IlosicHUTEIBLHASA 3aIIMCKA.

PaGouas mporpamma 1o XMMHHM JIsi OCHOBHOM IIKOJIBI COCTaBJIeHa Ha OCHOBE DyHIaMEHTAIBHOTO S/1pa
coJiepkanust o0mero oopasoBanus U TpedoBaHMIA K pe3yabTaTaM OCHOBHOT'O OOIIET0 00pa3oBaHMUs, TIPE/I-
CTaBJICHHBIX B De/lepalIbHBIM rOCYAapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe 00IIero o0pa3oBaHus BTOPO-
r'0 TIOKOJICHUS. B Hell yIUTHIBAIOTCS OCHOBHBIC UCH MTOJOXKEHUS MPOTPaAMMBbI Pa3BUTHS U POPMHUPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUI 1711 OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IpenogaBanue yuyeOHOro Kypca «XUMHUU» B OCHOBHOM IIKOJIE OCYIIECTBIISIETCSI B COOTBETCTBUU C OC-

HOBHBIMU HOPMAaTUBHBIMH JJOKYMEHTAMHU U HHCTPYKTUBHO METOUYECKIMU MaTepuaTaMu:

v 3akon Poccuiickoit ®enepaunu «O06 obpasosanuu B Poccuiickoit ®eneparuu» ot 29.12.2012r.
No273-03;

v\ OenepalbHBIil TOCYIapPCTBEHHBIN 00pa30BaTEIbHBIA CTaHAAPT OCHOBHOIO OOILEr0 0Opa3oBaHUs,
YTBEP)KICHHbIN mpukazoM MunoOpuayku Poccun ot 17.12.2010 Ne 1897 «O06 yTBep»x aeHUU U BBe-
JCHUM B JIeHCTBUE (helepaTbHOr0 TOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00-
miero oopaszoBanusi» (B pell. npukaza Munoopuayku Poccun ot 29.12.2014 No1644)

v' Xwumus. Pa6oune nporpammsl. [Ipeamernas muaus yuebuukos O. C. I'abpuensna, 1. I'. OctpoymoBa,
C. A. CnagkoBa. 8—9 kmaccel: yuyeOHoe mocodue amnsi odieoopasoBarenbHbix opranuzanuit / O. C.
I'abpuensn, C. A. CnagkoB — M.: [Ipocsemienue, 2019.

v" B coorBerctBum ¢ yueOHbIM m1anoM MBOY «COIIl ¢ YUOII r.I'paiiBopoHa»

XuMus, KaKk OJJHa U3 OCHOBOIIOJIaratouX 00JacTel eCTECTBO3HAHMS, SBIISETCS HEOTHEMIIEMOM YaCThIO
00pa3oBaHMsI IIKOJFHUKOB. KaXK bl 4eJI0BEK KHUBET B MUPE BEIIECTB, IOITOMY OH JJOJKEH HMETh OCHOBBI
(byHIaMEHTAIbHBIX 3HAHUN TI0 XUMUH (XUMUYECKas CAMBOJIMKA, XUMUYECKHE MTOHATHUS, (PAKThI, OCHOBHBIE
3aKOHBI M TEOPUH), TO3BOJISIFOIINE BHIPA0OTATh MPEJICTABICHUS O COCTaBE BEIIECTB, UX CTPOEHUH, PEBpa-
IICHUX, IPAaKTHYECKOM HCIIOJIb30BaHUH, a TAaKXkKe 00 OMACHOCTH, KOTOPYIO OHU MOTYT IPEJCTaBIATh.

N3y4ast XxumMu1o, yyaluecs y3HatoT O MaTEpUaIbHOM €UHCTBE BCEX BEIIECTB OKPYKAIOUIET0 MUPA,
00yCIIOBJIEHHOCTH CBOMCTB BEILLIECTB X COCTABOM U CTPOEHUEM, TO3HABAEMOCTH M MPECKA3yEeMOCTH X H-
MHUYECKUX sBJIEHUN. MI3yueHne CBOWCTB BEIIECTB U UX MPEBPAILEHHH CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHHUS], a TpaKTUIecKas paboTa ¢ BelecTBaMu (JIa0OpaTOpHBIE OMBITHI) — TPYAOIIO0HI0, aKKYPATHOCTH
u codpanHocTH. Ha mpuMepe XxuMuu yyaiyecs Hojy4daroT IPeICTaBICHNs 0 METOAAaX O3HAHMsI, XapaKTep-
HBIX JJI €CTECTBEHHBIX HayK (IKCIIEPUMEHTAILHOM U TEOPETUUECKOM).

PaGouas nporpamma y4ye0HoOro Kypca no xumuu s 8-9 kiacca pazpadorana Ha ocHope ®I'OC
BTOPOI0 NMOKOJIEHHs, Ha 0a3e MporpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus M0 XUMHUH (0a30BbIi YPOBEHB)
n apropckoii nporpammsl O.C. I'abpuensina, A.B. Kynunosoii. IIlporpamma ocHoBHOT0 001mero oopa-
30BaHus Mo xumnu. 8-9 kiaaccel. M: /Ipoda, 2015 r.

Y4eOHuK:

I'aopuensin O.C. Xumusn 8/9 kiacc: yueo. 115 odomeodpasoBareibHbIX opranuzamuii/O.C. I'adpu-
easiH. U.I'. Octpoymos, C.A.Ciaaagkos. — M.: IIpocsewmenue, 2019.

B ocHOBY Kypca 1oJI05K€eHbI CIeAYIOUINe UIIeH:

e MarepuanabHOE €JUHCTBO U B3aUMOCBSA3b OOBEKTOB U SIBICHUI IPUPOJIBL;

e Beaymas posib TEOPETUUECKUX 3HAHUHN JJIs1 OOBSCHEHHS U IPOTHO3UPOBAHUS XUMHUECKUX
SIBJICHUH, OLIEHKH UX NPAKTUYECKONW 3HAUMMOCTH;

¢ B3aumocBs3b Ka4eCTBEHHON U KOJMYECTBEHHON CTOPOH XUMHUYECKUX 0OBbEKTOB MaTepUab-

HOT'O MUDA;



e Pa3BuTHE XUMHUUECKOMU HAayYKHU U IPOU3BOJACTBO XUMHUUCCKHNX BCHICCTB U MAaTCPpUAJIOB IJId

yIIOBJICTBOPECHISI HACYIIIHBIX TOTPEOHOCTEH UenoBeka u o0IIecTBa, pemeHus ro0aIbHbIX MpobIemM

COBPECMEHHOCTH,

e ['enermueckas CBA3b MCXKY BCUICCTBAMMU.

OTH UAeU pean3yroTcsl IyTeM JOCTHXKEHHUS CIEAYIOIIMX LeJlei:

®opMHUpPOBaHUE Y YUYAIIUXCS LIEIOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

Pa3Butue nozHaBaTeabHBIX HHTEPECOB, MHTEIIEKTYAIBHBIX M TBOPYECKHUX CIIOCOOHOCTEN yya-
LIUXCA B IIPOLECCE U3YyYEHUSI XUMUYECKON HAyKH U €€ BKJIaZia B COBPEMECHHBIN HAy4HO-
TEXHUYECKUH mporpecc; GOpMHUPOBAHUE BAKHEHIITNX JIOTHYECKUX ONEPAIMii MBIIIUICHUS (aHa-
JM3, CUHTE3, 00001IeHNne, KOHKPETU3alus 1 JIp.) B IPOIECCce TTO3HAHUS CUCTEMbI BayKHEHIIINX
IIOHSTHM, 3aKOHOB U TEOPUU O COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUH XUMHUECKUX Be-
LIECTB.

Bocnuranue yoexxaeHHOCTH B TOM, UTO IPUMEHEHHE MTOJIyYEHHBIX 3HAaHUN U YMEHH 110 XUMUU
SIBJIICTCS OOBEKTUBHON HEOOXOIMMOCTBIO JIJIsl O€30IMacCHOM pabOThI C BEIIECTBAMH U MaTepra-
JamMu B OBITY M Ha TIPOU3BOJICTBE.

IIpoexTrpoBaHue U peann3alysi BHITYCKHUKaMU OCHOBHOM IIKOJIbI JINYHOM 00pa30BaTesIbHOM
TPaeKTOPUHU.

OBgnazieHre KII0UYEBbIMUA KOMIIETEHIUSIMU: y4eOHO-1103HaBaTEIbHBIMHU, HH(OPMALIMOHHBIMH,
LIEHHOCTHO-CMbICJIOBBIMH, KOMMYHUKATUBHBIMH.

TemaTnueckoe NJIaHMPOBaHHE YPOKOB XUMHUH B 8 Kj1acce
(102 yaca, 3 yaca B He/I€JII0).

Ne Tema Koanue- Koua-Bo Koa-Bo
CTBO YacOB | MpaKTHYe- KOH-
CKHX TPOJIbHBIX
1 Pazpgen 1. HauanbHbIC TOHATHS U 3aKOHBI 3 1
XUMHH.

26 gacos

2 Paznen 2. Baxueiiue npeacTaBuTenu 3 2

HEOpraHMYeCcKuX BemecTB. KonnyecTBeHHbBIE
OTHOIIICHUS B XMMUHU.

28 yacos

3 | Pazgen 3. OcHOBHBIE KJIaCCHl HEOPTAHUIESCKUX 1 1
COEMHEHHIA. 18 yacos

4 | Paznen 4. Ilepuonnueckuit 3akoH u Ilepuoau-
YyecKas cucTeMa XuMuueckux saemeHToB (113 u
[ICXD) .. MenaeneeBa u CTpOEHHE aTOMA.

12 yacos

5 | Pa3nmen 5. Xumudeckas cBg3b. OKUCIATENLHO- 2

BOCCTAHOBHUTEJIHHBIC PEAKITHH.

18 yacos

6 Bcero gacos 102 yaca 7 6




TemaTuueckoe mIaHupoBaHue 9 kiaacce

n\n Tema KosaunyecTBo KosanuecTBo KouunyecTBo
4acoB NMPAKTHYECKHX KOHTPOJIbHBIX
pador padot
1 IoBTOpEHUE M 15 yacoB 1 1

00001eHne TeMEI IO
Kypcy 8ro kiacca.
XuMHYecKHe
peaxkium.

HemeTtajbl 1 uX
2 coeIMHEeHU. 27 yacoB 4 3

Mertanabl 1 ux

3 COoeIMHEeHUS. 19 yacos 2 2
O0001meHue 32 Kypc
4 OCHOBHOM IIKOJIbI.
7 yacoB - 1
Bcero yacos 68 yacos 7 7

IInanupyemMsl pe3yJbTaThl 0CBOCHHS Y4eOHOIo nmpeaMera. 8 KiI.

JINYHOCTHBIMHU pe3yJbTaTaMu
U3y4deHns npeamera « XUMus» B 8 Kilacce SIBISIOTCS CIEAYIOINE YMEHHS:
® 0CO3HABATh CIUHCTBO H L[EJIOCTHOCTH OKPYKAIOIIET0 MUPA, BO3MOYKHOCTH €T0 TI03HABAEMO-
CTH ¥ OOBSICHUMOCTH Ha OCHOBE JOCTIKEHHI HAYKH;
® [I0CTeNeHHO BbICTPAMBATh COOCTBEHHOE 11€JIOCTHOE MUPOBO33pEHHE: OCO3HABATH MOTPEO-
HOCTB ¥ TOTOBHOCTH K caMO0OOPa30BaHUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITEIbHOMN e TeTbHOCTH
BHE IIIKOJTBI,
® OLIEHMBATH XU3HEHHbIE CUTYAIIMH C TOUKH 3peHHs Oe301acHoro oopasa )KU3HU U COXpaHe-
HUS 3/I0POBBS;
® OLIEHMBATH SKOJIOTUYECKUN PUCK B3aMMOOTHOIIEHUH YeToBeKa U MPUPOIbI.
¢ (opMHPOBATH YKOJOTUIECKOE MBIIUICHHE: YMEHHE OLICHUBATh CBOIO JCATEIBHOCTh U MO-
CTYIKH JIPYTHX JIIOJEH ¢ TOUKH 3pEHHs COXPaHEHHs OKPY)KAIOLIEH CpeIbl - rapaHTa KU3HU U OJ1aro-
[0JIy4us JTr0AeH Ha 3emile.



MeTanpeaMeTHBIMH PE3yJIbTaTaMU H3yYeHHS Kypca « XUMHsD SBISIETCS OPMHPOBAHUE YHHBEPCAITb-
HbIX yueOHbIX nericteuii (YVY /).

Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHAPYKUBATh U (POPMYIHPOBATH yUeOHYIO TPOOIEMY, ONIPEEIATh LeIb YIeOHOH
NeSTeIbHOCTH, BEPCUH PEIICHUS TPOOJIEMBI, 0CO3HABATh KOHEUHBIN PEe3yabTaT, BRIOMPATh U3 TPEI0KEH-
HBIX ¥ HCKaTh CAMOCTOSTEIHHO CPEJICTBA TOCTHKECHUS [EJIH; COCTABIIATH (MHIUBHIYaTbHO WU B TPYIIIIE)
TUTaH penieHus mpo0ieMbl; paboTas 1o TUIaHy, CBEPSATh CBOU JICHCTBHS C IIEITBIO M, TPU HEOOXOIUMOCTH,
UCTIPABJISITh OMIMOKH CaM BBIJIBUTATh CAMOCTOSITEIIBHO; B TUAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTO-
STEIBHO BHIPA0OTAaHHBIC KPUTEPUH OIICHKH.

