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IHosicuuTenLHAA 3aNIUCKA

PaGouass mporpamMma 1o (¢akynbTaTUBHOMY Kypcy «Xumus» 10 kmace
npeaMeTHas o6nacth «EcTecTBeHHbIE HAyKH» COCTaBJIIEHa B COOTBETCTBUU C
TpeboBanusimu ~ O®I'OC  cpeagnero  obmiero  obpazoBanusi, (OCHOBHOM
oOpa3oBaTeasLHOM IPOrpaMMbl cpeaHero oomiero oopazoBanus MbOY XanprHckast
COII c. XanpiH 1 Ha OCHOBE MpuUMeEpHOU mporpammbl o xumuu (IIpumepnHas
OCHOBHas 00pa3oBaTesbHAs MPOrpaMma.

[ens kypca: pacuiupenue 3HaHui, GoOpMUPOBAHHNE YMEHUIN U HABBIKOB Yy
OOy4YaroIIMXCs MO PEIICHUI0 PACYETHBIX U MPAKTUUYECKUX 3a7a4, YIPaKHEHUHN 110
XUMUH, pa3BUTHE TTO3HABATEIILHON aKTUBHOCTH U CAMOCTOSTEIIbHOCTH.

Pabouas nporpamma ¢akyabTaTBa 10 XUMUU JJIs1 CpeAHEro (ITOJTHOTO)
oO1ero o0pa3oBaHus COCTaBIIEHA U3 pacy€Ta 4acoB, YKa3aHHBIX B Y4EOHOM
miade mo 1 1 B Hexenro (34 wacoB). M3 HUX — KOHTPOIBHBIX paboT B 10-M Kitacce
- 3 yaca, mpakTH4ecKux padbot — 4 yaca. Cpok peanuzanuu nporpaMmmsl —1 roa
oOyJeHus.

TpeOoBaHUs K YPOBHIO NOATOTOBKH 00y4YAIOIIUXCS:

[Ipyn u3ydYeHHMM XMMHH B OCHOBHOW IIKOJie OOECIIeYUBACTCS TOCTHIKCHHE
JMYHOCTHBIX, METAPEIAMETHBIX U IIPEIMETHBIX PE3yJIbTATOB.

JIMYHOCTHBIE:

. B IICHHOCTHO - OPHECHTALIMOHHOW cepe — UYyBCTBO TOPJOCTH 3a
POCCHUHCKYI0 XHMHYCCKYI0 HAyKy, TYMaHU3M, OTHOIIICHHE K Tpyay
1EJICYCTPEMIICHHOCT;

. dbopmupoBaHUEe 3I0POBOTO U 0€30MacHOr0 00pasza KU3HHU, YCBOCHUE
NPaBWJI HHIUBUAYAJIbHOIO M KOJUIGKTHBHOIO 0O€30MacHOro IOBEACHHUS B
YpE3BBIYAMHBIX CUTYAIMSX, YIPOKAIOIINX KU3HH U 3JI0POBBIO JTFOICH;

. B TpyHOBOM cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
JaJIbHENIIIEH

00pa3oBaTeIbHON TPAEKTOPHH;
. B TIO3HABATENbHONW (KOTHUTHBHOM, HWHTEIUICKTyaJIbHOU) chepe —

YMEHHE YIIPABIIATh CBOEH ITO3HABATEIBHON AEATEIIBHOCTBIO.



. (OopMUPOBAHNE OCHOB 3KOJIOTMYECKOW KYJIBTYphl, COOTBETCTBYIOLIEH
COBPEMEHHOMY YpPOBHIO  DKOJOIMYECKOTO  MBIIUIEHUSA, pa3BUTHE  OIbITA
HKOJIOTUYECKH OPHUEHTUPOBAHHON pPEPIEKCUBHO-OLICHOYHONM U IMPaKTUYECKOU
NEATEIbHOCTH B )KU3HEHHBIX CUTYyaIlUsX;

MeTanpeaMeTHbie:

. YMEHUE CAMOCTOSATENBHO ONPENENSTh LIEJId CBOEr0 00yUYEHUs, CTABUTh
u (¢opMmynupoBaTh s ceOs HOBbIE 3aJaud B YyuyéOe M I03HaBATEIbHOU
NeATEIbHOCTH, pa3BUBaTh MOTHUBBI W HWHTEPECHl CBOEH IO3HABATEIbHOU
NEATEIbHOCTH;

. YMEHUE CAMOCTOSITENIBHO INIAHUPOBATh ITyTH JTOCTUKEHUS LIETIEH, B TOM
YHUCJe albTEPHATUBHBIEC, OCO3HAHHO BbIOMpaTh Haubosiee 3PPEeKTUBHBIE CIOCOOBI
pelieHrs yueOHbIX U T03HABATEIbHBIX 33/1a4;

. YMEHUE COOTHOCHUTh CBOM JIEUCTBHUS C IUNIAHUPYEMBIMU PE3YyJIbTaTaMH,
OCYLIECTBJISATh KOHTPOJIb CBOEH IESITEIBHOCTH B POLIECCE JOCTHKEHHUSI PE3YJIbTaTa,
ONpPEAENATh CHOCOOBI IEUCTBHUI B paMKaxX MPEJI0KEHHBIX YCIOBHUM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYallUEH;

. YMEHHME OLIEHWBATh IPABUIBHOCTh BBINIOJIHEHUSI Y4eOHOHM 3ajmaum,
COOCTBEHHbBIE BOBMOXHOCTH €€ PEeIICHMUS;

. BJIaJICHUE OCHOBAMHU CAaMOKOHTPOJIS,, CAMOOLIEHKH, IPUHSTHUS peLICHUN
U OCYIIECTBJICHUS OCO3HAaHHOTO BBIOOpa B Y4eOHOM U TO3HABATEIHHOU
NEeATEIbHOCTH;

. YMEHHE OINpEACIATh MOHATHUS, CO3[aBaTh 0000IIEHNs, YCTAaHABINBATD
aHaJIOrUH, KIACCU(PUIUPOBATh, CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU
Ui Kiaccu(UKaIMK, YCTaHABIMBATh NMPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOMTH
JIOTUYECKOE PaCCYKIEHUE, yYMO3aKItoueHue (MHIYKTUBHOE, ACAYKTHUBHOE M TIO

aHaJIOFI/II/I) Hn ACJ1aTb BBIBOJBI,



. yMEHUE CO3/aBaTh, MPUMEHSTh U TPEOOPa30BbIBATh 3HAKU U CUMBOJIBI,
MOJIETIN U CXEMBI JIJIsl pelIeHs Y4eOHbIX U TO3HABATeNbHBIX 3a71a4;

. YMEHHE OpPraHU30BBIBATh Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO
JESATEIbHOCTD C YUUTENIEM U CBEPCTHUKAMU; pab0TaTh UHANBUIYAIBHO U B TPYIIIIE:
HaXOAHWTh OOIIee pPElICHHEe W pa3peliaTh KOH(IUKTH Ha OCHOBE COTJIACOBAHUS
NO3ULMKA U y4€Ta MHTEPECOB; (POPMYJIUPOBATH, APTYMEHTHUPOBATh U OTCTAUBATh

