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IlosicHuTeILHAS 3aMUCKA

1. Pabouas mporpamMma mo XMMHHM  Ha YPOBEHb CpemHero oOmero oOpa3oBaHUS COCTAaBI€HA Ha OCHOBAHHUHM IIPOTPAMMBI  CPEAHETO OOLIEero
o0pa3oBaHMsl MO XHMMHH, pa3padoTaHa B COOTBETCTBUM ¢ TpeOoBaHusAMu DenepaabHOro TrOCyJapCTBEHHOTO O0pa30oBaTEIbHOTO CTaHIapTa
cpenHero o6miero oopazoanus (naee — @I'OC COQO) k CTpYKType OCHOBHOW 0OOpa3oBaTelbHOUM MporpaMmbl, DepepaiibHBIM 3akoHOM «O0
obpaszoBanuu B Poccuiickoit @enepanuu» ot 29 aekabps 2012 r. Ne 273-D3,.

2. MecTo y4eOHOr0 npeaMeTa B y4eOGHOM IJIaHe.

Kypc xumun paccunrtan Ha 34 yaca (6a30BbIil ypoBeHb). B 11 kiiacce Ha u3ydyeHue Kypca oTBoAuTcs 1 yac B Hezento, 34 yueOHbIX HEJleNH.
3. LleHHOCTHBIE OPHEHTHPBI CO/IEPKAHUS YU4eOHOT0 MpeaMeTa.
LleHHOCTHBIE OPUEHTHPHI COACPIKAHUS Kypca B CPEIHEH IIKOJIEe HE 3aBUCHT OT YPOBHS M3y4YCHUS M ONPEACIISIIOTCS crenn(puKoi XuMuK Kak Haykd. [lonsiTue
«UEHHOCTH» BKIFOYAET EIMHCTBO OOBEKTUBHOTO U CYOBEKTHBHOTO, TIOATOMY B KQUeCTBE IIEHHOCTHBIX OPHUEHTUPOB XUMHUECKOTO 00pPa30BaHMUs BBICTYAIOT
00BEKTHI, N3yJaeMble B Kypce XUMHUH, K KOTOPBIM Y yJamuxcsi JOpMHUPYETCs IIEHHOCTHOE OTHOIIEHHE. [Ipy 3TOM BEyIIyro poJib UTParOT MO3HABA TEIIEHBIC
[IEHHOCTH, TaK KaK JaHHBIH YIeOHBII MpeIMET BXOIUT B TPYIIITY MPEIMETOB MO3HABATEILHOTO IIUKJIA, TTIaBHAS 1EJIb KOTOPBIX 3aKITF0YAETCs B U3YdEHUH
TIPUPO/IBL.
OcHOBY TO3HABATEIBHBIX IIECHHOCTEH COCTABIIIOT HAYYHBIC 3HAHUS, HAYIHBIE METO b TIO3HAHUS, a ICHHOCTHBIC OPUEHTAINH, (DOPMUPYEMBIC Y YJaIIUXCS B
nporecce N3y9eHNsT XUMUH, TTPOSIBISIOTCS:

® B IIPU3HAHUU IICHHOCTH HAYYHOTO 3HAHUS, €ro MPAKTHYECKOW 3HAYMMOCTH, IOCTOBEPHOCTH;

® B IICHHOCTH XHMHYECKHX METOJIOB HCCIICIOBAHUS )KUBOM U HEXKUBOU TIPUPOIBI;

® B IOHMMAaHUM CJIOXHOCTH U MIPOTUBOPEYHHN CAMOTO IPOIEcca MO3HAHUS KaK U3BEYHOTO CTPEMIICHHS K UCTHHE.

B kadecTBe 00BEKTOB IICHHOCTEH TPY/ U OBITa BBICTYNAIOT TBOPYECKAs CO3UIATEIbHAS JCITEIBHOCTD, 3/I0POBBIN 00pa3 KU3HH, a IICHHOCTHBIC OPUEHTALIUU
COJIepKaHUs Kypca XMMHH MOTYT pacCMaTPUBAThLCS Kak (POpPMHUPOBAHUE:

® YBAXUTEJIBHOIO OTHOIICHUS K CO3UJATENBLHOM, TBOPUECKOH IEATEIbHOCTH;

® T[IOHMMaHUU HEOOXOAMMOCTH 370POBOr0 00pa3a KU3HHU;

e MOTPEOHOCTH B O€3yCIOBHOM BBIIIOJHEHUH MPaBUII 0€30MaCHOTO UCIIOIB30BAHUS BEIIECTB B MOBCEAHEBHOMN KU3HMU;

® CO3HATeNBHOTo BBhIOOpa Oymyieit mpodeccuoHanbHOM e TEIbHOCTH.

