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B yuebHom msane MBOY Kwuukeranckoii COIIl ArphI3cKOro MyHMIIUMIATBLHOTO —paiioHa
Pecniy6siuky TaTtapctaH Ha u3yueHue ripegMeTa Xumus B 8-9 kaccax orBoautcst 138 uacos (B 8
kacce — 70, 9 knacce — 68 uacoB B rof).

8 xiacc
IInanupyemMble pe3y/ibTaThbl H3yYeHUs] yUeOHOro nmpeaMera « X uMHus»

JINYHOCTHBIMH pe3y/bTaTaMH U3yuyeHus Tipe/iMeTa « XUMUs» B 8 K/iacce sIB/SIOTCS
crefyrolye yMeHus:

0CO3HaBaTb €JWMHCTBO U LE€JIOCTHOCTb OKPY>KalOIIero Mrupda, BO3MO>KHOCTH €Tr0
[103HAaBaeMOCTH M 00BSICHUMOCTHA Ha OCHOBE ,E[OCTH)KGHHFI HAYKW;

TIOCTeTIeHHO BbICTpaMBaTb COOCTBEHHOe 1[eJIOCTHOE MHPOBO33peHHe: O0CO3HaBaTb
MoTpeOHOCTP W TOTOBHOCTH K CaM000pa3oBaHMIO, B TOM UHCAe M B paMKax
CaMOCTOSITe/IbHOU [1esITeIbHOCTHU BHE LLIKOJIbI;

OLIEHUBATb )KM3HEHHbIE CUTYAIUX C TOUKU 3peHUst Oe301acHOro oopasa >XU3HU U
COXpaHeHUs1 3/10POBbSI;

OL€HMBATb 9KOJIOTUYeCKUi PUCK B3aMMOOTHOILIEHHH Ue/ioBeKa 1 MMpruponl.

(opMHpOBaTh 3KOJI0TMUYECKOe MBIIIJIeHe: YMeHHe OLleHUBATb CBOMO JleTe/bHOCTb U
MOCTYIKY JPYTHX JIFO/lel C TOUKH 3peHHsI COXpaHeHUsI OKPY Karolleil cpe/ibl - rapaHTa

YKM3HU ¥ GJ1aroro iy us Toieid Ha 3emrie.

MeTanpeAMeTHBIMH pe3y/ibTaTaMu U3yueHusl Kypca « XUMUsI» SIB/sieTCsl pOpMUPOBaHUe
YHUBEPCaTbHBIX yueOHbIX AericTBui (Y'Y ).

PeeyaamuegHble YYI:

CaMOCTOSITe/TbHO 00HApYKUBaTh U (hOPMYIMPOBATh YueOHYI0 Mpob/iemMy, orpe/esisTh
11eJTb yueOHOM /IesiTe/TIbHOCTH;

BBIJBUI'aTb B€PCHUM pellleHuA HpO6HEMbI, 0CO3HABaTb KOHEUHbIM pe3yJ/bTar, BbI6I/IpaTb
W3 IIpeJyIO’KEHHBIX U UCKATh CAMOCTOATE/IbHO CPeACTBa AOCTH)KEHUA LeJIN;

COCTaBJIATh (I/IH,E[I/IBI/I,E[ya]'IbHO njin B rpynne) IJIaH pelieHrs HDO6JI€MI>I;

paboTasi 1o T1aHy, CBepsITh CBOU JIeHCTBUS C 1ieJbI0 U, TPU HeOOX0AUMOCTH,
VICTIPABJISITh OIIMOKHK CaMOCTOSITE/TbHO;

B /IMaJiore C yUnTe/ieM COBEpIIeHCTBOBATb CAMOCTOSITE/TEHO BhIPAOOTaHHBIE KPUTEPUN
OL|eHKHU.

IosHnasamenbHble YY/I:

aHa/TM3UPOBaTh, CPABHUBATh, K/1aCCU(PUIIUPOBATh U 0000111aTh PaKThHI U SBIEHUSI.
BbISIBASITE NPUYMHBI U CJIEACTBUS MTPOCTHIX SIBJIEHUM.

OCYLECTBJISITh CPaBHEHUE, K/TaCCU(PUKALIUIO, CAMOCTOSITE/IbHO BbIOMpPast OCHOBAHUS U
KPUTEPUHU [1Ji YKa3aHHBIX JIOTUUECKUX OTepaLiyid;

CTPOUTH JIOTHUYECKOe PacCyKJeHue, BK/IIoUarolllee YCTaHOBIeHHe TTPUUMHHO-
CnefiICTBeHHbBIX CBSI3€i.

CO3/]aBaTh CXeMaTUUECKHEe MOJIE/IH C BbIJ|e/IEHUEM CYI[eCTBEHHBIX XapaKTePUCTUK
00BeKTa.

COCTABJISITh T€3UCHI, Pa3/INUHbIe BU/IbI TVIAHOB (TIPOCTHIX, CJIOXKHBIX U T.I1.).
nipeo6Opa30BbIBaTh HHGOPMALIMIO U3 OJJHOTO BU/A B ApYroM (Tab/UIly B TEKCT U I1p.).

yMeTb OTpe/IeNIATh BO3MOXKHbIe NCTOUYHUKHM He0OXOAUMBIX CBe/leHUM, TTIPOU3BOIUTh
MOUCK UH(OPMALUU, aHaIU3UPOBAaTh U OLI€EHUBATh €€ J0CTOBEPHOCTb.

KommyHukamueHble YY/I:

CamMoCTOATe/IbHO OPraHM30BbIBaTh yuebHOe B3aUMO/IeliCTBYe B TPyTITe (orpeensTh obime
Lie/iv, pacrpezieisitTb POJIU, 0TOBapHBaTLCS APYT C APYTOM U T.J.).

IIpegMeTHBIMHM pe3y/IbTaTaMHM M3yueHUs IpeaMeTa «XUMUS» SIBJISIFOTCS Crle/lyrolye

YMeHHUsI:

Tema: «BBegenue B xumuro. IIpegmer xumun»
BbinycKHUK Hayuumcs:



PaCKprBaTb CMBIC/T OCHOBHBIX TTOHSITHI: BelecTBo, XUMHYECKUMN 5JIEMEHT,
OTHOCHUTEJIbHAaA aTOMHAA U MOJIEKYJ/ISIPHASA MdCCHI;

Ha3bIBATh XUMHUUECKHUE 3JIEMEHTHI;



BBIUNC/IATE OTHOCUTE/IBHYIO MOJIEKYJ/IAPDHYIO M MOJIAPHYIO MaCChI BeIleCTB, d TaKXe
MaCCOBYIO [OJIF0O XUMHWUYECKOT'O 3/IEMEHTAd B COeIMHEHUAX /I OL€HKH UX HpaKTHHECKOﬁ
3HAaUYMMOCTH,

co0OJTro1aTh TIpaBU/Ia TEXHUKK 0e30T1aCHOCTH TIPY TIPOBe/IEHUH Ha0JTI0/IeHNH U OTIBITOB
BbInycKHUK Noay4um 803MOMCHOCMb HAYYUMbCS:

OorpenesdaThb POJib PAa3/IMUHBIX BELIECTB B [IPUPOJE U TEXHUKE,

XdpPaKTepPHU30BaTb METO/bI XHMUUeCKOn HayKH (HaGJ'I}O,EI;EHI/Ie, CpaBHeHHE, SKCIIEDUMEHT,
HBMEPEHI/IE) N UX POJiIb B IIO3HAHWH TIPUPOIbI

Tema: «<ATOMBbI XMMHYECKHX 3/IEMEHTOB»
BbinyckHUK Hayuyumcs:

PackpeiBaTh CMBIC/I OCHOBHBIX ITOHATHM: aTOM, U30TOIIbI, XUMHUYeCKasi CBSI3b,
3/IeKTPOOTPULIATE/ILHOCTS;
OOBICHATD (PM3MUECKU CMBICT ITOPSIIKOBOI0 HOMepa 3/1IeMeHTa, HoMepa IPYTIIb,
HOMepa [eproza;
COCTaBJISITb CXeMbI CTPOEHHSI aTOMOB I1epBbIX 20 3/1eMeHTOB NTepUOANUeCKON CUCTEMBbI
O.N.Menpeneesa;

pa3/inyaTh BHU/bI XUMHYECKOM CBSI3M: HNOHHYI0, KOBaJIEHTHYIO ITOJ/IAPHYIO0, KOBA/IEHTHYHO
HEMOJIAPDHYIO U MeTa/IJ/IMYECKYTO;

1300pakaTh 371eKTPOHHO-NOHHBIE (POPMYJIbI BelieCTB, 00pa30BaHHBIX XMMUUYECKUMU
CBSI3sIMH Pa3HOTO BU/A.
BbinyCKHUK nosyyum 803MOMCHOCMb HAYUUMbCA:

0CO3HaBaTh 3HauUeHHe TeopeTHUYeCKUX 3HAHUM [iJist IPAKTUUeCKOM JesiTe/TbHOCTH
4yeJIoBeKa;

OIMKWCBIBAThL U3yUEHHLbIE 00BeKThI KaK CHUCTEMBI, TIDUMEHASA JIOTUKY CUCTEMHOI'O dHAJ/IM3ad

Tema: «IIpocTbie BeljecTBa»
BbinyckHUK Hayuyumcs:

K/IacCU(ULMPOBaTh XMMUUYECKHe 371eMeHThI Ha MeTajl/lbl, HeMeTasl/lbl, THEPTHbIE
3/1eMeHTHI (Tasbl) [/11 0CO3HaHMsI B&YKHOCTU yTIOPSJOUeHHOCTH HayYHbIX 3HAHUH;
BBIUMC/IATH KOJTMUECTBO BelljecTBa, 00beM M/l Maccy 10 KOJIMUeCTBY BelllecTBa;
BbinyCKHUK nosyuum 803MOXCHOCMb HAYUUMbCA:
pa3BUBaTb KOMMYHUKAaTUBHYIO KOMITIETEHTHOCTb, UCII0JIb3Ys CPe/ICTBA YCTHOM U

MMUChbMEHHOW KOMMYHUKAIMU TTpU paboTe C TeKCTaMy yueOHUKA U [JOTIO/THUTETbHOM
JIUTepaTypOi, CTIPABOYHBIMH TabIUIIAMU;

TIPOSIB/ISITE TOTOBHOCTD K YBa)KEHUIO WHOW TOUKH 3PeHHUs ITPU 00CY>KIeHNH pe3yJ/IbTaTOB
BBITTOJTHEHHOMN paboThI
Tema: «CoeguHeHHUsI XUMHUYECKHX 3JIEMEHTOB»
BbinycKHUK Hayuumcsi:
onpeJiesIsiTb CTENeHb OKUC/IeHUS 3/IeMeHTa B COeIMHeHUSIX;
oripeziesisiTh TPUHA/IJ/Ie)KHOCTh BELeCTB K Orpeze/IeHHOMY K/1aCCy HeOpraHUuYeCcKux
BelLLleCTB;

pa3nMuaTh KCIePUMeHTaTbHO KUCIOTHI U IEI0UH, M0JTb3YsICh UHAUKATOPaMHU;
0CO3HaBaThb HEOOXOAUMOCTh COOJTIOIeHNsT Mep Oe30TTacCHOCTH TIpU 00OpallieHHH C
KHCJIOTaMU U 1]eJI0YaMH.