CBOE MHEHUE;

. YMEHHUE OCO3HAHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU
C 3a/1a4€¥l KOMMYHUKAIIUH JJIs1 BBIPAKEHUS CBOMX YYBCTB, MBICJICH U TOTPEOHOCTEH;
TUIAHUPOBAHMUS U PETYJSLIMUA CBOEH NEATEIILHOCTH; BIIAJICHUE YCTHOM U MMCbMEHHOM
pEYbI0, MOHOJIOTHYECKOM KOHTEKCTHON PEYBIO;

. dbopMupoBaHHE W  pa3BUTHE  KOMIIETGHTHOCTH B  00JacTH
WCIIOJIb30BaHUs UH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

. dbopMUpOBaHUE W PA3BUTHE HSKOJOTHYECKOTO MBIIIJICHUS, YMEHUE
MIPUMEHSTHh €T0 B MO3HABATEIbHOM, KOMMYHUKATUBHOW, COLMAIBLHON MPAKTUKE U
npodeCCUOHAIBHONW OPUEHTAIIUH.

IIpeamerHsble:

. MMETh MPEACTABJICHUSA O MECT€ XHMHUHU B COBPEMEHHOW HAy4YHOU
KapTUHE MHpA; TOHMMAHUE PpOJM XUMHUM B (HOPMUPOBAHMM Kpyroszopa u
(hYHKITMOHATIBLHON TPaMOTHOCTH YeJIOBEKa JIUIS PEIICHHS IIPAKTHYSCKUX 3a]1ay;

. JlaBaTh ONpEeAECICHUS M3yYEHHBIX MOHSITHM: «BEIIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI, BAJIECHTHOCTD, N30MEPHSI, U30MEPHI,
TOMOJIOTHS, TOMOJIOTH; (PYHKIIMOHAJIbHAS TPYIINIA;

. BJIAJIETh OCHOBHBIMM METOJAMH HAYYHOTO MO3HAHMS, UCIIOJIb3YEMbBIMU
B XUMHUHU: HaOJIOJeHUE, OMNUCAaHWE, W3MEpPEHHE, DKCICPUMEHT; yMETh
o0pabaTbeiBaTh, OOBACHATH PE3YyJbTAaThl MPOBEAEHHBIX OINBITOB U JCIATh BBIBOIBI;
FOTOBHOCTh M CIIOCOOHOCTHh MPUMEHSTh METOJbl TO3HAHUS TIPU PEIICHUU

MPAKTHYCCKUX 3aJ1aY;



. Ha3blBaTh BEILECTBA M0 «TPUBUAIBHOW» WIM MEXKIyHAPOAHOU
HOMEHKJIaType

. 3HATh TEOPHUIO CTPOEHHUS OpraHnyeckux coennHennii A.M. bytieposa

. OIMMCBIBATH JCMOHCTPAIHWOHHBIC MW CaMOCTOATCIIBHO ITPOBCIACHHLIC
XUMHNYCCKUC DKCIICPUMCHTHI,

. OonpCACATL INPUHAMICKHOCTL BCHICCTB K  KJIACCYy, O0OBACHSITH
3aBUCUMOCTh CBOMCTB OT COCTaBa U CTPOCHUS XapaKTCPU30BATbH XHMHYCCKHC
CBOMCTBA OpraHUYCCKHUX BCIIICCTB

* ACJIaTb BBIBOJABI M YMO3AKIIOYCHHUA U3 Ha6JIIOI[€HI/II\/JI, HN3YUCHHBIX
XUMHUYCCKHUX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCUICCTB

110 aHAJIOTHU CO CBOMCTBAMH HN3Y4YCHHBIX;

. CTPYKTYPUpPOBAaTh M3yYEHHBI MaTepuain M XUMHUYECKYIO
uH(pOopMaIHIo,

MOJTYYCHHYIO U3 IPYTUX UCTOYHUKOB;
. UCIIOJIB30BaTh MPUOOPETEHHbIE 3HAHWS U yMEHUS Uil 0€30MacHOTO
oOpalieHusi ¢ BEIIeCTBaMH; JUIsl OIICHKM BJIMSIHUS WX HA OpraHuW3M 4YelIOBeKa U

JIPYTUE KUBBIE OPTaHU3MBI.

B pesynbrare nzydeHus: yaeOHOTO npenMera « XUMHs» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus:

BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCS:
- packpbeIBaTh Ha TPHMEpPax poJib XUMHH B (OPMHPOBAHUHM COBPEMECHHOU
HAyYHOW KapTUHBI MUPA U B MIPAKTUYECKOMN JACATEIHPHOCTU YEJIOBEKA,;
— JIEMOHCTPUPOBATH HA MIPUMEPAX B3aMMOCBSI3b MKy XUMUCH U JPYTUMU
€CTECTBEHHBIMHU HayKaMU;

— pPacKpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUU XUMHUUYECKOTO cTpoeHus A.M.
byrtneposa;



— noHuMath puzndeckuii cMbich [lepuoanueckoro 3akona JI.1. Menaeneesa u
Ha €ro OCHOBE OOBICHATH 3aBHCHMOCTh CBOMCTB XHMHYECKHX DJJIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB OT JIEKTPOHHOT'O CTPOSHHUS aTOMOB;

— OOBSICHATh TMPUYHUHBI MHOTO0Opa3us BEIISCTB Ha OCHOBE OOIIMX
MIPEICTABIICHUI 00 UX COCTABE M CTPOCHUH;

— MIPUMEHSTH MTPaBUJIa CUCTEMATUYECKON MEXTYHAPOIHON HOMEHKIIATYPhI KaK
CpEIICTBA pa3IMnYCHUsS U WIACHTH(UKAIIMK BEIIECTB 10 UX COCTABY U CTPOEHUIO;

- COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYpHbIE (HOPMYJIbl OPraHUYECKUX
BEIIIECTB KaK HOCHTENIeH MH(OpPMAIMK O CTPOCHHH BEIIECTBA, €r0 CBONCTBAX M
MIPUHAJIEXKHOCTU K ONIPEAEIIEHHOMY KJIACCY COCIMHEHUM;

- XapaKTEepU30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBYy, CTPOCHHUIO U
CBOMCTBAM, YCTaHABJIMBATh IPUUYMHHO-CIICJACTBEHHBIEC CBS3M MEXIY JAaHHBIMU
XapaKTepUCTUKAMH BEILIECTBA; — MPUBOAUTH MPUMEPbl XUMUUYECKUX PEaKIIUH,
PACKpBIBAIOIINX XapPAKTEPHbIC CBOWCTBA THUIIMYHBIX MPEACTABUTEICH KJIACCOB
OpTraHUYECKUX BEIIECTB C IEIbI0 UX HUIACHTUPUKAIMU U OOBACHEHUS OO0JacCTh
MIPUMEHCHUS;

- MPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUSI XUMUUECKUX PEAKIIU Ha OCHOBE
3HAaHUW O TUIIAX XMMHUYECKOW CBSI3M B MOJICKYJIAaX PEAarcHTOB M MX PEAKIMOHHOMU
CITOCOOHOCTH;