Kypc xumun o611agaet BO3MOXKHOCTAMHU A1 GOPMUPOBAHHSI KOMMYHUKATHBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIIOT MPOIiecC OOLIEHUS U IPaMOTHAs
peub.

LleHHOCTHBIE OPUEHTALIMU Kypca HalpaBiIeHbl HA BOCIUTAHUE Y 00Y4atOLUXCs:
® [IPaBWJIBHOI'O MCIIOJIb30BAHUS XUMHUECKOW TEPMUHOIOTUU U CUMBOJIUKH;
® OTPeOHOCTH BECTH AMAJIOT, BBICIYIINBATh U APTYMEHTUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHHUSL.
e [Iporpamma o0ecrnednBaeT JOCTHKEHHE BHINNYCKHMKAMH CJIeAYIOIIMX JUYHOCTHBIX, MeTa NPeIMETHBIX H NPeIMEeTHBIX Pe3yJbTaTOB.
JIn4yHOCTHBIE Pe3yabTAThI
1. Pa3zBuTue mo3HaBaTEIbHBIX MHTEPECOB M MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH B Mpollecce CaMOCTOSTENBHOIO MPUOOPETeHUsT XUMUYECKUX 3HAHUH ¢
HCTOJIb30BAHUEM PA3IUYHBIX UCTOYHUKOB HH(POPMALIMH, B TOM YHUCJIE KOMIBIOTEPHBIX.



2. Bocnuranue yOeXI€HHOCTH B MO3UTUBHOW POJIM XMMHH B KU3HH COBPEMEHHOTO OOIIECTBA, HEOOXOIUMOCTH XUMUYECKH TPAMOTHOTO OTHOLICHHS K
CBOEMY 37J0POBBIO U OKPYKAIOLIEH Cpele.

3. Bocnuranue 4yBCTBa rOpAOCTH 3a POCCUMCKYIO XUMHUYECKYIO HAYKY, TYMAaHU3M, OTHOLLIEHUE K TPYAY, LEICyCTPEMIICHHOCTh

4, dopmupoBaHuE 1EJIOCTHOTO, COLUAIBHO OPUEHTUPOBAHHOTO B3IJIsa HA MUP B €r0 OPraHMYHOM €IMHCTBE M Pa3HOOOPa3UH NPUPOIbI.

5. @OopMHUPOBAHNE YBAXKUTEIBHOTO OTHOLIEHUS! K THOMY MHEHMIO.

6. OBnazneHue HaBbIKaMU aJlalTallii B TUHAMUYHO U3MEHSIOLIEMCS U Pa3BUBAIOILIEMCS MUDE.

7. [IpunsATHE M OCBOCHHE COUAIBHON POJIM 00YJAIOMIETOCs, Pa3BUTHE MOTUBOB YI€OHOU AEATEIBHOCTH M (POPMUPOBAHHE TMYHOCTHOTO CMBICIIA YUCHHS.
8. Pa3BuTne caMOCTOATENBHOCTH M JIMYHOCTHOM OTBETCTBEHHOCTH 33 CBOM IOCTYIKH, B TOM 4YHCJIe M MH()OPMALMOHHOW AESITEIbHOCTH, HAa OCHOBE
MIPE/ICTaBICHUI O HPaBCTBEHHBIX HOPMaX, COLIMAIbHON CITPaBeAJIMBOCTH U CBOOOIE.

9. dopMupoBaHUE ICTETUYECKUX NOTPEOHOCTEH, IEHHOCTEN U YyBCTB.

10.  Pa3BuTHE 3CTETHYECKHX YYBCTB, JOOPOKEIATETHLHOCTH W SMOLMOHAIHHO-HPABCTBEHHON OT3BIBUMBOCTH, TIOHUMAHUS W COTIEPEKHBAHUS UYBCTBAM
JOPYTUX JIFOJEH.