BBISIBJIATEH 3aBUCHMOCTEL CBOMCTB BelleCTB OT CTPOEHUA UX KPUCTAJVIMUECKUX pELLIéTOKZ
HNOHHBIX, dTOMHBIX, MOJIEKYJ/IAPDHBIX, META/I/TUUECKHX

TIPUTOTOBJISITE PACTBOPHI C ONPeie/IEHHON MacCOBOU [10/1el PACTBOPEHHOTO BellleCTBa;
COCTaBJIATH GOPMYJIbl HEOPraHWYeCKUX COeIMHeHU 0 CTereHsIM OKUC/IeHHs
3/IeMEHTOB, a TaKKe 3apsi/jlaM MOHOB, yKa3aHHBIM B Tabsivlie paCTBOPUMOCTH KUCJIOT,
OCHOBAHWI U COJIeH;

BbinyCKHUK NO/Myuum 803MOXCHOCMb HAYUUMbCS:

HCTI0/b30BaTh MPUOOpPeTeHHbIe 3HAHUSI U YMEeHUsT B TIPAKTUUECKOU /eI Te/TbHOCTH U
TOBCeHEBHOM >KU3HU [I/1s1 IPUTOTOBJIEHHMSI PACTBOPOB 3a/laHHOM KOHLIEHTPALIUH.



Tema: «3MeHeHus1, IPOUCXOASALLHE C BellleCTBAMM»
BbinycKHUK Hayyumcs:



MIPUBOZUTE NIPUMeEPbl XMMHUYeCKHX MPOLIeCCOB B TIPUPOJIE;

n300pa)kaTh CYLIHOCTb XUMUUYECKHX PeakKL{1i C IOMOILbI0 XUMUYEeCKHX YpaBHEHUH;
OOBSCHATH Pa3/IMYHbIe CTIOCOOBI K/IaCCU(PHUKALIMN XUMUYeCKUX PeakIvii; IPOBO/UTh
XUMUYeCKHe OTbITHI U SKCTIePUMEHThI U OObSICHSITh UX Pe3y/bTaThl;

BbInycKHUK NOAy4Um 803MOMCHOCMb HAYUUMbCA:

TIOHUMATh POJIb XMMUUECKHX TMPOLIeCCOB, MPOTEKAIKX B MPUPO/IE;
rpPaMOTHO 00pallaThCs C BelleCTBAMU B TIOBCEIHEBHOM >KHU3HHU.

Tem: «PacTBopenue. PactBopbl. CBoMCTBA PaCTBOPOB 3/IEKTPOJIUTOB»
BbinycKHUK Hayuumcs:

PacKpbIBaTh CMBIC/I OCHOBHBIX MOHSITUM: PACTBOPSI, 3/IEKTPOIUT U HE3JIEKTPOJIUT,
5J1eKTPO/IUTHYEeCKas! AUCCOLMALIMS; OKUC/IUTE/Ib U BOCCTAHOBUTEb, OKUC/IEHNEe U
BOCCTaHOBJIeHUe

0OBSICHATB CYIIHOCTb peaklivii HOHHOTO 0OMeHa;

K/1acCU(ULMPOBaTh OKCH/IbI U OCHOBAHUSI TI0 CBOMCTBAM, KMUC/IOThI M COJIM TI0 COCTaBY;
COCTaBJISITh YPaBHEHUSI 3/IEKTPOJMTUUECKOM AUCCOLMALIMM KUCJIOT, Lje/Iouel, CoJiel;

T1I0J/IHbIEe U COKpaH_[éHHBIe HNOHHbIE€ YDAaBHEHUA peaKL[I/Iﬁ 06MEHa; YPpaBHEHUA
OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIX peaKL[Hﬁ;

COCTaBJISITh YpaBHEHUSI PeaKLiii, COOTBETCTBYIOIIMX MOC/Ie/I0BaTeIbHOCTU («LETI0YKe> )
ripeBpallleHUi HeOpraHUUeCcKUX BelecTB pa3/IMUHbIX K/1aCCOB;

Ha3bIBaTh O0IIMe XUMHUUECKHe CBONCTBA, XapaKTepHbIE /IS KaXKI0Tr0 M3 K/I1aCcCoB
HeopraHWYeCcKUX Bell[eCTB: KUCI0T, OCHOBaHUM, COJIel;

TIPUBO/IUThH NIPUMePbI PeakLUii, MOATBEePXK/A0LUX XMMUUeCKre CBONCTBa
HEOPraHWYeCKHX BellleCTB: OKCUO0B, KUCIOT, OCHOBaHUU U COJIel;

COCTaBJIATh OKUCTUTETbHO-BOCCTAHOBUTE TbHBIN OasiaHC ([J11 U3yUeHHbIX PeaKlyii) 1o
Tpe/JIOKeHHBIM CXeMaM peakLUil U OTpe/ie/iiTh BeleCTBO-OKUC/IUTE/Tb U BellleCTBO-
BOCCTaHOBUTE/b B OKUC/TUTE/IbHO-BOCCTAHOBUTE/TbHBIX PeaKLUsX;
TIPOBO/IUTH /1abOpaTOpPHBIE OIBITHI, TOATBEP)KAAOIIe XUMUUECKHe CBOMCTBA OCHOBHBIX
KJ/IaCCOB HEOpPraHUUeCKUX BellleCTB;

BbInycKHUK noayyum 803MOMCHOCMb HAyUUMbCS:
COCTaBJISITh MOJIEKYJISIPHbIE U TO/THbIe MOHHBIE YPaBHEHUs 110 COKPaIlléHHbIM MOHHBIM
ypaBHEHUSIM;

TIPUBOZUTE NIPUMeEpPHI peaklvii, MOATBEPKAAI0LMX CYI|eCTBOBaHUEe B3aUMOCBSI3U MeXy
OCHOBHBIMHM KJ/laCCaM{ HEOpPraHMUYeCcKuX BellleCTB;

HCTI0/Ib30BaTh MPUOOPETEHHBIE K/TFOUEBbIe KOMITETEHTHOCTH MPH BBITIOJTHEHUH
HCCJIe/IOBaTe/TbCKUX TIPOEKTOB TI0 U3YUEHHIO CBOMCTB, CIIOCOOOB TMO/TyUeHHs U
pacrio3HaBaHUs BelleCTB;

BbISIB/IATH CYLL|eCTBOBAHHE FeHEeTUYEeCKON B3aUMOCBSI3U MeXX/y BellleCTBaMu B PSAY:
TPOCTOE BeleCTBO — OKCHUJ, — TUAPOKCU], — COJIb;

Copepxanue yue0HOro npegmera «XuMHs»
8 kmacc (70 yacoB)
Tema 1. BBejenue B xumMuio (6 u)

XUMHsI — HayKa O BellleCTBaX, UX CBOWCTBAX W MPeBpallleHHUsX.

[ToHsTHE 0 XMUMHUECKOM 37ieMeHTe U JopMax ero CyIrieCTBOBaHUs: CBOOOAHBIX aTOMax,
MPOCTBIX U CJIOXKHBIX BeIIecTBa

[TpeBpaiijeHus BeirjectB. OTIMUHE XUMUUECKUX PeaKIUi OT PU3HUECKUX SIBJIEHUH.
Po/b XUMHH B >)KU3HHU Ue/I0BeKa.

Kpatkue cBemeHust U3 UCTOPUM BO3HMKHOBEHUS U pa3BUTUs XUMUU. [lepros anxummm.
[Monsite o ¢unocopckom kamHe. Xumusg B XVI B. Pa3Butme xumuu Ha Pycu. Ponb



0TeYeCTBEHHBIX YUeHbIX B CTAHOBIEHUM XUMHUECKOU HayKu - paboTel M. B. JlomoHOCOBa, A. M.
Bytneposa, [I. I. MeHeseeBa.



XvMuryeckasi CHMMBO/MKA. 3HAaKM XUMHUUYECKHX 3JIEMEHTOB U TIPOMCXOXKAEeHHWe UX
Ha3BaHu. Xumuueckre (opmysbl. MHIeKChl U Ko3dduimeHTl. OTHOCUTeIbHbIE aTOMHAas U
MoJieKy IsipHasi Macchl. PacyeT MaccoBoM ZI0/1M1 XUMUYECKOr0 37ieMeHTa 1o (hopMyrie BellecTBa.

[Teproguueckasi cucremMa XxMMUUeCKux 3jemeHTOB [I. V1. MeHpeneeBa, ee CTpyKTypa:
Masible ¥ OOJblIMe TepUo/ibl, TPYMIbI U MOArPYMIbI (r/1aBHasi U nobouHast). Ileproanueckas
cucTeMa Kak CIpaBOYHOE MOCoOUe [jist TIOyYeHUs] CBe/IEHUH 0 XUMUUECKUX d/IeMeHTaX.

PacuéTtHble 3agaun. 1. HaxoxeHue OTHOCUTE/ILHOW MOJIEKY/IIPHOM MaccChl BelllecTBa
M0 ero xumuueckoil Qopmyse. 2. BpluncieHrWe MacCOBOW JOMM XWUMHUYECKOTO 3/eMeHTa B
BeLL|eCcTBe 110 ero Gopmy.ie.

IIpakTHueckass pabdora Ne 1. 3HakKOMCTBO C J/1abOpaTOpPHBIM 00OpPY/IOBAHHEM.
IIpaBuna Thb.

IIpakTnueckas padora Ne 2 HabrozeHue 3a ropsiiiieii CBeuoi.

Tema 2. ATOMBI XMMHUYECKHUX 3/ieMeHTOB (10 u)

ATOMBI Kak ¢opma CyILeCTBOBaHHSI XMMHUUECKUX 3/1eMeHTOB. OCHOBHbIE CBe/leHUs O
CTpOEeHMM aTOMOB. JloKa3aTe/lbCTBa CJIOKHOCTH CTpoeHUst aTtomoB. OmbiThl Pesepdopga.
[TnaHeTapHast MoZie/lb CTPOEHHsI aTOMa.

CocTaB aTOMHBIX siZlep: MPOTOHbI U HeUTPOHBI. OTHOCHTe/IbHAs aTOMHasl Macca.
B3aumMoCBsA3b NOHATUIN «IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHAsI aTOMHasl Macca.

W3meHeHue uucna IIPpOTOHOB B dA4pe daTOMa - 06pa30BaHI/Ie HOBBIX XHWMHNUYECKHX
5JIeMEHTOB.

Vi3meHeHMe umc/ia HEUTPOHOB B siipe aToma - oOpa3oBaHHe M30TOMNOB. COBpeMeHHOe
orpeie/IeHHe TIOHATUS «XUMHUUeCKUH 3/1eMeHT». V30Torbl KaK pa3HOBH/JHOCTH aTOMOB OJIHOTO
XUMUYECKOTO 3J/IeMeHTa.

OnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 000/I0UeK aTOMOB XHMHUECKUX 3/ieMeHTOB Nel-
20 nepuoguueckon cucrtemsl [1. 1. Mengeneesa. [loHsiTue 0 3aBepleHHOM U He3aBeplIEeHHOM
3/IEKTPOHHOM CJI0€ (3HepPreTUuecKoM ypOBHE).

[Teproguueckasi cucrema xuMuueckux siemMeHToB [l. V1. MeHpeneeBa v CTpoeHue
aToMOB: (M3UUYECKUI CMBIC/ MOPSIIKOBOIO HOMepa 3/ieMeHTa, HOMepa IpyIIbl, HoMepa
nepuoza.

W3meHeHre uncia 5/1eKTPOHOB Ha BHELLIHEM 3/IEKTDOHHOM YPOBHE aToMa XHUMHUYEeCKOTro
j/ieMeHTa - 0Opa3oBaHHe TOJIOXKUTeNbHbIX M OTpHULaTeNbHbIX HMOHOB. MOHBI, 0Opa3oBaHHbIE
aTOMaM{ MeTas/JIOB U HeMeTa/l/IoB. [IpUuMHbI M3MeHeHUs] MeTa//IMYeCKUX U HeMeTalJIn4eCKUX
CBOICTB B Mepuo/jax U rpynmax.