- UCIIOIb30BaTh 3HAHUS O COCTABE, CTPOCHUUM M XHUMHUYECKHUX CBOMCTBAX
BEIIECTB ISl 0€30IaCHOI0 MPUMEHEHHUS B MPAKTHUYSCKOM eI TCIIbHOCTH;

— MPUBOJUTh  MOPUMEPHI  MPAKTUYECKOTO  HKCIOJIb30BaHUA  MPOAYKTOB
nepepaboTKi HEePTH U TPUPOJHOrO Ta3a, BBICOKOMOJIEKYJSPHBIX COCAMHEHUMN
(MOMMATHIIEHA, CHHTETUYECKOT O Kay4yyKa, alleTaTHOrO BOJIOKHA);

— MIPOBOJIUTH OIBITHI IO PACIIO3HABAHUIO OPTraHUYECKUX BEIIECTB: TIIUIIEPUHA,
YKCYCHOU KUCJIOTHI, HEIPEIETHHBIX )KHUPOB, TIIFOKO3bI, KpaxmMasa, OeJIKOB

— B COCTABC MUIUICBLIX ITPOAYKTOB U KOCMCTHUYCCKUX CPCIACTB,



—~ BJIAJIETh MpaBUJIAMH W TMpUEMaMHU Oe30MacHONW paboThl ¢ XUMHUYECKUMH
BEIIECTBaMH U Ja00OpaTOPHBIM 000PYI0BaHUEM;

—~ YCTaHABIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMu U CMEIICHUS
XAMHYECKOTO PABHOBECHUS OT PA3IMYHBIX (HAaKTOPOB C IIETbI0 OMNpEIeICHUS
ONTUMAJBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;

—~ MIPUBOIUTH IPUMEPHI THAPOIIN3A COJIEH B MOBCETHEBHOM JKU3HU YEIOBEKA; —
IPUBOJIUTH MPHUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI B MPHUPOJIE,
IPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

—~ OPUBOAUTH TMPUMEPHl XMMHUYECKHUX PpEaKLMi, pacKpbIBalOIUX O00IIue
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIJIOB;

- OPOBOAWTH  pacyeThl Ha  HAXOXACHHE  MOJCKYISIpHOH  (popmyJsl
YIJI€BOJOPOAA MO MPOAYKTaM CrOpaHHsl M MO €ro OTHOCUTENIbHOHN IIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

—~ BIIQ/IETh TpaBWJIAMH O€30MacHOr0 OOpalleHHus C €IKUMH, TOPIOYHMH U
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMHU ObITOBON XUMUU;

—~ OCYIIECTBIISITh TOMCK XMMHUYECKOW WH(OpManmuu 1O  Ha3BaHUSM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

—~ KPUTHYECKU OIICHUBAThb U WHTEPIPETHUPOBATh XUMUYECKYIO0 HMH(POpPMAIHIO,
COZEpIKaIIyIocs B COOOINEHHUSAX CPEACTB MaccoBOW HMHQOpMAIUHU, pecypcax
WuTepHeTa, HAYYHO-TIOMYJISPHBIX CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B IIENIAX BBISABICHUS OIIMOOYHBIX CYXKICHHUH W (OPMUPOBAHUS
COOCTBEHHOM MO3UIINH;

—~ NPEICTaBIATh IMyTH pELIEHUS TI00aJbHBIX MPOOJeM, CTOSIIUX Mepes
YeJIOBEYECTBOM: SKOJIOTHUYECKHUX, YHEPTrEeTHUECKHUX, CHIPhEBBIX, U POJIb XUMHUHU B
pEeUIeHUH 3TUX MPOOJIEeM.

BbinyckHMK Ha 0230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCH:



- WUIKOCTPUPOBATh HA IPUMEpax CTAHOBIECHHUE W HBOJIIOLMIO OPraHUYECKOU
XMMHH KaK HAyK{ Ha Pa3JIMYHBIX UICTOPUYECKHUX ITAIaX €€ PA3BUTHS;

- HCIIOJIB30BaTh METObl HAYYHOI'O IO3HAHUS IIPU BBIIIOJIHEHUU IIPOEKTOB U
y4eOHOUCCIIEI0BATENbCKUX 3314 [0 U3YYEHHUIO CBOMCTB, CLIOCOOOB MOJYyYEHUS U
pacIio3HaBaHMsI OPraHUYECKUX BELIECTB;

- YCTAQHABJIMBATh TEHETUYECKYIO CBS3b MEXKJIY KJIaCCaMH OPTraHHYECKUX
BEUIECTB ISl OOOCHOBaHMS MPUHIMIIMAIBGHOW BO3MOXXHOCTH  TOJIyYEHHUS
OpPraHUYECKUX COCIUHEHUN

3a/IaHHOTO COCTaBa U CTPOCHU;

- YCTaHaBIMBATh B3aUMOCBS3M MEXIy (PakTaMu U TEOpUEH, NPUYUHOU U
CJIEICTBHEM MpU aHaJIN3€ MPOOJEMHBIX CUTyallMii 1 OOOCHOBAaHUM MPUHUMAEMBIX

pGHIGHI/If/'I Ha OCHOBE XMMHWYECKUX 3HAHUM.



Coaep:xanue yueOHOro Kypca

O6mas xumus. 10 kiace

Tema 1. Crpoenne BemectBa (12 yacos)

OCHOBHBIE CBEIEHUS O CTPOCHHH aroMa. flpo: MPOTOHBI M HEHUTPOHBI.
N3otompl. DJEeKTpOHBI. JEKTPOHHAs 000JI0YKa. DHEPreTHUYECKUM YpPOBEHD.
OcoOEHHOCTH CTPOCHMS DJCKTPOHHBIX 000JOUYEK aTOMOB 3JEMEHTOB 4-TO M 5-TO
nepuoAoB nepuoandeckon cucteMsl J. . Menpeneena (epexoHbIX 3JIEMEHTOB).
[Tonsarue 06 opOUTANIAX. S- U P-OpOUTAIIH.

DOnexkTpoHHBIE  KOH(UTYpaIuu aTOMOB XUMHUYECKUX  DJIEMEHTOB.
Ileppognueckas cucrema xumuueckux odnemeHToB JI. WM. MenneneeBa -
rpaduueckoe OTOOpakeHHE MEPUOAMYECKOTO 3akoHA. DU3MUECKHI CMBICI
MOPSIAKOBOIO HOMEPA 3JIEMEHTa, HOMEpa Meprojia U HoMepa rpynnbl. BajneHTHbIE
AIEKTPOHBI.

[IpyuunHbI U3BMEHEHUSI CBOMCTB JIEMEHTOB B MEPUOJIaX U Ipymnmnax (TJIaBHBIX
MOATPYIINAX). [Tonoxxenne BOIOpOJAa B MEPUOJUYECKON CUCTEME. 3HAUCHUE
MEePUOANYECKOTO 3aKOHA U MEPUOJUYECKON CUCTEMbl XMMUUYECKUX 3JeMeHTOB [l.

