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IHosicHuTEeALHAA 3aNMUCKA

Pabouas mporpamma no 3neKTUBHOMY Kypcey «Xumusi» 11 knacca npeameTrHas
o0nacth «EcTecTBeHHbIE HAyKW» COCTaBJIE€HA B COOTBETCTBUM C TPEOOBAHUSAMU
®I'OC cpennero obmiero odpazoBanusa, OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl
cpeanero obmiero oopazoBanus MbOY Xanwiackass COII ¢. XaneiH U Ha OCHOBE
npumepHoit mporpammbl 1o xumuu (IIpumepHass ocHoBHast oOpa3zoBareibHas
porpaMma.

Ienb kypca: pacimupenue 3HaHUN, POPMUPOBAHNE YMEHUN U HABBIKOB Y
00y4Jaromuxcs 1Mo PeHIeHUI0 PaCYETHBIX U MPAKTUUECKUX 3aJ1au, YIPAKHEHUH 10
XUMUU, PA3BUTHE TTO3HABATEILHON aKTUBHOCTH U CAMOCTOSITETbHOCTH.

Pabouas nmporpamma daxkyabTaThBa O XUMUU JUISI CPEAHETO (TTOJTHOTO)
oO1mrero o0pa3oBaHus COCTaBJIeHa U3 pacuéra 4acoB, YKa3aHHBIX B y4eOHOM
wiane 1o 1 4 B Hexgemo (34 yacoB). M3 HUX — KOHTPOJIBHBIX padoT B 10-M Kitacce
- 3 yaca, mpakTuueckux paboT — 4 yaca. Cpok peanuzaiuu nmporpaMmmsl —1 1o
oOy4eHUsI.

TpeOoBaHuA K YPOBHIO NOJATOTOBKH 00Yy4aK0IIMXCS:

[Tpu n3ydyeHnn XUMUU B OCHOBHOM IIKOJIE 00ECIICUNBAETCS JOCTHIKEHUE
JIMYHOCTHBIX, METANIPEIMETHBIX U TPEAMETHBIX PE3yJIbTATOB.

JINYHOCTHBIE:

. B IIEHHOCTHO - OPHUEHTAIMOHHON cdepe — YyBCTBO TOPJOCTH 3a
POCCHUMCKYI0 XMMHUYECKYH0 HayKy, TyMaHH3M, OTHOIICHHUE K Tpyay
LEJIEYCTPEMIIEHHOCTb;

. dbopMupoBaHue 3I0POBOTO M 0E€30MMacHOr0 oOpasa JKHU3HHU; YCBOCHHE
MpaBWJl MHAWBHAYAJLHOTO W KOJUICKTMBHOTO O€30IaCHOTO IIOBEJICHHUS B

YPE3BBIYANHBIX CUTYALUAX, YTPOKAOIINX KUZHUA U 30POBBIO JIOJIEH;

. B TpyAoBoW cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOODY
JaJbHEHUIIICH

o0pa3oBaTeIbHON TPACKTOPHH;
. B TI03HABATENIbHON (KOTHUTHBHOMW, HHTEIJIEKTyaIbHON) cdepe —

YMEHHE YIIPABIISITh CBOEH MTO3HABATEIBHOMU JIESITEIbHOCTBIO.



. (opMHpOBaHUE OCHOB 3KOJOTMYECKON KYJIBTYpPbl, COOTBETCTBYIOLIEH
COBPEMEHHOMY  YPOBHIO  JKOJIOTMYECKOI'O  MBIIUICHUS, pa3BUTHE  OMNbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOW PEQPIIEKCUBHO-OLICHOYHOM U MPaKTHYECKOU
NEATEIHOCTU B )KU3HEHHBIX CUTYalUAX;

MeranpeaMeTHble:

. YMEHHE CAaMOCTOSTEIBHO OMPENEIATh LETU CBOET0 00YUYEeHMsI, CTABUTh
u (QopmynupoBaTh sl ceOs HOBble 3ajJayd B yué0e U TO3HABaTeJIbHOU
NEATENIbHOCTH, pa3BUBaTh MOTHBbI W HMHTEPECH CBOEHM TMO3HABATEJIBHOM
NEATEIbHOCTH;

. YMEHHUE CAMOCTOSITENIBHO MIJIAHUPOBATh IIYTH JOCTUKEHUS LIETEH, B TOM
quclie albTepHAaTUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee d3(PpPpeKkTuBHBIE CIOCOOBI
pelIeHus y4eOHbIX U MO3HABATENbHBIX 3a/1a4;

. YMEHUE COOTHOCHUTH CBOM JEUCTBUA C INIAHUPYEMBIMU PE3YJIbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOEH JEATEIBHOCTHU B IIPOLECCE JOCTUKEHUSA PE3yJIbTaTa,
OIIpENENATh CIOCOObI IEUCTBUI B paMKax MPEASIOKEHHBIX YCIOBUIM U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JICUCTBUSA B COOTBETCTBUU C U3MEHAIOLIEHCS CUTYalUEH;

. YMEHHE OLIEHHWBATh IPaBUIBHOCTh BBIIIOJIHEHUS Y4eOHOHM 3amauw,
COOCTBEHHBIE BO3MOKHOCTH €€ pelleHUs;

. BJIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PELLICHUM
M OCYIIECTBJICHHS OCO3HAaHHOTO BbhIOOpa B yueOHOM ¥ TO3HABATEIHHOU
NEeATEIIbHOCTH;

. YMEHHUE OIpeNeNsaTh MOHATH, co3AaBaTh 0000IIEHNUs, yCTaHABINBATD
aHaJIOTUH, KIacCu(UIMPOBATh, CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS M KPUTEPHUU
I Kiaccu(uKayuy, yCTaHABIMWBATh NMPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOHTH
JIOTUYECKOE PACCYKIEHUE, YMO3AKIIOUEHHE (MHAYKTUBHOE, NEAYKTHMBHOE U IIO

AQHAJIOTUH) U JIeJIaTh BBIBOIBI;



. yMEHHUE CO3/1aBaTh, IPUMEHSTh U MPEeOOPa30BbIBATh 3HAKU U CUMBOJIHI,
MOJIEHN U CXEMBI JIJIsl pelieHrs y4eOHbIX U MMO3HABATEIbHBIX 3a/1a4;

. YMEHUE OPraHU30BBIBaTh Y4EOHOE COTPYJHHUYECTBO U COBMECTHYIO
JESATeNIbHOCTD C YUUTEJIEM U CBEPCTHUKAMU; pab0OTaTh UHIUBUAYAIBHO U B TPYIIIE:
HaxoJIUTh OOIee PEIICHHE W pa3peliarb KOHQIMKTHI Ha OCHOBE COIJIACOBAHUS
MO3UIMK W y4€Ta UHTEpPecoB; (HOPMYIHPOBATh, APryMEHTHUPOBATh U OTCTaUBaTh
CBOE MHCHHUE;

. yYMEHHE OCO3HAHHO HCIIOIB30BaTh PEUEBBIC CPEJICTBA B COOTBETCTBUU
C 3a/1a4€il KOMMYHUKAIIUU JJIS BRIPAXKEHUSI CBOUX YYBCTB, MBICJICH U TOTPEOHOCTEH;
TJTAHUPOBAHUS U PETYJISIIUUA CBOEH JCATEILHOCTH; BJIaICHUE YCTHON M MUChbMEHHOU
peUbI0, MOHOJIOTUYECKOW KOHTEKCTHOUW peUblo;

. dbopMupoBaHue W  pa3BUTHE  KOMIIETGHTHOCTH B  00JacTH
UCIIOJIb30BaHMs MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTH;

. dbopMHUpOBaHUE U PA3BUTHE HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUE
OPUMEHATH €r0 B MO3HABATEIbHON, KOMMYHUKATUBHOW, COIMAIBHON MPAKTUKE U
npodecCuoHaIbHON OPUEHTAITUH.