11.  Pa3BuTHE HaBBIKOB COTPYIHUYECTBA CO B3POCIHIMH U CBEPCTHHUKAMHU B Pa3IMUHBIX COI[MAIBHBIX CUTYallUsSIX, YMEHHS HE CO3/1aBaTh KOH(DIUKTOB U
HAaxOJIUTh BBIXOJI U3 CIIOPHBIX CUTYaLHM.

12.  ®opmupoBaHHE YCTAaHOBKM Ha O€30MMACHBIN, 3MOPOBBIN 00pa3 >KM3HW, MOTHBAIIMM K TBOPYECKOMY TPYyAY, K paboTe Ha pe3ylbTar, OepexHOMY

OTHOIICHHUIO K MaTCPUAJIbHBIM U JYXOBHBIM HCHHOCTAM.
MeranpeamMeTHbIe pe3yJIbTAThI
1) nosnasamenvuwvie YY/[ - hopMupoBaHue U pa3BUTHE HABBIKOB U YMEHHIA:
[IpumeHeHue MoTydeHHBIX 3HAaHUN U YMEHHH /17151 6€3011acCHOTO HCIOIb30BaHUS BEIIECTB U MAaTEpUANIOB B OBITY, CEIbCKOM XO3SHCTBE M Ha IPOU3BO/ICTBE.

1. Perrenne mpakTHYecKuX 3a7a4d B TIOBCEIHEBHOW )KU3HHU, TIPEAYIIPESIKIACHUS SIBICHAN, HAHOCSIINX BPE 3I0POBBIO UEIOBEKA M OKPYKAIOIICH Cpejie.

2. OgnafieHre CIOCOOHOCTHIO MPUHUMATh M COXPAHATH IIEIH U 33/1a4d y4eOHOW JeITeTbHOCTH, IIOMCKA CPEJICTB €€ OCYIIECTBICHHS.

3. dopmupoBaHUE YMEHUS TUIAHUPOBATh, KOHTPOJIMPOBATH M OLICHUBATh YYCOHBIC JCHCTBUSI B COOTBETCTBUU C TIOCTABICHHON 3aaucii U YCIOBUSMH €€
peanu3alym, OnpenesisiTh Hanbosee IPPEKTHBHBIE CIIOCOOBI TOCTH)KECHUS pe3ysIbTaTa.

4. Hcnonp3oBaHne 3HAKOBO-CHMBOJIMYECKHX CPEJICTB MPEICTABICHUS HHPOPMAIIUH.

5. AKTHBHOE UCTIOJIb30BaHUE PEUEBBIX CPEIICTB M CPEICTB VIS PEIICHUS KOMMYHHKATHBHBIX M ITO3HABATEIBHBIX 3a/1a4.

6. Hcnonp3oBanme pa3InyHbIX CIIOCOOOB MOMCKA (B CIPABOYHBIX HCTOYHUKAX), cOOpa, 00pabOTKH, aHaIM3a, OpraHU3alUK U Iepeaaud HHPOopMaIl uu.

7. OmiajicHHe HAaBBIKAMH CMBICIIOBOTO YTEHHSI TEKCTOB B COOTBETCTBUU C LEISIMH M 3aJadyaMH: OCO3HAHHO CTPOMTH PEYEBOC BBICKA3BIBAHHE B
COOTBETCTBHUHU C 33J]ayaMi KOMMYHHKAIIMU U COCTABIISATh TEKCTHI B YCTHOW M MUChMEHHOM (popMax.

8. OBgJtajicHHE JIOTUYECKUMH JICUCTBUSIME CPaBHEHUS, aHAJIN3a, CHHTE3a, 0000IIEeH!S, KiTacCCU(UKAIIUH 110 POJIOBBIM MPU3HAKAM, YCTAHOBIICHHS aHAIOTUI
Y TIPUYMHHO-CJICJICTBEHHBIX CBS3CH, TIOCTPOCHHUS PACCYXKICHH, OTHECCHHS K U3BECTHBIM MTOHSITHSIM.