N.MenpaeneeBa 115 pa3BUTUS HAYKU U IOHUMAHUS XUMUYECKOW KapTUHBI MUPA.

Nonnas xumuyeckas cBsi3b. KaTtuonsl u anuonbl. Kiaccudukaiuys HOHOB.
HNonHble KpucTtajyinueckue pemeTku. CBOWCTBA BEIIECTB C OTUM  THUIIOM
KPUCTAIUIMYECKUX PEUIETOK.

KoBanenTHas xumuyeckas CBsA3b. DJIEKTPOOTpHULIATEIbHOCTh. [loyisipHas u
HEMOJISIpHAsE KOBAJIEHTHbIE CBA3U. Jlumoisb. IIoasSpHOCTH CBSI3M W MOJISIPHOCTH
MOJIeKyJibl. OOMEHHBIH ¥ JOHOPHO-AKIENTOPHBIH MEXaHU3Mbl 00pa30BaHUS
KOBAJICHTHOM CBsI3U. MOJIEKYJISIpHBIE W ATOMHBIC KPUCTAJUIMYECKUE PEIICTKH.

CsoiicTBa BCIICCTB C 3TUMH THUIIAMH KPUCTAJIMYCCKHUX PCIICTOK.



Metannndeckass XxuMudeckass CBs3b. OCOOEHHOCTHM CTPOSHHUS aTOMOB
MeTauioB. MeTayummueckass XUMHYecKasi CBSI3b U METAJUTHUECKask KPUCTAITHYECKasT
pemieTka. CBOWCTBA BEIECTB C 3TUM TUIIOM CBS3H.

Bonopoanas xummueckas cBsizb. MeXMOICKYIsIpHAs 1 BHYTPUMOJICKYIISIpHAs
BOJIOPOJIHASI CBSI3b. 3HAUCHHE BOJOPOJHOW CBS3U MJIsi OPTaHW3allUd CTPYKTYP
OMOMOJMMEPOB.

["a3000pa3Hoe cocTosiHME BelecTBa. TpHu arperaTHBIX COCTOSIHUS BOBI.
OcoOennoctu

CTPOEHUS ra3os. MousipHblit o0beM ra3oo0pa3HbIX  BELIECTB.

[Ipumepbl Ta3000pa3HBIX MNPUPOAHBIX CMECEW: BO3AYX, MNPUPOAHBIN Tas3.
3arpsizHeHne atMocdepsl (KUCIOTHBIE TOXKAM, MapHUKOBBIN 3PdekT) u 6opbda
HUM.

[IpencraBuTenu ra3o00pa3HbIX BELIECTB: BOAOPOJ, KHCIOPOJ, YIJIEKHCIIbIHI
ra3, amMMuak, sTwieH. VX mosydenue, coOupaHue W pacrno3HaBaHue. Kuakoe
COCTOsIHME BelecTBa. JKnukue KpuCcTajljibl U UX IPUMEHEHHUE.

TBépnoe cocrosiHue BemiecTBa. AMOp(HBIE TBEpAbIE BEIIECTBA B MPUPOJEC U B
KU3HM 4YEJIOBEKa, MX 3HaYyeHUWEe M MpuMeHeHue. Kpucraminueckoe CTpoeHue
BEILECTBA.

Hucnepcuble cuctemsl. [loHsiTre o nucnepcHsix cucremax. JucnepcHas dasa
U qucrnepcuoHHast cpena. Knaccudukanus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOr0  COCTOSIHMSI ~ JAMCHEPCHOM cpefbl M JUCHEPCHOHHOM  (pa3bl.
['pyOonucniepcHble CUCTEMBI: SMYJIbCUH, CYCIIEH3UH,  a3PO30JIH.

TOHKOI[I/ICHepCHBIe CHCTCMBI: rejm u 30J/1H4.

Cocrasn BeIICCTBA M CMCCH. BGHIGCTBEI MOJICKYJIPHOTO MW HEMOJICKYJIAIPHOTO
CTPOCHUA. 3aKOH MOCTOSHCTBA COCTaBa BCHICCTB.

IonsTue «aoJs»y M €€ paSHOBHUIAHOCTH: MacCCOBas (,JIOJ'IH JJIECMCHTOB B
COCIUHCHUH, N0 KOMIIOHCHTA B CMCCHU - AO0JIA HpHMCCGﬁ, A0JIs1 paCTBOPCHHOI'O

BEIIIECTBA B pacTBOpe) U 0ObeMHasl.



Jlonst BBIXOZ1a TPOAYKTA PEAKIUH OT TEOPETUYECKA BO3MOMKHOTO.

IkcnepuMenTt: /.- nemoHcTpaunoHHbIi, JI — 1adopaTopHbIi

JI. Pazmuunbie (GopMBl TMEPUOIUYECKON CHUCTEMBI XUMHUYECKHUX
DJIEMEHTOB

J.M.Menneneena.
J1. Moenu HOHHBIX, aTOMHBIX M MOJICKYJISIPHBIX KPHUCTATHYECKHUX PEIIETOK.

OO0pa3ubl pa3IUYHbIX TUCTIEPCHBIX CUCTEM.

JI. 1.0npenenenue Tumna KpUCTAUIMYECKON PEIIETKU BEIIECTBA U OMUCAHUE
€r0 CBOUCTB.

2. O3HaKOMJICHHE C AUCIICPCHBIMU CUCTCMAaMU.

IpakTukym Nel. [Tonydenue, cobupanue U pacno3HaBaHUE Ta30B.

Tema 2. Xumnueckue peakunu (9 4acon)

Peakiuu, wunaymme ©0€3 HW3MEHEHMS COCTaBa BEIIECTB. AJUIOTPONHS H
aJIJIOTPOIIHbIE BUAOM3MEHEHUs. [IpurHbl alI0TpONuU Ha pUMepe MOoAU(pUKAIIiA
KHUciopoaa, yriepoga u (ocdopa. O30H, ero Ouonoruueckas posib. M3zomepsl u
U30MEpHUSL.

Peaknuu, uaymue ¢ M3MEHEHUMEM COCTaBa BEIECTB. Peakiuu coequHeHus,
pa3ioXKeHMs], 3aMeIeHUs] 1 0OMeHa B HEOPraHUYECKOW M OpraHM4eCcKOW XHMUU.
Peakiuu 5k30 - 1 3HAOTEpMUYECKUE. TernoBoi 3PpPeKkT XMMUYECKON peakluu U
TEPMOXUMHUYECKUE YypaBHEHHs. Peakuuu ropeHus, Kak 4YaCTHBIM Ciy4au
DK30TEPMUYECKUX PEAKIUH.

CKOpOCTh XMMHYECKOW peaKIuu. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM
peakuuu OT MPUPOJBI PEATMPYIOIIMX BEIIECTB, KOHLEHTPALUWU, TEMIEPaTyphl,
IUIOIIAAN TOBEPXHOCTU CONMPUKOCHOBEHHS W KaTaiau3aropa. Peakuuu romo- u
rereporeHHble. [loHsATne o0 Karanm3e U Karanuszatopax. @OepMeHThl Kak
OMOIOTHYECKHE KaTaIu3aTOPbl, 0COOCHHOCTH UX (YHKIIMOHUPOBAHHUS.