IIpeameTHbIe:

. UMEThb TPEJICTABICHUA O MECT€ XHMHU B COBPEMEHHOW Hay4HOU
KapTUHE MHpA; TMOHUMAaHHWE pPOJU XUMUU B (HOPMUPOBAHUHM Kpyrosopa u
(GYHKITMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS MMPAKTUISCKUX 3a/1a4;

. JaBaTh OTpeIeIICHHS U3YUYEHHBIX MOHSITUI: «BEIIECTBA
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOEHUS, BaJIECHTHOCTh, U30MEPUsl, U30MEPHI,
TOMOJIOTHS, TOMOJIOTH; (DYHKIIMOHATBHAS TPYIITIA;

. BJIAJI€Th OCHOBHBIMU METOJIaMH HAYYHOT'O MO3HAHUS, UCTIOJIb3yEeMbIMU
B XUMHM: HaOJIOJICHHE, ONHUCaHWEe, W3MEpPEHHE, OJKCIEPUMEHT; YMETh
00pabatbiBaTh, OOBACHATH PE3YyJbTAThl MPOBEAEHHBIX ONBITOB U AENATh BbIBOJIBI;
FOTOBHOCTh M CIOCOOHOCTh NPUMEHSTh METOJbl IMO3HAHUS TIPU PELICHUU

MMPAaKTUYCCKUX 3a1a4;



. Ha3bIBaTh BEIIECTBA IO «TPUBHAIBHOW» WM MEXKIYHAPOIHOM
HOMEHKJIaType

. 3HaTh TEOPUIO CTPOEHHUSI OpraHndeckux coeqnHennii A.M. bytneposa

. OIMUCBIBATH JACMOHCTPAIMOHHLBIC MW CaMOCTOATCIbHO IIPOBCACHHLIC
XUMHYCCKNEC OKCIICPUMCHTDI;

. OonpcAciiATb MNPUHALICKHOCTL BCIICCTB K  KIACCY, OOBSICHATH
3aBUCUMOCTh CBOMCTB OT COCTaBa U CTPpOCHUA XapPaKTCPU30BATbH XUMHNYCCKHUC
CBOMCTBA OpPraHNYCCKHX BCIICCTB

. ACJIaTb BBIBOABI W YMO3AKJIHYCHHUA U3 Ha6JIIOI[eHI/II\;I, HN3YUCHHbIX
XUMHYCCKHNX 3aKOHOMepHOCTCﬁ, IMPOTrHO3UPOBATH CBOMCTBA HCU3YUYCHHBIX BCUICCTB

110 aHAJIOTMU CO CBOMCTBAMHM HN3YUCHHBIX,

. CTPYKTYPUpPOBAaTh M3YYECHHBIH MaTtepuadl M XUMHUYECKYIO
uH(pOpMaIHIO,

IMOJYYCHHYIO U3 APYIUX HCTOYHUKOB,
i HCIIOJIBb30BaTh HpI/IO6p€T€HHLIe SHAHUSA W YMCHHA IJIA 0e30macHoro
O6paHIGHI/ISI C BCIICCTBAMM,; IJIs1I OLCHKH BJIIMAHHA WX Ha OPraHHU3M YCJIOBCKA U

IPYTUE )KUBbIE OPTaHU3MBI.

B pe3ynbrate u3ydeHus ydeOHOro mpeameTa « XUMUs» Ha YPOBHE CPEIHETO
ob1iero oOpa3oBaHus:

BbinycKHUK Ha 62a30BOM YPOBHE HAYUYHUTCS:
— pPacKpbIBaTh Ha MIPUMEpax poJib XUMUH B ((OPMUPOBAHUU COBPEMCHHOMU
HayYHOM KapTHUHBI MUpPa U B MMPAKTHYECKOHN JIEATCIbHOCTH YEIOBEKA,
— JIEMOHCTPUPOBATH HAa MTPUMEPAX B3aUMOCBSI3b MEXKIY XUMUCH B IPYTHUMHU
€CTECTBCHHBIMU HAYKaMH;

—~ PacKphIBaTh Ha MMPUMEPAX MOJIOKEHUS TEOPUU XUMHUECKOTO CTpoeHust A.M.
bytneposa;



— noHumats ¢uzndeckuii cmeica [lepuoaunyeckoro 3akona .M. MenzaeneeBa u
Ha €ro OCHOBE OOBSICHSATH 3aBUCUMOCTb CBOMCTB XUMHYECKHUX JJIEMEHTOB U
00pa3oBaHHBIX MU BEIIECTB OT AIEKTPOHHOTO CTPOCHUSI aTOMOB;

— OOBSICHSITh MPUYUHBI MHOTOO0Opa3us BEIIECTB HAa OCHOBE OOIIMX
MpeICTaBIEHUM 00 UX COCTaBE U CTPOCHUHU;

—~ MPUMEHSTh MPABUJIA CUCTEMATUUYECKON MEXIYHAPOIHON HOMEHKIATYPhI KaK
CpeACTBa pa3auyeHUs U UICHTU(UKAIIMN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

—~ COCTaBJISITb MOJICKYJISIPHBIE U CTPYKTYpHbIE (POPMYJIbI OpPraHUYECKUX
BEIIECTB KaK Hocutened MHGOpMaIllMU O CTPOSHUU BEIIECTBA, €r0 CBOMCTBAX W
MPUHAJIC)KHOCTHU K OMPEICICHHOMY KJIACCYy COCAMHEHU;

— XapakTepU30BaTh OPraHWYECKHUE BEIIECTBA [0 COCTaBy, CTPOCHUIO W
CBOWCTBAaM, YyCTaHABJIMBATh MPUUYUHHO-CJIEIACTBEHHBIE CBSI3M MEXIY JaHHBIMHU
XapaKTEPUCTUKAaMU BEIIECTBA; — IPUBOJUTh NPUMEPHl XUMHUYECKUX pPEaKIHil,
PACKpBIBAIOIIMX XapaKTEPHbIE CBOMCTBA TUNWYHBIX MPEICTABUTEIEH KIAaCCOB
OpraHMYeCKUX BEUIECTB C IEJIbI0 UX HUASHTU(UKAIMU W OOBSICHEHHS 00yacTu
IPUMEHEHUS;

—~ IIPOTHO3UPOBATH BO3MOKHOCTh IPOTEKAHUSI XUMUYECKUX PEAKIINI HAa OCHOBE
3HAaHUM O TUIIAX XMMHYECKOW CBSI3M B MOJIEKYJIaX PEAreHTOB W MX PEAKIUOHHOU
CIIOCOOHOCTH;