0. l'oToBHOCTH ciymiath cobeceHHKa M BECTH IUANIOT, MPHU3HABATH BO3MOKHOCTH CYIIECTBOBAHHUS PA3IMYHBIX TOYEK 3PEHUS] U TMpaBa UMETh CBOIO,
U3Narath CBO€ MHEHHE U apTyMEHTUPOBATH CBOIO TOUYKY 3PEHUS U OLIEHKH COOBITHIA.

10.  Ompenenenue oOIIeH 1IN U MyTel ee AOCTHKECHHs; YMEHUS JOTOBApUBATHCA O paclpelesieHnd (YHKIUNH U pojieil B COBMECTHOM JESITeNbHOCTH;

OCYIICCTBJIATDH B3aHMHBII KOHTPOJIb B COBMECTHOM JACATCIIBHOCTH, aICKBATHO OLICHUBATDH COOCTBEHHOE IIOBCACHUC U HOBC,I[CHI/IC6 OKpYKaromiunx.
11. I'oTOBHOCTB KOHCTPYKTUBHO pa3peiIaTb KOH(I)J'II/IKTLI nocpeaACcTBaM ydu€Ta HHTCPECOB CTOPOH U COTPYAHHUYICCTBA.



12.  OsnageHue CBEACHUSMHU O CYHIHOCTH M OCOOCHHOCTAX OOBEKTOB, MPOIIECCOB M SBICHUH B COOTBETCTBHU C COJCPKAHUEM y4eOHOTO MpenMeTa «
XuMHUs».
13.  Osnagenue 0a30BBIMH MPEIMETHBIMU M MEXKIPEIMETHBIMU TMOHSATUAMHU, OTPAKAIOUIMMHU CYLIECTBEHHBIC CBSI3M M OTHOIICHUS MEXAY OOBEKTaMU H
IIPOLIECCAMM.
IIpeaMeTHBIE pe3ybTaThl
1. ®opmupoBaHWE 3HAHWN OCHOB XMMHUYECKON HAyKH: BOKHEWITUX (PAaKTOPOB, MOHSATHHA, XUMHUYECKUX 3aKOHOB M TEOPHUH, S3bIKAa HAYKH, AOCTYITHBIX
00001IIeHN I MUPOBO33PEHICCKOTO XapaKTepa.
VYcBoeHHe ydaMucs BaXXHEUIINX 3HaHUH 00 OCHOBHBIX NOHSTUAX U 3aKOHAX XUMUHU, XUMUYECKOW CUMBOJIHKE.
Pa3Butne ymenuii HaOmo1aTh U OOBACHATH XUMUYECKHE SBJICHUS, TIPOUCXOASIINE B IPUPO/IE, TAOOPATOPHUH, B IOBCETHEBHOM KHU3HU.
OBnazneHue yJamuMucs yMEHUSIMH NIPOU3BOIUTh PacYeThl HA OCHOBE XMMUYECKUX (POPMYJT BELIECTB U YPAaBHEHUN XUMHUUYECKUX PEaKIUii;
dopmMupoBaHuE CHEIHUATIBHBIX YMEHHUH: oOpaliaTbCsi C BEIHIECTBAMM, BBINOJHATh HECJOKHBIE SKCIEPUMEHTHI, COON0oJas MNpaBHJIa TEXHUKU
0€30MacCHOCTH; TPAMOTHO MPUMEHSTh XMMUUECKHUE 3HAHUS B OOLIEHUH C IPUPOIOHN U B TOBCEAHEBHOM JKU3HMU.
PackppiTe ryMaHUCTHYECKON HAINPaBICHHOCTH XUMUU, €€ BO3PACTAIOIIEH poJiM B PEHIEHWU TJIaBHBIX MPOOJeM, CTOALIMX Mepesl YeIOBEYECTBOM, U
BKJIa/Ia B HAYYHYIO KapTUHY MHpA.
7. Pa3Butve NMYHOCTH OOYyYAIOLIUXCA: UX HMHTEIUIEKTyalbHOE€ M HPABCTBEHHOE COBEPILIEHCTBOBaHHME, (POPMHUPOBAHHE Yy HUX T'yMaHHUCTHUYECKUX
OTHOIIEHUH U SKOJIOTUYECKH 11eJ1IeCO00pa3HOTo MOBEIEHNUS B OBITY U B IIPOLIECCE TPYIOBOU NESATEIbHOCTH.
8. pa3BuTHE TO3HABATEIFHBIX HMHTEPECOB W HMHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH ydYamIMXcs B TPOIECCE TMPOBEICHHUS XHMHUYECKOTO OSKCIIEPUMEHTa
CaMOCTOSTEJILHOTO MPUOOPETEHNs] 3HAHUI B COOTBETCTBUU C BO3HUKAIOIIMMU )KU3HEHHBIMU MOTPEOHOCTSIMU;
9. BocnuraHue OTHOIIEHUS K XUMHH KaK K OJHOMY U3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY 00I€4€eTI0BEYECKOM KYIbTYpHI;
10. [IpuMeHeHMe ydamuMucs NOTYYEHHBIX 3HaHUN U yMEHUH 1711 6€30MacHOr0 MCIOJIb30BaHMsI BEIIECTB U MaTepHaIOB B OBITY, CEIbCKOM XO3SHCTBE U
Ha INPOU3BOJICTBE, PEIICHUS NMPAKTUYECKUX 3a1ad B TOBCEIHEBHOW JKMU3HM, NPEAYNPEKICHUS SBICHHUN, HAHOCAIIMX Bpel 3J0POBBI0 YEIIOBEKA H
OKpy»XarolleH cpesie (pa3BUTHE SKOJIOTUYECKON KYIbTYphl yJallluxcs).
B cootBercTBUU € (heaepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTE/IbHBIM CTAHIAPTOM, a TaK ke ¢ yueToM [IpumepHOi mporpaMmsl.
4. Coaep:xkaHue TeM y4eOHOI0 Kypca