OOpa3oBanve OuHapHbIX coeauHeHWH. IloHaTve 006 wWoOHHON cBsisu. CXeMbl
00pa3oBaHUst MIOHHOMW CBSI3H.

B3auMozielicTBlie aTOMOB XUMHUECKHX 3JIEMEHTOB-HEMETA/UIOB MeXAy Co0ou -

oOpa3oBaHue JByXaTOMHBIX MOJIEKYJI TIPOCTBIX BeleCcTB. KoBasieHTHasi HEImoJIsipHast XUMUYecKast
CBSI3b.

ONeKTPOHHbIE U CTPYKTYPHbIe (DOPMY/IbI.
B3aumojielicTBie aTOMOB XWMWUECKHX 37IeMEHTOB-HEMETA/IZIOB MeXAy Co0oi -

obOpa3oBaHWe OWHAPDHBIX COEJUHEHUN HEMEeTA/ZIOB. JOJIeKTPOOTPUIIATeNbHOCTh. [IoHSITHE O
KOBaJ/IEHTHOM TIOJISIPHOM CBSI3U.

B3auMojieiicTBiie aTOMOB XMMHUYECKUX 3/IeMEHTOB-META/UIOB MeXAy Co0oi -
obpa3oBaHHe MeTa/UTMUeCKUX KPUCTa/UIOB. [TOHSATHE 0 MeTa/l/TMueCKOM CBSI3U.

JeMoHcTpanuu. Mozenu aTOMOB XMMUUYeCKUX 371eMeHTOB. Ilepuoguueckas cucrema
XAUMUUecKux 3yemeHToB 1. . MeHzeneeBa.
Tema 3. Ilpoctbie BemecTBa (74)

IlonoxxeHre MeTal/IOB M HeMeTal/OB B HEPHO,E[PI‘-IECKOIZ cucremMe XHMMHUYECKHX
3JIEMEHTOB ,Z[ n. MeH,ELEIIEEBa. Bakueiiie MpOCThIE BeLeCTBa - MeTAJIJIbL: KeJie30, aﬂwMHHHﬁ,

KaJTbI[H, MarHUM, HaTpui, Kaauii. O61ue ¢hu3nueckre CBOMCTBA META/IOB.

BaxHelile MpoCThie Bel[ecTBa - HeMeTasibl, 00pa30BaHHbIE aTOMaMU KHCJIOPO/Ia,
BOJIOPOZIA, a30Ta, cepbl, Gocdopa, yriepoga. CriocoOHOCTE aTOMOB XMMUYECKUX 37IEMEHTOB K



00pa30BaHUI0 HECKOJIbKUX TIPOCTHIX BeIeCTB - aIoTPOMNus. AJIJIOTPOMHbIE MOAWGUKALUU
kuciopoza, ¢dochopa u onoBa. MeTannuueckre W HeMeTa//IMuecKUe CBONCTBA TMPOCTBIX
BeljeCcTB. OTHOCUTE/IbHOCTD JieJIeHHs] TIPOCTBIX BellleCTB Ha MeTa/lIbl U HeMeTalllbl.



ITocTosiHHasi ABorazpo. KonmuectBo BelljecTBa. Mosib. MovisipHasi Macca. MoJisipHbIi
00BbeM ra3oobpasHbIX BelrecTB. KpaTHble eIMHUIIBI KOJMUYECTBA BeleCTBA — MUJTUMOJb U
KWJIOMOJIb, MWUIAMOJISIDHasE W KWIOMOJISIPHasE MacChl Bell[eCTBa, MU/UIUMOJISIDHBIA U
KUJIOMOJISIPHBIM 00beMbI Ta3000pa3HbIX BEIeCTB.

PacueTsl C MCnonb30BaHMEM TOHATHM «KOIMYECTBO BellleCTBa», «MOJIIpPHas Macca,
«MOJISIPHBIM 00BeM ra30B», «IIOCTOSTHHAsE ABOTa[pO».

Pacuernbie 3ajaumn. 1. BblumcieHre MOSIDHOW MacChl BeLIECTB MO XUMUYECKHUM
dbopmysam. 2. PacueTbl C WCIO/Ib30BaHWEM TIOHSITUN «KOJIMUECTBO BeleCTBa», «MOJISIpPHAst
Macca», «MOJISIPHBIN 00beM ra30B», «IIOCTOSTHHAsE ABOTa/IpO».

JeMoHcTpanuu. HekoTopbie MeTal/ibl U HeMeTa/l/ibl KOJIMUeCTBOM BelljecTBa 1 MOJIb.
Moenb MOMSIpHOTO 00beMa ra3000pa3HbIX BelleCTB.

Tema 4. CoeguHeHUA XMMUYECKHUX 3/1IeMeHTOB (14 u)

Crenenp okucnenus. OnpefiesieHue CTelleHW OKMCJ/IEHUS 3/1eMEHTOB 10 XMMHUYeCKON
tdopmysne coeaunenusi. BamentHocTh. CocraBneHue (opMys OMHAapHBIX COeIWHEHW, OOLuii
cocobd WX Ha3blBaHWS. BWHApHbIE COeAVHEHHWS: OKCHABI, XJIOPUABI, CyJbGUABl U  [p.
CocraBnenve ux ¢opmys. IlpeacraBureny OKCHIOB: BOJQ, YIJIEKUC/IbIM ra3 M HerauleHas
n3BecTb. [IpesicTaBUTeNN 1€TyUNX BOJOPO/HBIX COeIMHEHNI: XJIOPOBOZAOPO/, ¥ aMMHaK.

OcHoBaHMsI, UX COCTaB W Ha3BaHWs. PacTBOPMMOCTb OCHOBaHM B Boje. Tabsuija
PacTBOPUMOCTH THAPOKCU/IOB U coJied B Boge. [lpencTraBuTenu 1iesioueit: TUAPOKCHbI HAaTPUs,
Kanusi U Kanblusi. [IoHsATHe O KauyeCTBEHHBIX peaklusix. WMHAWKaToOpbl. V3MeHeHUe OKpacKu
VH/IMKATOPOB B LeJI0YHOM cpeje.

Kucnotsl, ux coctaB v Ha3BaHusi. Knaccudukaius kuciaot. IIpeacraButeniu KUCIOT:
cepHasi, CoJIsiHasi M a30THas1. VI3MeHeHue OKpaCcKU WHJMKAaTOPOB B KUC/IIOTHOM cpejie.

Conu Kak TIpOM3BO/IHbIE KUCJIOT U OCHOBaHUM. VX cocTaB U Ha3BaHUs. PacTBOPUMOCTD
cosiet B Bojle. [IpeacTaBuTe/N CoOJel: X/IOPUA HaTpUsl, KapOoHaT U Gocdat Kaabius.

AmMop@dHbIe ¥ KpUCTasinyeckue BellecTBa.

MexxmoneKy/isipHble B3aUMOJENCTBUs. TUMbl KPUCTA/UIMYECKUX peIlIeTOK: HOHHas,
aTOMHasi, MOJIeKy/sipHasi U MeTa/uidueckasi. 3aBUCHMOCTb CBOMCTB BeLIECTB OT TUIOB
KPUCTA/I/TMUECKUX PelIeTOoK.

BeliectBa MO/1IEKY/IIPHOIO Y HEMOJIEKY/ISIPHOTO CTPOeHHUs. 3aKOH MOCTOSIHCTBA COCTaBa
[J151 BellleCTB MOJIEKYJISIPHOTO CTPOEHHUS.

YucTtele BelrjecTBa M CMecH. [IpuMepbl XKUAKHX, TBEpPAbIX W ra3000pasHbIX CMeCei.
CBOWCTBa YMCTBHIX BelecTB W cMmeceil. Ix coctaB. MaccoBast 1 00beMHasi [JO/lM KOMITOHEHTa
cMmecH. PacueTsl, CBs3aHHBIe C MCI10/Ib30BaHUEM TOHSATUS [J0JIS1.

PacuérHble 3ajaun. 1. PacueT MaccoBo# u 00BEMHOM /1016 KOMIIOHEHTOB CMeCH

BellecTB. 2. BbluncieHWe MaccoBOM [0/IM BeljecTBa B pAacTBOpe MO HW3BECTHOM Macce
pPacTBOPEHHOI0 BelljeCTBA M Macce pacTBopuTens. 3. BbluncieHne macchl pacTBOpSieMOrO
BeIlleCTBa M PaCTBOPHUTEJIs, HeOOXOAMMBIX /ISl IPUTOTOBJIEHHS OMpe/ie/IeHHOM MacChl pacTBOpa
C U3BECTHOW MacCOBOM [j0/1eld paCTBOPEHHOTI'0 BelljeCTBa.

Jdemoncrpanuu. OOpas3ibl OKCHIOB, KHCIOT, OCHOBaHMWA ¥ cosiedd. Mogenu
KPUCTa/JTMUeCKUX peIlieToK XJI0puJa HaTpusi, anMasa, okcuga yryepoga (IV). Criocobwr
paszeneHusi cMecei, JUCTUTISLIUS BOJBI.

JIaboparopHbIe onbIThl. 1. 3HAKOMCTBO C 0Opa3iliaMM BellleCTB Pa3HbIX K/IacCoB. 2.
Pazgenenue cmeceii.

ITpakTnueckasi padora Ne 3. «OuncTKa 3arps;3HeHHOU 1TOBaPeHHOM COJTN».

[TpoBesieHMe XMMUYeCKUX peakLuii py HarpeBaHuM. [losyyeHre KpUCTaNIoB COMEeN.

ITpakTHueckas pabora Ne 4. «[IpuroroByieHre pacTBopa € 3alaHHON MaCCOBOM Jomei
PacTBOPEHHOI'O BeLeCTBay.

Tema 5. W3meHeHus, IPOUCXOAsLIMe C BelecTBamu (12u)

INonsiTie SBAEHUM Kak I/I3M€H€HHﬁ, Mponcxoasdamux C BelleCTBaMM. SIBnenus,
CBA3dHHBIE C HW3MEHEHHEM KPUCTA/VIMYEeCKOro CTpPOE€HHA BeleCTBa IIpU IIOCTOAHHOM €ro



cocTtaBe, (pusnueckue siBneHusi. Pu3nueckre sSBJIeHUS] B XUMUM: JUCTWIISLUS, KPUCTa//IA3aLIUs,
BbIMIapMBaHKe U BO3TOHKA BeLeCTB, LIeHTPU(PYrupoBaHue.

HBJ’IEHI/IH, CBsA3dHHbIe C H3MEHEHHEM COCTdaBa BeleCTBd, - XHWMHWUeECKHE peaKLHH.
HpI/ISHaKI/I " yCJIOBUSA TIPOTEKAHUSA XUMHUUECKUX peaKqu/i. ITousaTue 06 3K30- U



SHAOTEPMUYECKUX PpeaklusixX. PeaklMy TropeHUss KaK YaCTHbIM C/Iy4all 3SK30TepMHUECKUX
peakLyii, MPOTeKarollMX C Bbiie/ieHHeM CBeTa.

3aKOH COXpaHeHWs MacChl BellleCTB. XMMHUYeCKWe ypaBHeHHs. 3HaueHue WH/EeKCOB U
K03 dureHToB. CocTaB/eHre YPaBHEHUI XUMUUECKUX peaKLvil.

