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IMosicHUuTe/IbHASA 3aMUCKA

Pabouast nporpamMmMa cocTaBiieHa B COOTBETCTBUU C TpeOoBaHusMu denepanbHOTO
TOCYJJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHMs BTOPOTO
MOKOJICHHUSI, IIPOTPaMMBbl OCHOBHOT'O 00IIET0 00pa30BaHUs IO XUMUU U aBTOpcKoi [IporpaMmer
OCHOBHOTO 00111eT0 00pa3oBaHus 0 XUMUH 8-9 Kinacc 001meo0pa3oBaTeNbHBIX YUpPEKIeHUN(0a30BbIH
ypoens) O.C. I'abpuensina u A. B. Kynmosoii. Mockga. Jlpoda. 2019rona. Hacrosias nporpamma
YYUTBIBAET peKoMeHaanuu [IpuMepHoii mporpaMMBbl IO XMMHH JJ1i OCHOBHOM IITKOJTBI.

ConeprkaHue mporpaMMbl HaIIPaBJICHO Ha OCBOCHME 3HAHHI U HA OBIIAJICHUE YMEHUSAMHU Ha
0a30BOM ypOBHE, 4TO COOTBETCTBYeT OOpa3oBaTeabHOM mporpamme mikoisl. OHa BKITIOYAET BCE TEMBI,
MPeyCMOTPEHHBIC (heiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO
o01ero oOpazoBaHusi M0 XMMHUU M aBTOPCKOM MPOrpaMMoii y4eOHOTo Kypca.

OO6m1as xapakTepucTruka y4eOHOro npeamMera « XuMus»

B cooTBercTBUUM ¢ DenepanbHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM
OCHOBHOT'O 00IIIEr0 00pa30BaHUs ydyalluecs JODKHBI OBJIAZCTh TAKUMH [T03HABATEIIBHBIMH yUEOHBIMU
JCUCTBUSIMH, KaK YMEHHUE (POPMYITHPOBATH MPOOJIEMy U THIIOTE3Y, CTABUTH LIEJIH U 33/1a4H, CTPOUTH
TUTAHBI JJOCTHOKEHUS LIeJIel M peIIeHMs MOCTABICHHBIX 33/1a4, TPOBOIUTH SKCIIEPUMEHT U Ha €ro
OCHOBE JIeTIaTh BBIBOJIBI M YMO3AKIIIOUEHHSI, IPEACTABIATh UX U OTCTAWBATHCBOIO TOUYKY 3PEHHS.
Kpome 3Toro, yuammuecs 10JKHbBI OBIJETh IPUEMaMHU, CB3aHHBIMU C ONPEAEICHUEM MOHATHIA:
OTpaHUYMBATh MX, OMMCHIBATH,XaPAKTEPU30BaTh U CpaBHUBATh. CIIeI0BATEIBHO, TP U3YUCHUH XUMUHU
B OCHOBHOMH IITKOJIE YYaIuecs J0KHBI OBIIAIETh YIYEeOHBIMU ICHCTBHUSIMH, TIO3BOJISIFOIIUME UM
JIOCTHYB JINYHOCTHBIX, MPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

[Tpennaraemast mporpamma Mo XMMHH PacKpbIBaeT BKIIAJ Y4€OHOTO MpeaAMETa B JOCTUKCHHE
1eJIelt OCHOBHOT'O 00111ero 00pa30BaHus U ONpeaessieT BaXXHENIINEe CoAepKaTeIbHble TMHUU
MpeaMeTa: *© BEIECTBO — 3HAHUS O COCTaBE U CTPOCHUH BEIECTB, MX BAKHEHIINX (PU3HUECKUX U
XUMHAYECKHX CBOMCTBAX, OMOJIOTHUECKOM JACUCTBUH; - XUMHUYECKasi peakius — 3HaHUS 00 YCIOBUSX, B
KOTOPBIX MPOSBIISIIOTCA XUMUYECKHE CBOMCTBA BELIECTB, CIIOCO0AX YIPaBICHUS XUMUYECKUMU
nporeccamMy; - IPUMEHEHNE BEIIECTB — 3HAHUS U OTBIT IPAKTUYECKOM IeSTETbHOCTH C BEIIECTBAMH,
KOTOpPBbIE HanboJIee 9acTo yIOTPEOISIOTCS B MOBCETHEBHOM JKMU3HH, IMTUPOKO UCTIONB3YIOTCS B
MIPOMBIIIJICHHOCTH, CEITbCKOM XO3SHCTBE, HA TPAHCIIOPTE; * SI3bIK XUMHH — CHCTEMa BAKHEHUIITIX
MOHATHI XUMHUH U TEPMHUHOB, B KOTOPBIX OHU OIMUCHIBAIOTCS, HOMEHKJIATYpa HEOPraHMIeCKNX
BEIIECTB, T. €. UX Ha3BaHUS (B TOM YMCIIE€ U TPUBHAIBHBIC), XUMUYECKUE (OPMYIIBI U ypAaBHEHUS, a

TAKXC MpaBuia NepeBojia I/IH(i)OpMaI_II/II/I C €CCTCCTBCHHOTO sA3bIKA Ha A3BIK XMMHHU U 06paTHO.



B cootBeTcTBHM C y‘le6HI>IM IIJIaHOM Ha U3YUYCHUC XMMHU B 9 knacce OTBOAUTCA 2 yaca B

Hezelto, 68 4acoB B TO/, P HOPMATUBHOUN MPOJIOJDKUTEIIPHOCTH YU4eOHOTO ro1a 34 yueOHBIX HEICIH.

[TporpamMmoii perycMOTPEHO TIPOBEICHHE:
KOHTPOJIBHBIX padoT — 4,

NPaKTUYECKUX padboT — 5 .

OcHOBHbBIE BH/IbI y‘leﬁHOﬁ ACATECJIBbHOCTH YYaluXcs

Buabl yueOHO-1I03HABATEILHOM 1€ATEJIbHOCTH U X MPeIMeThI

Bujabl yueOHo-no3HaABATEIbHOM IIpenmersl BHAOB
NeATeILHOCTH y4eOHO-TI03HABATEJIbHOM 1eATeJIbHOCTH
HaOmronenune Brenrane npu3Haku, CBOHCTBa 00bEKTOB MO3HAHUS,

oJIy4yacMbIC 0e3 BMeIIaTeNbCTBA B HUX

BKCHepI/IMCHT CYH_ICCTBGHHLIC, BEAyHIHUC CBOfICTBa, 3aKOHOMCPHOCTH
00BEKTOB pupoabl, IMOJIy4acMbIC HEIMIOCPCACTBCHHO IIYTEM