HeoOpaTtumpble u oOpatumble Xumuueckue peakiinu. CoCTOSHNE XUMUUECKOTO

PaBHOBCCHA 1A O6paTI/IMI>IX XHUMHUYCCKHUX peaKuHﬁ. CnocoOsbl CMCIICHUA



XMMHUYECKOTO PaBHOBECHUS Ha NMpUMeEpe cuHTe3a amMmuaka. [loHsTue 00 OCHOBHBIX
HAy4YHbIX MPUHLHWIAX NPOU3BOJACTBA HA MPUMEPE CHUHTE3a aMMHAKa WIH CEPHOU
KHCJIOTBI.

Wctunnbie pacTBOpbl. PacTBOpUMOCTD U KilacCU(UKAIUS BEIIECTB IO 3TOMY
PU3HAKY:

PaCTBOPUMBIC, MAJIOPACTBOPHUMBIC U HCPACTBOPHUMBIC BCUICCTBA.

SHCKTPOJ'II/ITLI N  HCIJICKTPOJINTHI. QHGKTPOHI/ITI/I‘ICCKa}I Aucconuranmsi.
KI/ICJIOTBI, OCHOBAaHHA MW COJM C TOYKHM 3pPCHUSA TCOPHUU SHCKTpOHI/ITH‘IeCKOfI
Jucconuralnum.

XHUMHMYECKHUE CBOMCTBA BO/JBI, BSaHMOHCﬁCTBHG C MCTalliaMHi, OCHOBHBIMH U
KHCJIOTHBIMHM OKCHUJIaMU, PA3JIOKCHUC U O6paSOBaHI/I€ KpUCTAJLJIOTUAPATOB. PeaKHI/II/I
rmaparainuvu B OpFaHHLIGCKOﬁ XUMUH.

['unponu3 opraHUYECKUX W HEOpraHWyecKux coeauHeHuil. HeoOpaTumbiii
TUAPOIIU3.

OOpaTtuMblii THAPOIIU3 COTIEH.

['maponu3 opraHMYeCKUX COCAMHEHUW M €r0 MPAKTUYECKOE 3HAYEHUE IS
MOJYYEHUs] TUJIPOJIM3HOTO COUpTa M MbUIa. buosiormyeckas pojb TUApOSU3a B
MJIACTUYECKOM M DPHEPTreTUUeCKOM 0OMEHE BEIIECTB U IHEPTUU B KIIETKE.

OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC peakiuu. CrTeneHb OKHUCIICHUSI.
Onpenenenue crTeneHu OKUCHeHHsS 1o (opmyne coenunenus. I[lonarue 006
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKHUCICHHE U BOCCTAaHOBJICHUE,
OKHUCIIUTEIIb U BOCCTAHOBUTEIb.

DIIEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MpPOLIECC. DIEKTPOIU3
pacIuiaBoB M PacCTBOPOB Ha IpuMepe xyopuaa Hatpus. [IpakTudeckoe npuMeHeHne
AIEKTPOJIN3A.

JKcnepuMeHT: .- AeMOHCTpaUOHHBIH, JI — 1a0opaTopHbIi

J. Mopenu wmonekyn OyraHa M U300yTaHa. 3aBUCUMOCTH CKOPOCTH

XUMHYECKOU pe€akuun OT HIpUpPOAbl PCArupyrommnx BCIICCTB, KOHIOCHTPAIHU H



temneparypbl.  lIpocTeilline  OKHUCIMTENBbHO-BOCCTAHOBUTEIBHBIE  PEAKILIUU:
B3aMMOJICHCTBHE IMHKA C COJISTHOM KHCIIOTOM U Kenesa ¢ cynbdarom menu (11).

JI. 3. Peakmuum oOmeHa, unymme 10 koHua. 4. IlomydeHuwe kuciopoja
pa3iIoKEeHUEM MEpOKCUIa BOJOPOAA C IOMOIIBI0 KaTaiu3zaropa. 5. Paznuunbie
CJly4au THIpOJIn3a.

HpaxkTukym Ne2.Tursl XUMUYECKUX PEAKLUN.

Tema 3. BemecTrBa u ux coiicra (13 yacoB)

[Tomoxenne wMetamwioB B [ICXD .M. MenaeneeBa. BzaumopelicTBue
METAJJIOB C HEMeTallaMH (XJIOpOM, CEepoll M KuciopojoM). BzaummonerictBue
HIEJIOYHBIX M IIETOYHO3EMENbHBIX METAJUIOB C BOJIOM. DIEKTPOXUMHUYECKUN P
HaNpsHKEHUU METAJUIOB. B3anMoIeMCTBUE METAIIIIOB C pACTBOPAMHU KUCIIOT U COJICH.
AmomuHoTepMusi. B3aumopelictBue HaTpus ¢ 3TaHoJioM U ¢eHosoMm. Kopposus
MeTaJuIoB. [IOHSATHE O XMMHYECKONW M 3JIEKTPOXUMHYECKOW KOPPO3UHA METAIIIOB.
Cnoco0blI 3alIUThl METAIOB OT KOPPO3HH.

[Tonoxenne HemertaiioB B I[ICXDO JI.M. MenneneeBa. CpaBHUTENbHAA
XapaKTEPUCTHUKA raJIOTeHOB KaK Hanbosiee THMUYHBIX MPEACTaBUTEICH HEMETaIIOB.
OkucnauTeIbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJICUCTBHE C METAIaMH U
BOJI0pOJI0M). BoccTaHOBUTEIEHBIE CBOMCTBAa HEMETAILIIOB (B3aUMO/ICHCTBHE ¢ O0JIee
AIEKTPOOTPULIATETbHBIMU HEMEeTaJlJIaMU u CJI0KHBIMHU BEIIIECTBAMU-
OKHUCIIUTEIISIMH).

Kucnorel Heoprannueckue u opranuueckue. Kraccudukammss Kucior.
XUMHUYECKHE CBOWCTBA KHCIIOT: B3aUMOJCHCTBHE C METAUIAMHU, OKCUIAMH
METaJUIOB, TUIPOKCUAAMHI METAJIOB, COJIIMU, CHUPTAMHU (peakius dTepudukanin).
OcoOble CBOMCTBA a30THOM U KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHoBaHusi  HeopraHumyeckue u  opraHumyeckue. OcHOBaHUS, HX

kiaccuukanysg. XUMHUYECKHE CBOMCTBA OCHOBAaHMM: B3aUMOJICUCTBHE C



KHCIIOTaMH, KHCIOTHBIMM OKCHUAAMHU U coJsiMU. PasznoxkeHue HepacTBOPUMBIX
OCHOBAHHUU.

Comu. Kimaccudukanus coneit: cpeHue, KUCIbIe 1 OCHOBHBIC. XUMUUYECKHE
CBOICTBA COJIEH: B3aUMOJCHCTBUE C KUCIOTAMH, IIEJI0YaMHU, METaJNIaMHU U COJISIMHU.
[IpencraBuTenu conield M UX 3HAUYCHHE. XJIOPHUI HATPHs, KapOOHAT Kabius, pocdaT
KaJIbIUSL (CpeHUE COJIM); THAPOKApOOHATHl HATPUS M aMMOHHUS (KHUCIIBIE COJIH);
ruapokcokapoonat meau (I1) - MmamaxuT (OCHOBHAs COJIb).