PacueTel MO0 XMMHUYECKMM ypaBHEHUsIM. PellleHHe 3a7jlau Ha HaxXOXK/eHHWe KOJIMYecTBa
BeIL[eCTBA, MaCChl WM 00beMa MPO/IyKTa PeakL[|K 10 KOJMYeCTBY BeIleCTBa, Macce Wi 00bemy
VICXO/IHOTO BelljecTBa. PacueTs! ¢ UCIIO/Ib30BaHUEM ITOHATUS «J0JIs1», KOIZlA UCXOAHOe BelleCTBO
[laHO B BHJie pacTBOpa C 3a/laHHOW MacCOBOM [Jj0Jjlel PaCTBOPEHHOI'O BellleCTBa WM COJEPXKUT
onpe/ie/IeHHYH0 ZI0JTt0 IPUMeCeu.

Peakiuu pa3nokenus. [ToHsITHe 0 CKOPOCTH XMMHUYeCKUX peakijuii. KaTanmm3aTophbl.
depMeHTBhI.

Peakiuu coepuHeHus. KataniuTuueckrue ¥ HeKaTaUuTHUeCKre peakiuu. OOpaTtumble u
HeoOpaTHUMbIe peakivu.

PeaKL[I/II/I 3daMelleH . SJIeKTpOXI/IMI/I‘{eCKI/Iﬁ pAna HaHpH)KEHI/Iﬁ MeTa/IliIoB, ero
HCI10J/Ib30BaHKWE /I TPOrHO3MPOBAHKA BO3MO>XHOCTHU ITPOTEKaHUA peaKL[I/II‘/JI MEXAy MeTa/llldMKr

M paCTBOPaMM KHCJIOT. PeaKLII/II/I BbIT€CHEHHMSA OJHUX META/IZIOB M3 PACTBOPOB HUX conei APYIr'UMHA
MeTa/l/laMH.

Peakiyu o6MeHa. Peakijun HelTpanv3alyiu. Y CJIOBUS MPOTEKaHUs peakiuii oOMeHa B
pacTBopax /10 KOHLIA.

Tunbl XUMUYECKUX peakluil (M0 TPU3HAKY «UYHUC/I0 M COCTaB MCXOJHBIX BEIIeCTB U
TPOZIYKTOB peaklliK») Ha TMpuMepe CBOMCTB BOJbl. Peakiivsi pa3noXeHHsl - 3JIEKTPOJIU3 BOJbI.
Peakiuu coejuHeHHs - B3aUMOZENCTBHE BOZbBI C OKCH/IJaMU MeTa/lJIoB U HeMeTa/ioB. [ToHsATHe
«TU[POKCU/bI». Peakuyu 3amMellleHHsi - B3aUMOJeMCTBHE BOAbI C  LIeJIOUHBIMU U
I1e/I0YHO3eMe/IbHBIMA - MeTa/laMH. Peakijun oOMeHa (Ha TIpUMepe THposiu3a Cyibduaa
QJIFOMHUHUS ¥ KapOu/ja KasibLs ).

PacuérHpie 3ajaud. |. BbluncieHwe 1O XMMWYECKMM YypaBHEHHMsSM MacChl WU
KOJINYeCTBa BelllecTBa M0 U3BECTHOM Macce UM KOJMUeCTBY Bell[eCTBa OJHOTO M3 BCTYTAIOL[UX
B PeakLMI0 Bell[eCTB WM MPOAYKTOB peaklyu. 2. BbruncieHne mMacchl (KOIMYeCcTBa BelllecTBa,
o0beMa) MpoOJyKTa peakldd, eC/M H3BeCTHa Macca HCXOJHOTO BelecTBa, COJepyKalljero
oripejle/ieHHYI0 [J0/t0 TpuMeceii. 3. BbluncieHre Macchl (KOJMYecTBa BellecTBa, 00BbeMa)
TIPO/IYKTa peakivy, ec/Ti U3BecTHa Macca pacTBOpa U MacCoBasi 10/isi paCTBOPEHHOT'O BellleCTBa.

JIaGopaTopHbie ombITbl. 3. CpaBHeHHe CKOPOCTH HWCTApeHWst BOJbI W CIUPTa IO
HCYe3HOBEHUI0 WX Karejdb Ha GWIbTpOBa/bHOUW Oymare. 4. OKuc/ieHHWe MeAW B TIaMEHH
CIIUPTOBKUA WM Topenkd. 5. [loMyTHeHHe W3BeCTKOBOM BOJblI OT BbIJbIXaeMOIO YIJIEKUCIOTO
rasa. 6. [TonyueHue yriekucaoro rasa B3auMoZJenuCTBUEM COJbl M KUCJIOTHI. 7. 3aMellleHre Meau
B pactBope xjiopuza meau (II) xenmesom.

IIpakTnueckas padora Ne 5.ITpu3HaKu XUMUYECKUX PeaKI[UH.

Tema 6. PactBopenue. PacTtBopsl. CBoMCTBa PacTBOPOB 3/1eKTPOJIMTOB.
OKuc/IMTe/IbHO — BOCCTAaHOBUTE/IbHbIEe peakuu.(18u)

[ToHsiTHe 00 3/1IEKTPOIMTHUECKOW [UCCOLMALIMU. OJIEKTPOJIMTBl M HEe3JIeKTPOJIUTHI.

MexaHW3M [IUCCOLMALIAN IEKTPOJIUTOB C pa3/IMYHBIM TUIIOM XUMHUecKoW cBs3u. CrereHb
3/IEKTPOIUTHUECKOM Juccoraiui. CUIbHBIE U Cl1a0ble 3/1eKTPOJIUTHI.

OCHOBHBIE TI0/IOXKEHUS] TEOPUU 3JIEKTPOIMTUUECKOU AUCCOUMalvu. VIOHHbIe ypaBHEHHUs
peakiuii. Y C/I0BUS TMPOTeKaHWs peaki[ui OOMeHa MeXKIy 3J/IeKTPOJUTaMM [0 KOHIIAa B CBeTe
VOHHBIX Mpe/ICTaBIeHUI.

Knaccudukariiyist MOHOB 1 UX CBOMCTBa.

Kucnotsl, ux knaccugukanus. [ucconpanus KUCIOT U UX CBOMCTBA B CBeTe TEOPUU
3/1IeKTPOJIMTUUECKON [ucconalyu. MoseKyisipHble U HWOHHble ypaBHEHMs peakLUid KUC/IOT.
B3aumogeiicTBre KUCIOT C MeTa/ulaMHM. OJIEKTPOXMMHUUECKUH psifi HamnpshkeHWHd MeTaslioB.
B3aumogeiicTBre KHUCIOT C OKCHZAMU MeTa/ioB. B3anMozelicTBUe KHUC/IOT C OCHOBAHHUSIMH -



peaklysi HeWTpasu3aluu. B3aumojeicTBHe KUCIOT C COMsIMUA. Vicmonb3oBaHHe TaOIULIbI
PacTBOPUMOCTH [I/Is1 XapaKTePUCTUKU XUMUUECKUX CBOWCTB KUC/IOT.



OcHoBaHus, ux Knaccudukauys. [Iuccoruaiysi OCHOBaHUM M UX CBOMCTBa B CBeTe TEOPUU
3/IeKTPOJIUTUUECKON Aucconuaiiui. B3aumogelicTBHe OCHOBaHMM C KUC/IOTaMU, KUC/IOTHBIMHU
OKCHJAMU U coyisiMd. Vicmonb3oBaHUe TaO/IMI[bl pAaCTBOPUMOCTH [Ijisi XapaKTePUCTUKU XUMHUUECKUX
CBOWCTB OCHOBaHUM. Pa3ioykeHre HepaCTBOPUMBIX OCHOBaHUM

npu HarpeBaHuu. Co/M, WX KjlacCU(MUKAI[US M JUCCOLMALIUS Pa3/MuUHBIX THUIOB cosieii. CBOMCTBa
coJjieid B CBeTe TeOpWUU 3JIeKTPOJIMTUUECKOW [Juccolualiiy. B3auMogelicTBUe comeit ¢ MeTaslaMu,
yCJIOBUSI TIPOTEKaHUsI 3TUX peakiuii. B3auMoeicTBre coselt C KMC/I0TaMH, OCHOBAHUSIMH M COJISIMHU.
Vicrnosib30BaHye TabIMIBI PACTBOPUMOCTH [I/Is1 XapaKTePHUCTHKNA XMMUUECKHUX CBOMCTB COJIeH.

O06o00611eHre cBefieHU 00 OKCHaX, MX K/IacCU(hUKALMK U XUMHUUeCKHUX CBOHCTBAX.

['eHeTHYecKUe psifibl META/IJIOB U HeMeTa/lioB. ['eHeTHUeCKasi CBS3b MeXKAY K/lacCaMU
HEOpPraHWUeCKUX BeIIeCTB

OKUCUTETbHO-BOCCTaHOBUTETbHBIe  peakiui. OKUCIUTeNh W BOCCTAHOBUTEb,
OKHCJIEHHE U BOCCTaHOBJ/IEHHE.

Peakiun MOHHOTO OOMeHa UM OKHC/IUTEbHO-BOCCTAaHOBUTE/bHBIE peakiuu. CocTaBeHHe
ypaBHEHMI OKHC/IUTETbHO-BOCCTAHOBUTE/IBHBIX PEAKIUH METO/IOM 3/IEKTPOHHOTO OasiaHca.

CaoiicTBa MpOCTBIX BeLeCTB - META/VIOB WM HEMETA/UIOB, KHUC/IOT U cojled B CBeTe
Hpe,[[CTaBHEHI/Iﬁ 00 OKHC/TUTeTbHO-BOCCTAHOBUTE/ILHBIX npoueccax.

JdemoHcTpanuu. VcrbiTaHde BelecTB M UX PacTBOPOB Ha  3/1eKTPOINPOBOJHOCTb.
3aBUCUMOCTb 3/IEKTPOITPOBOTHOCTH YKCYCHOM KHC/IOTHI OT KOHI[eHTpaluu. B3auMo/ieicTBre IIMHKA
C Ccepom, coJisiHOM KucyioTou, xnopugom meau (II). 'opeHne mMaruusi.

JIaGopaTopHbIe onbIThI. 8. Peakivy, XapakTepHble /sl paCTBOPOB KUC/IOT (COJISTHOW WU
cepHOi1). 9. Peakiiuu, xapakTepHble Jjisi PACTBOPOB 11le/ioueit (TMAPOKCUI0B HaTpusi WK Kaus). 10.
[TonyueHue 1 CBOMCTBA HEPACTBOPUMOI'0 OCHOBaHUs1, HarpuMep rugpokcuaa meau (II). 11. Peakuyu,
XapaKTepHbIe [I/I1 paCTBOPOB coJieli (Haripumep, AJis xaopuga meau (I1)). 12. Peakiyu, XxapakTepHble
JJII OCHOBHBIX OKCHJIOB (Hampumep, [/ OKCHUAA Kanbluys). 13. Peakijuu, XxapakTepHble AJisi
KUCJIOTHBIX OKCH/IOB (Harpumep, JJ1s1 YIJIeKUC/IOoro rasa).

IIpakTHueckas padora Ne 6. Peakiiu noHHoro oomeHa. KauectBeHHbIe peaki[iy Ha HOHBI

B pacTBOpe.

ITpakTHueckas padora Ne 7. CBoliCTBa KMC/IOT, OCHOBAHHIA, OKCH/IOB U COJIEH.
IIpakTHueckas padora Ne 8. Perienne sKcriepyuMeHTabHBIX 3a71ad 110 TeMe «OCHOBHBIE
KJIaCChl HEOPTraHUUECKHUX COeZJMHEHUI».