0OHapyXHBaET ¥ GOPMYITUPYET yUeOHYIO TPOOIEMY O] PYKOBOJCTBOM YUUTEIIS;

CTaBHUT IIeJIb IEATEILHOCTH Ha OCHOBE MOCTABJICHHOW MPOOJIEMbI U IPEJIaraeT HECKOJIBKO CIIOCO00B ee
JOCTUKCHHS;

CaMOCTOSITEITLHO aHATTM3UPYET YCIOBHSI IOCTIKEHUS 1IEJIM HA OCHOBE YUETA BBIICIICHHBIX YIUTEIIEM
OPUEHTHUPOB JICUCTBHS B HOBOM Y4eOHOM MaTepHale;

IUTAHUPYET PECYPCHI JJIsl TOCTHIKCHHUS 1SN,

Ha3bIBACT TPYJHOCTH, C KOTOPHIMU CTOJIKHYJICS TIPU PEIICHUU 3a/1a4H, U MpeIaracT MyTH UX PEO0JI0-
JIeHHs)/ n30eTaHus B TAJIbHEHINEH eI TeITbHOCTH.

BbIHyCKHI/IK IOJYYUT BO3MOKHOCTb HAYUYUTHCH !

CamocTOoATeNbHO CTaBUTh HOBBIE YUeOHbIE 1IeTIH U 3a7aul. CaMOCTOSTEIbHO CTPOUTH JKU3HEHHbIE I1J1a-
HbI BO BpEMEHHOM NEPCNEKTUBE. IPU IUTAHUPOBAHUM JOCTUKEHUS 1IeJIel CAaMOCTOATEIbHO U a/IEKBATHO
YUUTBIBATh YCJIOBHSI U CPEACTBA UX JOCTHXKEHUS. BbIIenATh albTepHAaTUBHbBIE CIOCOOBI JOCTHXKEHUS LIETH U
BbIOMpaTh Hanbosiee 3 EeKTUBHBIN c110c00. AIEKBaTHO OLIEHUBATH CBOM BO3MOXHOCTHU JOCTUKEHUS LIEIH
OIpeIeIEHHON CIIOKHOCTH B Pa3IMYHbBIX cepax caMOCTOATEIbHOM AesITeIbHOCTH.

IInanupyemoie pe3yiomantvl 0c60eHUA YHUeOH020 npeomema 9 K.

IIpenmeTrHble pe3yIbTaThl

ITo 3aBepIeHHIO Kypca XMMUU Ha 3Tarle OCHOBHOTO 0011ero 00pa3oBaHuUs BBITYCKHUKH OCHOBHOM
LIKOJIBI JTIOJIKHBI OBJIAJIETh CIEAYIOIIUMU Pe3yIbTaTaMuU:

|. JInyHOCTHBIE pe3yIbTATHI:

1. oco3HaHue cBOEl ATHUUECKOIN MPUHAMJIEKHOCTH, 3HAHHE NCTOPUU XUMHUHU U BKJIa/1a POCCUNCKOM XU-
MUYECKOW HayKH B MUPOBYIO XUMHUIO;

2. (popMHpOBaHHE OTBETCTBEHHOT'O OTHOIICHHS K MTO3HAHUIO XUMHUH; TOTOBHOCTH U CIIOCOOHOCTH 00Y-
YAIOIUXCS K CAMOPA3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE U3yUYEHHBIX (PaKTOB, 3aKOHOB U TEOPUH XHU-
MUH; OCO3HAHHOTO BBIOOpA U MOCTPOCHHE HHIUBUAYAIbHON 00pa30BaTeNbHON TPaeKTOPUY;

3. (opMHpOBaHHUE METOCTHON €CTECTBEHHO-HAYYHON KapTHHBI MHPa, HEOTHEMIIEMOI YaCThIO KOTOPOU
ABIISICTCA XMMUYECKast KApTHUHA MHPA;

4. oBIaJIeHUE COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIIM YPOBHIO PAa3BUTHS HAYKH U OOILIECTBEHHOM
MPAKTUKH, B TOM YHUCIIE U XUMUYECKHM;

5. OCBOEHHE COLUATbHBIX HOPM, IPABHJI IOBEIEHUS, posiel U (OopM COLIMATBHON KU3HU B COLIUYME,
MIPUPOJIE U YACTHOM JKU3HU Ha OCHOBE SKOJIOTUYECKOH KYIbTYphl U 6€30MaCHOT0 OOpaIlleHus C BeleCTBAMU
U MaTepuaiamy;

6. ¢popmMHpOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMHM U B3POCIIBIMU B
nporecce 00pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U IPYTHX
BUJIOB JCATEIBHOCTH, CBSI3aHHBIX C XUMHEH.

Il. MeranpenMeTHbIE pe3yabTaThI:

1) ompenenenue neneid COOCTBEHHOro 00yUYeHHs, TOCTAaHOBKA U (pOpMyIUpOBaHHE Jisi ce0sl HOBBIX 3a-
nad;



2)1uTaHupOBaHKE MyTEH TOCTHIKEHUS JKEIaeMOro pe3ysbTaTta 00y4eHUsI XUMUH KaK TEOPETHUECKOTO,
TaK U HKCIIEPUMEHTAJIbHOTO XapaKTepa;

3)cooTHECEHHE CBOMX JIEHCTBUH C IJIAHUPYEMBIMU PE3YyJIbTaTaMH, OCYILIECTBIEHUE KOHTPOJIS CBOEH Je-
ATEJIBHOCTHU B MPOLIECCE JOCTHXKEHUS pe3yJbTaTa, OllpeesieHIe ClIocO00B IeHCTBUIA IPU BBIITOJHEHUH Jla-
00paTOPHBIX U MPAKTUYECKUX PabOT B COOTBETCTBUH C MPABMUIIAMHU TEXHUKH O€30M1acCHOCTH;

4) onpeniesieHue HCTOYHUKOB XMMHUYECKOH MH(OpMaIMK, IOJTy4YEeHUE U aHalu3 e€, co3iaHue nHpopma-
LIHOHHOTO IIPOJYKTa U €r0 IIPE3CHTaLs;

5) UCII0JIb30BaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIEpalMii: aHAJIN3a U CUHTE3a, CPABHEHHS U CUCTe-
MaTH3alKu, 0000IIEHHS U KOHKPETH3AIMH, BBISBICHUE TPUYMHHO-CIICICTBEHHBIX CBS3€H M MOCTPOCHHE JIO-
TMYECKOI0 PACCYXIEHUSA U YMO3AKIIOYEeHUs (MHIYKTUBHOTO, I€JyKTUBHOT'O U 10 aHAJIOTHH) Ha MaTepuae
€CTECTBEHHO-HAyYHOI'O COACPKAHNUS;

0) yMeHHe co3/1aBaTh, IPUMEHATh U IIPE0OPa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIEIIM M CXEMBbI JUIs pellie-
HUS Y4eOHBIX U MO3HABATEIbHBIX 33]a4;

7) GopMHupOBaHUE U Pa3BUTHE HKOJOTHUECKOTO MBILIUIEHUS, YMEHUE IPUMEHATH €r0 B [103HABATENIbHOIM,
KOMMYHHUKATHBHOH, COIIMAIBHON MPaKTHKE U MPO(EeCCHOHATBHOIN OpUEHTALINY;

8) renepupoBaHue UeH U ONpeeTIeHUEe CPEICTB, HEOOXOUMBIX Ul UX Pealn3aliu.

III. IlpenmeTHBIE pE3yNBTATHI:

BbInycKHMK Hay4yuTCA:

- XapaKTepU30BaTh OCHOBHBIE METO/Ibl I03HAHUSA: HA0JII0/IEHUE, U3MEPEHNE, SKCIIEPUMEHT;

- ONMCHIBATh CBOMCTBA TBEP/BIX, JKUAKUX, FA3000pa3HbIX BEILECTB, BBIJIENAS X CYLIECTBEHHbIE IPU-
3HAKWY;

- PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI « aTOM», « MOJIEKYJIa», «(XUMUYECKUI DIIEMEHT,
«IIPOCTOE BEILIECTBOY, « CIOXKHOE BELIECTBOY, « BAJEHTHOCThY, «XUMHUECKAas peaKLUs», UCII0JIb3Ys 3HAKO-
BYIO

CUCTEMY XUMUU;

- pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MACChI BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOM TEOpUH;

- pa3nu4aTh XUMUYECKHUE U (PU3HUECKUE SIBIICHMUS;

-Ha3bIBATh XMUMHYECKHUE AIEMEHTHI,

- OMpE/IETATh COCTaB BEILECTB 10 UX (opMyJiam;

- OIIPEAEIIATh BAJICHTHOCTh aTOMa JJIEMEHTA B COCINHECHHUSIX;

- OIIPEIENSATh TUIl XUMUUYECKUX pEaKLUi;

- Ha3bIBaTh IPU3HAKHU U YCJIOBUS MIPOTEKAHNS XUMUUYECKUX PEaKLINi;

- BBIIBIIATDH IIPU3HAKY, CBUJIETENBCTBYIOLINE O IPOTEKAHUN XUMUYECKONW PEAKIIUY NIPU BBINIOJHEHUN
XUMHUYECKOTO OIIbITA;

- COCTaBJIATh (hOpMYJIbl OMHAPHBIX COCAMHEHUI;

- COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEaKIIHIA;

- coOmo1aTh MpaBuiia 0e30nacHoi paboThI PH MIPOBEIEHUH OIBITOB;

*-[10JIb30BAThCsI TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYAOM;

-BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl

BEILIECTB;

- BBIUUCIIATH MacCOBYIO JIOJTI0 XUMHUECKOTO 3JIEMEHTA 1O (hOpMYyJie COCTUHEHNUS;

- BBIYMCIIATH KOJIMYECTBO, 00BEM HIIM Maccy BEIIECTBa 110 KOJIMYECTBY, 00bEMY, Macce peareHTOB Win
IIPOJYKTOB PEAKIUY;

- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB: KUCIOPO/Ia U BOJIOPO/A;

- [I0JTy4YaTh, COOMPATh KHUCIOPOJ U BOJOPOLI;

- pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOAOPOI;

- pacKpbIBaTh CMBICI 3aKOHa ABOraapo;

- PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 3(PPEKT peakinumny», «MOJISIPHBINA 00BEMY;

- XapaKTepu30BaTh (PU3NUecKre U XUMHUUECKUE CBOMCTBA BOJBI; " paCKphIBATh CMBICH MOHITHUS «pac-
TBODY;

-BBIYMCIIATH MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

-IIPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU 10JIEW PACTBOPEHHOIO BEILECTBA;



- Ha3bIBaTb COCAUHCHU N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILICCTB, " XapaKTCPU30BaATh (I)I/ISI/IIIG-
CKHE€ U XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB: OKCUIOB, KMCIOT, OCHOBAaHUM,
COJICH;

- OIIPEIENATh IPUHAIIEKHOCTD BEILIECTB K ONPECIICHHOMY KJIaCCy COCIUHEHUM;

- COCTaBJIATH (hOPMYJIbl HEOPTAaHMUYECKUX COCIMHEHUH HU3YYEHHBIX KJIACCOB; " MPOBOJUTH OMBITHI, TIOA-
TBEP>KJAOIIME XUMUYECKHE CBOMCTBA N3YYECHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

- pacIlO3HABaTh OIBITHBIM IIyTEM PACTBOPBI KMCIIOT U ILEJIOYEH 110 U3MEHEHHUIO OKPACKHU MHIUKATOPa;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKY KJIaCCaMH HEOPraHUYECKUX COCIUHEHU;

- packpsiBath cMmbici [lepuoanueckoro 3akona . 1. Menneneesa;

- O0BACHATH (PU3NYECKUI CMBICII AaTOMHOTO (TIOPSIKOBOI0) HOMEpAa XUMUUECKOT'0 JIEMEHTa, HOMEPOB
IpyIIIBbI U Iepuoja B nepuogudeckon cucreme .M. Menneneesa;

- OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOEHUS AaTOMOB, CBOIMCTB JIEMEHTOB B Mpeeax Majlblx
MEpHUOAOB U INIaBHBIX IMOATPYIIIL;

- XapaKTepu30BaTh XMMUYECKHE JIEMEHTHI (0T BOJOPO/IA /10 KaJIbIs) HA OCHOBE MX IOJI0XKEHUS B I1e-
puoaudeckoi cucteme 1. M. MenzaeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

- COCTaBJIATH CXEMbI CTPOCHHMSI aTOMOB II€pBBIX 20 3J1€MEHTOB NepruoaudecKkoi cucreMs! 1. M. Mene-
JI€eBa;

- PacKpbIBaTh CMBICI MOHATUN «XUMHYECKAsl CBSI3bY, «3JIEKTPOOTPULIATEILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTb (DPU3NYECKUX CBOMCTB BEILIECTB OT TUIA KPUCTATUNIMUECKONU PEIIETKY;

-OIPENENATh BUJL XMMUYECKOHN CBSI3U B HEOPIraHUYECKUX COEANHEHUSAX;

