUYECKOM peakiuu. @akTopbl, BIUSIOIINE HA CKOPOCTh
xumudeckux peakiuil. Katanuzaropsl v katanu3. MTHruOUTopsl. AHTHOKCUIAHTHI.

Hemoncmpayuu.

Pazmuunbie popmer Tabmui [lepuonnyueckoit CUCTEMBI.



Mogaenu atomoB 3nemenToB [—III nepuonos.

3aBUCHUMOCTb CKOPOCTH XUMHYECKON pEaKuuu OT MPUPOJbl PEArupyrolux
BEIIECTB. 3aBUCHUMOCTh CKOPOCTH XHMMHYECKOM pEakiuu OT KOHIICHTpaIluu
pEarupyronmx BEIIECTB.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT IUIOIIAIA CONPUKOCHOBEHUS
pearupyronmx BEMIECTB («KUMAIIUA CI0i»). 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOU
peaKuuu OT TEMIIEPATYPhl PEArUPYIOIIUX BELIECTB.

['OMOT€HHBIN U IeTEpPOreHHbIN KaTAIU3bI.

®depMmeHTaTHBHBIN KaTanu3. MIHruOuposanue.

Jlabopamopnvie onvimel.

[TomydyeHnue ruipoKcua MUHKA U UCCIEAOBAHUE €0 CBOMCTB. MoaenupoBanue
MOCTPOCHUSI TEPUOJUYECKON TaONMIlbl. 3aMElIeHUE >KEIe30M MEIU B PacTBOpE
cynbara meau (II). 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW PEAKIMH OT MPHUPOIbI
pearupyronmx BEHNIECTB Ha MPUMEPE B3AUMOJECUCTBHUS PA3JIUYHBIX KHUCIOT C
pPa3IMYHBIMA  METAJUIAMU. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM pEaKkiuu OT
KOHICHTPAIIMMA PEArupyrolnxX BENIECTB Ha MNpPUMEpPE B3aUMOACHUCTBUSA LHMHKA C
COJITHOM KMCJIOTOM pa3jInyHOM KOHIEHTPALIMU. 3aBUCUMOCTh CKOPOCTH XMMHYECKOU
pEaKUMM OT IUIOLIAJAN CONPUKOCHOBEHUSI PEArupyrolux BeuecTs. MoaenupoBaHue
CKHIISILIETO CJOs». 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIUU OT TEMIEPATypbl
pearupyronmx BeecTB Ha mpuMepe B3auMoeiicTBus okcuna meau (I1) ¢ pactBopom
CEpPHOU KUCJIOTHI IIPU PA3IMYHBIX TEMIIepaTrypax. Pa3noxkeHne nepokcuia Bogopoaa ¢
MOMOIIBI0 JUOKCHJIa MapraHiia U karanasbl. OOHapyKEeHHE KaTajia3bl B HEKOTOPHIX
MUIIEBBIX MpoaykTax. MHrnOupoBanue B3auMoIeHCTBUS COJITHON KUCTIOTHI C IIMHKOM
YPOTPOIIMHOM.

Metassi- 15 yacos

[Tonoxenne wmeramoB B Ilepuommueckon cucreme JI. M. Menneneesa.
Metamnuyeckass KpUCTAUIMYECKas PEUIETKAa M METAUIMYeCKas XMMHUYECKas CBS3b.
OO6mue (u3MYeCKHe CBOMCTBA METAIOB. XHMHYECKHE CBOMCTBA METAJJIOB Kak

BOCCTaHOBI/ITeHef/‘I, da TaKXXC B CBCTC HX IIOJIOKCHUA B JJICKTPOXUMHUUYCCKOM DPIAAY



HamnpspKeHuN MeTaioB. Kopposust MeTamioB u criocoObl 60pr0ObI ¢ Hell. CruiaBbl, X
CBOICTBA U 3HAYECHHE.

OOmast xapakTepuCTHKa IMIETOYHBIX MeTaIoB. Metamisl B mpupoje. Oomue
cnocoObl ux nonydyeHus. CtpoeHne aroMoB. lllenouHble MeTawibl — MPOCTHIE
BellleCTBa. BakHelIne COeJUHEHHUS IIETOUYHBIX METAJIIOB — OKCHUbL, THAPOKCUIBI U
CONU (XJIOpHJIBI, KapOOHATHI, CyIb(paThl, HUTPATHI), UX CBOICTBA U MPUMEHEHUE B
HapoHOM Xo3siicTBe. KanuitHeie yaoOpeHus.