— WCIIOJIb30BAaTh 3HAHUSA O COCTaBE, CTPOCHUM M XHMHUYECKHUX CBOWCTBAX
BEIECTB sl 0€30MaCHOTO MPUMEHEHUS B MTPAKTUIECKOM JESITEIIbHOCTH;

—~ OPUBOAUTH  MPUMEPbl  MPAKTUYECKOTO  KCIOJb30BAaHUS  MPOAYKTOB
nepepaboTku HeDTH W MPUPOTHOTO Ta3a, BBHICOKOMOJIEKYJSPHBIX COCIMHECHHM
(monMMATUIIEHA, CHHTETHYECKOIO KayuyKa, alleTaTHOTO BOJIOKHA);

— IIPOBOAUTH ONBITHI MO PACIIO3HABAHWIO OPraHUYECKUX BEIIECTB: IIIMILIEPHHA,
YKCYCHOMW KUCJIOTBI, HEMIPEEIbHBIX )KUPOB, IITIOKO3bI, Kpaxmalia, OeJIKOB

- B COCTAaBC MMHUIICBLIX IIPOAYKTOB 1 KOCMCTHUYICCKUX CPCACTB,



— BJIQJICTh TpaBUJIAMU M TpUEeMaMH O€30MacHON paboThl C XUMHUYECKUMHU
BEIIECTBAMHU U Ja0OPaTOPHBIM 000PYIOBAHUEM;

— YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKITUU U CMEIICHUS
XAMHYECKOTO PaBHOBECUS OT pa3IMYHBIX (PAKTOPOB C IEIBI0 OINPEACICHUS
ONTUMAJIBHBIX YCIOBHH MPOTEKAHHS XUMUYECKHUX TIPOIIECCOB;

—~ IPUBOJUTH MPUMEPHI THIPOJIN3a COJICH B TIOBCETHEBHOM JKM3HU YEIOBEKA; —
NPUBOJUTH TPUMEPHI OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMiA B TMPHUPOJE,
IIPOU3BOJICTBEHHBIX MPOIECCaX U KU3HEICSITCIHOCTH OPTaHU3MOB;

- NPUBOJUTH TMPUMEPhl XUMHYECKHX PEaKIMi, pPACKPHIBAIOIIMX OOIIHE
XHMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB M HEMETAJIJIOB;

- NPOBOAUTh  pacyeThl HA  HAXOXKJICHHE  MOJICKYJISApHOW  (opmyIibl
yIJEBOAOPOJIa MO MPOAYKTAM CTOPaHUS M 1O €ro OTHOCUTEIIBHOW IIJIOTHOCTH U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIIUX B €70 COCTAaB;

—~ BJIAJIETh TPaBHJIAMH O€30MacHOTO OOpalleHuss C €IKUMH, TOPIOYHMH H
TOKCHYHBIMH BEI[ECTBAMH, CPEJICTBAMU OBITOBOM XHMHH;

—~ OCYIIECTBJIATh TOWCK XUMHUYECKOW HWH(pOpMamuu 10  Ha3BaHUSM,
uaeHTu(UKaTOpaM, CTPYKTYPHBIM (OpMYyJiaM BEIIECTB;

—~ KPUTHYECKN OIICHUBATh M HHTEPIPETUPOBATH XUMHUYECKYIO WH(POPMAIIHIO,
COJIEpKaIIyloCcs B COOOIICHUSAX CPEACTB MAaccoBOW WH(MOpMAaNWU, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJISAPHBIX CTaThSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTA B MEJSAX BBISIBICHHUS OMIMOOYHBIX CYXICHHH U (HOPMHUPOBAHUS
COOCTBEHHOM ITO3UIINY;

—~ NPENCTaBISATh MYTH peHieHus] TI00ambHBIX MPOOJEM, CTOAMUX TMepe
YEJIOBEYECTBOM: JKOJOTUYECKHUX, DHEPTETHUECKHUX, CHIPHEBBIX, M POJIb XUMHUU B
PEIICHUH 3TUX TIPOOIIEM.

BLIHyCKHI/IK Ha 0a30BOM YPOBHE NOJYYIHUT BOSMOKHOCTD HAYYUTHCSH .



— WUTIOCTPUPOBATh Ha MPUMEpax CTAHOBJIECHHE U SBOJIOIMIO OPTaHUYECKOU
XUMUU KaK HayKH Ha pa3IMYHbIX UCTOPUYECKUX dTalax €e pa3BUTHS;

— WCIIOJIb30BaTh METOAbl HAYYHOTO TMO3HAHUS MPHU BHINOTHEHUU MPOCKTOB U
y4eOHOMCCIIEIOBATENBCKUX 3aa4 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYEHUS U
pacrio3HaBaHUsI OPTaHUYECKUX BEIIECTB;

— yCTaHABIIMBaTh TEHETHMYECKYIO CBSI3b MEXKIY KJIacCaMU OpraHUYeCKUX
BEIIECTB IS OOOCHOBAaHWS MPUHIMIHAIBLHONM BO3MOXXHOCTH  TOJIYYCHUS
OpraHUYECKUX COCTUHECHU N

3aJIaHHOT'O COCTaBa U CTPOCHHS;

—~ yCTaHABJIMBATh B3aMMOCBS3M MEXAy (akramMu W Teopuei, NPUYHMHOU U
CJICJICTBHMEM IPU aHAJIU3e MPOOJIEMHBIX CUTYalluid U OOOCHOBAHUM MPUHUMAECMBIX

peIHCHI/Iﬁ Ha OCHOBE XMMUWYECKUX 3HAHUU.



Coaep:xanue yue0HOro Kypca

Oo6mas xumus. 10 kiaacc

Tema 1. Ctpoenue BemecTBa (12 yacoB)

OCHOBHBIE CBEIIEHHS O CTPOEHUMU aToma. SApo: MpOTOHBI M HENUTPOHBL.
N3otombl. DnekTpoHbl. DIEKTpOHHAs 000J0YKa. DHEPreTUYECKUM YpPOBEHb.
OCoOEHHOCTH CTPOEHHUSI IEKTPOHHBIX 000JIOYEK aTOMOB AJIEMEHTOB 4-TO U 5-TO
nepuoioB nepuoanueckoi cuctemsl . . Menpaeneena (mepexoIHbIX AJIEMEHTOB).
[Tonsitue 06 opOuTansx. S- u p-opouTaIH.

DONEeKTpOHHbIE  KOH(pUrypamuu aTOMOB XUMUUYECKUX  DJIEMEHTOB.
[lepuonuueckass cucrema xumuyeckux d3meMeHnTtoB JI. W. Menneneesa -
rpaduyeckoe OTOOpaKeHUE TMEePUOAUYECKOro 3akoHa. Dusnueckuit CMbICHT
MOPSIIKOBOTO HOMEPA JIEMEHTa, HOMEpa Nepruojia U Homepa rpynmnbl. BaneHTHbIe
AJIEKTPOHBL.