BMCIIATCIIbCTBA, BOSI{GﬁCTBH?I Ha HUX

Pabora ¢ xauroi CucrematuszupoBaHHas HH(OpMALIUS, U3JI0KEHHAs B

yueOHOI, HayyHOI M HayYHO-TIONYJIIPHOM JauTeparype

CI/ICTeMaTI/I3aI_II/IH 3HaHUM CymeCTBeHHLIe CBS3H U OTHOLICHUA MCKAY OTACIIbHBIMU

9JICMCHTAMH CUCTEMbI HAYYHBIX 3HAHUM

Pemenue rmo3HaBaTenbHBIX 3a1a4 KommexcHas p83H006p8.3H8.5{ I/IH(I)OpMaI_II/IH

(mpobiiem) MO3HABATEJILHOTO XapakTepa

[Toctpoenue rpadukos 3aKOHOMEPHBIE CBSI3U MEX/Y SIBICHUSIMHU (CBOMCTBAMH,

IIpOLIECCaMU, XapaKTEPUCTHUKAMHU )

HpI/I HU3YUYCHUU Marcpurajia 110 XHUMHU, Ouoyiorun u ApyrumM mnpeaMeTaM JJis1 UCIIOJIb30BAHUS Ha
yqe6HBIX 3aHATUAX, BO BHCYPOUHOC BpPCMs, IIPU BBINIOJIHCHUNU AOMAIIHUX 3aJlaHuM PCKOMCHIOBAHbI

CJICOAYIOIUC BUBI y‘-Ie6H0-H03HaBaTeJ'IBHOﬁ ACATCIIbHOCTU YUAIUXC:

Buabl 1esiTeJIbHOCTH €O CJIOBECHOM (3HAKOBOI) OCHOBOIA:
Cnymanue oObsICHeHUN yUUTEsL.
Crnymianue v aHajlu3 BBICTYIIJIEHUN CBOUX TOBAPUIIEH.

CamocrosTenbHast paboTa ¢ y4eOHUKOM.



Pabota ¢ HayuyHO-TIONTYISIPHON JTMTEPATYPOI;

OTt60p ¥ cpaBHEHHE MaTepHasa Mo HECKOJIbKIUM UCTOYHUKAM.
Hanucanue pedeparos u J0KIaI0B.

BriBoa 1 foKa3aTenbeTBO POPMYII.

AHnanu3 ¢opmyit.

IIporpammupoBanue.

Perrenre TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.
Brinosninenue 3aganuil Mo pa3rpaHUYEHUIO TOHATHIA.
CucremaTu3zanus yueOHOro MaTepuania.

PenaxtupoBanue mporpamm.

Bujbl 1eATeJIbHOCTH HA OCHOBE BOCIIPUSITHSA 3JIEMEHTOB JIeiiCTBUTEILHOCTH
HaGumotenune 3a JeMOHCTpAIASIMA YIUTEISL.
[TpocMoTp yueOHBIX (PHITBEMOB.
Amnanu3 rpadukoB, TaOIHII, CXEM.
OO0BsicHeHrEe HAOIIOJAEMBIX SIBJICHUI.
N3zydenue yctpoicTBa MprOOPOB IO MOJIEISIM U YEPTEKAM.

Amnanu3 npoOJIeMHBIX CHTYaIHi.

Buapbl 1esiTeJJbHOCTH C MPAKTHYECKOH (ONBITHOH) OCHOBOM:
Pemenue skcriepuMeHTaIbHBIX 3a/1a4.
Pabota ¢ pa3narouHbiM MaTepuagoMm.
COop u knaccudukarys KOJUIEKIIMOHHOTO MaTepuaia.
W3mepeHue BEINYMH.
[TocraHoBKa ONBITOB /JIS1 AEMOHCTPALIUHU KJIaccy.
[TocraHoBKa (PpOHTATIBEHBIX OIBITOB.
Brinonnenue ¢GppoHTANBHBIX TaA00PATOPHBIX padoT.
Brimonnenue paboT mpakTHKyMa.
C6opxka npuOOpOB U3 TOTOBBIX AeTalel U KOHCTPYKIIHA.
Pa3paboTka HOBBIX BaApUAHTOB OIIBITA.
[TocTpoenue runore3bl Ha OCHOBE aHAIN3a UMEIOIINUXCS TaHHBIX.
Pa3paboTka u mpoBepka METOUKH IKCIIEPUMEHTATBHOU PabOTHI.
IIpoBenenue nccaen0BaTeNbCKOro 3KCIEPUMEHTA.

MoaenupoBaHi€e U KOHCTPYUPOBAHHUE.



Conep:kanue y4eOHOIro Kypca

Beegenne. O0masi xapakTepuCTHKA XMMHYECKHX 3JIeMEHTOB 1 XMMHYECKHX peaKIuid.
IHepuonuveckuii 3akon u [lepuoanyeckasi cucrema

xumuuecknx 3jaeMeHToB . U. MenaeneeBa (10 u)

XapakTepHucTuKa 3JEMEHTA 10 €ro NoJIoKeHuto B [lepuonnyeckoil cucreMe XUMUYECKUX AJIEMEHTOB
H. WN. Menneneea. CBoiicTBa OKCHUIOB, KHCJIOT, OCHOBAaHUW M COJIeH B CBETE TEOPHUHU
ANEKTPOJUTUYECKONM JIUCCOUMALMA M  OKUCIEHUSA-BOCCTaHOBIEHUA. [loHATHE O mEepexoaHbIX
anemMeHTaXx. AMGOTEpHOCTh. ['eHeTHYeCKHil psia MEepexoaHOoro ieMeHTa. llepuomnueckuii 3aKoH U
[Tepuonnueckas cucrema xumuueckux sneMeHToB /. M. MenneneeBa. Xumuueckass OpraHU3aLus
KUBOM M HEXHUBOU NPUPOABI. XMMHUYECKHMM COCTaB s/pa, MaHTUU M 3€MHOM KOpbL. XHMMHYECKHUE
AJIIEMEHTHl B KJIETKaX J>KUBBIX OpPraHU3MOB. Makpo- M MHKpodsieMeHTh.. O0oO0IieHne cBeaeHuil o
XUMHUYECKUX peakuusax. Knaccudukaius XuMHUYECKUX peaklyid Mo pa3IudHbIM MPU3HAKAM: «YUCIIO U
COCTaB pearhpymmux W 00pa3yIomMXCcs BEIIECTB», «TEIUIOBOW J(PQEKT», «HarpaBICHHEY,
«A3MEHEHHE CTETEeHEH OKHCIIEHUS DJIEMEHTOB, OOPa3yIOUIMX pearupyrollne BemecTBay, «hazay,
«HCHOJIb30BaHue Karanuszatopay. [IoHsTHE 0 CKOpPOCTH XMMHUYECKON peakuuu. PakTopsbl, BIHUSIOLINE
Ha CKOPOCTh XUMHUYECKHX peakiuil. Karanuzatops! u karanu3. MTHruOUTOpbl. AHTHOKCHUAHTHI.
JdemoHcTpaumu.

Paznmunsie popmer tabmumer [I. M. MenneneeBa. Mojenu aToMOB 31€MEHTOB 1—3-TO TEpHOJIOB.
Mogens cTpoeHHss 3eMHOro mapa (momnepeyHblidi pa3pe3). 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOH
peakuuu OT MPUPOJABl PEarupyroIIMX BELIECTB. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEakLUu OT
KOHILEHTPALlUU pearupyromux BEUIeCTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakluu OT IUIouaan
CONPUKOCHOBEHHUSI pEarupyomnx BemeCTB («KUISIIUNA clI0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT TEMIIEpaTypbl pEearupyromux BellecTB. ['OMOT€HHBII M TE€TEPOreHHBIM KaTajau3bl.
depmeHTaTHBHBIN KaTtanu3. UHrubuposanue.