abrown

o

OcHosHoe codepoicanue Kypca npeocmasieHo CledyViouumMu pasoeiamu:

Crtpoenue atoma (6 yacoB)

SAnpo u snekTpoHHass 000J0YKa. DIEKTPOHBI, TPOTOHBI W HEUTPOHBL. Mukpomup u Makpomup. Jlyanusm yacTuil MUKpoMmMupa. BaneHTHbIE 3IIEKTPOHBI.
BanenTHble BO3MOXKHOCTH aTOMOB XHMHUYECKUX AJIEMEHTOB, OOYCIIOBJICHHBIC YHCIOM HECHApEHHBIX AEKTPOHOB. CpaBHEHHE MOHATHI «BAaJEHTHOCTHY H
«CTETEeHb OKHCIICHUS. DHEpreTuueckre ypoBHH, opOutamu (S, p,d, f). DHeprerwyeckue ypoBHM M MOIYPOBHH. DJICKTPOHHBbIC KOH(UIypaldd aTOMOB
3JIEMEHTOB. DJIEKTPOHHO-Tpaduueckre (HOpMYIbl aTOMOB 3JIEMEHTOB. DJIEKTPOHHAs KiIacCH(HUKAIMs 3JIEMEHTOB: S-,p-,d-, f- cemeiicTBa. Ilepuoauyeckuii
3aKOH M cTpoeHue atoma. M3otomnel. CoBpeMeHHas ero omnpeneneHne. PU3n4eckuii CMbICI MOPSIKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TPYIIBI U NEPHOJA.
[Ipnunnsl usmMmenenuss ME u HeME CBOMCTB 2JIEMEHTOB B IpyIIIax U NEepUOIaX.

Crtpoenue BemecTBa (8 yacon)

HoHHas XxuMu4eckas CBsI3b U HMOHHBIE KPUCTAJUTMUECKHE pemieTkd. KoBaneHTHas XUMHYecKas CBs3b U ee KiaccH(UKalus: MO MeXaHU3My OOpa30BaHMS
(oOMEeHHBIN U TOHOPHO-AKIENTOPHBIH), IO NEKTPOOTPULIATENBHOCTH (TIOJSIPHAS U HETIOJISIPHAs), 0 croco0y MepeKphIBaHUs 3JIEKTPOHHBIX opOuTaineil (¢ um),