- I/I306pa)KaTI) CXEMBI CTPOCHUS MOJICKYJI BEIICCTB, 06pa3OBaHHI)IX Pa3sHbIMU BUJAMH XUMHWYCCKUX CBA-
3ei;

- PacKpbIBaTh CMBICI MOHATUN «MOH» «KATHOH», aHUOHY, «3JIEKTPOJIUTHI», «HEIIEKTPOIUTBI», «IJIEK-
TPOJIUTHYECKASL JUCCOLUALUA», OKUCIUTEIND), «CTEIEHb OKUCIECHUS ,«BOCCTAHOBUTEIIB), «OKHCIICHUEY,
«BOCCTaHOBJICHUEY;

- OIIPEIENATh CTENIEHb OKUCIEHUS aTOMa 3JIEMEHTA B COCIMHEHNUN;

- paCKpbIBaTb CMBICII TCOPHUU BJ'IGKTPOJ'H/ITI/ILIGCKOI\/JI AUucconualnm,

- COCTaBJIATh YPAaBHEHUS MIEKTPOJIUTUIECKON JUCCOLMALUH KUCIIOT, EN0YEH, COTIEH;

- 00BSACHATDH CYLIHOCTb MPOLIECCa DIEKTPOTUTHUECKON AUCCOIMAIMM U PEAKIINI HOHHOTO 0OMEHa;

- COCTaBJIATh MOJHBIE U COKpAIIEHHBIE HOHHBIE YPABHEHUS peakiuii oOMeHa;

- OIPENENSITh BO3MOXHOCTh IPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa;

- IPOBOJUTH PEAKLINHU, IOATBEPKAAIOIINE KAUECTBEHHBI COCTAB Pa3JIMYHbIX BELIECTB;

- OIPENENSITh OKUCIUTENb U BOCCTAHOBUTEID;

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIN;

- Ha3bIBaTh (paKTOpI)I, BJIMAIONIHUE HA CKOPOCTH XUMHYECKON pCaKkuuu;

- KJIacCU(pUIMPOBATh XUMUYECKHE PEAKIIUU IO PA3TUYHBIM IPU3HAKAM;

- XapaKTCPU30BaTh B3aNMOCBA3b MCXKY COCTAaBOM, CTPOCHHUEM U CBOMCTBaMH HEMECTAJIJIIOB,

- IPOBOJIUTH OMBITHI IO OJTYYEHUIO, COOMPAHUIO U U3YUECHUIO XMMUYECKUX CBOMCTB ra3000pa3HbIX Be-
IIECTB: YIJIEKUCIIOTO ra3a, aMMHaKa;

- pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIbIM ra3 1 aMMHaK;

-XapaKTCpHU30BaTh B3aUMOCBA3b MEXKIAY COCTaBOM, CTPOCHUEM U CBOMCTBaMH MCETAJJIOB,

- Ha3bIBaTh OPraHUYECKHE BEIECTBA MO UX (hopMysie: MeTaH, 3TaH, 3TUIEH, METAHOJ, ATAHOJI, TJIHIIe-
PHUH, YKCYCHAsl KCJIOTa, aMUHOYKCYCHas KUCJIOTa, CTeapUHOBasi KUCII0Ta, OJIEMHOBAsI KUCIIOTA, TJIIOK03a;

- OLICHUBATh BIMSIHUE XMMHUECKOTO 3arps3HEHMS OKPYKAIOLIEHN cpe/ibl Ha OPraHU3M YeJIOBEKA;

- TPaMOTHO 00paIaThcs ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HMU;

- OIIPEJENATh BO3MOXHOCTh IPOTEKAHUS PEAKIIMM HEKOTOPBIX IPEACTABUTENEH OPTaHNYECKUX BELLIECTB
C KUCJIOPOJIOM, BOJIOPOIOM, METAJIIaMH, OCHOBAHUSMH, T'aJIOT€HAMHU.

BbhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

-BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3bl O XUMUUYECKUX CBOMCTBAX BEILIECTB HA OCHOBE
UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKLIUU, O XapaKTepe U MPOAyKTax pas-
JUYHBIX XUMUYECKUX peaKIuii,’



- XapakTepu30BaTh BELIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIUBATh IIPUYUHHO-
CJICICTBEHHBIC CBSI3U MEKy TAaHHBIMU XapaKTEPUCTHKAMU BEIIECTBA,'

- COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YpaBHEHUS 10 COKpaléHHbII] HOHHBIM ypaBHEHUSM;

- MPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSBIIATH OKUCIUTEIbHBIC HIIM BOCCTAHOBUTEIBHBIE CBOM-
CTBa C yU4ETOM CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB, BXO/SIIINX B €r0 COCTaB,'

- COCTaBJISATh YPaBHEHUS PEAKIIMK, COOTBETCTBYIOIIUX ITOCIIEA0BATEILHOCTH IIPEBPAILICHUI HEOpTaHH-
YCCKUX BCUICCTB PA3JIMIHBIX KJIaCCOB,'

- BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3YJIbTaTaX BO3ACUCTBUS Pa3IMYHbBIX (pak-
TOPOB Ha U3MEHEHUE CKOPOCTH XUMHUUYECKOU peakiuu,’

- HCTIOJIb30BaTh MPUOOPETEHHBIC 3HAHKS JIJISI SKOJIOTHYECKU IPAMOTHOTO MTOBEJICHUS B OKpYKaroeh
cpene,'

- HCTIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMITETCHIIMH IPY BBHITIOJIHEHUH IPOEKTOB U y4eOHO-
HCCIIEIOBATENLCKUX 3a]1a4 110 U3YYCHHIO CBOWCTB, CIIOCOO0B MOTyUEHUS M pACTIO3HABAHUS BEIIIECTB,'

- O0BEKTUBHO OIIEHWBATh MH(POPMAIIMIO O BEIIECTBAX U XMMHUYECKUX IpoIeccax,’

- KPUTUYECKU OTHOCHTBHCS K IICEBIOHAYIHON MH(POPMAITIH, HSJOOPOCOBECTHOM peKiiaMe B CPeCTBaX
MaccoBOH nHMOpMaIUu;

- OCO3HaBaThb 3HAYCHUC TCOPECTUUCCKUX 3HAHUU 10 XUMHUU JJI HpaKTquCKOﬁ NCATCIIBHOCTHU ‘-IGJIOBGKa,'

- CO3aBaTh MOJCIIN U CXEMbI JIs pCHICHUA yT-Ie6HI)IX U IIO3HaBaTCJIbHBIX 3aJa4, IIOHUMAaTh HGO6XOI[I/I-

MOCTB COOJTIOJICHHS IPEAIUCAHUM, IPEJIaraeMbIX B MHCTPYKIHMSX 110 HCIIOJIE30BAHHIO JICKAPCTB, CPEICTB
OBITOBOW XMMHWH U JIP.
Ilo3naeamenvnvie YY/I[:

® . aHAJIM3MPOBATH, CPABHUBATH, KJIaCCU(PUIIMPOBATH U 0000IIATh (PaKTHI U SABJICHUS. BhIsB-
JIATh IPUYUHBI U CJIEACTBUS MPOCTHIX SBJICHUM.

® OCYIIEeCTBJSATH CPaBHEHHE, KJIACCU(UKALINIO, CAMOCTOSTEILHO BBIOUPAst OCHOBAHUS U KpHU-
TEPHUH JUIsl YKa3aHHbBIX JIOTUYECKUX ONepaluii;

® CTPOMTH JIOTUUECKOE PACCYKICHHE, BKIIOUAIOIIEE YCTAHOBIEHUE IPUYMHHO-CIIEICTBEHHBIX
CBA3EH.

® €03JaBaTh CXEMaTUYECKHE MOJIENIN C BBIIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.

® COCTABJATH TE3UCHI, PA3IMYHBIE BU/bI ITAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

* npeoOpa3oBbIBATh WH(OPMAITUIO U3 OJJHOTO BUJIA B APYToi (TaOJIUILy B TEKCT U TIp.).

® yMeThb ONPEIENATh BO3MOKHBIE HCTOUHUKH HEOOXOIUMBIX CBEIACHUHN, TPOU3BOAUTH MIOUCK
nHOpMaINH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTh

® OCYILIECTBISET PacIIMPEeHHbIN MOUCK MH(OPMAIMK C UCIIOJIb30BAaHUEM PECYPCOB OMOINOTEK
u HTepHera;

® CYMTHIBAET MH(POPMAIIHIO, IPEACTABIEHHYIO C UCIIOJIb30BAHUEM PaHEe HEM3BECTHHIX 3HAKOB
(CMMBOJIOB) IPY HAJIMYMUU MCTOYHHUKA, COAEPKAILETO UX TOIKOBAHMUE;

® CO37JaeT MOJIETHN U CXEMBbI JJIsl peLeHus 3a1ay;

® TIEPEBOJUT CIOXKHYIO 110 COCTaBY MH(POPMALIUIO U3 TPapUUECKOro WIN CUMBOJIBHOTO MPe/i-
CTaBJICHUS B TEKCT U HA0OOPOT;

® YCTaHABIIMBAET B3aHMOCBS3b OIMCAHHBIX B TEKCTE COOBITHIA, SIBJICHUH, TPOIIECCOB;

® YYacCTBYET B IPOEKTHO- HCCIIEI0BATEIbCKOM NEATEIIbHOCTH. TPOBOAUT HAOIIIO/IEHUE U IKCIIe-
PUMEHT MO pyKOBOJICTBOM YUYHTEJNsl. OCYILECTBIISIET BBIOOP Hanbouee 3¢hpeKTUBHBIX CIOCOO0B pe-
LIEHMSI 33/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

® JlaeT ONpe/esieHre OHITHUAM, YCTaHABINBAET IPUUMHHO-CIIEICTBEHHBIE CBA3H;

e 000011aeT MOHATUS — OCYILECTBIISET JIOTHYECKYIO ONEpalMIO epexoa OT BUIOBIX IPH-
3HAKOB K PO/IOBOMY HOHSITHIO, OT MOHSATHUS C MEHBLINM 00BbEMOM K MOHSITHIO C OOJIBIINM 00bEMOM;

® OCYIIECTBISIET CPABHEHUE, CEPUALTUIO M KJIACCU(PUKALINIO, CAMOCTOSTEILHO BBIOMPAsi OCHO-
BAHMS M KPUTEPHUHU ISl YKA3AHHBIX JIOTUYECKUX OIEpaluid;



® CTPOUT KJIACCU(HUKAIMIO HA OCHOBE JUXOTOMHUYECKOTO JAeJeHNs (Ha OCHOBE OTPUIIAHHSA).
CTPOMT JIOTUYECKOE PACCYKIEHUE, BKIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEACTBEHHBIX CBSI3EH;

e OOBSICHACT SIBJICHUS, ITPOLIECCHI, CBSA3M M OTHOIICHUS, BBISIBIISIEMBIE B XO/I€ UCCIICIOBAHMS;

® 3HAET OCHOBBI YCBAMBAIOLIETO YTEHUS YMEET CTPYKTYPUPOBATh TEKCTHI (BBIIENSAET II1aBHOE U
BTOPOCTEIICHHOE, TTIaBHYIO UCI0 TEKCTA, BEICTPAUBALCT MOCIEA0BATEILHOCT OMUCHIBAEMBIX COOBI-
THi1), 3Ha€T OCHOBBI O3HAKOMHUTEIHHOTO YTECHHS;, TOCIIEI0BATEIHOCTD OMMMCHIBAEMBIX COOBITHIA) -
CTaBUTH NPOOJIEMY, apryMEHTHPOBATD €€ aKTyalIbHOCTb.