[TpyunHbI U3MEHEHUS CBOMCTB AJIIEMEHTOB B MEpPHOJax U rpynmnax (TJIaBHBIX
noarpynnax). Ilomoxkenue Bogopoga B MEPUOAMYECKOM CHUCTEME. 3HAYEHHE
NIEPUOANYECKOTO 3aKOHA U NEPUOAUYECKON CUCTEMBbl XMMHUYECKUX JJIEMEHTOB /l.

N.MenneneeBa it pa3BUTHSL HAYKH U IOHUMAaHUSI XUMHUYECKOM KapTHUHBI MUPA.

HNonnas xumudeckast cBs3b. Katnonsl m aHuonbl. Kiaccudukaius HOHOB.
HNonnble kpuctasinueckue pemeTkd. CBoOMCTBa BEHIECTB C JITUM TUIIOM
KPUCTALIMYECKUX PEIIETOK.

KoBaneHTHass XUMHUYeCKas CBA3b. DJIEKTPOOTPULIATEIBHOCTh. llossipHas u
HENOJISIpHAsT KOBaJEeHTHbIC CBsA3U. Jlumousb. I[loysipHOCTH CBSI3M W TOJSAPHOCTH
MoIeKyiabl. OOMEHHBII M JIOHOPHO-aKIENTOPHBIH MEXaHHU3Mbl 00pa3oBaHUS
KOBAJICHTHOW CBSI3M. MOJIEKYJISIDHBIE W AaTOMHBIE KPUCTAUIMYECKHUE PEIIETKH.

CsoiicTBa BCHICCTB C OTHUMHU THUIIAMHU KPHUCTAJNIMYCCKUX PCUHICTOK.



Meranmnyeckass XuUMHUYeCKas CBs3b. (OCOOCHHOCTH CTPOCHHUS aTOMOB
MeTauIoB. MeTayuinyeckass XUMHYecKas CBSI3b U METAJUTMUECKasl KPUCTATNIECKAs
pemietka. CBOWCTBA BEIIECTB C 3TUM THUIIOM CBSI3H.

Bonoponnast xumudeckast CBsi3b. MeKMOJICKYIIIpHAs U BHYTPUMOJIEKYJIIpHAs
BOJIOPOJIHAS CBS3b. 3HAUCHHWE BOJOPOJHOW CBS3U IS OpPTaHU3AIMH CTPYKTYP
OMOTOJIMMEPOB.

I"a3000pa3Hoe cocTOsTHUE BENeCTBA. Tpy arperaTHBIX COCTOSTHUS BOJIBI.
OcobOeHHOCTH

CTpOEHUS ra3os. Monsipublit o0BeM razoo0pa3HbIX BELIECTB.

[Ipumepbl Ta3000pa3HBIX MPUPOIAHBIX CMECEH: BO3AYyX, NPUPOIHBIN Tra3.
3arpsizHeHue atMocdepbl (KUCIOTHBIC JOXKIU, MapHUKOBBINA 3¢ dekT) u 6oprda ¢
HUM.

[IpencraButenu ra3oo0pa3HbIX BELIECTB: BOAOPOJ, KUCIOPOM, YTICKHUCIbIHI
ra3, amMMuak, »TwieH. WX mnosydyenuwe, cobupanue W pacrnoszHaBaHue. Kuukoe
cocTosinue BemecTBa. JKuakrue KpucTauibl U UX MPUMEHEHHUE.

TBEpnoe cocrosinue BemiecTBa. AMOp(HBIE TBEpIbIE BEIIECTBAa B MPUPOJIE U B
KU3HM YelIOBeKa, MX 3HAYeHUWE M mnpuMeHeHue. Kpucramimueckoe cTpoeHue
BEIIECTBA.

JucniepcHbie cucteMbl. [ToHsTHE O MUCTIEpCHBIX cucTeMax. JlucnepcHas dasza
U nucriepcuonHas cpena. Kiaccudukaiuys n1UCepCHBIX CHCTEM B 3aBUCUMOCTH OT
arperaTHOr0  COCTOSIHUA ~ JWCTIEPCHOW Cpelbl W JHUCIEPCHOHHOW  (hasbl.
['pyboaucnepcHble CUCTEMBI: IMYIbCUU, CYCTIEH3UU, a3PO30JIH.
TonkoaucnepcHbie CHUCTEMBI: renu u 30J11.
CocraB BemiecTBa M cMmecu. BemiecTBa MOJEKYISIPHOTO W HEMOJEKYJISPHOIO
CTpOEHHMsI. 3aKOH OCTOSTHCTBA COCTaBa BEILECTB.

[lonsiTue «moyish» W €€ Pa3HOBUAHOCTH: MaccoBas (IOJIsI 3JIEMEHTOB B
COCIMHEHUH, J0Js1 KOMIIOHEHTAa B CMECU - JIOJsl MPUMECEH, J0JIsl paCTBOPEHHOIO

BEIlleCTBa B paCTBOPE) U OOBEMHasI.



Jlons BBIXO/Aa MPOAYKTA PEAKIUUA OT TEOPETUUECKHA BO3MOKHOTO.

IKkcnepuMeHT: /.- neMoHcTPpauMOHHBIN, JI — 1adopaTOpHbIH

. Paznuunbie popMbl IEPUOTUYECKON CUCTEMBI XUMUUYECKUX
AJIEMEHTOB

J.M.Menneneena.
J1. Mosieny HOHHBIX, aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAUIMYECKUX PEIIETOK.

OO6pa3ibl pa3aTuYHBIX JUCIIEPCHBIX CUCTEM.

JI. 1.0npenenenrie TMNa KPUCTATUIMYECKON PENIETKU BEILIECTBA U OMUCAHUE
€ro CBOMCTB.

2. O3HaKOMIJIEHHUE C AUCTICPCHBIMU CUCTCMAMU.

Ipakruxym Nel. TTonyyenue, cobupanue u pacrio3HaBaHUE Ta30B.

Tema 2. Xumuueckue peaknnu (9 yacos)

Peaknuu, waymme Oe3 W3MEHEHHS COCTaBa BEIIECTB. AJUIOTpONUS U
AJUTOTPONHBIE BUAOU3MEHEHUs. [I[pUYMHBI aIJTIOTPONMU HA PUMEpe MOAN(PUKAIIIA
Kuciopoaa, yriepona u ¢ocdopa. O30H, ero Guonoruyeckas poib. M3omepsl u
U30MEpHS.

Peakuuu, naymue ¢ U3MEHEHUEM COCTaBa BELIECTB. Peakuuu coeauHEHUs,
pa3NoKEeHUs, 3aMEIICHUs] 1 0OMEHa B HEOPTaHUYECKONW M OPraHMYeCKOW XHMUH.
Peakiiuu 3x30 - u sHHOTEpMUYecKHe. TenmoBoil A3PeKT XUMUUECKOW PEeaKIuu 1
TEPMOXMMHUYECKUE YypaBHEHHUs. Peakuuum TropeHus, Kak YaCTHBIA Clly4dau
3K30TEPMHUYECKUX PEAKIIUU.