9 knacc
IInanupyembie pe3y/ibTaThbl H3yYeHUs] yUeOHOro npeaMera « XUMHUs»

JINYHOCTHBIE:
- Poccuiickasi rpakjaHCKasi UAEHTUUHOCTh (TIaTPUOTHU3M, yBakeHHe K OTeuecTBY, K MPOILIOMY
Y HaCTOSIL|eMy MHOTOHAL[MOHA/ILHOr0 Hapoza Poccun).

- F'oTOBHOCTB ¥ CNIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO ¥ CAMOOOPa30BaHMIO Ha OCHOBE
MOTHBALMHU K 00yUeHHIO ¥ TI03HAHHI0; TOTOBHOCTh U CTIOCOOHOCTb 0CO3HaHHOMY BLIOODY M
TIOCTPOEHUIO Jia/IbHeHIIIeH MHAUBUAYaIbHON TPAeKTOPUK 00pa30BaHus Ha Oa3e OPUEHTHPOBKH B
Mupe nipodeccuii ¥ pohecCUOHATbHBIX TIPeTIOUTEHHH, C YUeTOM yYCTOHUMBBIX MMO3HABATE/TBHBIX
WUHTEPECOB.

- Pa3BuTOe MopasbHOE CO3HaHWe M KOMIIETeHTHOCTb B PellleHWH MOpasbHbIX MPoOieM Ha OCHOBe
JIMYHOCTHOTO BBIOOpA, (OPMHUPOBaHWE HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO TOBE/IEHUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM TIOCTyIKaM (CrocobHOCTh K
HPABCTBEHHOMY CaMOCOBEpILIEHCTBOBAaHUIO; BEPOTEPIIMMOCTb, YBa)KUTE/NbHOE OTHOIIEeHHe K
pe/IMrMOo3HbIM UYBCTBaM, B3IJIsiZlaM JIIO/led WM UX OTCYTCTBUIO; YBa)KUTE/JbHOTO OTHOIIEHHs K
TPYAY, Ha/JIMuKe OIbITa yUacTHsi B COL{Ma/IbHO 3HAUUMOM TpY/Je.



- CdopMHUPOBaHHOCTH 11eJIOCTHOTO MUPOBO33peHUsI, COOTBETCTBYIOILIET0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U O0IL[eCTBEeHHOU TIPAKTHKU.

- Oco3HaHHOe, YBaXUTENbHOE U [0OpOXKe/NaTeNbHOE OTHOIIEHWe K JDYrOMy UYejOBEKYy, €ro
MHEHHMIO, MHPOBO33DEHHI0, KYJbType, sI3bIKy, Bepe, TPaKIAHCKOH IMO3WIMH. ['OTOBHOCTH W
CMOCOOHOCTh BECTH [MAIOr C APYTUMMU JIFOABMU U JIOCTUTaTh B HEM B3aUMOIIOHMMaHMSI.

- OCBOEHHOCTD COLMA/TbHBIX HOPM, ITPAaBHUJ/I TOBEZIEHHUSI, POJIei U (HOPM COIMATBLHOM XKU3HH B
rpyIrax ¥ coo0IiecTBax. YuacTre B IIKOJbHOM CaMOYIIPaB/IeHHH U OOIIIeCTBEHHOM KU3HH.

- ChopMHUPOBaHHOCTH 1IEHHOCTH 3/I0POBOT0 M Oe30macHoro obpasa KU3HH.

MetanpeameTHbIe

PerynaTuBHubie YY ]

- YMeHHe caMOCTOSTe/IbHO OMpe/ieNsiTh LjeJil 00y4yeHusi, CTaBUTh U ()OPMY/IMPOBATh HOBBIE 33/jauu
B yuebe U TO3HABaTebHOW JesATeTbHOCTH, Pa3BUBaTh MOTHBBI M MHTEPEChl CBOEH M03HaBaTeTbHOM
JlesITe/IbHOCTH.

- YMeHMe caMOCTOSTe/IbHO TVIAHUPOBATh IMYTH JOCTIIKEHHs 1ie/ield, B TOM UMC/ie ajJbTepHAaTUBHbIE,
OCO3HAaHHO BBIOWpaTh Hanbosee 3¢¢eKTUBHbIE CIIOCOObI pellleHus] yueOHBIX W IT03HABAaTeTbHBIX
3a7au.

- YMeHHe COOTHOCUTb CBOH JIeMCTBUS C TUIAaHUPYEMBbIMU pe3ysbTaTaMH, OCYLIeCTB/IATb KOHTPOJIb
CBO€H ieTeIbHOCTH B TIPOIiecce AOCTWKeHUsI pe3y/ibTara, OTpe/e/iATh CrIOCO0bI eMCTBUM B paMKax
Tpe/I/IOKEeHHBIX YCIOBUM M TpebOBaHWM, KOPPEKTUPOBaThb CBOW [IeWCTBHSI B COOTBETCTBUU C
W3MEHSIIOLLeNCs CUTyalien.

- YMeHue OlLleHUBATh MPAaBUILHOCTh BBITIOJIHEHUS yueOHOM 3a7iauni, COOCTBEeHHbIe BO3MO>KHOCTH ee
pelLeHusl.

- BylajieHre ocHoBaMHM CaMOKOHTPOJISI, CAMOOLIEHKH, TIPUHATHS PEIIeHUH U OCYIIIeCTB/IEHUS
0CO3HAHHOTO BbIOOpa B yueOHOM U TIO3HABATE/ILHOM /1eSITe/TbHOCTH.

ITo3naBarenbHbIe YY []

- YMeHMe ompefensTb TIOHSITHUs, CO3[aBaTh 00OOINEeHMsI, yCTaHAB/IWBaThb  AaHAJIOTHH,
K/IaCCU(UITUPOBAaTh, CaMOCTOSITe/IbHO BbIOMpAaTh OCHOBAHWS U KDUTEPUM /ISl KaacCHUGbUKAIUH,
yCTaHAaB/IMBaTh  [PUYUHHO-C/Ie[JICTBEHHbIE  CBSI3M, CTPOMTb  JIOTMYECKOe  pacCyXJeHue,
YMO3aK/toueHue (MHAYKTUBHOE, JeYKTUBHOE, M0 aHa/IOTHX) U [1e/laTh BbIBOBI.

- YMeHue C0O3/1aBaTh, IPDUMEHATH U HpEO6paBOBbIBaTb 3HAKW U CUMBO/JIBI, MO€/IM U CXeMBI /I
penieHud yq66HbIX W T103HdBATeJ/IbHBIX 3a444.

KommyHukaTuBHbIe Y'Y [|

- ¥YMeHHe OpraHM30BbIBaTh yuebHOe COTPYJHUYECTBO M COBMECTHYIO JIeATe/IbHOCTD C yUHUTeeM

¥ CBepCTHUKaMH; paboTaTb WHAWBH/YaTbHO U B TPYIIIe: HaXOAuTh 00Ilee pelieHWe W pa3pelaTh
KOH(UIMKTBI Ha OCHOBe COl/lacOBaHMs IO3WLIMH U yuyeTa MHTepecOB; (OpPMY/IMPOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOe MHEHUe.

- YMeHMe 0CO3HAaHHO HMCII0/1b30BaTh pedeBbie CpeACcTBa B COOTBETCTBHUU C 38,[[&1161‘/’1 KOMMYHUKaLIUH
AJI1 BbBIpaKE€HHsA CBOUX UYBCTB, MBIC/IEH U HOTpEGHOCTEfI AJid TIJIaHUPDOBAHUA W Peryidluun cBoeit
AedaTe/IbHOCTH; BJ/la/ieHHue YCTHOﬁ Y IHCbMEHHOM peybio, MOHOJIOTUUECKOM KOHTEKCTHOM peyblo.

IIpeameTHbIe pe3yabTaThl:

BbinycKHUK Haywumcs:
* OMMCHIBATb CBOWCTBA TBEP/BIX, KUJKUX, ra3000pa3HbIX BEIIeCTB, BBIJE/ISS UX CYyIleCTBEeHHbIe
TIpU3HaKU;

* XapaKTepr30BaTh Bell|eCTBa 10 COCTaBy, CTDOEHUIO U CBOMCTBaM, YCTaHaB/IMBATh IPUYMHHO-
C/Ie[ICTBEHHbIE CBSI3U MeXK/y laHHbIMU XapaKTepUCTUKaMH BelljecTBa;



¢ PaCKPbIBATb CMBIC/I OCHOBHBLIX XHWMHWUYECKUX TOHSATHN «aTOM», «MOJIEKYyJ/a», «XUMHUYECKUI
3JIEMEHT», «IIPOCTO€ BeleCTBO», «CJ/JI0XKHO€ BeleCTBO», «Bd/JIEHTHOCTb», HCIIOJ/Ib3ys 3HAKOBYIO
CHUCTEMY XWIMUH;

* 1300pakaTh COCTaB MPOCTEHIIINX BEIL[eCTB C MTOMOI[bI0 XUMAYEeCKHX (POPMYJT U CYIIHOCTh
XUMHUUECKUX peakLii C IOMOILbI0 XMMHUYeCKMX YpaBHEHUH;

* BBIUMCJIATh OTHOCUTE/IbHYIO MOJIEKYJ/ISIPHYIO U MOJISIPHYHO MacChl BeIlleCTB, a TAK’Ke MacCOBYHO
JIOJIF0 XMMUUECKOI'0 3/IeMeHTa B COeJUHEHUSX /J1s1 OLIeHKU UX MPaKTUYeCKOW 3HaUMMOCTH;

* CpaBHHMBATh I10 COCTaBY OKCH/bl, OCHOBaHMS, KUCJIOTBI, COJIH;

* KnaccuuLIMpoBaTh OKCH/bl 1 OCHOBaHMSI 110 CBOMCTBAM, KMCJIOTHI U COJIU TI0 COCTaBY;

* [10JTb30BaThCsI TabOPaTOPHBIM 000PYyJ0BaHUEM M XMMHUUECKOH TIOCYI0M;

* IPOBO/IUTh HECJIO’KHbIE XUMHWUeCKUe OIMbITbl U HabO/MoJeHus 3a W3MeHeHWSIMH CBOMWCTB
BellleCTB B TIpollecce WX TMpeBpallleHui; CoOMoAaTh TpaBWIa TeXHUKH 0e30mMacHOCTH TpHU
MIPOBE/IEHUH HaOJTIO/IeHHI U OTTbITOB;

* pa3/MuaTh JKCIEPUMEHTANbHO KUC/IOTHI U ILEOUH, TMOMb3YsACh WHAWKATOPAMU; OCO3HABATh
HeoOXoAUMOCTh coOMmoeHusT Mep 0e30MacHOCTH TIPH 0OpallieHUH C KUCJIOTaMH | IIe/I0UaMH.