® CaMOCTOSITEJIbHO IPOBOJUTH UCCIIEI0BAaHNE HA OCHOBE IPUMEHEHUS METOA0B HAOIIOIEHUS U
9KCIIEPUMEHTA;

KommyHnukarusubie YY/I:

CamocToATeIbHO OPraHU30BbIBATh y4eOHOE B3aUMO/ICHCTBHE B TpyIIE (ONpeneisaTh o0Imue e, pac-
IPEJeATh POJIU, JOTOBAPUBATHCS APYT C APYIOM U T.1.)

e co0oaeT HOPMBI ITYOJIMYHOM Peuu U PerJIaMeHT B MOHOJIOTE M TUCKYCCHH;

® TI0JIb3YETCs aJIeKBaTHBIMHU PEUEBBIMU KJIMILIE B MOHOJIOTE (IIyOJIUYHOM BBICTYIUICHUH), 1A~
Jore, TUCKYCCHH;

e (opmynupyeT COOCTBEHHOE MHEHHUE U MTO3UIINI0, apIyMEHTUPYET UX;

® KOOPAUHHUPYET CBOIO MO3ULUIO C O3ULMSIMU TAaPTHEPOB B COTPYAHUUECTBE IIPU BHIPAOOTKE
00111er0;

® YCTaHAaBJIMBAET U CPAaBHUBAET Pa3HbIC TOUKHU 3PEHMUSI, IPEK/IE YEM IPUHUMATD PELLIEHUS U Jie-
J1aTh BBIOOP; CIOPUT U OTCTAWBAET CBOO MO3UIIMIO HE BPAXKI€OHBIM JJIs1 ONIIOHEHTOB 00pa3oM;

® OCYIIECTBISICT B3aMMHBIF KOHTPOJIb M OKA3bIBAET B COTPYIHHUYECTBE HEOOXOAMMYIO B3aMO-
MIOMOIIb. OPTaHU30BHIBACT U IUIAHUPYET Y4eOHOE COTPYIHUYECTBO C YIUTEIEM U CBEPCTHUKAMU;

e ormpeJenseT Ueau U (yHKIUN YIaCTHUKOB, CIOCOOBI B3aUMO/IEHCTBHS;

® IUIAHUPYET 00Iue CrIocOObI paboTHI;

e ymMmeeT padoTaTh B rpymie — ycTaHaBIMBaeT paboune OTHOIIEHUs, 3P(HEKTUBHO COTPYAHU-
YaeT U CocoOCTBYET MPOYKTUBHOM Koolepaluy;

® UHTErpUpPYETCs B IPYIITY CBEPCTHUKOB M CTPOUT NPOAYKTHBHOE B3aUMOJIEHCTBHE CO CBEPCT-
HUKAMHU U B3POCIIBIMU;

® YYHUTHIBAET Pa3HbIE MHEHUS U MHTEPECH U 00OCHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

BbInyCKHUK MOJIYYUT BO3MOKHOCTD HAYUHUThCH:

- IPOJIYKTUBHO pa3peiaTh KOHQIMKTHI HA OCHOBE y4€Ta HHTEPECOB M MO3UIIMNA BCEX YUaCTHUKOB, MO-
MCKa U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pelIeHUs] KOH(IIUKTOB;

JIOTOBAapUBATHCS M MIPUXOJUTH K OOIIEMY PEIICHHIO B COBMECTHOM J€SITEIBHOCTH, B TOM YHUCIIE B CUTY-
allM1 CTOJIKHOBEHUS HHTEPECOB;

OpaTh Ha ce0s1 MHULMATUBY B OpPraHU3allii COBMECTHOT'O IEHCTBHS (AETI0BOE JIUIEPCTBO);

BJIaJIETh MOHOJIOTMYECKON M TUAIOTHYECKO (hopMamMu peud B COOTBETCTBUU C TPAMMATHUECKUMHU U
CUHTaKCUYECKMMH HOPMaMHU POIHOTO S3bIKA;

CJIEIOBaTh MOPATBbHO-3THYECKUM U MCUXOJIOTHYECKUM MPUHIMIIAM OOIEHHS U COTPYIHUYECTBA Ha OC-
HOBE YBaXUTEJIbHOTO OTHOILIEHUS K MapTHEPAM, BHUMAHUS K JUYHOCTH JPYTOro, aIeKBaTHOI'O MEXJINY-
HOCTHOT'O BOCTIPUSTHUS, TOTOBHOCTH aJI€KBATHO pearnpoBaTh Ha HYXKIbl APYTUX, B YACTHOCTH OKa3bIBaTh
MIOMOIIb ¥ SMOLIMOHATIBHYIO MOJIEPKKY MapTHEPAM B MPOLIECCE TOCTUKEHUS OOIIEeH 1€ COBMECTHOM Je-
ATEIBHOCTH;

IIpenmMeTHBIMHU pe3yJIbTATAMH U3YUYEHUS IPEAMETA SBISIOTCS CIEAYIOIINE YMEHMUS:

OCO3HAHUE POJIM BELIECTB:

- OIPEIENSATh POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

- OOBSCHSTB POJIb BELIECTB B UX KPYTOBOPOTE, PACCMOTPEHUE XUMUYECKUX MTPOLIECCOB;



- IPUBOJIUTH IPUMEPHI XUMHUUECKUX MPOIIECCOB B IPUPOJIE;

- HaXOJIUTh Y€PThl, CBUAETEILCTBYIONINE 00 OOIIMX MPU3HAKAX XUMHUECKUX MPOIECCOB U UX Pa3IUYHU-
SX. UCTIOJIb30BAaHHE XUMHUUECKUX 3HAaHUH B OBITY;

- 00BIACHATH 3HAUECHUE BCIICCTB B XKU3HU U XO3SMUCTBE YCJIOBCKaA,
OOBICHSTH MHDP C TOYKHU 3PCHUSA XUMHUH,

— NEePCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBA XUMHYCCKUX BCHICCTB,

— pa3jin4aTb OCHOBHBIC XUMHWYCCKHUEC ITPOLCCCHI; - OMPCACIIATE OCHOBHBIC KJIIACCHI HCOPTAHNYCCKUX BC-
IECTB;

- IOHUMATh CMBIC]I XUMHUYECKHUX TEPMUHOB. OBJIa/ICHUE OCHOBAMH METOJOB [MO3HAHUS, XapaKTEPHbBIX
JUIS €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METO/bl XUMHUECKON Hayku (HaOI0ieHIEe, CpaBHEHHE, SIKCIIEPUMEHT, U3MEPEHHE) U
HX pOJb B ITIO3HAHWU IIPUPOLIBL;

- IPOBOAUTH XUMHWYCCKHUC OIBIThHI U SKCIICPUMCHTBI U O6’b$ICH$ITL HX PE3YyJIbTAThI;

YMCHHUEC OLICHUBATH IMOBCACHUC YCIIOBCKA C TOUKHU 3PCHUA XHUMHYECKOH 0€30I1aCHOCTH 10 OTHOIIEHHIO K
YeJI0BEKY U MPUPOJE;

- MCIIOJIb30BaTh 3HAHUS XUMHH MIPH COOIIO/IEHUU MPABUIT UCIIOIH30BAHUS OBITOBBIX XUMHUECKUX Mpe-
1aparos;

- pa3nuyath OMmacHble U Oe30MacHbIe BEIIECTRA.

PaGouas mporpamma nmoctpoeHa Ha OCHOBE KOHLIEHTPUUYECKOTO MOAX0Aa. DTO TOCTUTAeTCsl IIYyTEM BbI-
YJICHCHUA I[I/IIIaKTI/I‘{eCKOfI CAMHHUIBI — XUMHWYCECKOI'O 3JIEMCHTA - U IIaJILHefIHICM YCIOXHCHHU U paclInpe-
HUM €€: 3/IeCh TAKOBBIMH BBICTYNAIOT ()OPMBI CYIIECTBOBAHHS (CBOOOHBIE aTOMBI, TPOCTHIE U CII0KHBIE
BElIeCTBa). B mporpaMMe yunThIBaeTCs peann3anus Me:KImpeaAMeTHbIX CBs3eil ¢ kypcoM ¢usuku (7 Kiace)
u 6uosioruu (6-7 KJ1acchl), A€ 1aeTcsa 3HAKOMCTBO CO CTPOEHHUEM aToMa, XUMHUECKOM OpraHu3aiuei Kiet-
KM U IIpolieccaMy 0OMeHa BEIECTB.

OcHoBHOI1 (popMoOii OpraHnu3anuu y4eO0HOro npouecca siBIsieTcsl KJIaCCHO-ypo4Has cucrema. B kaue-
CTBE JIONOJTHUTEIBHBIX (POPM OpraHu3aluy 00pa3oBaTEIbLHOIO MPOIlecca UCIOIb3YETCsl CHCTeMa KOHCYIb-
TallMOHHOW MOJACPKKH, HHINBUYaTIbHBIX 3aHATHH, CAMOCTOSTENbHAS paboTa yJaluxcs ¢ UCMOIb30BaHH-
€M COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTUH.

[IpeobGnanatomieit popmMoil KOHTPOIIS BHICTYIAIOT MUCbMEHHBIN (CaMOCTOSITENIbHBIE U KOHTPOJIBHBIE pa-
00TBI) ¥ YCTHBIN onpoc (codece0BaHnE), TECTUPOBAHUE.

Conep:kaHue yue0HOro npeamera. 8 KJ.
Paznen 1. HauajabHble NOHATHS ¥ 3aKOHBI XUMHH. (26 YacoB)

Tena u BemectBa. CBOICTBA BelIeCcTB. JTalOHHbIE (PU3UYECKIEe CBOMCTBA BellecTB. Marepuana u Ma-
TepuanoBeieHrue. Poib XUMUM B ®KU3HU COBpeMEHHOT0 001iecTBa. OTHOIIEHHE 00IecTBa K XUMUHU. XEeMO-
¢bunus u xemopoOwusi.

Metoas! nu3yuenust xumun. Habmonenue. Dxciepument. MonenupoBanue. Mojen MatepralibHble U
3HAKOBBIEC MJIH CUMBOJIHHEIE.

l"a3bl. dKuakoctu. TBepple BemecTBa. B3anMHbie mepexo1bl MKy arperaTHbIMU COCTOSTHUSIMU Bellle-
CTBa: BO3TOHKA (CyOmmMMaIusi) u ecyoauMariusi, KOHICHCAUs ¥ UCTIApEHNe, KPUCTAIUTU3AIUs 1 TIUIaBICHUE.

duznueckue siBjaeHus. YucTele BelecTBa U cMecu. |'oMOreHHbIe U reTeporeHHbie cMecu. CmecH razo-
oOpa3Hblie, )KuIKue, TBepabie. CiocoObl pa3eieHns CMEceil: IeperoHka Uil IUCTUIUISAIUS, OTCTauBaHUe,
buIbTpOBaHNE, KPUCTAIN3AIMS, BeITapuBaHue. XpoMartorpadus. [I[pumeneHune 3Tux crnoco0oB B 1abopa-
TOPHOU MPaKTUKE, HAa IPOU3BOJICTBE U B OBITY.



XHUMUYECKHUE AIEMEHTBI. ATOM U MOJIEKYJIbI. [TpoCThIe U ClIOKHBIE BElIECTBA. AJUIOTPONUS HA PUMEPE
KH1ciIopoa. OCHOBHBIE MOJI0KEHHSI aTOMHO-MOJIEKYJIIpHOTO yueHusl. FloHbl. BeniecTBa MONEKyIIpHOTO 1
HEMOJIEKYJIIPHOTO CTPOCHHSL.

3HaKkH (CMMBOJIbI) XMMUYECKHX 3JIeMeHTOB. HpOopMalus, KOTOPYIO HECYT 3HAKW XUMHUECKUX HJIEMEH-
TOB. DTUMOJIOTUS Ha3BaHUN HEKOTOPBIX XxuMuueckux 3eMeHToB. [ICXD JI.. MenaeneeBa: KOpoTKomnepu-
OJHBIN ¥ JUIMHHOIIEPUOIHBIN BapuaHThl. [lepronast u rpynnsl. ['aBHas u mobounas noarpymmsl. OTHOCH-
TeJbHAasl aTOMHas Macca.

Xumunyeckue Gopmyisl. Uuaekce u koagduinpmentsl. OTHOCUTENbHAS MOJIEKYIspHas Macca. MaccoBas
JI0JIS1 XUMUYECKOTO 3JIEMEHTa B coelnHeHuu. MHpopmalus, KOTOpyro HECYT XUMUYECKUE (POPMYJIBI.

Banentnocts. CTpyKkTypHBIE (HOPMYJIbI. XUMHYECKUE JIEMEHTHI C TIOCTOSTHHOW U TIEPEeMEHHOM BaJICHT-
HOCTbhIO. BiBOA popMyIibl coeuHeHus o BajJeHTHOCTH. OnpeneseHe BaleHTHOCTH XUMUYECKOTo dJje-
MeHTa 1o opmyse BeniectBa. CocTaBieHUE Ha3BaHUN COSAMHEHHM, COCTOSAIINX U3 IBYX XUMUYECKHX 3JIe-
MEHTOB, 10 BAJIGHTHOCTU. 3aKOH IIOCTOSTHCTBA COCTaBa BEILIECTB.

Xumnueckue peakuuu. PearenTel 1 npoayKTel peakuuy. [Ipu3Haky XMMUYECKUX peakiuil. Y CIIOBUS UX
IIPOTEKaHUs U IpeKpalienus. Peakuyuu ropeHus. DK30TepMUYECKUE U SHJOTEPMUUECKUE PEAKIIIH.

3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKHE ypaBHEHUs. COCTaBIEHHE XUMUYECKUX YPAaBHEHUII.
Nudopmarnius, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Krnaccudukanusa XuMHUECKUX peakluid 0 COCTaBy U YKCIY PEareHTOB U MPOAYKTOB. THUIIBI XUMUYe-
CKUX peakuui. Peakiiuu coequHeHus, pa3ioxeHus, oOMeHa, 3amenienus. KaraauzaTopsl U Kataius.

JdemoHcTpanmu.
e KouieKiuu MaTepralioB U U3JI€TUN U3 HUX.
e Mopaenu, ucnonb3yeMble Ha ypokax (pU3uKH, OMOJIOTHH U reorpaduu.
e OOBEMHBIE U MIAPOCTEP’KHEBBIE MOAEITN HEKOTOPBIX XUMUYECKUX BELIECTB.
e Monenu KpUCTAJUINYECKUX PEIIETOK.
e Cobupanue npubdopa A MOJIyuyeHHs ra30B U MPOBEpPKaA €ro Ha FepPMETUYHOCTb.
e Bosronka cyxoro jibjaa, Hoja win HaQTaJIuHa.
e ArperaTHble COCTOSIHUS BOJBI.
e PazneneHue AByX HECMELINBAKOUIUXCS JKUIKOCTEH € MTOMOILBIO JACIIUTEILHON BOPOHKH.
e VYcraHoBka Ais GUIBTPOBAHUS U €ro padoTa.
e VYcraHOBKA /IS BBIIIAPUBAHUS U €0 padboTa.
e Paznenenue Kpacsiero BeniecTna gomacrepa ¢ IoMOLIbI0 OyMaKHONH XpoMaTorpadpu.
e Mojenu aJuIOTPONHBIX MOAU(DUKALIUI YTIepoia U Cephl.
e Tloprpersr 1.5. Bepuennyca u JI.1. Mennerneesa.
e Koportkonepuoauslii u inuHHONEpHoAHbIN BapuanTsl [ICXD J1.M1. Menaeneesa.
e KoHcTpynpoBaHue MapoCTEPKHEBBIX MOJEIIEH.
e Anmnapar Kunma.
e PasnmoxxeHne OMxpomara aMMOHHSL.
e B3anmoneincTBHe COISHON KUCIOTHI C IIAHKOM.
e [lomyuenue runpokcuaa Meau (2) U €ro pasioKeHUe Py HarPEBAHUU.