CkopoCcTh XMMHMYECKOW peaklHru. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peaKkiuu OT IPUPOJbl PEarupyrolnxX BEIIECTB, KOHUEHTPALUHU, TeMIEpaTyphl,
IJIOIIAIM TOBEPXHOCTU CONPUKOCHOBEHHUSI W KaranuzaTopa. Peakuuu romo- u
rereporeHnbie. IloHsTne o Karanu3e u  KaranuzaTopax. @DepMeHThl Kak
OMOJIOrMYEeCKHE KaTaau3aToOPbl, 0COOEHHOCTU UX () YHKIIMOHUPOBAHUS.

HeobOpatumsbie u oOpaTumbie xuMuueckue peakiuu. CoCTOsSTHUE XUMUYECKOT O

paBHOBECHS Il OOPATUMBIX XMMHYECKUX peakiuil. CrmocoObl CMEIIeHUs



XMMHYECKOT0 paBHOBECHs Ha MpUMepe cUHTe3a aMMuaka. [loHaTre 06 OCHOBHBIX
HAy4YHbIX MPUHLMUIIAX IPOU3BOJICTBA HA MPUMEPE CHUHTE3a aMMHAaKa WA CEpHOU
KHCIIOTBI.

HcTtunubie pacTBopbl. PacTBOpUMOCTD U KiIacCU(pUKAIMs BEIECTB 110 3TOMY
IPU3HAKY:

pacTBOpUMbIE, MAJIOPACTBOPUMBIE M HEPACTBOPUMBIE BEIIECTBA.

DNEKTPONUTBI W HEINEKTPOJIUTBHL.  DJIEKTPOJIUTUYECKAS JIUCCOLMALIUS.
Kucnorsl, OCHOBaHMS W COJM C TOYKH 3PEHUS TEOPUU BIEKTPOIUTHUYECKON
JIUCCOLUALINH.

XMMHUYECKHE CBOMCTBA BOJIbI; B3aUMOJECHCTBUE C METalIaMH, OCHOBHBIMU U
KHUCJIOTHBIMU OKCHJIaMU, Pa3NI0KeHHE U 00pa30BaHNEe KpUCTAILIOTUApaToB. Peakiuu
TUIpaTaluy B OpraHuYeCKO XUMHUHU.

['upponu3 opraHuyYecKUX M HEOpPraHuyYecKux coenauHeHuit. HeoOpaTumbiit
TUAPOIIU3.

OOGpaTuUMBIil THAPOJIH3 COJICH.

I'maponu3 opraHMYECKUX COEAMHEHUM M €ro MPAKTUYECKOE 3HAYEHUE IJIS
NOJIyYEHUsI TUIAPOJIHU3HOTO CIHUpPTa M MbUIA. Buonormyeckass poiib TUApOJv3a B
TUTACTUYECKOM U DHEPTreTUYECKOM OOMEHE BEIIECTB U SHEPTHUH B KIIETKE.

OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE ~ peakiuu. (CTeneHb  OKUCIIEHUS.
OnpeneneHue CTENEHU OKHUCICHUS 10 ¢opmyne coeauHeHus. I[lonstue o006
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusax. OKHCIEHHE U BOCCTAHOBJIIEHUE,
OKHCJIUTENb U BOCCTAHOBUTEIIb.

DNEKTPOaU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIA MpPOLIECC. DIEKTPOIU3
pacIljIaBOB M pacTBOPOB Ha MpuMepe xyopuja Hatpus. [IpakTuueckoe mpuMeHeHne
AIEKTPOJIN3A.

JkcnepuMeHT: /l.- neMoOHCTPauMOHHBIH, JI — 1abopaToOpHBIi

J. Mopenu Monekyn OyraHa u u300yTaHa. 3aBHUCUMOCTb CKOPOCTH

XUMHAYECKOW PEAKIHUH OT MPUPOJbI PEArupyrOINUX BEMIECTB, KOHICHTPAUUU U



temneparypsl.  [lpocreiiline  OKUCIMTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUU:
B3aMMO/ICHCTBHE ITUHKA C COJITHOW KUCIIOTOH U kene3a ¢ cyiabdarom meau (I1).

JI. 3. Peakuuu obOmeHa, uaymue 10 konma. 4. Ilomydenue kucioponaa
pa3ioKeHHEeM NEPOKCHAAa BOAOPOJA C MOMOIIbIO KaTaiuzaTopa. 5. Pasnuunbie
CIly4au TUIpOJIU3a.

IpakTukym Ne2. Tunbl XUMUYECKUX PEAKITUI.

Tema 3. BemnrecTBa u ux cBoiicra (13 yacoB)

ITonoxenue wmeramnoB B IICXD JI.M. MenneneeBa. BzaumopneiicTBue
METAJJIOB C HEMeTaulaMH (XJIOpOM, Cepod M KuciopoaoM). BzaumopeiicTBue
HIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAUIOB C BOJIOW. DIEKTPOXUMHUUYECKUN PAJ
HaNpsHKEHUA METAIUIOB. B3anmMoaecTBUE METAIIIIOB C PACTBOPAMU KUCIIOT U COJIEH.
AmomuHoTepMusi. BzaumoneiictBue HaTpusi ¢ 3TaHoiioM u (deHomom. Kopposus
MeTaJIoB. [IoHSITHE O XMMHUYECKON U DJIEKTPOXUMHUYECKOW KOPPO3WU METAIIOB.
Crnioco0sI 3alIUTHl METAJUIOB OT KOPPO3HUH.

[Tonoxenue HemeramnoB B IICXD JI.M. MengeneeBa. CpaBHUTEIbHAS
XapaKTEPUCTUKA FaJJOTeHOB KaK Han0oJiee TUITMYHBIX MPE/ICTABUTEICH HEMETAJIIOB.
OkucnuTenbHbIE CBOWCTBA HEMETAIOB (B3aUMOJCHCTBHE C METAUIAaMU U
BOAOpOAOM). BoccTaHOBHUTENIBHBIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBHE ¢ OoJee
3JICKTPOOTPHULIATEIIbHBIMHU HEMeTaJlJlaMHU u CJIO’KHBIMM BEIIECTBAMU-
OKHUCITTUTESIMH ).

Kucnotrel Heoprannueckue u opranmdeckue. Kiraccudukaius KHCIIOT.
XUMHUUYECKHE CBOMCTBA KHCIOT. B3aMMOJICUCTBHE C METaJJIaMH, OKCHJIaMH
METAJIJIOB, TUIPOKCUIAMH METAJIIOB, COJISIMU, CIUPTaMU (peakuus d3TepuduKaim).
Oco0bie cBOICTBA a30THOW U KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI.

OcHoBanus  HeopraHuyeckue W opranudeckue. (OCHOBaHUA, MX

Kkinaccudukaiysg. XUMUUYECKUE CBOMCTBA OCHOBAaHUM: B3aMMOJICCTBUE C



KHCJIOTAMH, KHCIOTHBIMM OKCHUIAMU U COJSIMHU. Pa3nokeHue HepacTBOPUMBIX
OCHOBaHUM.