OO61mast xapakTepuCTHKa 3IE€MEHTOB riaBHOM noarpynmsl I rpynms

Crpoenne atomoB. lllemoyHO3€MENBHBIE METAUIBI — IPOCTHIE BEILIECTBA.
BakHelme coeIMHEHNs NIEI0YHO3EMENBHBIX METAINIOB — OKCHUJIBI, THIPOKCHUJIBI U
coiii (XJIOpHIbI, KapOOHAThl, HUTPAThI, Cyib(arbl, (ocdaTel), UX CBOHCTBA U
IIPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

Antomunuil. Ctpoenue atoMa, GU3NYECKHUE U XMMHUECKHUE CBOMCTBA IPOCTOTO
BemecTBa. CoeqUMHEHUs aTOMHUHHMS — OKCHUJ M TUAPOKCHI, UX aM(pOTEpHBIA
xapakrep. Baxkneinmme conu amoMuHMs. [[puMeHeHne alfoMUHUS U €T0 COEAMHEHUI.

Kenezo. Ctpoenune aroma, Pu3MUeCKMe U XMUMHUYECKHE CBOICTBA MPOCTOTO
BemiecTBa. [ 'enernueckue pansl Fe2+ u Fe3+. BaxuHenmme conu xene3a. 3Ha4CHHE
YKeJIe3a U €ro COSAMHEHUN IS IPUPOJIBI U HAPOJHOTO XO3AKUCTBA.

Hemoncmpauuu.

OOpa3Lpbl METOYHBIX U HIEIOYHO3EMETbHBIX METAJIOB.

OO6pas1pl CIIJIaBOB.

B3aumopericTBre HATpUs, TUTHS U KaJIbLHUS C BOJIOM.

B3aumopencTBre HATpUSL U MarHus C KUCJIOPOIAOM.

B3anmoneiicTBuEe METAIIIOB ¢ HEMETAJUIAMH.

[Tonyuenue runpokcuaos xenesa (II) u (IIT). KauecTBeHHbIE peakIIuu HA MOHbI
Fe2+ u Fe3+.

Jlabopamopnvie onvimeoi.

B3auMopaencTBre paCTBOPOB KUCIIOT U COJIEN C METAIJIAMM.

O3HaKOMJICHHE C pyaaMHu XKeJic3a.



OxkpailiiBaHue MIAMEHH COJISIMU I1IEJIOYHBIX METAJLIOB.

B3aumMoaeiicTBue KaJbIUs C BOJIOM.

[TonyueHue ruipoKcU/ia KaiabIUs U UCCIIEIOBAHUE €TI0 CBOWCTB.

[lonyuyeHne THUIpPOKCHIA ATIOMUHUSL W HMCCJIEAOBAaHUE €ro CBOWMCTB.
B3aumogericTeue xenesa ¢ CONSTHON KUCIIOTOM.

[Tonyuenue runpokcuion xkenesa (I1) u (IIT) u uccnenqoBanue ux CBOUCTB.

Ilpakmuueckaa paooma.

Pemienne SKCIEpUMEHTANBHBIX 33/lad HA pACHO3HABAHUE M MOJy4YECHUE
COEMHEHN METAJLIOB.

Hemeraubi- 27 yaca

OO6m1as xapakTepUCTHKAa HEMETAJIJIOB: MoJokeHue B [lepuoanueckoit cucreme,
O0COOCHHOCTH CTPOEHHUSI aTOMOB, JIEKTPOOTpHUIIaTeIbHOCTH (D) Kak Mepa

«HeMeTaummYHocThy, psia 0. Kpucramimyeckoe CTpOCHHE HEMETAIOB —
MpOCTBIX  BemecTB.  Amnorponusa.  Dusznueckue  CBOMCTBA  HEMETAJUIOB.
OTHOCUTENBHOCTh NOHITUH «METAJUD» — «HEMETAJLD.

Bonopox. Boaa [Tonoxenne Bogopoaa B [leproandeckoil CucteMe XUMUYECKUX
anementoB J[. U. MenneneeBa. CtpoeHne aroma W MOJIEKynbl. DPu3ndyecKue u
XUMHYECKUE CBOKMCTBA BOJAOPOA, €r0 MOJTYUYEHHUE U IPUMEHEHUE.