KauecTBeHHbIe peakiiuu Ha XJIOpHUI-, CyIb(]aT-, 1 KapOOHAT-aHUOHBI, KATHOH
aMMoHusl, kKaTuoHsI xkenesa (I11) u (I11).

[loHATHE O TEHETUYECKOU CBA3U M TEHETUYECKUX pAlax. | eHeTHUeCKnuil psa
MeTalla.

['enetnueckuii psa HeMetaia. OCOOEHHOCTH T€HETUUECKOTO Psifia B OPraHUYEeCKOM
XUMHH.

JKcnepuMeHT: .- 1eMOHCTPAIMOHHBIH, JI — 1a0opaTopHbIi

J1. O6pa3iel MeTauioB. B3anmoielicTBre MIEIOYHBIX U MIETIOYHO3EMEIbHBIX
MeTaluioB ¢ BoAoW. ['opeHue »kene3a u MarHus B Kuciopojne. KauecTBeHHbIe
peaKIuy Ha KaTUOHBI U aHUOHBI. JI. 6. 3HaKOMCTBO ¢ 0Opa3iiaMyu HEMETAJIOB U UX
MPUPOAHBIMUA COEAUHEHUSIMHU. /. McnblTaHME pacTBOPOB KUCIOT WHIUKATOPAMM.
B3auMopenicTBUe pacTBOPOB COJITHOM M YKCYCHOM KHUCJIOT C METalljlaMu,
OCHOBaHUSAMH, coyisiMu. 8. McmblTaHWe pacTBOPOB OCHOBAaHUN WHIMKATOPAMM.
[lonyueHne U CBOWCTBAa HEPACTBOPHUMBIX OCHOBaHWU. 9. lcmbelTaHue pacTBOPOB
COJIEM MH/IMKATOPaMHU.

IMpakTukym Ne3. Permenue sKcriepuMeHTaATBHBIX 33/1a4 Ha UICHTU(PUKAIIUIO

OPTraHUYCCKUX U HCOPraHNYCCKHUX BCIICCTB.



TemaTuueckoe nianupoBanue 10 kiaacc.

HaumenoBanue pasaesia Bcero N3 Hux
4acoB
NMPAKTHYECKUX KOHTPOJIbHBIX
11 kaacc

Tema 1. Ctpoenue BelecTBa 12 1 vac 1 gac
JacoB

Tema 3. XuMnueckue peakiuu 9 1 vac 1 gac
JacoB

Tema 4. BemectBa 1 ux 13 1 gac 1 gac
CBOICTBa 4acoB

HTroro 34 7 yacoB 6 yacoB

JacoB




KanengapHo-remaTuyeckoe niaHUpOBaHUe

10 kaacc (34 yaca)

30.09.2023

00pa3oBaHUs] XUMHUYECKON CBSI3H.
KoBanenTHas cBA3b.
HNonHas cBs3b.

Ne | TarTa Conep:xkanue Ilnanupyemblie
pe3yJabTaThbl
Tema 1. CTpoeHue BemiecTBa
1. AToM — cinoxHas 4acrtuua.| /laBaTh Ha OCHOBE
09.09.2023| Ctpoenue ANEKTPOHHBIX | TEOPETUUECKUX 3HaHUU
000JI04€K aTOMOB X.3. MOJIHYI0  XapaKTEPUCTUKY
aToMaM XUMHYECKUX
3JIEMEHTOB, ONPEACATh
BO3MOYKHBIC BaJICHTHOCTH H
CTETICHU OKHUCJICHUSA aTOMa;
JlaBaTh XapaKTEPUCTUKY
COCIMHCHUSAM XHMHYCCKUX
3JIEMEHTOB.
2. [leprnonnyeckuii 3aKOH Y| BeisaBisaTh OCHOBHBIE
16.09.2023 | nepuoguIeckas CUCTEMA| TCHICHIIMM W  TPUYHUHBI
XHMHYECKUX DJIEMEHTOB M3MEHEeHUS COCTaBa W
.. Menneneesa. CBOWCTB BEIIIECTB;
packpbIiBaTh Ha KOHKPETHBIX
IpuMepax NEUCTBUSA
OCHOBHBIX 3aKOHOB ITPHUPO/IBI
3. 3HaueHue MepUOINYECKOTO
23.09.2023| 3akoHa J.1. Menpeneena.
TecTupoBaHue 110 TEME
«Ctpoenue atoma
4. Bubl u MexaHu3Mbl| Mcrionb3oBate psag 30 wu

3HaHHSA O CTPOCHHH aToMa
JUISL  ONPEACIICHHS  THIIOB
CBSI3U, OOBSICHATH MEXaHU3M
0o0pa3oBaHHUs] KOBAJICHTHOM

CBS3H, CpaBHUBATh u
OOBACHATH  pa3iuyue B
IIPOYHOCTHU XAUMHUYECKOU
CBSI3U; 3aBUCUMOCTb
TEIJIOBOTO abdexra
peakuuu OT SHEPruu
XUMHUYECKUX  CBA3€H B
BEIIIECTBE; O0OBACHATH

B3aMMOCBA3b MCKAY THIIOM




XUMHAYECKON CBsI3U B
BELIECTBE, TUIIOM
KPUCTALINYECKOU PEIIETKH
U PU3NYECKUMU CBOWCTBAMU
BEILECTBA.

07.10.2023

ArperaTHbple COCTOSIHUS
BEIIECTBA.

BonoponHas cBs3b.

XapaxkTepu3oBaTh
OCOOEHHOCTH  arperatHoro
COCTOSTHUS BEIIECTB.
YcraHaBIuBaTh
MEXIPEAMETHBIE CBSI3U €
OHMOJIOTHEN.

14.10.2023

THIIBI KPUCTAIITNYECKUX
PEIETOK.

Knaccudumupoars
TBEPABIC BEIIECTBA.
YcraHaBnuBaTh
3aBUCUMOCTh MEXIY THUIIOM
XMMHUYECKOMN CBSI3U U TUIIOM
KPUCTAJUIMYECKON PEIIETKHU.

21.10.2023

YucTble BeliecTBa U CMECH.

Haxomute oTianune
cMecen oT
XUMHUYECKUX COCTUHEHUM.

11.11.2023

Pemenune pacu€THbIX 3aaa4.

Pemrate 3agaun Ha
HaXO0KJICHUE MAaCCOBOM JI0JIU
KOMIIOHEHTOB B CMECH.

18.11.2023

JucnepcHbie
CHUCTEMBI u
PacTBOPHI

XapakTepu3oBaTh poJb
JIUCTIEPCHBIX CUCTEM B
MIpUpOJIEe u
MIPOU3BOJACTBEHHBIX
MIPOIIECCAX.

10.

25.11.2023

Kowmriekcubie

COEIMHEHUMN.