Conu. Knaccudukaius coyieit: cpelHue, KUCIble U OCHOBHbIE. XUMUUYECKUE
CBOMCTBA COJIEH: B3aUMOJEHUCTBUE C KUCIOTAMHU, IIEJI0YaMU, METAJUIAMU U COJISIMU.
[IpencraButenu coyiel U UX 3HaUY€HHE. XJIOpU HATpUs, kKapOoHaT KanbLus, pocdar
Kalblus (CpeAHHe COJIM); TUAPOKApOOHATHI HATPUS M aMMOHUS (KHCIIbIE COJIN);
ruapokcokapoonat meau (I1) - mamaxut (OCHOBHAs COJIb).

KauecTBeHHbIE peakuu Ha XJIOPU/I-, CyIb(dar-, 1 KapOOHAT-aHUOHBI, KATUOH
ammonus, katuonsl sxese3a (1) u (I11).

IloHsATHE O TEHETUYECKOM CBSI3M U T€HETUYECKUX pAaaax. I'eneTnueckuit paa
MceTaia.

I'eneTnueckuii paAa HEMETAJIA. OCco00eHHOCTH T'€HETHYECKOTO paaa B OpFaHHqCCKOﬁ
XUMHUMN.

JkcnepumenTt: J1.- 1eMOHCTPAIIMOHHBIH, JI — 1a0opaTopHBbIH

J1. OGpa3ibl MeTauioB. B3anmoelicTBrE MIETOYHBIX U HIETIOYHO3EMETbHBIX
METaJUIOB C BOJOH. ['opeHue xene3a W MarHus B Kucioponae. KauecTBeHHbIE
peakiuy Ha KaTUOHBI M aHUOHBIL. JI. 6. 3HaKOMCTBO ¢ 00pa3liaMy HEMETAIIOB U UX
OPUPOJHBIMU COeIUHEHUSIMU. 7. VcnblTaHWe pacTBOPOB KHUCIIOT HWHIMKATOPAMMU.
B3aumoneinictBue pacTBOPOB COJISIHOM M YKCYCHOM KHUCIOT C METAJUIAMHU,
OCHOBaHUAMH, cojsiMd. 8. McmbiTaHMe pacTBOPOB OCHOBAHUM HMHIUKATOPAMHU.
[lonyueHne ¥ cBOWCTBa HEPACTBOPUMBIX OCHOBaHUU. 9. HcmblTaHHe pacTBOpPOB
COJIEM MHJIUKATOPaMHU.

IpakTukym Ne3. Pemienne skciepuMeHTaIbHBIX 337124 Ha UACHTH(PUKAIINIO

OpPraHN4YCCKHUX N HCOPTraHNYCCKUX BCIICCTB.



TemaTuveckoe muianuposanue 10 kaacc.

HaumenoBanue pasaena Bcero M3 anx
4acoB
MPAKTHYECKHUX KOHTPOJIbHBIX
11 kaacce

Tema 1. Ctpoenue BemecTBa 12 1 gac 1 vac
4acoB

Tema 3. Xumuueckue peakuuu 9 1 gac 1 vac
YacoB

Tema 4. BemectBa 1 ux 13 1 yac 1 yac
CBOMCTBA JacoB

HToro 34 7 4acoB 6 JacoB

4acoB




KaJICHIIapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHHUE

10 kanacc (34 yaca)

30.09.2023

00pa3oBaHUs XUMHYECCKOMN CBSI3H.
KoBajieHTHAS CBA3E.
Honnas cBs35.

Ne | Jlara Coaepxanue Ilnanupyembie
pe3yJbTaThl
Tema 1. CTpoeHue Bemecrsa
1. ATtoM — cioxHas d4acrtuua.| JlaBath Ha OCHOBE
09.09.2023| Ctpoenue ANIEKTPOHHBIX | TEOPETUUYECKUX 3HaHUUI
000JI04€K aTOMOB X.D. MOJHYI0  XapaKTEPUCTUKY
aToMam XUMHUYECKUX
AJIEMEHTOB, OTIPENIETIATh
BO3MOJKHBIC BAJICHTHOCTH H
CTENIEHU OKHUCJICHUS aToMa;
J1aBaTh XapaKTEPUCTUKY
COCIMHEHUSM XUMHUYECKUX
AJIEMEHTOB.
2. [Tepuoanueckmii 3aKOH u| BeIsaBiAaThH OCHOBHBIC
16.09.2023 | nepuoauyeckas CHCTEMA| TEHACHIMM W TPUYUHBI
XUMHUYCCKHUX DJICMCHTOB U3MEHCHUA cocTaBa U
.M. Menneneesa. CBOMCTB BEIIIECTB;
PacKpbIBaTh Ha KOHKPETHBIX
npuMepax JNEUCTBUS
OCHOBHBIX 3aKOHOB ITPUPO/IbI
3. 3HaueHue MIEPUOTUIECKOTO
23.09.2023| 3akona  /J.H. Menneneena.
TectupoBanue o Teme
«CTtpoeHue aToMa
4, Bunsl u Mexanu3mbl | Mcnons3oBate psig D0 u

3HaHUS O CTPOCHUU aroma
JUISL  ONPEICICHUS  THUIIOB
CBSI3HM, OOBSICHATH MEXaHU3M
oOpa3oBaHUs KOBaJICHTHOM

CBSI3H, CpaBHUBATh u
OOBACHATHh  pa3invyve B
MMPOYHOCTHU XUMUYECKOU
CBSI3H; 3aBUCUMOCTD
TEIJIOBOTO s dexra
peakuuu oT SHEpPrum
XUMHUYECKHX  CBSI3€H B
BEIIIECTBE; OOBSICHATH

B3aUMOCBA3b MCXKAY THIIOM




XHUMHYECKOU CBSI3U B
BEIIECTBE, TUIIOM
KPUCTAJUIMYECKOW PEIIETKU
U (puznuecKkuMu CBOMCTBAMHU
BEIIECTBA.

07.10.2023

AFpGFaTHBIC COCTOAHUA
BCIICCTBA.

Bopoponnas cBs3b.

Xapaktepu3oBaThb
OCOOGHHOCTH  arperaTHoro
COCTOSIHHSA BCIIICCTB.
YcranaBinuBaTh
MEXKMPEAMETHBIE CBSI3U  C
OMOJIOTHEH.

14.10.2023

TuIbl KPUCTAITITAYECKUX
pEWETOK.

Knaccudunmponath
TBEPABIC BEIIIECTBA.
YcranaBinuBaTh
3aBUCUMOCTh MEXIYy THIIOM
XUMHWYECKOM CBSI3H W THIIOM
KPUCTAJUIMYECKON PEIIETKH.

21.10.2023

YucTtele BeniecTsa 1 CMECH.

Haxomute otTianumne
cMecent oT
XUMHUYECKUX COSIUHEHNH.

11.11.2023

Pemenune pacu€THbIX 3a7a4.

Pemate 3a1aun Ha
HaX0 KJIEeHHUE MacCOBOH JOJIN
KOMITOHEHTOB B CMECH.

18.11.2023

JucnepcHbie
CHCTEMBI u
pacTBOpHI

XapakTtepu3oBaTh poib
JACTIEPCHBIX CHUCTEM B
pupoae "
ITPOU3BOJACTBEHHBIX
poreccax.

10.

25.11.2023

KowMmruiekcurie COE€IUHEHUS.
HomeHkimatypa KOMIUIEKCHBIX
COEIMHEHUN.