JlaGopaTopHbIe ONBITHI.
1. O3HakomiieHHE C KOJUICKIHEH 1ab0paTOpHOI MOCYIbI.
2. IIpoepka mpubopa 115 TOJTYYCHHS Ta30B HA TEPMETUIHOCTb.
3. IlpuroroBieHue reTeporeHHON CMECH MOPOLIKOB CEPHI U Kelle3a U UX pa3fesieHue.
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BsaumopeiicTBue pacTBOpOB XJIOpUa HaTPUs U HUTpaTa cepedpa.
[Tonyuenue ruapokcuaa meau (2) U €ro B3aMMOJICHCTBHUE C CEPHOM KHUCIOTOM.
B3anmoaeiicTBre pacTBopa CoJibl ¢ KUCIOTOM.

N o ok

[TpoBepka 3aKkOHA COXpPAHEHHSI MACChI BEIIECTB HA MPUMEPE B3AMMOCHCTBHYSI EIOYH U KHCIIO-
THI.
Paznosxxenue nepokcua BOIOpO/ia C MOMOIIBIO OKCHIa MapraHia (4).

© ©

3aMeleHHe JKeJIe30M METU B METHOM KYIOpoce.

IpakTnyeckune padoThl.
1. 3HakoMCTBO C Ja00paTOpPHBIM 000pyHOBaHHEM. [IpaBuiia TEXHUKH 0€301TaCHOCTH P paboOTe B Ka-
ouneTe xumun. Hekotopsie BuabI paboT.
2. HabGnronenwue 3a ropsiieil CBe4ei.
3. AHanu3 MovBHI.

Pa3nen 2. BaxkHeiilune npeacraBuTe M HeOpraHmyeckux BemecTs. KosinyecTBeHHbIE OTHOIIIE-
HUS B XUMHUH. (28 yacoB)

CocraB Bo3ayxa. [Tonsitue 06 00beMHOI 10JIe KOMIOHEHTA IPUPOTHOM ra30BOM CMECH — BO3TyXa.
Pacyer 06beMa KOMIIOHEHTA Ta30BOIM CMECH IO €ro 0ObEMHOI J10JIe U HAa000POT.

Kucnopon. O30m. [Tonyuenne kucnopona. CoOupanue v pacro3HaBaHue KACIOPOoa. XUMHUECKUE
CBOMCTBA KHCJIOPO/1a: B3aUMOJICHCTBUE C METaJlJIaMU, HEMETaJUIaMU U CJIOKHBIMU BeliecTBaMu. [Ipumene-
Hue Kuciopoja. KpyroBopot kucnopoja B mpupoze.

Oxcunpl. OOpa3zoBaHue Ha3BaHUK OKCHIIOB 10 UX hopmynam. CocraBierue GopMys OKCHIOB 110
HazBaHMsIM. [IpencraBuTeny OKCUIO0B: BOJa, YTIEKUCIbIN T'a3, HErameHas N3BECTb.

Bogopon B npupone. dusnueckne 1 XUMAYECKUE CBOMCTBA BOAOPOA, €r0 MOJIyYEHNUE U IPUMEHEHUE.

Kucnotsl, ux cocras u knaccudukanus. Maruéuropsl. Tabnuna pactBopumoctu. CossiHas U cepHast
KHCJIOTBI, UX CBOWCTBA U IIPUMEHEHHUE.

Conu, ux coctas 1 Ha3BaHus. PacTtBopuMocTs conell B Boze. [IpencraBureny conei: XJI0pul HaTpus,
kapOoHaT HaTpus, pocdar KaabIus.

[TocTostnuas ABoraapo. KonmnuectBo Bemectsa. Monb. MonsipHast macca. KpaTHble eTMHUIIBI U3Me-
PEHUS KOJIMYECTBA BELIECTBA — MUJJIUMOJIb U KUJIOMOJIb, MUJJTUMOJIIPHAS. U KWJIOMOJISIpHAsl MacChl Be-
IIECTB.

PacyeTsl ¢ Hcrob30BaHUEM MTOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIAPHAs Maccay, «IIOCTOSHHAs
ABoraapo».

3akoH ABorajipo. MomnsipHblif 00beM ra3oo0pa3HbIx BeniecTB. OTHOCUTENbHAS MNIOTHOCTH OJJHOTO Ta3a
10 IpPYTOMYy.

. KpaTHble einHUIIBI M3MEPEHNUs KOJTMUYECTBA BEIIECTBA —MIJITUMOJISIPHBIN U KUJIOMOJIIPHBIA 00BEMBI
ra3os.

Pacuyers! ¢ nconb30BaHUEM MOHATHH «KOJIMYECTBO BEUIECTBA», «MOJIIPHAs Maccay, «MOJIIPHBIA 00b-
€M razoB», «4uciao ABorajpoy». PacueTsl o ypaBHEHUSIM XUMHUYECKUX PEAKIIHM.

I'uapocdepa. KpyroBopoT Boab! B ipupojie. Puznuecknue 1 XUMUYECKHE CBOMCTBA BOJIBI: B3aUMO €M -
CTBHUE C OKCUIAMH.

OcHoBanusl, ux coctaB. PacTBOpMMOCTh OCHOBaHU B BoJi€. MI3MEHEHNE OKpacKU UHAUKATOPOB B IIe-
nouyHoM cpene. IIpencraBureny menodeii: TMIAPOKCHUIBI HATPUS, KAl U KaJIbLIMSL.
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PacTBopuTens u pactBopenHoe BeniectBo. PactBopsl. PactBopenue. ['mapatel. MaccoBast nons pac-
TBOPEHHOT'O BellecTBa. Pacuersl, CBsI3aHHBIE C UCIOIb30BAHUEM MOHSATHS «MaccoOBasi I0JIs» PACTBOPEHHOIO

BEILIECTBAY.

JdeMoHcTpanuu.

[Tonydenue kucaopo/ia pa3iokeHUEM NIepMaHraHaTa Kajus U IepoKCcua BoAopoa.
Cobupanue MeTo0M BBITECHEHUS BO3/IyXa U BOJIBI.

Pacno3naBanue kuciopona.

I'openne Maruus, »xenesa, yris cepsl U ocdopa B KUCIOPOIE.

Komnnekuust okcuaos.

[Tony4yenue, cobupanue, pacro3HaBaHHE BOJIOPO/A.

I'openue Bogopona.

BsaumopeiicTBue BoJopoia ¢ OKCHIOM MEJIH.

Konnekuust MUHEpalbHBIX KUCTIOT.

[IpaBuso pa3baBieHUs: CEPHON KUCIOTHI.

Komnekuus cosen.

Tabnuia pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIeH B BOJIE.

HekoTopsie MeTaJITbI, HEMETAIUIBI M COSAMHCHHS KOJTMYECTBOM BEIIECTBA B | MOJIb.
Kosutekuust ocHOBaHU.

JlaGopaTopHbIe ONBITHI.

[ToMyTHEHUE U3BECTKOBOM BOJIBI IIPH MPOITYCKAHUH YTIICKUCIIOTO Ta3a.

[Tomryuenue Bo1Opoaa B3aMMOIEHCTBHUEM IIMHKA U COJITHON KUCIIOTHI.

Pacno3naBaHue KUCIOT HHIUKATOPAMHU.

M3MeHeHne OKpacKu HHIUKATOPOB B IIETOYHOU Cpee.

O3HakoMJIEHHE ¢ TIpernapaTaMy JOMAITHEH WK MIKOJBHOM alTeYKu — pacTBOPaMH MEPOKCHIA BO-

10.
11.
12.
13.
14.

JI0poja, CIMPTOBOM HACTOWKM MO/1a ¥ HAIIATBIPHOTO CIIUPTA.

IIpakTnyeckune padorTsl.
4 Tlonyuyenue, coOMpaHue U pacrio3HaBaHUE KUCIOPOa.

5.ITony4yenue, cobupaHue u pacro3HaBaHUE BOJIOPOJIA.
6.ITpuroroBneHue pacTBOPOB COJIEH ¢ UX 3aJJaHHOM MacCOBOM JOJIeH.

Pa3nen 3. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coeuHeHnid. (18 yacoB)

O0600menue cBeaeHni 00 OKCHIax, MX KiIacCH(pUKAIINK, Ha3BaHUSIX U CBOMCTBax. CriocoObI MOTydeHHs

OKCHJIOB.

OcHoBaHus, UX KiIaccuuKaIys, Ha3BaHUS U CBOMCTBA. B3aumMoneiicTBiE C KUCIOTaMH, KUCIIOTHBIMU

OKCHJIaMHU U cojisiMu. Pa3noxeHne HepacTBOPUMBIX OCHOBaHHM. CriocoObI MOTy4eHNsI OCHOBAHUH.

KI/ICJIOTBI, ux KHaCCI/I(I)I/IKaLII/I}I 1 Ha3BaHUs. O6IJ_II/IC XMMHYECKHE CBOMCTBA KUCIIOT. B3aumoaeicTrue
KHCJIIOT C MCTaJlllTaMHU. 9HCKTp0XHMH‘IeCKI/Iﬁ paa HaHp}I)KCHI/Iﬁ MeTaJIoB. B3anmoaeiicTBHE KUCIIOT C OKCH-
JlaMH MeTajaoB. B3aumMoaeicTBHE KMCIOT C OCHOBAHUSMH — peaknuid HCﬁTpaHHBaHHH. BiauMmogeiictBue
KHCJIOT C COJISIMH. HOJ'Iy‘-ICHI/IC GCCKI/ICJ'IOpO,Z[HBIX " KUCJIOPOACOACPIKAIINUX KUCIIOT.

Comm, ux knaccudukanus u cBoricTBa. B3anmopeicTBue coneit ¢ MeTauiaMu, 0OCOOCHHOCTH dTHUX PeaK-
nuii. BzanmonencTBue coneil ¢ COnIMU.

['eneTnveckue psiapl MeTaia U HeMeTasuia. [ eHeTudeckas CBsi3b MKy KIacCaMu HEOPTaHUIECKUX
BEIIECTB.
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JlabGopaTopHble ONBITHI.
15. B3auMoeiicTBie OKCHAa KaIbINA C BOJOH.
16. [TomyTHEHUE U3BECTKOBOW BOJIBI.
17. Peakuus HelTpanu3aium.
18. [Nony4yenue ruapokcuia Meau (2) 1 ero B3auMoIeHCTBHE C KHCIOTOM.
19. Paznoxenue ruapokcuia mean (2) mpu HarpeBaHUU.
20. B3aumoelicTBrUE KACIOT C METAJUIAMU.
21. B3aumoeiicTBrE KHUCIOT C COJISIMU.
22. O3HaKOMJIEHHUE C KOJUIEKIIMEN COJIEH.
23. BzaumoseiictBue cynbdara menu (2) ¢ xKene3om.
24. B3auMo ielicTBHE COJIEH C COJISIMH.
25. 'enernueckas CBsI3b Ha IPUMEPE COCTMHEHUN MEH.

IIpakTnyeckue padoTsl.
7.Pemienne sKcriepuMeHTaIbHBIX 3a/1a4.

Pasnean 4. llepnoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB (113 u IICXDI)
JA.A. MenneneeBa u crpoenne aroma. (12 yacos)

EcrecTBeHHBIE CeMENCTBA XUMUYECKHUX JIEMEHTOB: IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METAJUIBI, TAJI0-
T'eHbI, UHEPTHBIE ra3bl. AMPOoTepHOCTh. AM(OTEpHBIE OKCUIBI M THAPOKCHABI. KOMIUIEKCHBIE COH.

Otkpsitue .. Menneneessim 113 u cozganue um ICXD.

ATOMBI Kak (popma CyIIecTBOBaHUS XUMHUYECKUX 3J1€MEHTOB. OCHOBHBIE CBE/IEHUS O CTPOEHUU aTOMOB.
JlokazarenbCTBa CI0KHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopna. [InanerapHas Moaens cTpoeHHs aTo-
MOB.

CocTaB aTOMHBIX s1€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS aTOMHAs Macca. B3anMocCBs3b MOHATUI
«IIPOTOHY, KHEUTPOH», «KOTHOCHUTEIIbHA aTOMHAsl Maccay.

Muxkpomup. INEKTPOHBI. CTPOCHUE AIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpPIIICHHOM DJIEKTPOHHOM YPOBHE.