Bopa. Ctpoenue mosekynsl. BomoponHas xumuudeckas cBsizb. Dusznueckue
CBOMCTBa BOABI. AHOMAJIUM CBOMCTB BOABL. [ uapoduibHbie U TUAPODHOOHBIE
BellleCTBa. XMMUYECKHE CBOWCTBA BOAbI. KpyroBopor Boasl B ipupoae. Bogoouncrka.
Abspanus Boasl. beitoBbie punbTpel. MuHepanbHbie BOABI. JUCTHILIMPOBAaHHAS BOJIA,
€€ MOJIyYeHHUE U IPUMEHEHHUE.

OO6mas xapaktepucTka rajoreHoB. CtpoeHue atoMoB. [IpocThie BemnecTBa u
OCHOBHBIE COCIMHEHUS TAJIOTEHOB, UX CBoMcTBa. KpaTkue cBegeHus o xjope, Opome,
drTope u none. [Ipumenenue ra-

JIOTEHOB U UX COCIMHEHUN B HAPOJTHOM XO35IUCTBE.
Cepa. CtpoeHue aToma, aJlJIOTPONHS, CBOMCTBA U MPUMEHEHHE POMONYECKOM

cepol. Oxcunbl cepol (IV) u (VI), ux nonyuenue, cBoiictBa U npuMmeHnenue. CepHas



KHMCJIOTA U €€ COJIA, UX NPUMEHEHUE B HAPOJHOM X03daucTBe. IIpon3BoacTBo cepHoi
KHCJIOTHI.

A3ot. CtpoeHre aroma U MOJIEKYJIbI, CBOMCTBA MTPOCTOIO BELIECTBA. AMMHUAK,
CTpPOCHHE, CBOMCTBA, MoJiydeHUE M npumeHeHue. Conu aMMOHUS, MX CBOWCTBA U
npumeHenue. Oxcunbl azora (II) u (IV). A3oTtHas kucinora, ee CBOHCTBa U
MIPUMEHEHUE.

HutpaTsl U HUTPUTHI, TpoOIeMa UX COJEPKAHUS B CEIbCKOXO3AMCTBEHHOU
OPOIYKIMU. A30THBIE YI0OpEHUSI.

®ocdop. CrtpoeHuwe aroma, aqIOTPOIUsA, CBOWCTBA OEJIOr0 U KPaCHOTO
docdhopa, ux mnpumenenue. OcHoBHbIe coeauHeHus: okcun dochopa (V) u
optodocdopnas kucnota, hocharsl. DochopHbie YI0OpEHHUS.

VYrnepon. CtpoeHue aroma, auIOTPOIUs, CBOMCTBAa  MoOAMGUKAIUNI,
npumeHenue. Oxcuapl yriaepoza (II) u (IV), ux coiictBa u mpumenenue. KapOoHaThI:
KaJIBIUT, COJIA, IMOTAll, UX 3HAYECHHUE B IPUPOJE U KU3HU YEIIOBEKA.

Kpemnuii. CtpoeHue aTtoma, KpUCTAIUIMYECKHI KPEMHHUW, €ro CBOWCTBA M
npumeHenue. Okcun kpemuus (IV), ero npupoansie pasHOBUAHOCTU. CHUITUKATEHI.
3HaueHUE COCOMHEHUN KPEMHHUS B KMBOW M HexuBou mnpupone. [lomarue o
CUJIMKATHOUW MPOMBIIUIEHHOCTH.

Hemoncmpauuu.

OOpa3sIiel raTIOreHOB — MPOCTHIX BEIIECTB.

B3auMopencTBre rajJloreHoB ¢ HaTPUEM, ATFOMUHUEM.

BrITecHeHue XJ10poM OpoMa MM 0J1a U3 pacTBOPOB UX COJIEH.

BzaumopericTBre cepbl ¢ METAUIAMH, BOJOPOJAOM M KHCJIOPOIOM.

B3auMoznencTBre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEIBIO.

OOyrnuBaHue  KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTOM  OpraHUYeCKUX
COCIMHEHU.

PazbaBneHne cepHON KUCIIOTHI.

B3aumonencTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEBIO.



[TornomeHnue yriem pacTBOPEHHBIX BEILIECTB WIIM T'a30B. BoccTaHoBIEHUE Men
U3 €€ OKCUJA YTJIEM.