Pa3bscHATH CTpOCHHUE
KOMIUICKCHBIX  COEJUHECHU,
COCTaBIISITh UX (DOPMYIJIHI,
JlaBaTh HA3BAHUSI.




11.

02.12.2023

[Ipaktuueckas pabora
[lonyyenune, cobupanue
pacro3HaBaHUeE Ta30B.

Nel.

u

OOpaiathces ¢ 1a00paTOPHBIM
000pyI0BaHHEM u
HarpeBaTeIbHBIMU
npudbopaMu B COOTBETCTBUHU C
paBUIIAMH TEXHUKH
0e30ITaCHOCTH, OITMCHIBATh
XUMHYECKUH IKCIIEPUMEHT C
MOMOIIBIO  SI3bIKA  XHMMH,
nenaTh BBIBOJIBI 1o
pe3ynbTaTam dKCIepUMEHTa.
Oco3HaBaTh HEOOXOJIUMOCTD
coomoaenus npasuwi Th u OT
JUISL COXpPAHEHUsI  37I0POBbs
OKPY>KarOIIUX.

12.

09.12.23

TGCTI/IpOBaHI/Ie I10 TEMC
«CTpOGHI/Ie BCIICCTBA».

[TpumeHsTh MOJTy4YeHHbBIC
3HaHUST U C(HOPMUPOBAHHBIC
YMEHUS ISl PEeIICHUs
y4eOHBIX 3aJ1a4.

Tema 2. XumMmuueckue
peakumuu

13.

16.12.23

Kiaccuduxarys XuMu4ecKux
peaKIuu.

OOBICHATD CYITHOCTB
XUMHYECKUX TPEBpaICHUH,
KJIaCCU(DHUIIMPOBATH
IPEJIOKCHHBIE XUMHYCCKHE
peaKIuu; OOBSACHATH
CYITHOCTb THJIPOJIN3A,
U3MCHCHHE CPE/IbI

pacTBopa;

14.

23.12.23

Kiaccudukanys XuMuaecKkux
peaKIuu.

AHaIU3UPOBATH yCIOBUS
MPOTEKAHUS XUMUYECKUX
peakiuii; peuarb pacueTHbIC
3aJa4yd 1O JIaHHOW TeMe,
MPOBOJIUTH

AKCIIEPUMEHTATbHBIE pA0OTHI

15.

30.12.23

OKHUCIIUTETBHO-

BOCCTAaHOBHUTCIIBHBIC PCAKIINH.

CpaBHMBaTh BaJEHTHOCTh U
CTEIEHb.OK. XUMHUYECKHUX
AJIEMEHTOB, OKHUCIUTEIb U
BOCCTAHOBHTEIIb, IPOBOJIUTH
CaMOCTOSATENbHBIN TTOUCK
XUMUYECKOW HH(OpMaIU C
UCIIOIb30BAHUEM  PA3ITUYHBIX
MCTOYHHUKOB (Hay4HO-




MOMYJISPHBIX U3JIaHU,
KOMITbIOTEpHBIX 0a3
JaHHBIX, PECYPCOB
WnTepuera)
16.| 13.01.23 |CkopocTh XHMHUYECKUX BbIsBIATE MIPUYUHBI u
peaxKuui. cnencTBus siBaeHU. CTPOUTH
XUMHYECKOE PABHOBECHE. JIOTUYECKUE  PACCYXKACHMUA,
yCTaHABIMBATh TPUYUHHO —
CJIEJICTBEHHbIE CBSI3H.
OOBSCHATH BIIISTHHC
pa3nuuHBIX  (AKTOpOB  Ha
CKOPOCTh peaxIumy;
Pa3bICHATH CYIIHOCTh
XUMHYECKOTO paBHOBECHS,
CIOCOOBI €T0 CMEIICHUS
17.| 20.01.23 | Poasr Boael B xumudeckux | Ompenenstb: 3apsii  HOHA,
peakuusx. OcHOBHBIE | BBITIOJHSATD XUMHYECKHMI
MOJIOXKECHHUSI TEOPUU | IKCTIEPUMEHT, HCIOJIb30BaTh
ANEKTPOTUTHIECKOM NpUOOpPETeHHbIE 3HAHUA U
JTUCCOIIMAIIHH. YyMEHUSI B IPAKTUYECKOMN
NEesTeIbHOCTH u
MMOBCEIHEBHOM KU3HMU.
18.| 27.01.23 | Ilpaktuyeckas pabora Ne2 | OOpamarbcs ¢ 1a0OpaTOPHBIM

«Tunbl
peaKui».

XNUMHNYCCKHU

o0opyI0BaHHEM u
HarpeBaTeIbHBIMU ITPHOOpaMuU
B COOTBETCTBHH C IpPaBHJIAMH
TEXHUKU 0e30I1aCHOCTH,
OIIMCEHIBATh XUMHWYCCKUH
SKCIEPUMEHT C  TOMOIIBIO
S3bIKa XMMHUH, JIENaTh BBIBOIbI

1o pe3yiabTaTaM
IKCIICPUMEHTA.
Oco3HaBath HEOOXOOUMOCTH

coomonenust npasui Th u OT
JUTSL COXPAHEHUS 37I0POBbS

OKPYKaIOIIUX.




19.| 03.02.23 | I'mpponus B u | BeIBIATE Xapakrep  cpensl
HEOPraHU4eCKON B BOJHBIX  PacTBOpax
OPraHUYECKOU XUMUHU. HEOPTraHUYECKUX COCIUHECHUH,
MPOBOJIUTH aHaIu3
u JIeJIaTh BBIBOJIBI.
20.| 10.02.23 | O6o6menue wmarepuana mo| O600maTh 3HAHUS u
TeMe « XUMHUUECKHE PEAKIIMN».| MPEJCTABIATh UX B BUJIE CXEM,
Ta0IuIl, MIPE3CHTAINH.
Crpouts peueBoe
BBICKa3bIBaHME B YCTHOM U
NMMCbMEHHOU (hopme.
21.| 17.02.23 | TectupoBaHue MO TEMe [IpuMeHATH MOJTyYEHHBIE
«XUMHUYECKHUE PEaKIIHI. 3HaHUST U CPOPMHUPOBAHHBIC
YMEHUS TSl PEIICHUs
y4eOHBIX 3aJ1a4.
Tema 3. BemiecTBa u ux
CBOMCTBA
22.|24.02.23 | Knaccudukanus HaswiBaTh H3y4YeHHBIE
OpraHUYecKux | BEIIECTBA T10
HEOPraHWYECKHX BEILIECTB. "TpuBHATBHON" 15RI05
MEXKIYHAPOIHOMN
HOMEHKJIAType;
XapaKTepu30BaTh: OCHOBHBIE
KJIACCHI HEOPTraHUYECKUX
COEIMHEHHI; OOBSACHATE:
3aBUCUMOCTD CBOWCTB

BEIIECTB OT HX COCTaBa H
CTPOCHMUS, BBITIOJTHATD
XUMHYECKUN IKCHEPUMEHT 11O
pACIIO3HABAHHUIO BaKHEWIINX
HEOPraHUYECKUX BEILIECTB;
MIPOBOJAUTH CaMOCTOSATEIbHBIN
IIOUCK XUMHAYECKOU
uH(pOpMAaITIH c
VCTIOJIb30BAHUEM  PA3JIMYHBIX
VICTOYHHKOB.