N3otomnbl. dusndeckuit cMbic cuMBoJIMKH [leproanyeckoit cuctembl. CoBpeMeHHast OpMyTupOBKa
[13. 3meHeHust CBOMCTB 3JIEMEHTOB B IIEPHOJAX U IPYMIaAX, Kak QYHKIUS CTPOSHUSI 3JIEKTPOHHBIX 000J10-
YEK aTOMOB.

XapakTepHucTHKa 3JIEMEHTa-MeTalllla ¥ AJIEMEHTa-HeMeTau1a 1o ux nojoxxenuto B [ICXD JI.1. Menne-
Jeesa.

JdemoHcTpanuu.
e Paznuunsie popmsl Tabmur T1C.
e Monenuposanue nocrpoenus 11C [I,11. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX JIEMEHTOB.

e Mojenu aToMOB 37eMeHTOB | — 3 mepuooB.

JlabopaTopHbie ONBITHI.
26. [Tonmyuenune ampoTEpHOTO TUAPOKCHIA U UCCIEAOBAHUE €TO CBOMCTB.

Paznen 5. Xumuueckasi cBsizb. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. (18 yacoB)
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Nonnas xumudeckas cBsi3b. MloHbI, 00pa30BaHHbIE aTOMaMH METAJJIOB ¥ HeMeTaoB. CxeMbl 00pa3o-
BaHUS MOHHOM CBSI3U JUI1 OMHAPHBIX coequHeHH. IOHHBIE KpUCTAJUIMUECKUE PEIIETKU U (PU3UUYECKHe
CBOMCTBA BEIIECTB C 3TUM THUIIOM petieTku. [lonsTre o hopMyapHON eIMHUIIE BEIECTBA.

KoBanenTHast xumuieckast CBsi3b. JIEKTPOHHBIC U CTPYKTYpHBIE (hopMyIibl. KoBanieHTHas HemoIsipHast
cBs13b. CxeMbl 00pa3oBaHusl KOBAJICHTHOM CBSI3U JJIsi OMHAPHBIX COSTUHEHMH. MOJIEKyIIpHBbIC U aTOMHBIC
KPUCTAJUTMYECKUE PEILIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

DNEeKTPOOTPULIATEILHOCTD. Psij aniekTpooTpuiarensHOCTH. KoBaneHTHas moJispHas XUMUYECKast CBSI3b.
Cxembl 00pa3oBaHUs KOBAJIEHTHOM MOJIAPHOM CBSA3M /17151 OMHAPHBIX COeAMHEHUN. MOIeKyIsIpHbIE U aTOM-
HbI€ KPUCTATMYECKHE PEIIETKH, CBOMCTBA BEILIECTB C 3TUM THUIIOM PELIETOK.

Mertannnueckasi XuMU4ecKasi CBsI3b U METAJUTMUECKast KpucTajindyeckas pemierka. CBoiicTBa BELIECTB C
STUM TUIIOM penleTok. Ennnas npupoaa XMMHUECKUX CBSI3EH.

Crenens okucienus. CpaBHEHUE CTENIEHEH OKUCIEHUs U BajieHTHOCTH. [IpaBuiia pacuera crenenu
OKUCJICHUS TI0 (popMyTaM XUMUYECKUX COCTMHECHUH.

OKHCIUTENEHO-BOCCTAHOBHTEIbHBIC peakiuu. OnpeIeeHne CTENCHeH OKUCICHHS TSl 3JIEMEHTOB, 00-
Pa3yIOIIKX BEIIECTBA Pa3HbIX Ki1accoB. Peakiiuu HOHHOTO 0OMEHA U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu. CocTaBieHUE YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOAOM 3JIEKTPOHHOTO
OasaHca.

JdeMoHcTpanum.
e BuneodparmeHTsl u ciaiapl «MlOHHasS XUMHUYECKasl CBS3bY.
o KoIeKius BEIECTB ¢ HOHHOM CBS3bIO.
e Mojenu HOHHBIX KPUCTAUTMYECKUX PEIIETOK.
e BuneodparmenTs! u cnaiiapl «KoBaneHTHas XUMUYECKas CBS3bY.
e Kosekus BENIeCTB MOJIEKYJISIPHOTO M @aTOMHOTO CTPOEHHS. MOAENN MOJIEKYJISIPHBIX U aTOM-
HBIX KPUCTAJUINYECKUX PELIETOK.
o Cmatinel «MeTammnyeckass XUMUYECKas CBA3D)).
o Komnekuusa «MeTauibl U CIIIaBEI»
e B3sanmoneicTBHe LIUHKA C CEPHOU U COJITHOM KHUCIIOTOM, XJIOPUIAOM MEIH.

Conep:xanue yueOHOro npeamera 9 k.

Pasnen 1. [loBTopeHue u 00001eHne cBeleHUi Mo Kypcey 8 kiacca. (15 yacos)
bunapusie coenunenusi. OKCUIBI coreoOpa3yrolre U Hecoyieoopasyromue. [ uapoKcuabpl: OCHOBaHUS, aM-
¢dotepusie, kuciaotel. Cpeanue, kucisle, ocHoBHbIe COJIN.
O600611eHre cBeICHNI 0 XUMUYecKuX peakiusax. Kinaccupukanns XuMHUECKUX peakIMi M0 pa3IMdHbIM
OCHOBAHUSIM: COCTaBY M YUCIIYy PEarHpYyIOIIUX U 00pa3yIoIUXCcsl BEECTB, TeIoBoMY 3 dekTy, HampaBie-
HUIO0, U3MEHEHHIO CTENIeHEeH OKHMCIICHHS HJIEMEHTOB, 00pa3yIoLX pearupyolue BeecTsa, pase, uCroib-
30BaHUIO KaTaanu3aTopa.
[ToHsATHE O CKOPOCTH XUMHUYECKOH peakiuu. DakTOpsbl, BIAUIIONINE Ha CKOPOCTh XUMUYECKUX PEAKITHil:
MIPUPO/Ia PEarupyIoNINX BEUIECTB, UX KOHIICHTPAIHs, TEMIIEpPaTypa, TUIOMIA (b CONPUKOCHOBEHHUS, HATUYUE
kaTtanuzatopa. Karanus.

JdemMoHcTpauuu

. O3HakoOMJIEHHE ¢ KOJUIEKLIUAMU METAJJIOB U HEMETAJIJIOB.

. O3HaKOMJIEHHE C KOJUIEKIIUSMH OKCUOB, KUCIIOT U COJIEH.

. 3aBUCUMOCTH CKOPOCTH XMUMUYECKON Peakliui OT MPUPOAbl PEarupyronnx BemecTB.

. 3aBUCUMOCTH CKOPOCTH XMMUYECKON Peakluy OT KOHIEHTPALIMH PEearupyromnx BEEeCTB.

14



. 3aBHUCHUMOCTh CKOPOCTH XMUMUYECKON PEAKIMK OT ILTOMIAIN COMPUKOCHOBEHUS pearupyromux Be-
IeCTB (KKUIISIINAN CIIOM»)
. 3aBHUCHUMOCTh CKOPOCTH XUMHUECKON pPEeaKIMK OT TEMIIEPATypPhl pearupyroIINX BEIIeCTB.

JlaGopaTopHbIe ONBITHI

1. B3aumopeiicTBe aMMHaKa 1 XJIOPOBOJIOPOIA.

2. Peakuust HeMTpaIu3alum.

3. Habmonenue TemoBoro 3¢gdexra peakiuy HeHTpaanu3amui.

4. BzaumogeiictBre cepHoit KUCIOThI ¢ okcuaom meau (II).

5. PaznosxeHue nepokcua BOJIOPO/Ia ¢ TOMOIIBIO KaTana3bl KapToders

6. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKON peakiiy OT MPUPOJIbI pearupyroinx BEIIECTB HA IPUMEPE B3aUMO-
JEHCTBHS pAaCTBOPOB THOCYIh(haTa HATPHUS U XJIOpUAa Oapus, THOCYNIb(aTa HATPUS U COJSTHOU KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU PEaKIMK OT IPUPOIbl METAJUIOB MPU UX B3aAUMOJICHCTBUH C COJISI-
HOM KHCIIOTOM.

8. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEaKIIMU OT MPUPO/IbI KHCIIOT MPU B3aUMOICHCTBUHU UX C JKEJIE30M.
9. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIMK OT TEMIIEPATYpHI.

10. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN peaKiMi OT KOHIEHTPALIMH.

11. 3aBUCMMOCTH CKOPOCTH XMMUYECKON PEAKLUU OT IUIONIaJN COIPUKOCHOBEHUS PEarupyrOLIUX BEIIECTB.
12. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakiMy OT KaTaau3aTopa.

XUMHYECKHE PEAKIIUU B PACTBOPAX IJIEKTPOJIUTOB

[TonsiTue 00 PMEKTPOIUTUUECKON JUCCOLHAIIMHN. DICKTPOIUTHI U HEIJIEKTPOJIUTHI. MeXaHU3M JUCCOLHAIITI
AJIEKTPOJIUTOB C PA3TMYHBIM XapaKTepoM cB3U. CTENeHb NEKTPOIUTUUECKON nuccoruanuu. CUiIbHbIE U
ci1abbIe AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUH AIEKTPOTUTHUECKON aucconnanun. Kiaccudukaims HOHOB U UX CBOMCTBA.
Kucnotsl, ocHOBaHMSI U CONTU KaK AIEKTPONUTHI. VX Kmaccudukaius u JUCCOoIUaIusl.

OO01me XMMUYECKHE CBOMCTBA KUCIOT: U3MEHEHHE OKPACKU HHINKATOPOB, B3aUMO/ICUCTBHE C METAJIaMU,
OKCHJIaMHU U THJIPOKCHUIAMHU METAJUIOB U COJSIMU. MOJIeKYJIsIpHbIE U HOHHBIE (TIOTHBIE  COKPAIIEHHBIE)
YpaBHEHUS PEaKLIUi.

XHUMUYECKUN CMBICIT COKPAIIEHHBIX YPABHEHHI. Y CIIOBUS MPOTEKAHUS PEAKINUN MEXAY IEKTPOIUTAMHU J10
KOHIIA. Ps1 akTUBHOCTY METaJJIOB.

OO0111e XUMHUYECKHE CBOMCTBA MIEI0YEH: B3aUMOAEHCTBUE C KUCIOTaMH, OKCHIAMHU HEMETAJIJIOB, COJISIMH.
OO0mre XUMUYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBAHUI: B3aUMOJICHCTBUE C KUCIOTaMU, Pa3JI0OKEHNE
IIPU HAarpEBaHUHU.

OO01Ire XMMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJICHCTBUE C KHCIOTAMH, IIETIOYaMU, COISIMHA U Me-
TajmaMu. B3anmoeiicTBre KUCIBIX COJIeH CO IeI0YaMu.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBHUE COJeH ¢ BOAOW. [ MAPOIN3 COMM CHIIBHOTO OCHOBAHUS U ClIabon
KUCIOTHIL. ['uaponu3 conu cinaboro ocHOBaHMS U CUIIbHOM KucioThl. lkana pH.

CBoiicTBa KHACIOT, OCHOBAaHUM, OKCUJIOB U COJIEH B CBETE TEOPHUH IEKTPOITUTUUECKON TUCCOLUAIIUN U
OKHCITUTEHHO -BOCCTAHOBUTEIBHBIX PEAKIIAM.

JdemMoHcTpanuu.
. HcnplTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCT.
. 3aBHCHUMOCTBD JIEKTPOIIPOBOJHOCTU YKCYCHOM KUCIIOTBI OT KOHLIEHTpauuu. " J[BI>KeHNE OKpalleH-

HBIX HOHOB B 3JIEKTPUYECKOM TOJIE.
. Onpenenenre xapakTepa Cpebl B paCTBOpax COJICH.
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JlabGopaTopHble ONBITHI.
13. Auccoumarus ciaObIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHON KHCIIOTHI.
14. VI3MeHeHne OKpAaCKU UHAMKATOPOB B KUCIOTHOM Cpejie.
15.Peakuiys HeUTpaau3aluy pacTBOpa MIENOUN PAIIUYHBIMUA KUCIOTAMHU.
16. [Tonyyenue runpoxcuaa meau(Il) u ero B3aumMoeiicTBrE € Pa3IUYHBIMU KUCIOTAMH.
17. BzaumopeiicTBue CUIbHBIX KUCIOT ¢ okcuaoM Meau(Il).
18-20. BzaumozeiicTBuE KUCIOT C METAJIAMH.
21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. Ilony4yenue cTyHI KPEMHUEBON KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPHU/- WIH CyIb(aT-HOHbI
24. I3MeHeHue OKpacku MHAUKATOPOB B IIEJIOYHOM Cpejie.
25. B3aumopeicTBre LIEI0YEN C YIIIEKUCIIBIM ra30M.
26. KauecTtBeHHas peakiiysi HAa KAaTHOH aMMOHHS.
27. llomyuyenue ruapokcuna meau(ll) u ero pasnoxenue.
28. BzaumozeiicTBre kapOOHATOB C KUCIOTAMH.
29. Ilonyuyenue ruapokcua sxeneza(Ill).
30. BzaumoseiicTBue kerne3a ¢ pactBopoM cyibdarta meau(Il)
[IpakTuueckue paboThI
1. CBoiicTBa KHCIIOT, OCHOBaHU, OKCHJIOB U COJIEW B CBETE€ TEOPHUH JIEKTPOJIUTHUECKON TUCCOLMAlUU U
OKHCJIUTEIBHO ~-BOCCTAHOBUTENBHBIX PEAKIIUIMA