JlabopaTopHble ONBITHI.

1. [lonmydyeHue ruapokcHaa LUHKA U HUCCIENOBaHUE €ro CBOMCTB. 2.MopaenupoBaHHE MOCTPOECHHUS
Ilepuoanueckoit cucteMbl XUMHUeCKUX 1eMeHToB [I. M. Menpaeneesa. 3. 3aMeleHUE KeEIe30M MeIn
B pactBope cyinbpara menu (II). 4. 3aBUCMMOCTH CKOPOCTH XUMHMUYECKOW PEAaKIMHU OT IPUPOABI
pearvpymoIrx BelecTB Ha MpUMepe B3aUMOEHCTBHUS KUCIOT C METaJUIaMHU.

5. 3aBHCHUMOCTh CKOpPOCTH XMMHMUYECKOH peaklMHd OT KOHIEHTpPAllMU pearupyrolux BEIIeCTB Ha
IIpUMEpE B3aUMOAECUCTBUS LIMHKA C COJITHOM KMCIIOTON Pa3IMuYHONW KOHIEHTPALUH.

6. 3aBUCHMOCTb CKOPOCTM XHMHYECKOW pPEaKIMM OT IUIOMIAJU CONPUKOCHOBEHUS PpEearupyrominx
BewlecTB. 7. MoJenupoBaHue «KHUISALIETO cI0s». 8. 3aBUCMMOCTh CKOPOCTH XMMHUYECKON peakluu OT

TEMIIEpaTyphl pearupyrolux BEIIeCTB Ha MpuMepe B3aumoaelcTtBus okcuna meau (II) ¢ pacrBopom
5



CEpPHOM KUCIIOTHI Pa3IMYHON TeMIiepatypsl. 9. PaznoxxkeHue nepokcuia BOAOPOJa ¢ MOMOIIBIO OKCUIA
mapranna (IV) u xaramaszel. 10. OOHapyxeHHe KaTana3bl B HEKOTOPBIX MHUIIEBBIX MPOaykKTax. 11.
WNurunbupoBanue B3anMOJCHCTBHUS KUCIOT C METaNIAMH YPOTPOITHHOM.

Tema 1. Meranabl (18 u)

[Tonoxenne meramwioB B llepuogmueckoi cucreme xmmuueckux snemeHToB /[[. M. Menneneesa.
Metannudeckass KpHUCTaLIMYecKash pelieTKa W MeTaJUIMuecKas XuMudeckas cBsa3b. OOmue
¢usnveckue cBoricTBa MeTaisioB. CIuiaBbl, UX CBOIMCTBA M 3HAUCHHE. XMMHUYECKHE CBOMCTBA METAJJIOB
KaK BOCCTAHOBUTEJIEH, @ TAK)KE€ B CBETE HUX IOJIOKEHHUS B AJIEKTPOXMMHUYECKOM psIy HaNpsKEHUN
MetauioB. Kopposusi MeTamioB u crmocoosl 60pr0bI ¢ Hell. Metamisl B mpupoae. O0mue crnocoosl ux
MOJTy4YECHUS.

OO0masi XapakTepHCTHKA MIEJOYHBIX MeTaIoB. Metaisl B mpupone. OOmue crocodObl X
nonyyeHusi. Ctpoenue atomoB. lllenounsie MeTaniasl — npocThie BenlecTBa. BaxkHelne coeAMHeHus
IIEJIOYHBIX METAIJIOB — OKCHJIbI, TUIPOKCHJIBI U COJU (XJIOPHJIbI, KApOOHATHI, CyNb(aThl, HUTPATHI),
UX CBOMCTBA M PUMEHEHHE B HApOJHOM Xo3siiicTBe. Kanuiinbie ynoopenus.

OO0mas xapakTepucTHKA 3JIeMeHTOB rJiIapHoi nmoarpynns! Il rpynner.

Crpoenue aromoB. lllenouHo3eMenbHbIE METANIBI — IPOCThIE BelllecTBa. BakHeillne coelnHEHUs
IIEIOYHO3EMENTbHBIX METAIIIOB — OKCHBI, THIPOKCHIIBI U CONMU (XJIOPUAbI, KapOOHATHI, HUTPATHI,
cynb(atel, hocdaTsl), UX CBOWCTBA U IIPUMEHEHUE B HAPOTHOM XO35HCTBE.

AJIIOMMHUIA.

Crtpoenue aroma, GuU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOro BemiecTBa. CoeMHEHUs allFOMUHUS
— OKCHUJl ¥ TUAPOKCUI, UX amQoTepHbId Xapakrep. Baxkueimme comnu amtomunus. [Ipumenenue
ATIOMHUHUS U €r0 COEAUHEHHUI.

Keuaeso.

Ctpoenne aToMa, pu3nUeckre ¥ XHMHUUECKHe CBOWCTBA MPOCTOTO BellecTsa. I enernueckue psasl Fe'
u Fe*3.

Baxneitmme conmu kene3a. 3HaAYCHHE jKejie3a W €ro COCIWHEHMM HJisi MPUPOJBI U HAPOJHOTO
XO35MCTBA.

JdeMoHcTpanum.

OOpa3ipl MENOYHBIX U MIETOYHO3EMETbHBIX MeTauioB. O0pa3ilsl CIIaBoB. B3anMoaelicTBrue HaTpus,
JIUTHS W KaJblMs C BOAOW. B3ammoneicTBHe HATpUsi U MarHus ¢ KUCJIOopoAoMm. BzammonelictBue
MeTaisioB ¢ HemeTaamu. [lonydyenue ruapoxcuaos xenesa (I1) u (IID).

JlabopaTopHbIe ONBITHI.

12. B3aumoselicTBie pacTBOPOB KUCIOT U cosieit ¢ Metaiutamu. 13. O3HakoMIIEHHE C pyJlaMH Kelle3a.
14. OxpammBaHue TUIAMEHU COJSIMU IIETOYHBIX METaJIoB. 15. B3auMopeiicTBrue Kamblids ¢ BOJIOH.

16.ITosryyenre ruipokcHIa KaablHs U UCCIEIOBAHUE €TI0 CBOMCTB.
6



17. IlonydeHune rupoKcHIa aJlOMUHUS U UCCIEOBAaHUE €ro CBOMCTB. 18. B3auMopelcTBue xeinesa ¢
cosisiHoM kucioToi. 19. [onyuenue ruapokcuion xenesa (11) u (III) u u3yuenue ux cBOMCTB.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTA/VIOB U MX COeJUHEHHH (2 1)

1. OcyuiecTBiaeHUE LENOYKA XUMHUYECKUX MpeBpaimieHuil. 2. [lomydyeHue u CBOMCTBAa COEIUHEHHI
MeTaJuioB. 3. PellleHHe SKCIEepUMEHTAIBHBIX 3a/1ad Ha Paclo3HABAaHUE M IOJIYYEHHE COCTUHEHMI
MECTAaJIJIOB.