[0 KpaTHOCTU (OAMHApHas, IBOWHAs, TpOiHas, W moiyropHas). IloaspHOCTb CBSI3M M MOJIAPHOCTH MOJEKYJbl. Kpucramimueckue pemerkd BeIIECTB C
KOBAJICHTHOM CBS3bI0: aTOMHBIE M MOJIEKYJISpHbIE. MeTtaimyeckas XMMHAYECKasl CBsI3b U METAUIMYECKHUE KPUCTAJUIMYECKHE peuieTku. BonoponHas cA3b
MEKMOJIEKYJIIpHAs U BHYTPUMOJIEKYJsIpHas. Eqynas npupoaa XumMu4eckux cBsized. IoHHas npupoaa XMMUYECKUX CBA3EH. ] eoMeTpust MOJIEKy)l OpraHu4eCcKux
u Heopranmuecknx. BemecTs. [lonstue o mucnepcHbix cucremax. JlucnepcnonHas cpeia u qucriepcHas (asa. [leBsSTh TUIIOB CUCTEM U UX 3HAYCHHE B MPUPOJIE
U Ku3HU yenoBeka. KosonaHsle nctuHHble pacTBopbl. OcHoBHBIE NoJiokeHus: TCh. Buapl uzomepuun. OcHoBHble HarpasiieHust pa3Butus TCh: nzydenue
3aBUCUMOCTH CBOWCTB BEILECTB HE TOJIBKO OT XMMHYECKOIO, HO M OT 3JIEKTPOHHOI'O MU IPOCTPAHCTBEHHOTO CTpoeHus. MOHHasg XMMHUYecKas CBA3b U MOHHBIE
KpHUCTaJUTMUECKue pemeTki. KoBajeHTHas XUMUYECKast CBSI3b U €€ KIIacCH(PUKAIHS
Xumnuyeckue peakuunu (9 yacon)
Knaccudukanus XuMUUeCcKUX peakiyil: o YKCIy U COCTaBy pearupyrouiiuX BEIIECTB, IO U3MEHEHUIO CTETIEHU OKHUCIIEHUSI 3JIEMEHTOB, 00pa3yIoluX BEIeCTBa,
1o TeroBoMy 3¢ ¢dekTy, no (azoBOMy COCTaBY pearupyrollux BEIIECTB, [0 YYACTUIO KaTalu3aTopa, MO HampaBieHuto. [IoHATHE 0 XUMHYECKOH peakiuu.
CKOpOCTh TOMO- UTE€TEPOTCHHOU peakiuid. DakTophl BIMSIONIME HA CKOPOCTh XMMHMUYECKOW peakimuu . [Ipupoma pearupyronux BemiecTB. Temmeparypa.
Konuenrpamus. @epmentsl. [IoBEpXHOCTh CONMPUKOCHOBEHHUS pearupyronux Beniects. [[oHITHE 0 XMMHYECKOM paBHOBECUH. JJMHAMUYHOCTh XHUMHYECKOTO
paBHOBecus. DaKTOpbl, BIUAIONIME HA CMEIIECHHE DPaBHOBECHS: KOHIEHTpauus, AaBieHue, temneparypa. llpunumn Jle — Illarenbe. DneKTponuTsl u
He3NeKTposuThl. /1. MexaHu3m AuccolMali BEUIECTB C Pa3IMYHBIM TUIIOM CBsI3M. KaTnoHbl M aHnOHBI. CBOMCTBA HOHOB. KHCIOTHI, COTM U OCHOBaHHS B
cBete npexacrasieHuii 06 /. CreneHb AMEKTPOIUTUUECKON TUCCOIMALMN U €€ 3aBUCHUMOCTb OT MPUPOJIbI MIEKTPOJIUTA U €ro KoHIeHTpauuu. CBoiicTBa
pPacTBOPOB ANMEKTPOAUTOB. Bomopomusiii mokaszarens - pH. Cpeapl BOJHBIX pPacTBOPOB 3JEKTPOJIMTOB. BrusHue pH Ha Xxumudeckue u OHOJOTHYECKHE
npoueccel. [lonstue «ruaponus». I'maposin3 opraHMYECKUX BeIIEeCTB (TaJOT€HAJKaHOB, CIOXKHBIX A(HUPOB, YrieBoAoB, OenkoB, AT®D) u ero 3HaueHUe.