Pa3nen 2.HemeTanibl U UX coeinHeHUs. (27 4acoB)
CrtpoeHue aTOMOB HEMETAJIJIOB M MX TosioxkeHue B [lepuoanueckoii cucreme. Psij anekrpoorpuiiareabHo-
ctu. Kpucrannuueckue pemérku HeMETalJIOB — MPOCTHIX BELECTB. AJUIOTpONuUs U €€ npuunHbl. Puznye-
CKHe cBoicTBa HeMeTaiIoB. O0IIMe XUMUYECKHE CBOMICTBA HEMETAJIOB!
OKHUCJIUTENbHBIE U BOCCTAHOBUTEIbHBIE.
["anorensl, cTpoeHHE X aTOMOB U MOJIEKYI1. PU3NUYECKUE U XUMUYECKHE CBOMCTBA FAJION€HOB. 3aKOHOMEp-
HOCTH U3MEHEHMS CBOICTB TaJIOTEHOB B 3aBUCUMOCTH OT MX NosioxkeHus B [lepuoanueckoii cucreme.
HaxoieHue ranoreHoB B IpUPOJE U UX MOIYYEHUE. 3HAaYEHUE U TPUMEHEHUE TAJIOT€HOB.
["anoreHoBOIOPO/IbI U COOTBETCTBYIOIINE UM KHUCIIOTHI: IJIABUKOBAs, COJIsiHAsl, OpOMOBOIOPOHAS, HOI0BO-
nopojHas. ['amorenuapl. KauecTBeHHBIE peakliMy Ha rajloreHu1-uoHbl. [[puMeHeHne coeTMHEHnI rajnore-
HOB U UX OUOJIOTHYECKAS POJIb.
O6mas xapakrepuctuka 3aemMeHToB VIA-rpynmnel. Cepa B ipupojie 1 €€ nojyueHue. AJIoTPOIHbBIE MOAU-
(dbuKanuu cepbl U UX CBOWCTBA. XMMHUECKHUE CBOICTBA cephl U €€ MPUMEHEHHE.
CepoBoJIOpOJI: CTPOEHUE MOJIEKYJIBI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, Mody4YeHue u 3Hadenue. Cepo-
BogopoHas kuciota. Cynbhuas U ux 3HaueHue. JIloMuUHOPOPHI.
Oxcun cepri(1V), cepaucras kucnora, cyabputhl. KauecTBeHHas peakuus Ha Cyab(QHUT-HOH.
Oxcup cepoi( VI), cepras kucnoTa, cyibdarel. Kpucrammoruaparsl. KauectBenHas peakiust Ha Cyibdar-
HOH.
CepHast KUCIIOTA - CUIIbHBIN 3J1eKTpoauT. CBoCTBa pa30aBIeHHON cepHON KMCIOTHI, KaK TUITHYHOM KHUCITO-
THI: B3aUMOJICCTBUE C METAJIJIAMU, OCHOBHBIMH U aM(OTEPHBIMHU OKCUIAMHU, OCHOBAHHSIMHU U aM(pOTEPHBI-
MU THIIPOKCHIaMU, cosiMu. KauecTBeHHas peakuusi Ha Cynb(haT-uoH.
OO1as xapakTepucTUKa SJIeMEHTOB VA-Tpymibl. A30T, CTPOSHHE aTOMa U MOJIeKyJbl. DU3HUecKue U XH-
MUYECKHE CBOWCTBA U MPUMEHEHHUE a30Ta. A30T B MPUPOJIE U €r0 OMOJIOTHIECKast POIIb.
AMMHaK, CTpOEHUE MOJICKYIbI U (PU3MYECKHE CBOMCTBA. AMMHaYHas BOJA, HAATBIPHBINA CIUPT, THAPAT
aMMuaka. JJoHOpHO -aKIenTOPHBIM MEXaHNU3M 00pa30BaHUs KaTHOHA aMMOHMsI. BoccTaHOBHUTENIbHBIE CBOM-
cTBa aMMuaka. Cony aMMOHHMS M MX ITpuMeHeHne. KauecTBeHHast peakius Ha KaTHOH aMMOHMUSL.
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Oxcupl a30Ta: HECOIE00pas3yIoLIe U KUCIOTHbIE. A30TUCTas! KUCIOTa M HUTPUTHI. A30THasl KUCJIOTa, e€
MOJy4YeHHUE U CBOMCTBA. HUTpaTHI.

docdop, ctpoenue aroma u aotponus. Pochuasr. Pochun. Oxcuna pochopa(V) u oprodocdopHas kuc-
nota. ®ocdater. Dochopubie ynodperus. NHCEKTULINIBL.

OOm1ast xapakTepucTHKa 31eMeHTOB [V A-Tpynmbl: 0cOOEHHOCTH CTPOEHHS aTOMOB, ITPOCTHIX BEIIECTB U
COEIMHEHM B 3aBUCUMOCTH OT I10JIO>KEHHUS 21eMEHTOB B [lepuonnueckoii cucreme. Yriepoa. AmioTpon-
HbIe MOJU(UKAIMU: aIMa3, Tpagut. AMOp(HBINA yriepos 1 ero copra: caxa, akTUBUPOBAHHBIN yroiib. AJi-
copbuusi. XuMu4eckue cBorcTBa yriepoa. KokcoxuMmudeckoe Mporu3BOJICTBO U ero npoaykuus. Kapouer.
Oxkcun yraepona(ll): ctpoeHne MoJieKysIbl, ToTydeHue u ero csoictsa. Okcua yriaepoaa(1V): ctpoenue
MOJIEKYJIbl, TOJTYYEHHE U €ro CBOMCTBA. YTosbHast KUciI0Ta. COIM YTONbHON KUCIOThI: KApOOHATHI U THAPO-
KapOoHaThl. TexHUYeckas ¥ MUIeBas coja.

Heoprannueckue u opraHndeckue BEmecTBa. YTIeBO0PObl. XUMUYECKOE CTPOSHHE OPraHUYECKHUX Be-
IIECTB, KaK MOPSIOK COeTMHEHHUS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraH, 3TaH, Kak NMpeaeibHbIe YTIeBOAOPOAbl. DTUIICH U alleTUIICH, KaK Hellpee/ibHbIe (HEHACHIIIICHHBIC)
yriaeBogopoasl. ['openne yrineBoaopooB. KauecTBeHHBIE peakIiy Ha HEMIPEIeTbHbIE COSTUHEHHUS.
DTUIIOBBIN CIUPT, €r0 MOoJyuyeHue, MpuMeHeHue u pusnonaoruyeckoe Aeicteue. TpEéXaTOMHBIN CIUPT IIH-
uepuH. KauecTBeHHas peakiivs Ha MHOTOAaTOMHbBIE CIIUPTHI. YKCYCHasl - IPEICTaBUTENb Kilacca KapOOHOBBIX
KHCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemunii B npupoae. Cununuasl u cuiad. OKcu Kpem-
HusA(1V). Kpemnueast kuciora u €€ comu.

[Tpou3BojacTBO cTeKIIa U IeMeHTa. [IpoIyKIHst CHIIMKAaTHOW IPOMBIIIIJICHHOCTH: ONITUYECKOE BOJIOKHO, Ke-
pamuka, dpapdop, pasac. OnTryeckoe BOIOKHO.

Hemeramnst B npupozae. @pakiponHast meperoHka )XUIKOTr0 BO3yXa Kak crioco0 MOTydeHUs: KUCIOpOoaa,
azorta, aprosa. [Tomyuenue pocdopa, kpemuus, xjopa, Hoaa. IIEKTPOIU3 PACTBOPOB.

[TonydeHue cepHOIl KUCIOTHI: CBIPBE, XUMHU3M, TEXHOJIOTHUYECKAsl CXeMa, METOJ] KUTISAIIETO CIIOsI, TPUHITUITBI
Ter1000MeHa, MPOTUBOTOKA U HUpKYyisuun. Oneym. [Ipon3BoAcTBO aMMHaKa: ChIphE, XUMU3M, TEXHOIOTH-
geckasi cxema.

JdemMoHcTpanuu

. Konnekuusa HemeTamios.

. Mogenu KpUCTAIITUYECKUX PEIIETOK HEMETAIOB: aTOMHBIE 1
MOJICKYJISIPHBIE.

. O30HATOP ¥ MPUHITUIIBI €70 PabOTHI

. ['opeHne HeMeTalIoB - MPOCTHIX BEIIECTB: cephl, pochopa, ApeBecHOro
YIS

. OO0pa3ipl TaJToreHOB - MPOCTHIX BEIIECTB.

. B3anmoneiicTBre raJoreHoB ¢ METAJIIIAMU.

. BriTecHenue xyiopa 6poMoM WM Hoja U3 pacTBOPOB MX COJei

. Konneknus npupoaHbIX COETUHEHUH XJ10pa.

. B3anmoneiicTBrue cepbl ¢ METAJJIAMH.

. I'openue cepsl B KUCIOPOJE

. Konnekuus cynbGuaHbIx py.

. KauectBeHHast peakuus Ha CyIbPUA-UOH

. OO0eciBeunBaHNE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM Ta30M.

. B3anmoneiicTBre KOHUIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.

. OOyriauBaHUe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIIOTOM
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. Huarpamma «CocTaB BO3yXay.

. BuneodparmenTst u cnaiasl «Ituusu 6a3aps».

. [Tony4yenue, cobupanue u pacrio3HaBaHUE aMMHAKA.

. Paznoxxenne 6uxpomar aMMOHUS.

. B3anmopnencTere KOHIIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

. I'openue u€pHoro nopoxa.

. Pa3znoxeHne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojibKa B HEM

. OO6pa3siel mpupoaHBIX coenuHeHui hocdopa.

. I'openue docdopa Ha BO3Lyxe U B KUCIOPOJIE.

. [Tomyuenue 6enoro ¢hochopa u UCHIBITAHUE €TO CBOMCTB

. Komnexnust «OGpa3ubl NPUPOIHBIX COSAUHEHUH YIIIepoaar»

. [Toprper H. 1. 3enunckoro. [lornomnenne akTHBUPOBAaHHBIM YITIEM

pacTBOPEHHBIX BEIIECTB MM ra30B.

. YceTpolicTBO IPOTUBOTA3a.

. Mopnenu MoJIeKyl METaHa, ITaHa, TUJICHA U alleTUIICHA.

. B3anmoneiicTBue 3TueHa ¢ GpoMHOM BOJON M pacTBOPOM I€pMaHIaHaTa

KaJusl.

. OO61mure XMMHYECKHEe CBOMCTBA KICIOT Ha PUMepe YKCYCHOU KUCTOTHI. " KauecTBeHHas peakius Ha
MHOI0OaTOMHBIE CIIUPTHI.

. Komnexmust «O0pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUSD.

. Konnekuust crekia, KepaMuKH, HEMEHTA U U3JI€IUNA U3 HUX.

. Konnekuust npoayKIuy CUIMKaTHOW MTPOMBIILIJIEHHOCTH.

. Buneodparmentst u cnaiiap! «I[Ipon3BoACTBO CTEKIIA U IIEMEHTAY.

. Komnexnusa «IpupogHeie coeqMHEHNST HEMETAIIOBY.

. Bugneodparments! u cnaiinpl «@pakioHHas neperoHka »HuaIKoro Bo3ayxa» " BugeopparMeHTsl u
cnaiiipl «[loxydyeHne BoJopo/a, KUCIOPOaa U FaIor€HOB AIEKTPOIUTUIECKUM CIIOCOOOM.

. Monenu anmnapatoB [JIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

. Mogenb KUMAIIEro ciosl.

. Monenb KOJIOHHBI CHHTE3a aMMHUaKa.

. Buneodpparments! u cnaias! «IIpon3BoacTBo cepHoil KUCIOTh. " BuneopparMeHTs! U cliaiiibl

«IIpon3BOICTBO aMMHAKa».
. Komneknus «CeIpb€ 115 MOTYyIEHUSI CEPHOM KUCTOTHI.

JlabopaTopHbIe ONbITHI

3 1. Pacio3HaBaHue rajJoreHu 1-MOHOB.

32. KauecTBeHHBIE peaKLUU HA CYIb(aT-UOHBI.

33. KauecTBeHHas peakiys Ha KATHOH AMMOHHUS.

34. XuMH4eckre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIATA.

35. KauecTBeHHbIe peakiuu Ha GpochaT-noH.

36. [lonyueHue v CBOMCTBA YrOJIBHOW KUCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTPHUs.

IIpakTnyeckune padoTsl
2. I3yueHue CBOMCTB COJITHOW KHUCIIOTHI.
3. 3y4yeHue CBOMCTB CEpPHOM KUCIIOTHI.
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4. ITonyyeHne aMMHaKa U U3y4E€HHUE €ro CBOMCTB.
5. Ilony4yeHue yriieKuciioro ra3a u M3y4eHHe ero CBOMCTB.