Tema 2. HemeTaibl (28 4)

OO0masi XapakTepUCTHKAa HEMETAJUIOB: TOJIoKeHue B I[lepuomuueckord cHCTEME XHMHYECKUX
anemeHnToB J[. M. MeHneneeBa,0CO0EHHOCTH CTPOCHUS aTOMOB, AJIEKTPOOTpHIATEBHOCTE (DO)
KakMepa «HeMeTaJuTmyHocTh», pan 0. Kpucramimueckoe CTPOCHHE HEMETaUIOB — MPOCTHIX
BelecTB. Aytorponusi. @u3znyeckue cBoMCTBa HeMETAUIOB. OTHOCUTENIBHOCTD MOHATUN «METaD» U
«HEMETAIIID».

Bopopoa.llonoxenne Bomopoma B Ilepuomnueckoit cucreme XuMu4eckux sneMeHToB J[. H.
MenneneeBa. CtpoeHue atoma ¥ MoJieKyJibl. DU3nyeckne U XMMHUUYECKHE CBOMCTBA BOJOPOJA, €T0

IMOJIYUCHHUEC U IPUMCHCHUC.

Bona.

Crpoenue monekynsl. Bomopomnas xumudeckas cBsizb. DU3HUECKHE CBOMCTBA BOJBI. AHOMaIUU
cBOMCTB BOJbL. ['napodunsHelie U ruipodoOHbIe BemecTBa. XUMUYeCKHe cBoicTBa Bobl. KpyroBopor
BOoibl B mpuposae. Bopoouuctka. Aspauus Boasl. bbiToBble ¢GuibTpbl. MuHepalbHbBIE BOIBI.
JucTuiuinpoBaHHas BOJa, €€ MOIy4YEeHUEe U IPUMEHEHUE.

O0mas xapaKTepuCcTHKA raJlOreHoB.

Crpoenue atoMoB. [IpocThle BelecTBa 1 OCHOBHBIE COEJUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kparkue cenenust o xiope, Opome, ¢prope u ione. IIpumeHeHue rajsoreHoB M MX COEJUHEHUI B
HapOJHOM XO35IHCTBE.

Cepa.

CrpoeHue aroma, aljloTpOINMsl, CBOMCTBA M NMpUMEHEeHHe poMOuueckoi cepbl. Oxcuasl cepsl (IV) u
(VI), ux mnomydenue, cBoiictBa M mnpumeHeHue. CepHas KHCIOTa U €€ COJIM, UX INPUMEHEHHE B
HapOJHOM Xo3siiicTBe. [Ipon3BOACTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHune atoma M MOJEKYJbI, CBOMCTBAa IPOCTOrO BelIeCTBA. AMMHAaK, CTPOCHHE, CBOICTBA,
nosrydeHue u npuMeHeHue. Coiau aMMOHUS, UX CBOMcTBa U mpuMmeHnenue. Oxcuap azota (I1) u (IV).
A3OTHast KUCIIOTa, €€ CBOMCTBAa M mpuMeHeHHe. HuTpaThl 1 HUTPUTHI, polieMa UX COJEpKaHHUs B
CeJIbCKOXO03SICTBEHHON POAYKIIMH. A30THBIE y10OpEHHUSI.

Dochop.



Crtpoenue aroma, auIOTPOIHsI, CBOMCTBA Oejoro u kpacHoro docdopa, ux npuMeHenne. OCHOBHBIC
coequHeHus: okcun pocdopa (V) u oprodocdopHas kuciora, pocharsl. DocdopHbie ymoOpeHUs.
Yraepon.

CtpoeHnue aromMa, alloTponusi, CBoicTBa Moaudukanui, npumenerune. Okcuasl yriepoaa (1) u (IV),
UX CBoiicTBa U npuMeHeHue. KapOoHAThI: KalbIUT, COfa, MOTAIll, UX 3HaYCHHE B IPUPOJIEC U KUZHU
4eJl0BeKa.

Kpemnuuii.

CrtpoeHue aroMa, KpUCTAUTMYECKUH KPEMHHH, ero cBoicTBa M npuMmeHenune. Okcua kpemuus (IV),
€ro NMpupoAHbIe pa3HOBUAHOCTU. CUIMKAThl. 3HAUEHHE COCTUHEHHM KpEeMHHUS B JKUBOM M HEXHMBOU
npupoje. IlonsaTre o CuIMKaTHON IPOMBIIIIIECHHOCTH.

JdemoHcTpaumu.

OO0pa3ubl raoreHoB — MPOCTHIX BellecTB. B3auMopeiicTBUe rajloreHoB C HATpUEM, C aTFOMUHHUEM.
BriTecHenne ximopom Opoma WM MOl U3 PACTBOPOB UX cojieil. B3anmoseiicTBue cepbl ¢ MeTaIaMH,
BOJIOPOJIOM W KHUCIIOPOJIOM. B3amMmoseiicTBHe KOHIIEHTPUPOBAHHON Aa30THOM KHUCIOTHI C MEJBIO.
[Tornomenue yrieMm pacTBOPEHHBIX BEUIECTB HJIM ra3oB. BoccTaHOBICHNE MEAH U3 €€ OKCHIA YTIIEM.
OOpasupl TOpUPOIHBIX COEAUMHEHHM Xxiopa, cepbl, ¢ocdopa, yriaepoma, kpemHus. OOpasibl
BOXHEHIINUX JI1 HApOJHOTO XO3AHCTBA Cylb(})aToB, HUTPATOB, KapOOHATOB, (ocdaTtoB. OOpasIbI
CTEKJIa, KepaMHKH, [IEMEHTA.

JlabGopaTopHble ONBITHI.

20. IloxydyeHnue u pacno3HaBaHue Bojgopona. 21. McciaenoBaHue MOBEpXHOCTHOTO HATSKEHUS BOBI.
22.PacTBOpeHue TmepMaHTaHaTa Kajiusl WIM METHOro Kymopoca B Boje. 23. ['maparamus
o0e3BokeHHOTO cynbdara meau (I1). 24. M3roroBneHne runcoBOro oTmneyaTka.

25. O3HaKOMJIEHHE C KOJUIEKITUEH OBITOBBIX (GPUIBTPOB. 26. O3HAKOMJIEHUE C COCTABOM MHHEPATHLHON
BOJbl. 27. KauecTBeHHas peakiys Ha ranoreHua-uoHsl. 28. [losyueHune 1 pacrio3HaBaHUE KUCIOPO/a.
29. T'openue cepbl Ha Bo3ayxe U B kuciopoze. 30.CpoiicTBa pa30aBieHHOM cepHOM kucimoThl. 31.
N3yuenne cpoiictB ammuaka. 32. PacrnosznaBanue coseii ammoHus. 33. CBoiicTBa pa30aBieHHOU
a30THOM KHCJIOTHL. 34. B3auMopaeicTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C Mefabio. 35.
l'openne docdopa Ha Bozmyxe u B kucinopoje. 36. PacnoznaBanue docdaros. 37. ['openue yris B
kuciopoze. 38. [lomyueHne yroabHONH KUCIOTH U U3ydeHue ee cBoUCTB. 39. Ilepexon kapOoHATOB B
TUIPOKapOOHATHI.