OO0pa3Isl IPUPOTHBIX COSTMHEHHUH XJI0pa, cephl, hocdopa, yriepoaa, KpeMHHUS.
O06pa3ibl BaXKHEHUITNX AJI1 HAPOAHOTO X03sMCTBa Cylb()aToB, HUTPATOB, KapOOHATOB,
docdaros.

OO6pa3upbl cTeKIa, KEpaMUKH, [IEMEHTA.

Jlabopamopnvie onvimeoi.

[Tonyuyenue, coOupanue u pacrio3HaBaHUE BOJOPO/A.

HccnenoBanre NOBEPXHOCTHOTO HATSYKEHUS BOJIBI.

PacTBOopeHME nepMaHraHaTa Kajausl Uju MEJHOTO KyIopoca B BOJIE.

['uaparamus 06e3BoxkeHHOro0 cyibdara meau (II).

M3roToBiieHre TMIICOBOTO OTIEYAaTKA.

O3HaKOMJIEHHE C KOJUIEKIMEH OBITOBBIX (DUIBTPOB U M3YYEHUE WHCTPYKIIHH
JIOMAITHEro OBITOBOTO (PUIbTpa.

O3HaKkOMJIEHHE C COCTABOM MUHEPAJIbHOM BOJIBI.

KauecTBeHHas peakiysi Ha TAJIOTEHU-UOHBI.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUe KUCIOPOa.

["opeHue cepbl Ha BO3AyXE U KUCIOPOJE.

CBoiicTBa pa30aBI€HHON CEPHON KUCIIOTHI.

N3yueHue CBOKWCTB aMMHaKa.

PacniozHaBanue conerr aMMOHUSL.

CaoiicTBa pa30aBiIEeHHON a30THOM KUCIIOTHI.

B3auMopnencTBre KOHIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEABIO.

Pacno3naBanue docdatos.

['openue yriis B Kuciopozae.

[Toy4yenue, coOupanue u pacrio3HaBaHUE YTIEKUCIIOTO ra3a.

ITonydyeHne yroapHON KUCIIOTHI M U3yYEHUE €€ CBOKCTB.

[lepexon kapboHarta B ruapokapoonar. PasnoxkeHue rugpokapOoHaTa HATPHUS.

[TonmydyeHrne KpeMHEBOW KUCIIOTHI U U3YUYEHUE €€ CBOWCTB.



Ilpakmuueckue padomui

[Ipaktuueckast pabota. PemieHue sKCIEpUMEHTANBHBIX 3a7a4 MO TEMe
«IToarpynna ranoreHosy. [Ipaktuueckas pabora. Permenue skcepuMeHTaaIbHbIX
3ama4 o teMe «lloarpymnma kucaopongar.

[Ipaktuueckas pabora. [lonyyenue, cobupanue v pacro3HaBaHUE ra3oB.

Kparkue cBeienust 00 OpraHu4ecKux coeiuHeHusX- 4 yaca

Yraesogopoasl. Heopranndeckre u OpraHM4ecKre BEMECTBA. Y TJIEBOIOPO/IBI.
Meran, 3TaH, NponaH Kak MPEAENbHbIE YIIIEBOAOPOAbl. DTUJIEH W AlETUJIEH KAk
HElpe/elibHble  (HEHACBIIIEHHBIE)  YIJIeBOAOPOAbl. ['opeHue  yrieBomopoJoB.
KauecTBeHHbBIE peakIuy Ha HEMIPEIEIbHbIE COEAUHEHUS. Peakius JeruipupoBaHusl.

Kucnopoaconepxamme OpraHu4e€CKAE€ COEAUHEHUSA. OJTWIIOBBIM CIHUPT, €ro
MOJy4YeHHe, NpUMEHEHHE U (U3MOJIOTHYECKOe JelcTBUE. TpexaTOMHBIN CIUPT
rmiepudH. KadyecTBeHHast peakuyss Ha MHOTOATOMHbBIE CHUPTBHL. YKCYCHasd,
CTEapUHOBAs U OJIEMHOBAsI KUCJIOThl — MPEICTaBUTENN Kilacca KapOOHOBBIX KHUCIIOT.
Kupsl. Mbuia .

A3soTconeprkaiue OpraHUYECKHUE COCJIMHEHUS. AmuHoTrpymma.
AMUHOKHUCITOTHI.