COEJIMHECHUA.
HomeHnknatypa KOMIUIEKCHBIX

PazpsacuATh CTpOEHUE
KOMIUIEKCHBIX ~ COCIMHEHUH,
COCTaBIISTh X (DOPMYIIBI,
JlaBaTh HAa3BaHUSI.




11.

02.12.2023

[TpakTnueckass pabota
[lonydenune, cobupaHue
pacro3HaBaHHE Ta30B.

Nel.

51

Obpararbes ¢ 1a00paTOPHBIM
o0opyI0oBaHUEM u
HarpeBaTeIbHBIMU
npudoOpamMu B COOTBETCTBHUU C
npaBUIaMA TEXHUKH
0€30MacHOCTH,  ONMHCHIBATH
XUMUYECKHI JKCIEPUMEHT C
NOMOIIBIO  SI3bIKA  XUMHUH,
JenaTh BBIBOJIBI o
pe3ysbTaTaM dKCIIepHUMEHTA.
Oco3HaBaTh HEOOXOAMMOCTD
coomonenus mpaBui Th u OT
JUIE COXPAHECHUS  3JIOPOBbSI
OKPY>KaIOIIHX.

12.

09.12.23

TectupoBanue 1o  Teme
«CTpoeHue BEIECTBAY.

[TpumeHsTH MOJTyYEHHBIE
3HaHUST U CPOPMHUPOBAHHBIE
YMEHHUS TUIS pelieHus
y4eOHBIX 3a/1a4.

Tema 2. XuMH4YeCKHE
peakuuu

13.

16.12.23

Knaccudukanus XuMru4ecKux
peaKuuii.

OOBICHATH CYIIHOCTb
XUMHUYECKUX ITPEBPALLICHUN,
KJ1acCU(pUIIMPOBATH
IIPEUIOKEHHBIE XUMHUYECKUE
pEaKLNH; OOBSICHSITD
CYILHOCTh TUJIPOJIN3a,
U3MEHEHUE CPEJIbI

pacTBopa;

14.

23.12.23

Knaccudukanus XuMHIeCcKuX
pEaKIUN.

AHanM3upoOBaTH YCIIOBHUS
IIPOTEKAHMS XUMHAYECKUX
peaKkuui; pelarb pacyeTHbIE
3aJaud MO JaHHOM TeMme,
MIPOBOJINTh

HKCIIEpUMEHTAJIbHbIE Pa0OThI

15.

30.12.23

OKHUCITUTEILHO-

BOCCTAHOBHUTCJIbHBIC PCAKIINH.

CpaBHMBATh BaJICHTHOCTb U
CTCIICHb.OK. XUMHYCCKHX
DJIEMECHTOB, OKHCIUTEIh M|
BOCCTAHOBUTEJb, TPOBOIUTH
CaMOCTOSITCJIbHBIN MOMUCK
XUMHUYECKOW uHOOpMaIMKU C
WCIIOJB30BAaHUEM PA3TUYHBIX
MCTOYHUKOB (Hay4Ho-




HOMYJISIPHBIX U3IaHU,
KOMIIBIOTEPHBIX 0a3
JTAHHBIX, PECYPCOB

HNHTtepHera)

16.

13.01.23

CkopocTh  XMMHYECKUX
peaKuuil.

XUMHUYECKOE pPABHOBECHE.

BbIABIATH IPUYHHBI U
cienctBus siBneHud. CTpOUTH
JIOTUYECKHE  PACCYXKACHUS,
yCTaHaBIMBAaTh MPUYUHHO —
CJIEICTBCHHBIE CBS3HU.
OOBACHATD BIIUSIHUE
paznuyHbIX  (AKTOPOB  Ha
CKOPOCTb peakuuy;
Pa3bACHSTH CYUTHOCTb

XUMHUYCCKOI'O PaBHOBCCHA,

CIIOCOOBI €r0 CMEIIECHUS

17.

20.01.23

Posib  BOMBI
peaKUHsX.
MOJIOKEHUS
AIEKTPOIUTUIECKOU
JIACCOLUALINH.

B XUMHUYECKUX
OCHOBHBIE
TEOpUU

OnpenensTs:
BBITIOJTHSTH

3apsii  WOHa,
XUMHUYECKUN
JKCIIEPUMEHT, HCMOJIb30BaTh
NpUOOpETEeHHbIE 3HAHUS U
YMEHHS B  IPAKTUYECKOU
JESITEIbHOCTH u
ITOBCEHEBHOM KU3HHU.

18.

27.01.23

[Ipaktuueckass pabora NeZ
«Turbr XUMHUYCCKU
peaKIniny.

OOpamatscs ¢ 1abopaTOpHBIM
o0opy0BaHUEM u
HarpeBaTeIbHBIMU TPUOOpAMHU
B COOTBETCTBHH C IPaBUIIAMH
TEXHUKHU 0e30IacHOCTH,
OIHUCHIBATh XUMHYCCKHH
OKCIIEPUMEHT C  IOMOIIBIO
sSI3bIKa XUMUH, J€JIaTh BBIBOIBI

10 pe3yabTaram
AKCTIIEPUMEHTA.
Oco3HaBaTb HEOOXOAUMOCTH

cobmoaenus npasuia Thb u OT
JUIL COXPaHEHHUS  3J0POBBA

OKPYXAaIOIIUX.




19.| 03.02.23 | T'ugponusz B U | BeIBIATE XapakTep — cpenbl
HEOPTraHUYECKON B BOJHBIX  PacTBOpPax
OPraHUYECKON XUMHH. HEOPraHUYECKUX COCIMHEHUM,
MPOBOJIUTH aHaIu3
u JIeaTh BBIBOJIBI.
20.| 10.02.23 | O6o0menne Marepuana ol O600maTh 3HAHUA u
TeMe « XUMUYECKUE PEAKITUN».| MPEICTABIATh UX B BUIE CXEM,
TabuIl, pe3eHTaIUH.
Crpoutb peueBoe
BBICKA3bIBAHUE B YCTHOU U
MMChbMEHHOH (hopme.
21.| 17.02.23 | TectupoBaHHE MO TEME [IpumeHsTh MOJIyYCHHbBIE
«XUMHUYECKUE PEAKITUN. 3HaHUS W CPOPMUPOBAHHBIC
YMEHUS TUTS pereHus
y4eOHBIX 3a/1a4.
Tema 3. BemmecTBa n ux
CBOMCTBA
22.|24.02.23 | Knaccudukanus Ha3piBaTh U3YYEHHBIE
OpTraHWUYECKUX M BEIIECTBA T10
HEOPraHUYECKHUX BEIIECTB. "TpuBHAIBHON" 170107
MEKTyHApOIHOU
HOMEHKJIATYypE;
XapaKTepU30BaTh: OCHOBHBIC
KJIaCChI HEOPTaHUYICCKUX
COCIMHEHHUI; OOBSICHSTD:
3aBUCUMOCTb CBOWCTB
BCIIECTB OT HWX COCTaBa M
CTPOCHUS; BBITIOJTHATD

XUMHUYECKUN IKCIEPUMEHT IO
PACIO3HABAHUIO BAXKHEUIIIUX
HEOPTaHUYECKUX BEIIECTB;
MPOBOJIUTh CAMOCTOSITEIbHBIN
TIOUCK XAMHUYECKOU
uH(popmaIun c
HCMOJIb30BAaHUEM  PA3JIMYHBIX
WCTOYHUKOB.