40. Paznoxxenue ruapokapbonata Hatpus. 41. [lomydyeHune KpeMHEBOM KHMCIOTHI M HU3y4YEHHE €€

CBOWCTB.

IIpakTukym 2. CBoiicTBa coeJUHEHUI HEMETALI0B



1. Pemenue skcriepuMeHTanbHBIX 3a1a4 110 Teme «llonrpymnma rajorenoBy. 2. [lomydyenue, coOupanue

" pacClio3HaBaHUC ra3oB.

Tema3. O600menne 3HAHUI 10 XUMMHUM 32 KYPC OCHOBHOM IIKOJIbI

(13 u)

IIepnonnueckuint 3akoH u llepuonmyeckas cucrema xumudeckux sieMeHToB J[. M. Menpeneesa.
du3nuecKuil CMBICI HOPSAKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB IEpUOJa U IPyIIbl. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOICTB JIEMEHTOB M MX COEJMHEHHMH B IEpHosax U IpyIIax B CBETE MPEJCTaBICHUHN O
CTPOEHUU ATOMOB JIEMEHTOB.

3HaueHue NepUOAMYECKOro 3aKOHA. Buabl XMMHUECKUX CBA3EM M TUIBI KPUCTAINIMYECKUX PELIETOK.
B3aumocBs3p cTpoeHus U cBOMCTB BemiecTB. Kiaccudukanus XuMHUUECKUX PeakLud MO pa3ivuyHbIM
IpU3HAKAM (YUCIIO U COCTaB pearupyromux U 00pa3yroLIXcs BEIECTB; HaIUuuKle

rpaHuIlbl paszaena ¢as; TemIoBoil 3G QeKT; N3MEHEHHE CTENeHEel OKUCICHNS aTOMOB; HCIIOJIb30BaHNE
KaTaJau3aTopa; HarpaBieHHE npoTekaHus). CKOPOCTh XMMHUECKUX peakUuil U (aKToOpbl, BIUSIOLINE
Ha Hee. OOpaTUMOCTh XUMHUYECKUX PEAKLUH U CIOCOOBI CMEILIEHHS] XUMUUYECKOT'O PABHOBECHS.
ITpocthle u ciiokHbIE BemecTBa. MeTayuibl U HeMeTasuibl. ['eHeTudeckue psijibl MeTajia, HeMerania u
nepexoaHoro Mertayuia. OKCHIBIM TUAPOKCHIBI (OCHOBAaHMS, KHUCIOTHI, aM(pOTEPHbIE THIPOKCHUIBI),
comu. HMx cocraB, knaccuukanus U OO0IKME XMMHMUYECKHE CBOICTBA B CBET€ TEOpUU

BHeKTpOHI/ITH‘IeCKOﬁ JAUCCOIHMAIIHN.

Ilnanupyemble pe3y/bTaThl
VYuyamuecs B pe3yJibTaTe YCBOSHUS pa3/iena JI0JDKHBI 3HATh/TIOHUMATh:

XUMHYCCKYIO CUMBOJIUKY: 3HAKU XUMHUYCCKUX 3JICMCHTOB, CI)OpMyJ'IBI XHUMHUYCCKUX BCUICCTB U

YpPaBHEHUsI XUMUYECKHUX PEAKLINN;

Ba)KHEHIITNEC XUMHUUCCKUE MOHITHS: XUMUICCKUM 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIILHBIC
aTOMHas U MOJICKYJIsIpHasd MacCbl, MOH, XUMHNYCCKasd CBA3b, BEIICCTBO, KJ'IaCCI/I(bI/IKaHI/IH BE€HOICCTB,
MOJIb, MOJIApHAsA Macca, MOHHpHBIfI OG’BéM, XUMHYCCKad peaKkuus, KHaCCI/I(I)I/IKaLII/IH peaKHHﬁ,
QJICKTPOJUT U HEIJICKTPOJHUT, DJICKTPOJIUTUICCKAA AUCCOLIMAlUA, OKUCIIUTCIIb U BOCCTAHOBUTCIIb,

OKHCJICHHEC 1 BOCCTAHOBJICHHUC,

OCHOBHBIC 3dKOHBI XUMHUHU: COXPAHCHUA MACChl BEUICCTB, IOCTOAHCTBA COCTAaBa, HCpI/IO)II/I‘-ICCKI/Iﬁ

3aKOH;



YMETh:
Ha3bIBaTh: XUMHUYECKUE JIEMEHTBI, COSMHEHHS H3yUYEeHHBIX KIaCcCOB;
OOBSICHATE: PU3NYECKUI CMBICIT aTOMHOTO (TIOPSAKOBOT0) HOMEpPA XUMHUYIECKOTO JICMEHTA,
HOMEPOB IPYMIIBI U IEPHOJIA, K KOTOPBIM 3JIEMEHT MpuHaIeKUT B [lepuonnueckoii cucreme J1.1.
MeHeneeBa; 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB AJIEMEHTOB B TpeJieiaX MaJIbIX EPHOIOB U
TJIABHBIX MTOATPYII; CYITHOCTh PEAKIIM HOHHOTO OOMEHA;
XapaKTEePU30BaTh: XUMUUYECKUE 3JIEMEHTHI (OT BOJOPO/Ia 0 KaJbI[Us) HA OCHOBE UX MOJIOKEHUS B
[Tepunoanueckoii cucreme [[.1. MenaeneeBa 1 0COOCHHOCTEH CTPOCHHS MX aTOMOB; CBS3b MEXKIY
COCTaBOM, CTPOCHHEM M CBOMCTBAMH BEIIECTB; XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHMYECKUX BEIECTB;
OTIPE/ICIIATE: COCTAB BEUIECTB 1O UX (hopMyraM, MPUHAIICKHOCTh BEIIECTB K ONPEICIIEHHOMY
KJIACCY COEIMHEHUH, TUIIbI XUMUYECKIX PEaKI[1ii, BAICHTHOCTh U CTETIEHb OKUCIICHHUS AJIEMEHTA B
COCTMHCHMSX, TUIT XUMUYECKOH CBS3M B COCIMHEHHSIX, BO3MOYKHOCTh TPOTEKAHUS PEAKITUI
HOHHOT0 OOMeEHa;
COCTaBJIATh: (POPMYJIBI HEOPTAaHUYECKUX COCTUHEHUI H3yUEHHBIX KIACCOB, CXEMbI CTPOCHUS
snemeHToB nepBbix 20 anemenToB [lepuonnueckoii cucremsr [I.M1. Menaeneesa; ypaBHeHuUs
XUMUYECKUX PEAKIUH;
00pamaTecsi ¢ XUMUYECKON TIOCY 101 U TAOOPaTOPHBIM 000PYAOBAaHHEM;
pPacro3HaBaTh OMBITHBIM MMYTEM: KUCIOPOI, BOAOPO/I, YTIEKHUCIIBIN Ta3, aMMHUaK; pPaCTBOPBI KUCIIOT
U 1IeToueH, XJI0pH -, CyiabdaT-, KapOOHAT-HUOHBI,
BBIYHCTISTH: MAaCCOBYIO OO0 XUMHUUYECKOTO dIEeMEHTa 10 GopMyIie COSTUHEHHS; MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00BbEM HIIM MacCy IO KOJIMYECTBY BEIIECTBA,
00BEMY WIJIM Macce peareHTOB WM MPOAYKTOB PEaKIUH;
MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOH EATEeIbHOCTH U
IMOBCEIHCBHOM JKM3HHU JIJIS:
0e30macHOro o0palleHus ¢ BeIEeCTBaMU 1 MaTepHallaMu;
HKOJIOTUYECKU TPAMOTHOTO TTIOBEJICHHUS B OKPYKAIOIIEH cpelie;
OIICHKH BJIUSHUS XMMHYECKOTO 3arpsi3HEHUS OKPY KaIOIIel cpeibl Ha OPTaHU3M YeIOBEKa;
KPUTHYECKOH OLIEHKH MH()OPMAIIUU O BEIECTBAX, UCTIOIB3YEMBIX B OBITY;