AMuHOYKCycHast kuciora. benku (mporeuHbl), MX (QYHKIUHA B KUBBIX
opranu3max. KauecTBeHHbIE peakIuy Ha OEJIKHU.

Jemoncmpayuu.

Mopenu MoJIeKyJl MeTaHa, 3TaHa, IPolaHa, STHJICHA U alleTUJICHA.

B3aumopeiictBue 3tuieHa ¢ OpOMHOM BOJOM M PacTBOPOM IME€pMaHraHaTta
KaJIHsL.

OO011e XuMHUYeCKrUe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTHI.

Jlabopamopnsie onvimoi.

KauecTBeHHbBIC peakIuy Ha OEIKHU.

O0001eHne 3HAHUI 10 XMMHUM 32 KYypPC OCHOBHO# mKkoJibl. IlogroroBka k

OI'D- 8 yacos



[lepnognueckuit 3axoH u [leproanueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. Ousnyeckuid CMBICI IOPSAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB
Mepuoila W TpyNnbl. 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB JIIEMEHTOB U UX
COCAMHEHNH B IIEpUOJAX M TPYIIAX B CBETE NPEACTABICHUNA O CTPOCHUU ATOMOB
AJIIEMEHTOB.
3nauenue [lepuoanueckoro 3akoHa.

Bunpl XUMHUYECKUX CBA3€H M THUIIBI KPUCTAJUIMYECKUX PEIIETOK. B3auMocBsA3b
CTPOEHUS U CBOMCTB BEILECTB.

Knaccudukanus XMMUYECKUX pEaKIUil MO pa3iudyHbIM IPU3HAKaM (YUCIO U
COCTaB pearupymroiux U o0pa3yroIIMXcs BELIECTB; HAaJUYWE IPaHULbl paznena ¢as;
TEII0BOW A(PPEeKT; H3MEHEHUE CTENeHEH OKHUCIEHUS aTOMOB; HCIOJIb30BaAHHE
KaTajln3aTopa; HalpaBjieHue NpoTeKaHus peakuun). CKOpOCTh XUMUYECKUX PEAKIUI
U (axTopsl, BiusApmMe Ha Hee. OOPaTUMOCTh XMMUYECKUX PEAKIHUM U CIIOCOOBI
CMEILEHNS] XUMUYECKOTO PAaBHOBECHS.

IIpocTeie U ciloXkHBIE BemecTBa. MeTrauisl U HeMeTaulbl. ['eHeTnueckue psbl
MeTaJula, HEMeTalla U MepexoHoro Metamia. OKCHIbl U THUIPOKCUABI (OCHOBaHUS,
KHCJIOThI, aM(OoTepHbIe THUAPOKCUIBI), cou. VX coctaB, kinaccudukanus u oduue

XMMHYECKHUE CBOMCTBA B CBETE TCOPHUHA BHCKTPOHHTquCKOﬁ AUCConMal .



TemaTnuyeckoe IJIAHMPOBaAHKE

No HaunmenoBanue pazienoB (Tem) KonnuectBo B ToM uncne Ha nmpoBeaeHue
YacoB 10
nporpamme | lIpaktuyeckux | KOHTPOIBHBIX pabor
pabor
8 knacc
1 | Benenue 6 1 | 1
2 | ATOMBI XUMHYECKHX JIEMEHTOB 9 1
3 | [IpocTsie BemecTsa 6
4 | CoeanHeHNA XHMHYECKHX EMEHTOB 15 1 1
5 | U3menenus, nponcxoasmme ¢ 13 1 1
BeLecTBaMu
6 | Pacrsopenue. Pacrsopsl. CsoiicTsa 20 1 1
PacTBOPOB NEKTPOJIHTOB
Peseps |
Uroro 68 4 5
9 knacce
1 | Obwas xapakrepucTHKa X MMIYECKHX 12 2

IEMEHTOB M XHMHUYECKHX peaKiii.
[Tepnoanyeckuii 3aKoH 1
[Mepuoanueckas cucreMa XMMHYECKHX
anemenTos JI. 1. Menneneesa

2 | Merannsl 15 1 1
3 | Hemerannmi 27 3 I
4 | Kparkue ceaeHns 00 opraHMyecknx 4

COCAHHECHHNAX

5 | OGobuenne 3nanmii No XMMHH 3a Kypc 9 1
ocHOBHOIT wikonsl. INoaroroska k OI'D

Peseps 1

Hroro 68 4 5