* pPaCKpbIBaTh CMBIC/ IIeprUoAuYecKoro 3akoHa /1. 1. MeHjeneesBa;

* OTTHCBIBATh U XapaKTePU30BaTh TaOMUHYIO POPMY NTEPUOANUECKON CUCTEMbI XUMHUUECKUX
3/1eMEHTOB;

¢ XdpaKTe€pHU30BdATb COCTdB dTOMHBIX dAA€ep W pacrpenejeHrde 4YncCild 3J/IGKTPOHOB 110
3JIEKTPOHHBLIM C/IOSAM dTOMOB XMMHWYECKUX 3JIEMEHTOB MaJIbIX ITEPHUOJA0B HGPHOAHHECKOﬁ CHUCTeMbI, a
TaKXXe Ka/Iud U KaJIbLIUA;

¢ pa3/inuaTh BUJbL XUMHUECKOH CBSI3U: HNOHHYI0, KOBaJIEHTHY1O ITIOJIAPHYI0, KOBAJIEHTHYIO
HEeIMoJIADHYIO U MeTa/IJTMYEeCKYIO;

* 1300pakaTh 37IeKTPOHHO-MOHHBIE (JOPMYJIBI BellleCTB, 00pa30BaHHBIX XMMUUECKUMH CBSI3SIMU
pa3Horo BU/a;

* BBISIB/ISIT 3aBUCMMOCTh CBOMCTB BelL[eCTB OT CTPOEHUSI UX KPUCTA/NTIMYECKUX PelIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX, MeTa/I/TUUeCKUX;

* XapaKTepr30BaTb XMMUUECKHUe 31eMeHThI U UX COeJUHEeHUsI Ha OCHOBE I10JI0’KeHUsI 3/IeMeHTOB
B TIepPUO/IUUECKOU CUCTeMe U 0COOEHHOCTelH CTPOEHUS UX aTOMOB;

* XapakTepy30BaTb HayyHOe Y MMPOBO33peHUeCKOe 3HaueHue I[1epuoJUYecKoro 3aKoHa U
MepUoINUeCKOr CUCTeMbl XUMUUeCKuX 3/ieMeHTOB [1. VI. MeHzeneeBa;
* 00BSICHATH CYyTh XMMUYECKUX TPOLIECCOB U X MPUHLUIHAIBHOE OT/IMUNe 0T (PHU3UUECKUX;
* Ha3bIBaTh [IPU3HAKHU U YCIOBUS NMPOTEKAHUS XUMUYECKUX PeakLUii;

* yCTaHaB/IMBATh MPUHA//IE)XHOCTh XMMUYECKOW peakLU K orpesie/IEHHOMY TUITy 110 OJJHOMY M3
KJ/1aCCU(UKAaLMOHHBIX MPH3HAKOB: 1) M0 UMC/IY U COCTaBY UCXOAHBIX BeLeCTB U MPOAYKTOB pPeakLuu
(peakLuM COoeJUHEHUs], pa3/IOKeHHs], 3aMellleHus1 U1 00MeHa); 2) 10 BbIAEIeHUI0 WU TIOT/IOIEeHHIO
TEeIUIOThI (PeakLy 3K30TepMUUecKre 1 SHI0TepMUYecKUe);

3) 10 U3MeHEeHHUIO CTereHel OKUC/IeHHsI XUMUYeCKHUX 37IEMEeHTOB (PeakLUi OKUC/ITUTeTbHO-
BOCCTaHOBUTEJIbHBIE); 4) TT0 06paTUMOCTH Tpoljecca (peakLji 0OpaTUMbIe U HeOOpaTHUMBIE);

* COCTaB/ISITh YpaBHEHUs 3/1eKTPOJUTHYECKON AWCCOLMAlUM KUC/IOT, 11e/04el, coseid; MoJHble
M COKpalléHHble HOHHBIE ypaBHeHWs peak(uii oOMeHa; ypaBHEHUS  OKHC/UTETbHO-
BOCCTAHOBUTEJIbHBIX PeaKLuii;

* IPOrHO3MPOBaTh NMPOAYKThI XUMUUECKUX peakL{iii 1o opMyiaM/Ha3BaHUSIM UCXOJHbIX
BellleCTB; OIpe/ie/IATh UCXO/Hble BellleCcTBa 1o (hopMysiaM/Ha3BaHUSM MPOAYKTOB peakLiy;

¢ COCTABJ/IAATb YPABHEHUA peaKL[Hﬁ, COOTBETCTBYHOIHUX I10C/1€J0BaTE€/IbHOCTHU («LIEHO‘JKG»)
HPEBpaLLIEHI/II‘/JI HeOpraHN4eCKuX BeleCTB Pd3/IMYHBIX K/1dCCOB;

* BBISIBJIIT B NIPOL|ECCe SKCIIepUMeHTa IPU3HaKW, CBUJETe/IbCTBYOIIME O IPOTeKaHUU
XUMHUYECKOM peaklyu;

* [IPUTOTOBJIATH PAaCTBOPSI C OTpe/ie/IEHHONM MacCOBOM /l0/1eld paCTBOPEHHOIO BeLeCTBa;



¢ OripefiesiATh XdpaKTep Cpeldbl BOAHBIX PaCTBOPOB KHUCJ/IOT U H.[e110‘-1€ﬁ 10 U3SMEHEHUIO OKPdCKHU
HNHAWKATOPOB;

¢ IIPOBOJAUTL KAY€CTBEHHLIE DeaKLJUHX, TIOATBEPXKJatolre Ha/IM4Kre B BOAHBIX PACTBOPAX
BelleCTB OTAe/TbHBIX NOHOB

* Ompeie/aTh IPUHA//IEXKHOCTh HeOPraHUYeCKMX Bell|eCTB K OJHOMY M3 U3y4YeHHBIX
KJIaCCOB/TPYIIT: MeTasl/Ibl U HeMeTasl/ibl, OKCH/Ibl, OCHOBAHUsI, KUCJIOTBI, COMH;

* COCTaB/IATh (DOPMYJIBbI BeLleCTB 10 MX Ha3BaHUSM;

* Orpeie/ISiTh BaJIEHTHOCTD U CTelleHb OKWC/IeHUs 3/IeMEHTOB B BellleCTBax;

* COCTaB/IATh (POPMYJIbI HEOPTaHUUECKUX COeJUHEHUH TI0 BaJIeHTHOCTSIM U CTeTleHsIM OKUC/IeHUs
3/IeMEHTOB, a TaK)Xe 3apsilaM MOHOB, yKa3aHHbIM B Tabulle paCTBOPUMOCTU KUC/IOT, OCHOBAHUHN U
Cconeu;

* 00OBSICHITb 3aKOHOMEDHOCTH U3MeHeHUsi (M3UYeCKUX M XUMHUYECKMX CBOWCTB TPOCTBIX
BelllecTB (MeTa/UIOB M HEMeTa/l/IoB) M UX BBICIIMX OKCHZOB, 00pa30BaHHBIX 3/IeMeHTaM{ BTOPOTO M
TPeTbero Mepuo/oB;

* Ha3bIBaTh O0II[He XUMHUUEeCKHe CBOMCTBA, XapaKTepHbIe [I/Is1 TPYIIT OKCHAOB: KMC/IOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIMe XUMUYECKHe CBOMCTBA, XapaKTepHbIe /IJIs1 KayKJJ0r0 U3 K1acCOB
HeOpraHWuYeCKUX BellleCTB: KUC/I0T, OCHOBaHUH, COJIeH;

* MPUBO/IUTH TIPUMEpPHI Peakiuii, MOATBEPKAAIIIMX XMMUYeCKre CBOMCTBA HEOPraHWYeCKUX
BeL|eCTB: OKCU/IOB, KUCJIOT, OCHOBAHUM U COJIEH;

¢ OrpeesdaThb BeleCTBO-OKHUC/INTe/Ib U BelljeCTBO-BOCCTAHOBUTE/Ib B OKHMC/IMTE/IbHO-
BOCCTAaHOBUTEJ/IbHBIX PeaKIUAX;

* COCTaB/ISTb OKUC/TUTE/TbHO-BOCCTAaHOBUTE/TbHBIN OaaHC (/11 N3yUYeHHBIX peakiiyii) 1o
Tpe/iyIokKeHHbIM CXeMaM peaKLuif;

* TPOBOZUTE JTaDOpaTOPHBIE OTILITHI, TIOATBEPKAAIOIIMEe XMMUYeCKHe CBOWCTBA OCHOBHBIX
K/IaCCOB HEOPTaHUYeCKUX BeIeCTB;

BbINnycKHUK NOAYyYUM 803MONXCHOCMb HAYUYUMbCS:

* PaMOTHO 00palIaThCs C Bell[eCTBaMU B TIOBCEeJHEBHOM >KHU3HHU;

* 0CO3HABaTh HEOOXOAMMOCTb COOJTFO/IeHUS TTPABHIT 3KOJIOTMUeCKH 6e3011acHOTO TIOBeIeHs B
OKpYJKatollieli IPUPOHOM cpefie;

* IOHUMATh CMBIC/T ¥ HE0OXOUMOCTD COO/TFO/IeHUS TIPe/ITTUCAHHM, TIpe/i/laraeMbIX B
WHCTPYKIMAX T10 UCI0JIb30BAHHIO JIEKAPCTB, CPe/ICTB ObITOBOW XUMHHU U [IP.;

* MCTIO/Ib30BaTh ~ TNPUOOpPETEHHBbIE  K/IOUeBble ~ KOMIIETEHTHOCTH  TPU  BBITIOJIHEHUH
WCC/Ie/JOBaTe/IbCKUX TPOEKTOB T0 M3YYEHWI0 CBOWCTB, CIIOCOOOB TOyYeHWs W DPacrio3HaBaHUS
BeIIeCTB;

* pa3BMBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIO/Ib3Ysl CPeACTBA YCTHOW W TTMCbMEHHOU
KOMMYHHUKAIMY 1P paboTe C TeKCTaMu yueOHHMKA U JAOTIOJIHUTEIbHOW JIMTEePAaTyPOU, CTIPaBOYHBIMHU
Tab/MMI[AMH, TIPOSIBIISITE TOTOBHOCTD K YBa)KEHUIO WHOM TOUKHM 3PEeHUsI TIPH 00CYKAeHUU pe3y/IbTaToB
BBITIO/THEHHOM paboThI;

* 00BEKTUBHO OIleHMBAaTh MH(MOPMALMIO O BEL[eCTBaX M XUMHUYECKHX TpOLieccax, KpUTHUECKU
OTHOCHTbCS K TICEBAOHAyuyHOW WH(OpMalyu, HeZoOpOCOBEeCTHONW peK/laMme, Kacaroliencs
WCII0/Tb30BAHUSI Pa3/INUHBIX BEIIeCTB.

¢ OCO3HABATb 3HAYE€HHME TeOPETUUECKHX 3HaHUI AJI HpaKTHHECKOﬁ AedaTe/JIbHOCTH UeJIOBeKd,

¢ OIMMUCBIBATH WU3yUE€HHbIE 00BeKTHI KaK CHUCTEMBI, TPUMEHSAA JIOTUKY CUCTEMHOI'O dHA/TM34d;

¢ IIPUMEHATH 3HaHHUSA O 3dKOHOMEPHOCTAX HepI/IOAI/IquKOf/i CUCTeMbI XUMHWUYECKHX 3/7IEMEHTOB
A1 00BbICHEeHUS U npeaBujeHuns CBOMCTB KOHKPETHBIX BEIeCTB;



* pa3BUBaTh NHHOOPMAITMOHHYIO KOMIIETEHTHOCTD TTOCPE/ICTBOM YTTyO/IeHHs 3HaHUH 00 NCTOPUH
CTaHOBJIEHUS] XUMHUYECKOM HAayKH, €6 OCHOBHBIX MOHATUM, NTEPUOJAYECKOTO 3aKOHA KakK OJHOTO M3
Ba)KHEMIIIMX 3aKOHOB MPUPO/bI, @ TAK)KE 0 COBPEMEHHBIX [JOCT)KEHUSIX HayKU U TeXHUKHU.