23.

02.03.23

Mertamiel. CrocoOsl
MOJTYYCHUS] XUMUUYECKHC
CBOWCTBA.

XapakTepu3oBaTh

nonoxerue Me B I1C, oGmue
bu3nUecKre W XUMUYCCKUC
CBOMCTBA (B T.4. COCTaBIATH
YpPaBHEHUs  peakLui 51
pa3Oupath uX ¢ T.3. OK./BOCC.
HMOHHBIX MIPOIIECCOR)
MIPOCTHIX BEIICCTB METAJIIOB,
U UX  COCIWHCHUUH B
3aBUCUMOCTH OT ITOJIOKEHUS
IIC, omnucweBaTh CHOCOOBI
TIOJTYYICHHUS METaJIJIOB,
peuiathb pacyeTHbIE u
OKCIIEPUMEHTATBHBIC 3aJ1a4u
110 JJaHHOM TeMe.

24,

09.03.23

Koppo3us meramnos.

Hcnonb3oBaTh npu
XapaKTEPUCTUKE METAIJIOB U
UX COEAUHEHUW TOHATHUSA
«KOppO3us METaJIOBY,
«XUMUYECKasE KOPPO3U»,
«QIEKTPOXUMUYECKAs

KOPpPO3Us», HaXOJIUTh
CHOCOOBI 3aIIUTHl METAJJIOB
OT KOPPO3UHU.

[IpumeHsATh 3HAHUS O
KOPPO3UH B KU3HHU.

25.

16.03.23

Onektponus. [IpakTuyeckoe
IPUMEHEHHE.

CocraBisTh ypaBHEHUS
pEaKIuu , JIEKAINX B OCHOBE

MOJTYYCHHUS METaJJIOB,
PUBOIUTH IPUMEPHI
YpaBHEHUU peaKuuii,
JeKAIUX B OCHOBE
MPOMBIIIJIEHHBIX ~ CIIOCOOOB

IMOJIYUYCHMA.




26.

23.03.23

O00011eHE
3HaHUU 110 TeMe «MeTayuIbly.

Hn CHCTCMaTHU3aluid

O0606maTh 3HaHUS u
NpeACTaBIsATh HX B BUJIE
CXeM, TalJull, Mpe3eHTALHH.
Crpouts peueBoe
BBICKA3bIBAaHHE B YCTHOU U
NMCbMEHHOU (hopme.
Hcnonws3oBarh
NpUOOPETEHHbIE 3HAHUS W
yMEHUS B  IPaKTHUYECKOU
NeATEeIbHOCTH u
MOBCETHEBHON JKU3HU JIJIA:
HKOJIOTUYECKU TPAMOTHOTO
MOBEJICHUSI B OKPYXKaIOIIeH
Cpele; OLEHKW  BIIUSHUS
XUMHUYECKOTO  3arps3HEHUs
OKpYXKAIOIIEH  Cpeapl  Ha
OpTraHW3M 4YeJIOBEKa U IPyTHE
YKVBBIC OpraHU3MBI;
KPUTHYECKOM OLICHKHU
JIOCTOBEPHOCTH XMUMHYECKOM
uH(pOpMaIK, TOCTyHaroIeH
U3 pa3HbIX HCTOYHUKOB

217,

06.04.23

TectupoBaHue 1Mo Teme
«MeTtamibny.

[MpuMeHATH MOJTy4YeHHBIC
3HaHUSA U CPOPMHPOBAHHBIC
YMEHUS JUTS PEIICHUS
y4eOHBIX 3aJ1a4.

28.

13.04.23

Hemeramner.

XapaKTepru30BaTh HEMETAJLIbI
1o ux nojioxkenuto B [ICXD
J.M.MenneneeBa, ONMUChHIBATh

20.04.23

busnueckue
CBOMCTBa HEMETAJIOB,
00BSACHATH 3aBUCUMOCTD
CBOMCTB HEMETaJJIOB OT HX
nojioxkenus [ICXD
J.M.Menneneena;
[Iporno3upoBaTh  CBOWCTBA
HEU3YYECHHBIX 3JIEMEHTOB U
UX COCJMHEHUUM Ha OCHOBE
3HAHUW O MNEPUOJAUYECKOM
3aKOHE.

CTpOCHHE




29.| 27.04.23| Heopranuueckue u OOBSICHATh TE€HETHUYECKYIO
OpraHUYECKUE KUCIIOTHI. B3aMMOCBSI3b MEKIY
KJ1accaMu
OpPraHWYECKUX H
HEOPraHUIECKUX
COCJIMHCHUM.
30.| 04.05.23| OcHOoBaHusI OpraHUYECKUE u | OOBSCHATh TEHETUYECKYIO
HEOpraHUYECKHE. B3aMMOCBSI3b MEKIY
KJIaccaMHu
OpPraHUYECKUX H
HEOPraHUYIECKUX
COEIMHEHUM.
31.| 11.05.23| Conu. KauectBeHnble peakuuu Hal Mcnosib3oBaTh
AHHOHBI. NPUOOPETCHHBIC 3HAHUSA |
yMEHUS B  TPaKTHYECKOUH
JESITEILHOCTH u
IIOBCEIHEBHOM JKU3HM JJIA:
00BICHEHHUS XUMHUYECKUX
SBJICHUH, TPOUCXOAANIUX B
npupoje, ObITYy ©W  Ha
MIPOU3BOICTBE.
32.| 11.05.23| Peiennie  TecToB o [IpuMeHTh MIOJTyYCHHBIC
HEOPTraHNYEeCKON XUMHUHU 3HaHUSA W CHOPMHUPOBAHHBIC
YMEHUS JUIS pereHus
y49eOHBIX 3ajad4.

OcymiecTBIATh  MOIIATOBBIN
U WUTOTOBBIA KOHTPOJIb IO
pe3yiabTary.




33.

18.05.23

[Ipaktuueckas  pabora  Ne3.
Pemenne  sKcrnepuMEHTaIbHBIX
3a1a4 Ha UACHTU(PUKALIUIO
OpraHUYECKUX U HEOPraHUYECKHUX
BEIIIECTB.

Oo6pamatscs c
71a060paTOPHBIM
000pyI0BaHHEM u
HarpeBaTeIbHBIMU
pubOpaMu B COOTBETCTBUU C
paBUiIaMU TEXHUKH
0€30IacCHOCTH,  OIHUCHIBATH
XUMUYECKUN IKCIIEPUMEHT C
MOMOIIBIO  SI3bIKA  XUMMUH,
nenaTh BBIBO/IbI 1o
pe3yabTataM SKCIEPUMEHTA.
Oco3HaBaTh HEOOXOAUMOCTH
coOJIroIeHUS

nmpasun  Tb u  OT nnd
COXpaHEHHUsI CBOETO 3/I0POBbS]
U OKPYIKAIOIIUX.

34,

18.05.23

Htorosoe TCCTUPOBAHUC
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