MIPUTOTOBJIEHUS PACTBOPOB 33IaHHON KOHLIEHTPALUH.

[Tpu n3yueHnH XMMUU B OCHOBHOM MIKOJIe 00ecreunBaeTcs JOCTHKEHHE TUYHOCTHBIX,
METaIpeAMETHBIX U IIPEIAMETHBIX PE3YJIbTAaTOB.
JInuHOCTHBIE pe3yabTaThl O0yUEHUS

Yyamuics X0JKeH:
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3HATh U MOHMMATh: OCHOBHBIE HCTOPUYECKUE COOBITHS, CBSI3aHHBIE C PA3BUTHUEM XMMHH U OOIIECTBA;
TOCTIDKEHHUSI B 00JIaCTH XUMHH M KyJIbTYPHBIC TPaAWLIKU (B YaCTHOCTH, HAy4YHbBIC TPAJAMIINU) CBOECH
CTpaHbl; OOIIEMUPOBBIC TOCTHKEHUS B 00JIACTH XUMHUH; OCHOBHbIE TIPUHIIMITBI M TIPABUJIA OTHOIICHUS
K IIPUPOJIE; OCHOBBI 3J0POBOr0 00pa3a )KU3HU U 310pOBbecOeperaronnx TeXHOJIOTHii;

IpaBuJjIa NOBEACHUS B UPE3BBIYANHBIX CUTYalUsAX, CBI3aHHBIX C BO3JCHCTBUEM Pa3JINYHBIX BEILECTB;
OCHOBHBIE TTpaBa U OOS3aHHOCTH T'PaKJaHWHA (B TOM YHCJIE y4alllerocs), CB3aHHbIC C JIMYHOCTHBIM,
poeCCUOHATLHBIM M KHU3HEHHBIM CaMOOIIPE/ICIICHUEM;

COLIMAJIbHYIO 3HAUUMOCTb U COJIep:KaHue Mpodeccuil, CBSI3aHHBIX C XUMUEH;

HCHBITBIBATH:YYBCTBO TOPJIOCTH 32 POCCUHCKYIO XMMHUYECKYIO HAyKy U yBa)KCHHUE K HCTOPUHU €€
pa3BUTHA; YBa)KEHUE U IPUHATHE JOCTHIKEHUN XUMHUHU B MHUPE; JIIOOOBb K NPUPOJIE; YBAKEHUE K
OKpY KaroIuM (yJaluMcs, YUUTEIsIM, POJUTENAM U Ap.) — YMETbh CIIyIIaTh U CIbIIIATh HapTHEPA,
MPHU3HABATh MPAaBO Ka)XJI0ro Ha COOCTBEHHOE MHEHHE, MIPUHUMATh PEIICHUsI C YYEeTOM MO3HUINI BCex
YYaCTHHKOB; UyBCTBO IPEKPACHOIO U ICTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB
U MX TIPEBPALICHUN; CAMOYBaXCHHE M SMOIIMOHAIHLHO-TIOJI0KHUTEIBHOE OTHOIIIEHHE K ce0e;
NPU3HABATB: IICHHOCTh 3/I0POBBSI (CBOETO W JAPYTHX JIIOJACH), HEOOXOAMMOCTh CaMOBBIPAKEHUS,
caMopeanu3aliy, COUUAIBHOIO MPU3HAHMS;

0CO3HABAaTh: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CaMOCTOSATEIbHBIM MOCTYHKaM U JCUCTBUSM,
OTBETCTBEHHOCTb 3a HX pE3YyJbTaThl; TOTOBHOCTb (MJIM HErOTOBHOCTh) OTKPBITO BbIpaXKaThb U
OTCTauBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOUM IOCTYIIKaM;

NPOSABJATH: 3KOJOIMUYECKOE CO3HAHME; T100POKeENaTeIbHOCTD, JOBEPUE U BHUMATEIBHOCTD K JIIO/ISM,
TOTOBHOCTb K COTPYJHHYECTBY M JpyxOe, OKa3aHHWIO IOMOIIM TeM, KTO B HeW HyXKHaercs;
00O0OIIECHHBIH, YCTOWYMBBIM W UW30MpaTENbHbI [O3HABATENbHBIH HMHTEPEC, WHULUATHBY U
JM0003HATENLHOCTh B M3yUYEHUU MHpA BEILECTB M PEaKUil; 11eJIeyCTPEMIIEHHOCTh U HACTOMYMBOCTh B
JOCTH)KEHUH I1eJIe, TOTOBHOCTh K IPEOAOJIEHUIO TPYAHOCTEH; YOEXKIEHHOCTh B BO3MOXKHOCTH
MO3HAHUS MPUPOJIbI, HEOOXOUMOCTH Pa3yMHOI'O MCIIOJIb30BAaHUS JAOCTHKEHUH HAyKH M TEXHOJIOTUH
JUTSl pa3BUTHS OOIIIECTBA;

yMeTb: YCTAaHaBIIMBATh CBSI3b MEX/IY LEJIbI0 U3YUEHUS] XUMHUH U TE€M, JUIsl YEr0 OHa OCYLIECTBIISETCS
(MOTHBaMH); BBIIOJIHATH KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJIE 32 MPOLECCOM
W3YyYEHUS] XMMUU U BHECEHUH HEOOXOAMMBIX KOPPEKTHUBOB, COOTBETCTBYIOLIMX 3TamaM M crocobam
M3Y4YEeHHs] Kypca XHMHH; BBIIOJHATH PETPOCHEKTUBHYIO CaMOOLEHKY, 3aKJIIOYAIOLIYIOCS B OLEHKE
mpolecca U pe3yibTara U3y4eHUs Kypca XMMUU OCHOBHOM IIKOJIBI, IMOABEJIEHUN MTOIOB Ha OCHOBE
COOTHECEHHUS LIEJIEN U PE3YyJIbTaTOB;

CTPOUTH KU3HEHHbIE M POPECCUOHATBHBIE TUIAHBI C YIETOM KOHKPETHBIX COIMAbHO-UCTOPHUECKUX,

IOJIUTHYCCKHUX U DKOHOMHUYCCKUX YCHOBHﬁ; OCO3HaBaTh COOCTBEHHEIC OEHHOCTH U COOTBETCTBHUE UX
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MPUHUMAEMbIM B JKM3HM pEIIEHUSM; BECTH [UAJOr Ha OCHOBE PAaBHONPABHBIX OTHOLICHUH U
B3alMHOI'0 YBa)KE€HUS; BbIIEISTh HPABCTBEHHBIN aCIEKT MMOBEACHUSI U COOTHOCUTH IOCTYINKH (CBOU U
APYTUX JIOAEH) M COOBITHSA C MPUHATHIMU ITUYECKHMMU HOPMaMHM; B IpEJeiaX CBOMX BO3MOXKHOCTEH
MIPOTUBOACHCTBOBATh JEUCTBUSAM U BIMSHUSM, HPEICTABISIIONIMM Yyrpo3y KHU3HU, 3J0POBBIO U
0€30MMacCHOCTH TUYHOCTH U 00LIECTBA.