Pazagen 3. Mera/uibl M MX coequHenus. (19 yacoB)
ITonoxenune Merawios B [lepuogudeckoit cuctemMe XUMUYECKUX 211eMeHTOB A. 1. MeHaeneesa, cTpoeHne ux
aTOMOB UM KPUCTAJJIOB. MeTalllinyecKkas CBsi3b U METAJUIMYECKasi KpUcTauinueckas pemérka. dusndeckue
CBOMCTBA METAJIOB: 3JIEKTPO- U TEIUIOMPOBOIHOCTD, OTPAXKAOIIAS CIOCOOHOCTD, MNIACTUYHOCTH. CIIaBbI
YEPHBIE U LIBETHBIE.
Mertaibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMUYECKUN sl HApsDKeHM. B3anmoaelicTBue MeTaioB ¢ He-
METaJUIAMH, OKCUJIAMH, KUCIIOTAMHU, COJIIMHU. AJIFOMUHOTEPMHUSL.
CtpoeHure aTOMOB M MPOCTHIX BELIECTB MIETOYHBIX METAJUIOB. 3aBUCUMOCTb (PU3NYECKUX U XUMUYECKUX
CBOMCTB LIEJIOYHBIX METAJUIOB OT 3aps0B SAep UX aTOMOB. OKCUIBI ¥ TUAPOKCHIBI ILIEJTOYHBIX METAILJIOB,
HX TOJYyYEHHE, CBOMCTBA, MPUMEHEHUE. BakHENIINE CONM IIEIIOYHBIX METAJUIOB, UX 3HAYCHHUE B KUBOU U
HEXUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CrtpoeHue aTOMOB U MPOCTHIX BEIIECTB IIETIOYHO3EMEIBHBIX METANIOB. 3aBUCUMOCTh (DU3UYECKUX U XUMHU-
YECKUX CBOMCTB MIEIOYHO3EMETbHBIX METAJIJIOB OT 3apsi/ioB sA/iep UX aToMOB. OKCHUJIBI ¥ TUIPOKCHIBI IIIe-
JIOYHO3EMEJIBHBIX METAJIOB, UX MOJyY€HUE, CBOMCTBA U TPUMEHEHHE. BakHellne coM 1EeI04YHO - 3e-
MEJbHBIX METaJJIOB, MX 3HAYCHHE B MIPUPOJIE U )KU3HU ueroBeka. KapOoHaTel U ruIpoKapOOHATHI KANbIIUA.
XKéctrocTh BOJbI: BpeMeHHas U nocTossHHasA. CriocoObl ycTpaHeHHs BpeMeHHOH k&cTkocTH. CriocoOsI
YCTPaHEHHUs NOCTOSIHHOM KECTKOCTH. MonuTtsl. CoeAHEHUsT aTFOMUHUS B IpUpoie. XUMHYECKUE CBOMCTBA
amoMuHus. OCOOEHHOCTH OKCHJIA ¥ THIIPOKCHIA AIFOMUHUS KaK aM(pOTepHBIX coennHeHni. Bakneiimme
COJIY AITFOMHHHSI (XJIOpUJ, Cylbdar).
OcobeHHocTu cTpoeHus aTroMa xesesa. JKenezo B mpupoe. Baxkueitmme pyasl sxene3a. OKCHUABI U THIPOK-
cunsl xkene3a(ll) u xeneza(lll). Conu xenesa(ll) u xeneza(lll). OOHapyxeHHEe HOHOB KATHOHOB >KEJI€3a B
pacTtBope. 3HaueHHE COEeIMHEHU JKere3a.
Koppo3us xumudeckas v 3J1eKTpOXUMHUYECKasl. 3alluTa METAIJIOB OT KOPpO3uu. MeTaiibsl B IpUpojie: B
cBOOOHOM BUJE U B BUe coeanHeHuil. [lonstue o Mmetamnmyprun. YépHas u nBeTHas Metaimnyprus. [Tupo-
METaJLTyprusi, THAPOMETATYprus, dJeKTpoMeTanyprus. Jlomennsiii npouecc. [lepepaboTka uyryHa B
CTaJlb. DJIEKTPOJIU3 PACILIaBOB.

JdemMoHcTpanuu

. BzaumopeiicTBre HATpus, TUTHS U KaJbLHs C BOJOM.

. ['openue HaTpus, MarHus M Keje3a B KUCIOPOIE.

. Bcnpiiika TepMUTHOM CMECH.

. BzaumopeincTBue cMecH MOPOLIKOB CEPBI U KeJe3a, [IUHKA U CEPBIL.

. BzauMogeiicTBue almroMUHNS ¢ KUCIOTaMU, IIEJI09aMHi U BOJIOM.

. BzaumopeicTBue xkene3a U MEAU C XJIOPOM.

. B3auMozeiicTBre Meu ¢ KOHIIEHTPUPOBAHHOW CEPHOM KMUCIOTON M a30THOM KUCIIOTOH (pa3baBiieH-
HOM M KOHIIEHTPHUPOBAHHOM ).

. Okpacka MmiaMeHu COeTMHEHUSIMHU IIEJIOYHBIX METAJIIOB.

. Okpacka MmIaMeHu COSTMHEHUAMM MIEJIOYHO3EMETbHBIX METAJIOB.

. l"amienne U3BecTH BOJOM.

. [Tonyuenue KECTKOU BOABI B3AUMOJACHCTBUEM YIIIEKUCIIOTO C U3BECTKOBOW BOJIOM.
. YcTpaHeHrne BpeMEHHOH JKECTKOCTH KUMISTYSHUEM U T00aBKOU COJIBI.

. YcTpaneHne NoCTOSHHON JKECTKOCTH 100aBKOM COJIBI.

. WNoHUTHI ¥ IPUHIUTT UX IeUCTBUS (BUACO(PparMeHT).

. Konneknus npupoaHbIX COCTUHEHUN aTiOMUHUS.
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. BuneodparmenTst u cnaiiapl «OKcHI aTFOMUHES B €70 MO (DUKAITAN.

. [Tony4yenne am(OTEpHOro THIAPOKCUIA ATFOMUHUS U UCCIIEIOBAaHHUE €TI0 CBOMCTB.

. Komnexkuns «XMMHUYECKHE NCTOYHUKH TOKa».

. Pe3ynbTarhl AIUTENBHOTO 3KCIEPUMEHTA 110 U3YUEHUIO KOPPO3UU CTAJIBHBIX U3/EJINN B 3aBUCUMO-
CTH OT YCJIOBHH IIPOLIECCOB.

. Boccranosnenue menu u3 okcuaa meau(1l) Bogopoaom.

. Buneodparmentst u cnaiiasl «I [poM3BOICTBO UyTryHA U CTAIH.

. Buneodparmentsl u cnaiiasl «3aenus u3 uyryHa u ctaam.

. Buneodparmentsl u cnaiinpl « Ipou3BoACTBO aTFOMUHUS.

JlaGopaTropHbie ONBITHI

39. B3anmoaeiicTBue xene3a ¢ pactBopoM cynbparta meau(1l).
40. [TonyyeHue U3BECTKOBOM BOJBI U OIBITHI C HEH.

41. [onyuyenue ruapoxcuoB xenesa ( I1) u (I11).

42 KauecTBEeHHbIE PEAKIIMHM HAa KATHOHBI KeJle3a.

IIpakTnyeckue padoThl

6. [Tomyuenue >keCcTKOM BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

7. PenieHne sKCIIepUMEHTAIbHBIX 3a4a4 110 Teme «MeTamisy».

XuUMHSA ¥ OKpYXarolas cpeaa

CrpoeHue 3eMiu: sApo, MaHTHS, 3eMHas KOpa, UX XUMUYECKUH cocTaB. JIutocdepa u e€ XxuMudeckuii co-
ctaB. Munepainsl. Pyabl. Ocagounsie nopoasl. [lone3nsie nckonaembie. XUMHUECKUM cOCTaB rUAPOCHEPHI.
XUMHUYECKUH cocTaB aTMOC(hEpHI.

HcTouHnKHM XMMHUYECKOT0 3arpsA3HEHUsI OKpyXxKatoliei cpesbl. [ 1obanbHble SKOI0rHuecKre mpooieMbl ye-
JIOBEYECTBA: MAPHUKOBBIN 3(P(PEKT, KUCIOTHBIE JOXKIU, 030HOBBIE JAbIPbl. MEXyHApOIHOE COTPYIHUUYECTBO
B 00J1aCTH OXpaHbl OKpYXKaroIlel cpesibl OT XUMUYECKOT0 3arpsi3HEHUs. «3esIEHast XUMUS.

JdemMoHcTpanuu

. BuneodpparmenTts! u cnaiiasl «CtpoeHue 3emin u e€ XuMudeckuil coctay. " Kosuiekius MuHepanos
Y TOPHBIX MTOPOJ.

. Komnexnnsa «Pynbl MeTamioBy.

. BuneodpparmenTs! u cnaiipl «l'106anbHble 3KOJI0TMUYECKHE MTPOOIEMbI UETIOBEYECTBAY.

JlaGopaTopHbI€ ONBITHI
43. 3yueHue rpaHuTa.

Pa3nes 4.00001menne 3HaHUH 10 XMMHH 32 Kypc OCHOBHOM mKoJbl. [logroroska k OcHOBHOMY rocy-
AAPCTBEHHOMY JK3aMeHy. (7 yacoB)

CTpoeHne aTOMa B COOTBETCTBHU C ITOJIOKEHUEM XUMHUYCCKOI'O 3JIEMEHTA B Hepnozmqecxoﬁ CHUCTEMEC.
CrpoeHue BeliecTBa: XMMHUECKast CBS3b M KPUCTANINYECKUE PEeHIETKU. 3aBUCUMOCTD CBOICTB 00pa3oBaH-
HBIX 3JIEMEHTaMH MPOCTHIX BELIECTB (METANIOB, HEMETAJUIOB, OJJarOPOAHBIX Ta30B) OT MOJIOKEHUS dJIEMEH-
ToB B [lepuoandeckoii cucreme. TUIONOTHS HEOPTaHUYECKUX BEILIECTB, JEICHHE UX Ha KJIACCHI U TPYIIIHIL.
[IpencraBurenmu.

[Ipu3Haky u ycnoBusl MPOTEKAHUS XUMUYECKUX PeaKUUid. TUIIOIOrUsl XUMUUECKUX PEAKIH M0 pa3InyHbIM
OCHOBAaHUAM. PeaKI_II/II/I HOHHOI'O 06M€Ha. OKHCIIMTEIFHO-BOCCTAHOBHUTEIILHBIE pCaKkmuu.

XUMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB. XapaKTEPHBIC XUMUICCKHE CBOMCTBA COICOOPA3YIOITUX OKCH-
JIOB, TUJIPOKCHUIOB (OCHOBAHUM, KUCIIOT ¥ aM(pOTEPHBIX TUIPOKCHIOB), COJICH.
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YYEBHO-METOANYECKOE OBECIIEYEHHE

VMK «Xumus. 8/9xmacey

1. Taopuensu O. C. Xumus. 8/9 knacc: yueOHUK a1 o01ieoOpa3oBatenbHbix opranusanuii / O. C. I'a-

opuensia, U. I'. Octpoymos, C. A. CnaakoB. — M.: IIpocsemenue, 2019

INabpuensu O. C. Xumusa. Meroaudeckoe mocodue s 8 kiiacca yueOHoe rmocobue ajis ob1eoopa-

3oBarenbHbIX opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocse-

menwne, 2019

I'a6puensu O. C. Xumust. COOpHUK 3a1a4 U yrnpakHeHuit. 8/9 kimacc: yuebHoe mocobue ajs oore-

obpazoBatenbHbIX opranuzauuit/ O. C. I'abpuensu, U. B. Tpuryouak M.: [Ipocsemenue, 2019
Hugpopmayuonnsvie cpeocmesa

1. http://www.alhimik.ru. IIpeacraBieHbl pyOpUKHU: COBETHI A0UTYPUCHTY, YUUTEIIO0 XUMHH,

CTIPaBOYHHK (0O4eHB OO0JIbIIAst MOJ00PKA TAOJIHII U CIIPABOYHBIX MaTEPHAJIOB), Beceast XUMHS,
HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHUH).

2. http://www.hij.ru. JXypran «XuMus ¥ )KU3HBY» TOHATHO U 3aHUMATEIILHO PACcCKa3bIBaeT 000 BceM
MHTEPECHOM, 4TO IPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnexTponHsIit )xypHan «XUMHKH U XUMUS», B
KOTOPOM TIPE/ICTABICHO MHOXECTBO

OITBITOB 10 XUMHH, 3aHUMATEIILHON HH(POPMAIIH, TI03BOJISIONICH YBIEUh YICHHKOB
OKCIIEPUMEHTAILHON YaCThIO TPEIMETA.
4. http://c-books.narod.ru. BceBo3morkHast auTeparypa mo XuMHuH.

5. http://www.drofa-ventana.ru. M3BectHoe u3naTe’abCcTBO yaeOHO# muTepaTypbl. HOBUHKHM Hay4HO-

MOMYJISIPHBIX ¥ 3aHUMATENbHBIX KHUT 110 XHMUH.

6. http://1september.ru. >XKypHan mis yuurenei u He TONbKO. bonbioe KoamyecTBO paboT
YYEHUKOB, B TOM YHCJIE M UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBII MOPTAT CO CCHUTKAMH Ha
o0Opa3oBaTeybHbIE CAaNThI 110 XUMUH.

8. www.periodictable.ru. COopHUK cTaTell 0 XUMHUYECKHUX JIEMEHTaX, HIUTFOCTPHUPOBAHHBIN IKCIIE-

PUMEHTOM
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