* COCTaB/IATb MOJIEKY/ISIDHBIE U [TOJIHbIE HOHHbIE YPaBHEHUS 110 COKPALLEHHBIM NOHHBIM
yPaBHEHUSIM;

* PUBO/IUTH TIPUMEpHI peakiyii, MOATBEPKAAIOIINX CYI|eCTBOBAaHKE B3aUMOCBSI3U MEXY
OCHOBHBIMU KJ/IaCCaMU HEOPraHWYeCKUX BeleCTB;

¢ I[IPOTHO3MPOBATH PE3YyJ/IbTAThI BO3,E[€I‘/JICTBI/IH Pa3/IMYHBIX q)aKTOpOB Ha U3MEeHEHHE CKOPOCTHU
XUMHUYECKON peaKlunun;

* IPOTHO3MPOBATh Pe3yJ/IbTaThl BO3/EMCTBUS pa3IMUHbIX ()aKTOPOB Ha CMellleHue XUMHUYeCKOro
pPaBHOBECHSI.
* [IPOTHO3MPOBaTh XMMHUUECKHe CBOMCTBA BellleCTB HAa OCHOBE UX COCTaBa U CTPOEHUS;

¢ IPOTrHO3MPOBATH CII0COOHOCTh BelleCTBa MPOABJIATE OKUC/IUTE/IbHBIE NJ/IM BOCCTAHOBUTEJ/IbHbIE
CBOMCTBA C y‘-IéTOM CTeTieHel OKUC/IeHUsT 3JIEMEHTOB, BXOAIINUX B €ro COCTdB;

* BBISIBJISITH CYLL[eCTBOBaHUe FreHeTUUeCKOUM B3aMMOCBSI3U MeX/1y BellleCTBaMH B Psily: TIPOCTOe
BellleCTBO — OKCU/JT — TUPOKCUJ] — COJIb;

¢ OPrdHMU30BbIBATh, ITPOBOAWUTL YUEHUUECKHE TTIPOEKTHI M0 UCC/IeJOBAHUIO CBOMCTB BelecTs,
HMEIINX Ba>)KHOE IMTPAKTHUYeCKOe 3HaUeHHe.

Copep:xaHnue yuedHOro nmpeaMera «Xumusa» 9 kiacc (70 yacos)

BBepenue. O0mas XxapakTepUCTHKA XUMHYECKHX 3/IEMEHTOB H XHMHYECKUX PeaKiui
Ilepuopnueckuii 3akoH U [Tepuoanueckas cucremMa xumMu4deckux 3j1emeHToB JI. 1. MenjeneeBa
(9u.)

XapakTeprCTHKa 3/1eMeHTa 110 ero MoJoyKeHuto B [leproauueckon cucteMe XMMUUECKHUX 31EMEHTOB
O. Y. MengeneeBa. CBoOWCTBa OKCHAOB, KUCIOT, OCHOBAaHMM MW COJied B CBeTe TeOpUU
5/1eKTPOJINTUUECKOW JUCCOLIMALUM U OKUC/IEHUSI-BOCCTAHOBJIEHMUSI.

[ToHsiTHE O TepexoHbIX 1eMeHTax. AM(MOTepHOCTb. ['eHeTUUeCKUid psifi Iepex0/IHOTO 37IeMeHTa.
[Teprognuecknii 3akoH U [leproguueckas cuctemMa xumuueckux 3jemeHToOB [I. V. MeHpeneeBa.
XvMHyeckasi OpraHu3alivs >KMBOM M HEXXWBOM NPUPOJbl. XUMWUECKHMM COCTaB s/ipa, MaHTHUU U
3eMHOM KOpbl. XMMUYeCKHe 3/1eMEeHTHI B K/leTKaX KUBbIX OPraHrM3MoB. MakKpo- U MUKPO3/IEMEeHThI.
O06oOmeHne cBefjeHWI O XUMMUYECKHWX peakuusx. Kmaccupukarys XUMHUECKMX peakLlyd 110
Pa3/IMUHBIM MTPHU3HAKAM: «UHCJIO0 M COCTaB Pearnpyromyx U 00pa3yromuxcsi BelecTB»,

«TerioBoi 3 deKT», «HarnpaB/eHe», «M3MeHeHHe CTereHel OKHC/IeHUs 3JIeMEeHTOB, 00pa3yroIuX
pearvpyolue BellecTBa», «(asza», <«HCI0/b30BaHMEe KaTanu3aropa». [loHsiTue O CKOpOCTH
XUMHUUeCKoM peakiuu. dakTopsl, BAUSIOIIME HA CKOPOCTh XMMHUECKUX peaklui. KaranusaTtopsl u
Kartanu3. UTHruoutopel. AHTHUOKCH/IAHTHI.

JdemoncTpanuu. Pa3niuunbie dhopmbl Tabmuipl []. I.MeHeneeBa. Mo/ieni aTOMOB 3/1eMEHTOB |—-
ro mnepuozioB. Mojie/lb CTPOeHUsI 3eMHOro 1iapa (TornepeuHbli pa3pe3). 3aBUCHMMOCTh CKOPOCTU
XUMUUYECKON peaklid OT TIPUPO/bl pearupyroliydx BelecTB. 3aBUCUMOCTb CKOPOCTH XUMHUYeCKOU
peakliii OT KOHLIEHTpallid pearupyrolliyiX BellecTB. 3aBUCUMOCTh CKOPOCTA XMMHUUYECKOW peakLuu
OT IJIOI/IA COMPUKOCHOBEHUSI PearupyroluX BelleCTB («KUTISIIUKM CJI0M» ).

JlabopaTopHbie ombIThl 1. IlosyueHWe THUAPOKCHZA LMHKA W HCCTeJOBaHWE ero CBOMHCTB. 2.
MopenvpoBanue noctpoeHus [lepuoanueckor cUCTeMbl XUMUYeCKUX 371eMeHTOB [1. I.MeHzeneeBa
Tema 1. Metanasi (19 u.)

[Tonoxxenue MmetaioB B [lepuoanueckoi cuctemMe xuMuueckux 3jemeHToB [I. WM. Menpeneesa.
Mertaninyeckasi KpUCTa//TMdecKasi pelleTka W MeTa/uluueckas XuMuueckass CBsisb. OOrue
¢u3nueckre cBorcTBa MeTa/sioB. CrjlaBbl, MX CBOWMCTBA W 3HaueHHWe. XHWMHUUYECKHEe CBOMCTBA



MeTa/UIOB KaK BOCCTaHOBUTeJEM, a TakkKe B CBeTe WX IIOJIO)KEHUs B 3JIeKTPOXUMHUECKOM DSy
HaIpsyKeHUN MeTaslioB.

Koppo3usi MeTtaqsioB U criocobsl 60pb0ObI ¢ Heil. Metamael B npupoze. OO6iue criocobbl Mx
TMOJTyYeHHSI.

O0mjasi xapakTepHCTHKA IeJIOYHBIX MeTa/uIoB. Meta/uiel B ripupoge. OOiiye criocoObl Mx
nosnydyeHusi. CtpoeHne atoMoB. IlleouHble MeTa/ulbl — TPOCTbIE BelecTBa. BakHeuye
COeZIMHeHUs 1[eJIOUHBIX MeTa//IOB —OKCHU/bl, THUAPOKCUIbI W COMU (XJI0pUfbl, KapOOHAaTHI,
Cynbdatbl, HUTPATHI), UX CBOWCTBA U NPUMeHeHKe B HapOoJHOM X03siticTBe. KanmiiHble y100peHusi.

OO0miasi xapakTepUCTHKA 3/JeMeHTOB ryaBHO#W mnoarpynnbl II rpymmel. CTpoeHue aTOMOB.
[IlenoyHO3eMeNibHbIE ~ MeTa/lbl  —  TIPOCThle  BelllecTBa.  BakHeline — coeJuHEHUs
I11e/I0UHO3eMe/TbHBIX MEeTa/IJIOB — OKCH/IbI, TUIPOKCU/IBI U COMU (XJIOPUAbI, KapOOHAThI, HUTPATHI,
cysbGatsel, hocdaThl), UX CBOWCTBA U TIPUMeHeHHe B HAPOJHOM XO0351CTBe.

Amomunuii. CTpoeHue artoma, ¢uU3MYeCKMe M XMMHYeCcKue CBOWCTBa IIPOCTOrO BellleCTBa.
CoeuHeHHs1 a/llOMUHUS — OKCHJ, Y TU/IPOKCH[, MX am(oTepHbId XapakTep. Baknelive coau
amomunus. [IpumeHeHNe alrtOMUHUS M ero COeIMHEeHUH.

XKene3o. CTpoeHue aToMa, pusnueckue U XMMHAYeCcKre CBOWCTBA MPOCTOro BelllecTBa. ['eHeTHueckue
psagel Fe2+ u Fe3+. BakHeliiive conu »kese3a. 3HaueHUe yKejle3a U ero CoOeIMHeHUN /sl IPUPOAbI U
HapOJHOr0 XO35IMCTBa.

JdemoHcTpamuu. OOpasipl IIe/I0UYHBIX M IeJI0YHO3eMe/IbHBIX MeTa/uioB. OOpasipl CIIaBoB.
B3aumoielicTBHe pacTBOPOB KUCJIOT U COel ¢ MeTaniaMu. [TosryueHre rJpOKCHZA aTFOMUHUS

¥ HCC/ie[joBaHue ero CBOMCTB. B3auMogencTBre xene3a ¢ Co/ssHOM KucioTou. [Tonyuenue
ruApokcuioB kene3a (I1) u (I1I) u u3yueHre ux CBOMCTB.

IIpakTHueckue padorsl. 1. OcyljecTBIeHHe LETIOYKN XUMAYeCKUX rpeBparenuii. 2. [Tonyuenve u
CBOMCTBAa COe/IMHEHWM MeTa/uloB. 3. PellleHHWe >KCriepUMeHTa/bHBIX 3a/lad Ha paclio3HaBaHUe U
T0JIy4yeHye COeJUHEeHU MeTaJl/IoB.

KonTposbHasi pabora Nel 1o Teme : MeTtasuib»

Tema 2. Hemeta/uibl (23 4.)

OO0111ast XapaKTeprCTHKa HEMETaJUIOB: TIoioxkeHue B [leproiueckoli crcTeMe XUMUUECKUX
snemeHTOB [I. VI.MeHzieneeBa, 0COO€HHOCTH CTPOEHUSI aTOMOB, 3/IEKTPOOTpUL[aTebHOCTE (J0) Kak
Mepa «HeMeTa/UTMYHOCTH»,

pag 30. Kpucraueckoe CTpoeHUe HeMeTaslJIoB — IPOCTLIX BelleCTB. AjtoTponusa. Pusnueckue
CBOMCTBa HeMeTan10B. OTHOCUTETbHOCTD MOHATUN «MeTaslll» U «HeMeTall/T».

Bogopoa. Kuciopoa. Kucnopo — xuMuueckuii 3jieMeHT U rpocToe BelijecTBO. O30H. CocTaB
Bo3ayxa. ®usnueckre U XUMUYECKHe CBOMCTBA KUcaopoa. [TonoxxeHre Boopoza B
[Tepuoanueckol cucteMe xuMuuyeckux seMeHToB []. . MenzeneeBa. CTpoeHue aTomMa 1
MoJieKy/bl. @U3nueckre U XMMUUeCKre CBOMCTBA BOJOPO/ia, ero MoayyeHue v IpuMeHeHue.

Boga. Crtpoenue Mosekynbl. BopoposHas xumuyeckass CBs3b. Dusmueckrde CBOMCTBA BO/BI.
AHOMamMu CBOWCTB BO/bI. ['UIpOGMIBHBIE U THAPOMOOHLIE BellleCcTBa. XMMHUUECKHe CBOWCTBA BOJBI.
KpyroBopot Bozbl B mpupoje. Bomoouuctka. Aspaiusi Bojibl. bbiToBble (uibTphbl. MuHepanabHbie
BOJbI. [IvcTunivpoBaHHas BoJa, ee MoJiyueHre U IpUMeHeHHe.