B [ICHHOCTHO-OPUEHTALMOHHON chepe — YyBCTBO FOPAOCTH 32 POCCUHUCKYIO0 XUMHUUECKYIO HAYKY,
IYMaHU3M, OTHOLIEHUE K TPYAY, LIEJI€yCTPEMIIEHHOCTD;

(dhopMHpOBaHNE IEHHOCTHU 3J0POBOT0 U OE30MacCHOT0 00pa3a KU3HU; YCBOCHUE IIPABHII
MHIUBUAYATBHOTO U KOJJIEKTUBHOTO 0€30MacHOrO MOBEICHUS B YPE3BhIYAIHBIX CUTYAIHIX,
YIPOKAIOLUX KU3HU U 370POBbIO JIIOJIEH;

B TPYZOBOM cepe — rOTOBHOCTh K OCO3HAHHOMY BBIOODPY AajibHEMIIEeH 00pa30BaTeIbHON
TPaeKTOPUH;

B [T03HABATEJIbHON (KOTHUTHUBHOW, HHTEIJIEKTYalIbHOM) cepe — yMEHHE YIPaBIsATh CBOCH
[103HABATEJIbHOM 1E€ATEIbHOCTBIO.

(bopMHpOBaHKE OCHOB YKOJIOTUIECKOH KYJIBTYpPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHHUS, Pa3BUTHE OMBITA YIKOJIOTUYECKU OPUEHTHPOBAHHON peIeKCUBHO-
OLICHOYHOH U MPAKTUYECKON JeSITEIbHOCTH B dKU3HEHHBIX CUTYAIUX;

MeranpeamMeTHble: YMEHUE CaMOCTOSITENILHO ONPEEIIATh LEIH CBOEro o0yueHus, CTaBUTh U
(dbopMynupoBath 1l ce0s1 HOBBIE 337auu B yu€Oe 1 O3HABATEJIbHOM 1€ATENbHOCTH, pa3BUBATh
MOTHBBI U MIHTEPECHI CBOEH IT03HABATEIBHON ACSITEILHOCTH; [| YMEHNE CaMOCTOSITENLHO INIAHUPOBATh
MYTHU JOCTHXEHHUS 1ieiel, B TOM YucIie allbTepHAaTUBHbBIE, 0CO3HAHHO BHIOMpATh Haubosee
s dexTuBHBIC CITOCOOHI pellieHrs YYeOHBIX U MO3HABATEIBHBIX 33/1a4; [] YMEHHE COOTHOCUTH CBOU
JEHCTBUS C IIIAaHUPYEMBIMU PE3yJIbTaTaMM, OCYIIECTBISATH KOHTPOJIb CBOEH 1€ATEIbHOCTH B IpoIiecce
JOCTHKEHUS pe3yJibTaTa, ONpeAessaTh CIOCOObl ISHCTBUN B paMKaX MPEUIOKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTyalleH;

IIpenmeTHbIE:

1.B nmo3HaBarenbHOM cdepe: JaBaTh ONpeNeIeHHs] U3yUYEHHBIX MOHATUN: «XUMUYECKHUM
AJIEMEHT», «aTOM», KMOH», «MOJIEKYJIa», KIIPOCTHIE U CIIOKHBIE BEIIECTBA», «BELIECTBOY,
«XuMHUecKasi popMyiiay, «OTHOCUTEIbHAs aTOMHAs Maccay, «OTHOCUTENIbHAS MOJIEKYJISIpHAsi Maccay,
«BAJIEHTHOCTbY, «CTETNIEHb OKUCICHUSD), KKPUCTAITHYECKAasl PEIIETKa», KOKCUIBI», KUCIOTHD,
«OCHOBaHMSI», «COJIN», «aM(POTEPHOCTbY», KUHAUKATOPY, KIIEPUOTUIYECKUI 3aKOHY, KIIepHOIUUECKast
TabIUIA», A30TOIMBD), KXUMUYECKAsl CBA3bY, «IJIEKTPOOTPHUILIATEILHOCTEY, «XUMHUYECKAs pEaKIHsy,
«XUMHUYECKOE YPABHEHUEY, KTEHETUUECKAsI CBSI3bY», «OKHCIIEHUEY, «BOCCTAHOBIICHUE,
«QIEKTPOIUTHYECKAS UCCOLUAIUS, «CKOPOCTh XUMHUUECKON peakiumu»; ] onucaTh

ACMOHCTPAIMOHHBIC U CAMOCTOATEIIBHO ITPOBECACHHBIC XUMHNYCCKNEC OKCIICPUMCHTDI; [] omuCchIBaTh U
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pa3ianyaTh U3y4YEeHHbIE KJIACChl HEOPTraHMUECKUX COSIUHEHH, TPOCTHIE U CII0XKHBIE BEILIECTBa,
XUMHYECKHE PEAKINH; [| KIacCCU(PUIIUPOBATh N3yUYEeHHBIC OOBEKTHI U SBIICHUS;

3. B TpynoBoii cdhepe: mpoBOAUTH XUMHUYECKHI SKCIIEPUMEHT;

4. B cepe Oe30macHOCTH KUZHEACITEILHOCTU: OKa3bIBaTh MEPBYIO IOMOIIIb ITPU
OTpaBJICHUSIX, OKOTaX U APYTUX TPAaBMax, CBSI3aHHBIX C BELIECTBAMH U JaOOPATOPHBIM

o0opyToBaHUEM.
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TemaTuveckoe MJIIAHMPOBaAHUE

No ypoka

Tema ypoka

BBenenue. 0611[35[ XaApaKTEPUCTUKA XUMHYECCKHUX 3JIECMECHTOB U XUMHYECCKHUX peakunifl.

Hepnounqecm{ﬁ 3aKOH U mepuoanvecKkas CucreMa XuMHIECKUX 3JIEMEHTOB I[.I/I.MeﬂlleﬂeEBa.