23.

02.03.23

Metaiuibl. CriocoOsnl
TOJIYYCHUS XUMHYCCKUE
CBOMCTBA.

Xapaktepu3oBaThb
noJiockenue Me B I1C, oOmiue
bu3nUecKue W XUMHUYECKUE
CBOMCTBA (B T.4. COCTaBIIATH
ypaBHEHUS peaxkumit u
pasz0bupaTh UX C T.3. OK./BOCC.
MOHHBIX MIPOIIECCOB)
MPOCTBIX BEHIECTB METAJIIOB,
u ux COCIMHECHUN B
3aBUCHUMOCTH OT ITOJIOKCHHUS
IIC, ommceBaTE CIIOCOOBI
MOJTy4YEeHUS METAJIJIOB,
peuiaTb pacyeTHbIe "
AKCIIEPUMEHTAJIbHBIC 3a7a4u
110 JaHHOU TeMe.

24,

09.03.23

Koppo3zust meTaios.

Hcnons30BaTh npu
XapaKTePUCTUKE METAIOB U
UX COCAMHCHUM IIOHATHSA
«KOPpO3Us METAJJIOBY,
«XUMHYECKAsT KOPPO3US»,
«QJIEKTPOXHUMHUYECKAs
KOppO3Us», HaXOJIUTh
CIIOCOOBI 3alUTHl METAJIOB
OT KOPPO3UH.

[IpumeHsTh 3HaHUSA O
KOPPO3HUH B JKU3HHU.

25.

16.03.23

Onekrponuns. [IpakTrueckoe
IPUMEHEHUE.

CocraBnsaTh YpaBHEHUS
pEAKLHNL , IeKAIUX B OCHOBE
NOJIyYECHUS METaJlIOB,
IPUBOIUTH IpUMEPHI
YpaBHEHUU peaxkuui,
JeKAIUX B OCHOBE
IPOMBIIIEHHBIX ~ CIIOCOOOB
HOJIyYECHHUS.




26.

23.03.23

O0o00mIeHe u
3HaHUN 110 TeMe «MeTauibD.

CUCTCMaTHu3alusi

0O000maTh 3HAHUA 5
NPEACTaBIATh HUX B BHJE
cxeM, TabJull, Tpe3eHTALNH.
Crpouts peueBoe
BBICKa3bIBAHUE B YCTHOU H
MUCbMEHHOM (hopMme.
Hcnonws3oBath
npuoOpeTeHHbIE 3HAHUA U
YMEHHUSI B NPAKTHYECKON
NEATEIIbHOCTH U
NOBCEIHEBHON KU3HHU JJIA:
DKOJIOTMYECKH TPaMOTHOTO
NOBEJICHUSI B OKpYXKaroIIeu
Cpene; OLEHKU  BIIMSHUS
XUMHYECKOTO  3arps3HCHUS
OKpyXamumen cpeapl Ha
OpraHH3M Y€JIOBEKA U IPyTHE
YKUBBIC OpTaHU3MBbI;
KPUTHYECKON OLICHKU
JIOCTOBEPHOCTA XUMHUYECKOU
uH(pOpMaIuK, MOCTYMAIOIIEH
U3 pa3HbIX HCTOYHUKOB

217.

06.04.23

TectupoBanue 1o Teme
«Meraiby.

[IpumensTob MOJIyYCHHbBIC
3HaHUS U CPOPMUPOBAHHBIC
UL PEIICHUS
y4eOHBIX 3a/1a4.

YMEHUS

28.

13.04.23

Hemeramisr.

Xapaktepu3oBaTb HEMETAJIbI
1o ux nonoxenuto B [ICXD

JI.M.MenpaeneeBa, ONUChIBATh

20.04.23

buszngeckue
CBOMCTBA HEMETAJLJIOB,
00BACHSITH 3aBUCUMOCTh
CBOMCTB HEMETAIJIOB OT HX
nojioxkenus [ICXD
J.M.Menneneena;
[IporHo3upoBarb  CBOMCTBA
HEU3YYEHHBIX JJIEMEHTOB M
UX COCIMHEHHMM Ha OCHOBE
3HAaHUN O TNEPUOIUYECKOM
3aKOHE.

CTpOCHHE




29.| 27.04.23| Heopranuueckue u OOBACHATh TEHETUYECKYIO
OpPTaHMYECKUE KUCIIOTHI. B3aMMOCBSI3b MEXITY
KJIaCCaMH
OpTraHUYECKUX U
HEOPTaHUYECKUX
COCIMHEHNU.
30.| 04.05.23| OcHOBaHMS OpPTaHUYECKHE u | OOBSACHIATh T'EHETHYCCKYIO
HEOpPTaHUYECKHE. B3aMMOCBSI3b MEXITY
KJ1accaMu
OpTaHUYECKUX U
HEOPTaHUYECKUX
COECINMHCHUH.
31.| 11.05.23| Comu. KauecTBeHHble peakiuu Ha Mcmoiab30BaTh
AHUOHBI. NpUOOpPETCHHBIC 3HAHUS W
YyMEHUSI B  TPAKTUYECKOMN
TSI TEIIbHOCTH U
MIOBCETHEBHOM  KM3HU IS
OOBACHEHHS] ~ XMMHYECKHUX
SBJICHUM, TPOUCXOMISIINX B
npupoae, ObITy U  Ha
IPOU3BOJICTBE.
32.| 11.05.23| Pemieane  TecTOB 1o [IpumensTh MOJTy4YEHHbIC
HEOPTaHUYECKON XUMUH 3HaHUS ¥ CPOPMUPOBAHHBIC
YyMEHUS I PCIICHHS
y4eOHBIX 3azay.

OcCylecTBIATh  MOIIArOBBIN
U WTOrOBBIA KOHTPOJIb IO
pe3yJbTary.




33.

18.05.23

[IpakTueckass  pabora  No3.
Pemenue  sKCIepUMEHTABHBIX
3aJa4 = Ha  WACHTU(UKAIIIO
OpPraHUYECKUX U HEOPTraHUYECKUX
BEIIECTB.

OGpamatbcs c
71a60paTOPHBIM
000pyIO0BaHUEM u
HarpeBaTeIbHBIMU
npuOOpaMu B COOTBETCTBHH C
paBUIaMHu TEXHUKU
0€e30MacHOCTH,  OINKCHIBATH
XUMUYECKUN IKCIIEPUMEHT C
MOMOIIBIO  S3bIKA XHUMMHH,
JienaTh BBIBOJIbI o
pe3ynbTaTaM 3KCIIEPUMEHTA.
Oco3HaBaTh HEOOXOAMMOCTD
coOJII0IeHUS

npasun  Tb u  OT g
COXpaHEHUsI CBOETO 3/10POBbS]
U OKPYXKAIOIIUX.

34.

18.05.23

Hrorosoe TCCTUPOBAHUC