O0man xapakTepucTHka ranoreHoB. CrpoeHne aromoB. IIpocTeie BeljecTBa ¥ OCHOBHBIE
coeJJiHeHUs] TaloreHOB, WX cBoicTBa. KpaTkue cBefeHust o xsiope, Opome, ¢rTope u uoge.
ITprMeHeHVe rajloreHOB U UX COeJUHEHUM B HADOJAHOM XO3SIMCTBe.

Cepa. CtpoeHue aToma, a/l7IOTPOITHS, CBOMCTBA W MPUMeHeHre poMOuueckKou cepbl. OKCHABI CepbI
(IV) u (VI), ux nonyuenve, ceorcTBa 1 rnpumeHeHre. CepHasi KUCJIOTa U ee COJH, UX NIPUMEHeHVe B
Hapo/iHOM xo3siticTBe. [IpOM3BOACTBO CEPHOM KUC/IOTHI.

A3ot. CTpoeHMe aToMa ¥ MOJIEKYJIbl, CBOMCTBA MPOCTOrO BeljecTBa. AMMHAaK, CTpDOeHUe, CBOUCTBA,
rosyueHue U ripumeHeHre. ComM aMMOHUSI, UX CBOMCTBA U rpuMeHeHre. Okcuabl azota (II) u (IV).



A30THast KUC/IOTa, ee CBOWCTBA W NpUMeHeHWe. HUTpaThl U HUTPUTHI, TIPOO/IeMa UX COZIEP>KaHUsS B
Ce/TbCKOXO03MCTBEHHOW TIPOAYKIMU. A30THBIE y100peHusl.

®ocdop. CTpoeHue aToma, a/yIOTPOIUs, CBOKCTBa 6enoro u KpacHoro ¢ocdopa, UX MpUMeHeHHe.
OcHoBHbIe coenuHeHus: okcuz, ¢ocdopa (V) u oprodocdopHas kucnora, dpocdarsl. DochopHbie
yno0peHusl.

Yrnepoa. CTpoeHue aToMa, a/l/IOTPOIKsi, CBOMCTBa MoAudUKaluii, mpuMeHeHne. OKCH/BI yryiepoja
(II) u (IV), ux cBoiicTBa ¥ npuMeHeHre. KapOOHAThI: Ka/IbI[UT, CO/ia, TTOTAIll, UX 3HaUeHHe B TIPUpPOjie
Y )KU3HU UesioBeKa.

Kpemnuii. CTpoeHue aTtoMa, KpUCTa/UIMUeCKU KpeMHHM, ero CBOWCTBa U TpuMeHeHue. OKCuUf,
kpemHusi (IV), ero mpupojHble pasHOBUAHOCTH. CWIMKaTbl. 3HaueHHWe COeJUHEHUN KpeMHUs B
JKUBOW Y He)XWMBOU mipupoze. [loHAThe 0 CUTMKATHOM NMPOMBIIIIEHHOCTH.

JemoHncTpanuu. [TosydyeHre U pacro3HaBaHue BoJjopojia. KauecTBeHHast peakijysi Ha rajloreHu/ -
HOHBI.. B3auMoielicTBre KOHLIEHTPMPOBAaHHOM a30THOM KMCJ/IOThI C Me/IbIO.

JIaGopaTopHbie onbIThl. O3HaKOM/IEHHE C COCTAaBOM MHUHepaibHOH Bo/bl. 30. CBoMCTBa
pa30aB/IeHHOM CepHOM KUC/IOTHI. V3yueHre CBOMCTB aMMHaKa. Pacrio3HaBaHMe Coieil aMMOHUSI.
I'openue docdopa Ha Bo3ayxe U B KUcaopoze. PacriosHaBaHue gocdaTos. ['opeHue yriis B
Kucopoge. ITepexo/ kKapboHATOB B TMIPOKapOOHATHI.

IIpakTnueckue paboTbl. 4. PelneHue >SKClepUMEHTATBHBIX 3a7@u 10 Teme «[logrpyrma
KUC0pozia». 5. [TomyueHue, coOMpaHye U pacrio3HaBaHKe T'a30B.

KonTposnbHasi pabora Ne2 1o teme : HemeTtasibi»

Tema 3. Oprannueckue coeguHenus (114.)

BelllectBa opraHvueckue W HeOpraHWUuecKue, OTHOCHUTENIbHOCTb TIOHATHS «OpraHuYecKue
BelljeCTBa». [IpUUMHBI MHOTr00Opasus OpraHuYecKuX COoefMHeHHH. XHWMHUUYecKoe CTpPOeHHe
OpraHUYecKHUx coefiMHeHWM. MoJieKy/sipHble U CTPYKTypHble (POPMyJibl OpraHWYecKHWX BellleCTB.
MerTaH ¥ 3TaH: CTpoeHue MoJieKy/l. ['opeHre MeTaHa M 3TaHa. [JeruaprpoBaHue 3TaHa.

[IpumMeHeHre MeTaHa. XMMHUUYECKOe CTPOeHHe MOJIeKYJibl STUIeHa. JIBoiiHasi CBsi3b. B3aumogelicTBre
3TU/IeHa C BOZoW. Peakiuu mosumepusaluu stujaeHa. [TonusTusieH U ero 3HaueHue. [loHsTHE O
rpefieJibHbIX OJHOATOMHBIX COMPTAaX Ha MpUMepax MeTaHO/a W 3TaHo/a. TpEXaTOMHBIM CIUPT —
rymrepuH. [ToHaTHe 00 anberujax Ha TNpUMepe YKCYCHOTO anbiervza. OKWCTeHHe anbAervja B
KucotTy. OJHOOCHOBHbIE TIpefie/ibHble KapOOHOBBIE KHC/IOThI Ha MpUMepe YKCYCHOW KUCIOThI. Eé
CBOMCTBa U TipuMeHeHre. CTeaprHOBAasi KUC/IOTA KaK MPeCTaBUTe b )KUPHBIX KapOOHOBBIX KUCJIOT.

Peakuyy 3TepuduKalyy U MOHATHE O CJIOXKHBIX 3(pupax. JKUPbI Kak C/I0’KHbIe 3(UpPbI TULiepUHa U
JKUPHBIX KUCOT. [ToHsiTHe 06 aMuHOKUC/I0TaX. Peakijuy nosmkoHAeHcaluu. besky, ux crpoeHve u

Ouosoruueckasi posib. IloHsTe 06 yrieBogax. ['/I0Ko3a, eé cBoicTBa W 3HaueHuWe. Kpaxman u
1[e/UTI0J103a (B CPaBHEHWH ), X OHOJIoriuecKasi posib.

JemoncTpanuu. Mogenn MoJieKys MeTaHa U IpYyrux yrieBoJOpoZoB. B3anmogelicTBre 3TUIeHa C
OpOMHOI1 BOZIOM ¥ pacTBOPOM TepMaHraHaTa Kaavs. OOpasijpl 3TaHoa U rymieprHa. KauecTBeHHast
peakllsi Ha MHOroaTOMHble CIUPTHI. [losyueHue yKCyCHO-3TH/IOBOro 3¢upa. OMbUieHHe >Kupa.
B3auMo/ieiicTBYe T/IIOKO3bl C aMMHAuHbIM pacTBOPOM OKcuja cepebpa. KauecTBeHHasi peakiysi Ha
KpaxMmas. [loka3aTenbCTBO HaJMUMs (YHKLIMOHAIBHBIX TPYIII B paCTBOPaX aMUHOKUC/IOT.

['openyie GesiKOB (11€PCTU WM NTUUBKMX TepbeB). L[BeTHbIe peakijuy 6eKoB.

Tema 4. O0001IeHre 3HAHUH 110 XMMHHM 3a KYPC OCHOBHOM IIKOJIBI. (64.)

[Tepuoanueckuit 3akoH U [lepuoanueckass cuctema XumMudeckux smeMeHToB [1. VI.MeHzeneeBa.
®u3nueckKuil CMBICI TOPSAKOBOIO HOMepa 3/eMeHTa, HOMepoB Ilepuoja W TpYMIbL.



3aKOHOMEpPHOCTU M3MeHeHMsI CBOWCTB JIeMEHTOB U UX COeJUHEHUM B Mepuofiax U rpymnax B
CBeTe MpeJCTaB/IeHUuH O CTDOeHUM aTOMOB 3/1eMeHTOB. 3HaueHue [leproaryeckoro 3akoHa.

Buabl XMMUYeCKUX CBsi3eld U THUMbI KPUCTA/UIMYECKUX pelleToK. B3auMOCBsi3b CTpOeHUsI U
CBOWCTB BeILIeCTB.

Krnaccudukaiuss XUMHUECKMX peaklUi I10 pa3/MuHbIM TpH3HaKaM (UMCJI0 M COCTaB
pearupyroIux 1 00pa3yroIIyxcs BellecTB; HaJWuuie TPaHULIbI pa3zena (a3; TerioBoi 3¢ dexT;
M3MeHeHHe CTelleHell OKWC/IeHUsi aTOMOB; MCII0/b30BaHWe Karajv3aropa; HarpaB/ieHue
npoTekaHusi). CKOPOCTb XMMHUYeCKUX peakiuii U (akTopsl, Bustol[e Ha Hee. OOpaTUMOCTD
XUMUYECKUX PeaKI[Ui U CrIoCcoObl CMEIeHUs] XUMUYECKOTO PABHOBECHSI.

[TpocThie U C/IOXKHBIE BelllecTBa. MeTasibl M HeMeTasuibl. ['eHeTHUeCKre psi/ibl MeTasla,
HeMeTaJlla ¥ ITepexoiHOro MeTasiina. OKCH/IbI ¥ THAPOKCH/IBI (OCHOBAHUS, KUC/IOTHI,
amdoTepHbIe TUIPOKCH/IBI), CoMM. VX cocTaB, KnaccuduKaiys U o01ue XMMUUYeCcKre CBOMCTBA B
CBeTe TeOPUU 3eKTPOIUTHUECKON JUCCOLMAI[MH. MIToroBass KOHTpPO/IbHasi paboTa 3a KypC
XUMHH 9 Kj1acca

Tematrueckoe rjiaHMpoBaHUe(8 Ksacc)

Ne /it Hasganue paszesa, riaB KomnuectBo | mpakThyeckux
4acoB pabor

1 BeegeHue 6 2

2 ATOMBI XUMUYECKUX 10 -
3JIEMEHTOB

3 IIpocTeie BelecTBa 7 -

4 CoeaiHeHHsI XMMUUECKUX 14 2
3JIEMEHTOB

5 N3meHeHUs, 12 1
Mpoucxosduiue ¢
BellleCTBaMU

6 PactBopenue. PacTBopsbl. 18 3
CBolicTBa pacTBOpPOB
3JIEKTPOJIUTOB
WUTOr0 70 8

Temartrueckoe rjiaHMpoBaHue(9 Ksacc)

Ne /it HasBanue pasgerna, ri1aB KomnuectBo | nmpakTUyeckux

YyacoB pator




BBezienue. OO6riast
XapaKTepUCTHKa
XUMHUYECKUX SJIEMEHTOB U
XUMUUECKUX peakiui
[Tepyoanuueckuii 3aKOH U
[Tepuoguueckas cucrema
XMMUUECKUX 371eMeHTOB [].
N. MeHienneeBa

MeTtasisl
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HewmeTtamnnnbl

23

Oprannueckue BelecTsa

11
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O06o006111eH1e 3HAHUH 110
XMMHH 3@ KYPC OCHOBHOM
IITKOJTBI.
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