(10u.)
1. XapaKkTepUCTUKAXUMHUYECKOTO JIEMEHTA Ha OCHOBAHUU €ro N0J10KeHus B [Iepuoanueckoit
cucTeme
J. . MenneneeBa
2. CBoiicTBa OKCUIOB, KUCIOT, OCHOBAaHUM M COJIEH B CBETE TEOPHUH IEKTPOIUTHUECKOU
JIUCCOLIMAMN U OKUCIIEHUSA-BOCCTAHOBIICHUS
3. AMoTepHbIE OKCUIBI U THIPOKCHIBI
4, ITepuoanueckuit
3akoH u [lepuoanueckas cucrema
. Y. MenpneneeBa B cBETE yUeHUsI O CTPOCHUH aTOMa
S. Xumuyeckas
OpraHu3aIys >KMBOM 1 HEKUBOU MPUPOJIBI.
6. Krnaccudukanus
XUMHYECKHUX PEAKIUI M0 Pa3IMYHbIM OCHOBAHUSIM
7. ITonsTHE O CKOpPOCTH
XUMHYECKON peaKiuu
8. Karammzaropsr
9. O06o01IeHne u cucTeMaTu3anus 3HaHul 1o TeMe «BBegenue»
10. Kontponbnas padotaNel no teme «BBeneHue»
Tema 1. MeTanabi(184.)
11. [Tonoxenue

anemMeHToB-MeTaiuioB B [lepunoamuaeckoii cucreme /. 1. MenneneeBa u ocobeHHOCTH

CTPOEHUS HX
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aToMOB. ®u3nueckue cBoiicTBa MeTau10B. CIIaBhI

12. XUMHYECKHE CBOMCTBA METAJIJIOB

13. Mertamibl B ipupoje. Oomue crocoObl UX MOTyYEHUS.

14, Pemenue pacdeTHBIX 3a7a4 ¢ MMOHATUEM MAacCOBasl 10JIS BbIXO/a MPOIYKTa

15. [ToHsiTHE O KOPPO3UU METAJLIOB

16. [Ilenouynble MeTAILIBL: OOLIAs XapaKTEPUCTUKA

17. CoenrHeHNs MIEIOYHBIX METAJUIOB

18. [[lemouHO3eMeNbHBIC METAUIBL: 00IIast XapaKTePUCTUKA

19. CoeuHEHNS IICI0YH03EMEIBHBIX METAIIJIOB

20. AJFOMUHUH — ITEPEXO0IHBIN 2JIeMEeHT. PU3NYeCKue 1 XUMHUYECKUE CBOMCTBA A TFOMUHHMS.
[Torydenue ¥ mpuMeHEHHE aTIOMUHUS

21. CoeqnHeHNs ATIOMUHUS —

OKCHJI U THJIPOKCH]I, UX aM(OTEPHBII XapakTep.

22. [TpakTuueckas paborta Nel
Ocy1ecTBiIeHNE HENOYKY XMMHUUECKUX IPEBPAICHUN
23. Kenezo —anement VIlIrpymnmsl no6ounoit noarpynmnsl. dusnueckue u XUMUYECKUE
cBoiicTBa ene3a. Haxoxxnenue B mpupoze.
24. CoevHeHNs XKene3a +2,+3 UX KauecTBeHHOe onpeseneHue. [ enernueckne pagsl  Fe™? n
Fe*s.
25. [TpakTuyeckas padora Ne2
ITomyyenue U CBOMCTBA COCIMHEHUIM METAIIIIOB
26. [TpakTrueckas padorta Ne3
Pemenne skciepuMeHTaIbHBIX
3a/1a4 Ha Pacllo3HaBAHUE U TIOJYyYEHUE COEANHEHUH METAIITIOB
27. O06006111eH1Ee 3HAHUN 0 TeMe « MeTallIbI)
28. Konrponbnas padora Ne2 o teme «MeTanbh»
Tema 2. Hemeramibi(284.)
29. OO61mas xapakTepucTUKa HEMETaNIOB
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30.

OO01IMe XUMAYECKUE CBOMCTBA
HEMETAJLJIOB.

Hemeramie! B mpupoac n CII0COOBI UX IMOJIy4YCHUA

31. Bonopon
32. Boma
33. I"anorensr: o0mas xapakTepUCTHKA
34. CoenrHeHNs rajIoreHoB
35. [TpakTrueckas padota N4
Pemenue skcriepuMeHTATBHBIX 33124 110 TeMe «[loarpyrina rajoreHoB»
36. Kucnopon
37. Cepa, ee pu3znueckrue 1 XUMUYECKUE CBOWCTBA
38. CoenuvHeHus cepbl
39. CepHast KHCIIOTa Kak AJIEKTPOJIUT U €€ COJU
40. CepHas KuCIIOTa Kak OKUCIUTENb. [lomyueHue u mpuMeHeHHe CePHON KUCTOTHI
41. Pemenue pacueTHbIxX 3a1a4
42. A3OT U ero cBOCTBa
43. AMmMuak u ero coequHeHus. Coau aMMOHUS
44, Oxkcupl a30Ta
45. A30THas KHUCJIO0Ta KaK 3JEKTPOJINUT, €€ IPUMEHEHHE
46. A3OTHas KUCJIOTa KaK OKUCIHUTENb, €€ MOJyYeHre
47. ®dochop. Coenunenus pochopa. [lonsrue o hochopHBIX y100peHUSIX
48. Yraepon
49, Okcuabl yraepoja
50. YroapHas KUCIIOTa B €€ COJIH.

JXecTkocTh BOJIBI M CITOCOOBI €€ yCTpaHeHUS
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51.

Kpemunii

52, CoenuHeHUs: KPEMHUS
53. CwiMkaTHast TPOMBIIUICHHOCTh
54, [Tpaktuyeckas padora Ne5
[Tomydenue, coOnpanue U pacrio3HaBaHUE ra30B
55. 0O000mmenue mo teme «Hemeraisy
56. Kontponbnas padora Ne3 no teme «HemeTramib

Tema Ne3. O6o01eHre 3HAHUT 10 XHMUH 32 KYPC OCHOBHOWM IIKOJIBI. (134.)

57 Ilepuonnueckuii 3akoH u [lepronuueckas cucrema
. Y. MenneneeBa B CBETE TEOPUU CTPOCHHUSI aTOMa
58 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMCHTOB U X COCIMHEHUH B MIEPUOJIaX U IPYIIaX B CBETE
MPEJICTABICHUI O CTPOCHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [lepuonnyeckoro 3aKoHa
59 Buibl XuMU4eCKHUX CBSA3€H U TUIBI KPUCTAITUTMUECKUX PELIETOK.
B3auMocCBsI3b CTPOCHUS M CBOMCTB BEIICCTB
60 Knaccudukanus XuMHUECKUX pEeaKlUi MO Pa3IMYHbIM MPU3HAKAM.
61 CKOpOCTh XUMHUYECKUX PEAKITUi
62 Knaccugukanuss HeOpraHM4eCKUxX BEIIECTB
63 CBoiicTBa HEOPraHMYECKUX BEIIECTB
64 ['eHeTnyeckue psabpl METaNlIa, HEMETANIa U MIEPEXOAHOr0 MeTalia
65 Pemenue 3amau
66 Pemenue 3anau
67 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIEC PEAKITIH
68 HToroBas KOHTpoJbHAsA paboTa
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