IMaaponus coneit (3 cmyqas). [lpaktuyeckoe npumenenue ruapoausa. CteneHs okucienus. Kimaccudukarus peakuuii B CBETe 3JIEKTPOHHON Teopun. OMOpHBIE
nousitust Teopun OBP. Meroap! cocraBnenus ypaBaenuii OBP: meron anexrponHoro 6amanca. OBP B oprannueckoi Xumumu.
BemtecTBa u ux cBoiicrBa (8 yacoB)
Knaccudukams opraHnyeckMX W HEOPraHMYeCKMX OCHOBaHUH.  AMGMOTEpPHOCTh OKCHUIOB U THAPOKCHAOB TMEPEXOJHBIX METAUIOB U aJIOMHUHUS:
B3aUMO/ICHCTBUE C KHUCIOTaMU U IejaoyaMu. AM(OTEpPHOCTh aMUHOKHUCIIOT: B3aWMOJIEHCTBHE aMHHOKHUCIIOT CO IIEI0YaMHU, KUCIOTAMHU, CIMPTaMH, APYT C
Opyrom. YTIeBOJOPOIbl, UX KIACCHU(pHUKAIUS B 3aBUCHUMOCTH OT CTPOCHMS YIJepoaHOW menu (anudaruyeckue W LUMKIMYECKUE) U OT KPAaTHOCTU CBsi3ei
(npenensHble U HemnpeaenabHbie). ['omonornueckuid psia. [Ipon3BoACTBEHHBIE YIIIEBOJOPOJIOB: TaIOT€HANKAHbI, CIUPTHI, (PEHOJNBI, aJbJAETHIbl U KETOHBI,
HUTPOCOEIMHEHUS, aMUHbI, aMUHOKUCIOTHI. [lonoxkenne meramnos B Ilepuonnueckoil cucreMe U cTpoeHuEe UX aroMoB. I[IpocTeie BemiecTBa - MeETaJUIbL:
MeTaJIn4yeckasi CBsI3b M CTpOeHUe KpucramioB. Amtotponus. O6mue ¢puznyeckue cBoicTBa MeTauioB. O0ue XMMUYEeCKHe CBOMCTBA METAJIOB. 3HAYCHHE
METaJJIOB, B TOM YHCIIE B IPUPOJIE U KHU3HU Oprann3MoB. [lonsaTtue «koppo3us». CrnocoOsl 3alIUThl METAJUIOB OT KOppo3uu. Metamisl B npupoe. [lonoxenue
HeMeTtaioB B Ilepuomuueckoii cucreme, crpoeHne ux aromoB. D0. MHeptHble raspl. JIBoiicTBeHHOE moJIokKeHHE Bojoponaa B Ilepuoamueckoil cucrteme.
Hemeramibl - npocThie BeHIECTBa, UX ATOMHOE W MOJIEKYJSIPHOE CTpOEHHE. AJuloTponus. XUMHUYECKUE CBOWCTBA HeMeTauloB. BomopoaHble coeauHeHUs
HEMETAJIJIOB. OCHOBHBIX CBOWCTB B mepuojax u rpymnmax. HecomeoOpa3syromue u cojeobpasyromue okcuabl. Kucinotoconepxaimue KuciaoTel. [Ipocteie u
cinoxHble BemecTBa.Okeuapl, nx Kiaccudukamus. ['uapokcunst ( ocHoBaHus, Kucnopogocoaep:kaiiue KUCIOThI, aMpOTepHble THIPOKCHIBI). KUCIOThI, nx
knaccudukanus. OcHoBaHus, ux knaccudukanus. Conu cpeaHue, KUCiable, OCHOBHEIE.
Xumuveckuii npakTukyMm ( 3 yaca)

1.  Tlony4yenwue, cobupaHue U paclio3HaBaHUE T'a30B U U3YUYCHUE UX CBOWCTB

2.  Pemenwue 3a1a4 Mo HEOPTaHUYECKON XUMUH.

3.  Pemenwue 3a1a4 Mo OpraHUYECKON XUMUH.



5. KAMIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

Ne Tema ypoka Conepixanue ypoka XapakTepucTHKa eI TeJTbHOCTH YUAIIUXCS Jara

ypo Ilo Ilo

Ka naany | gpaxkmy
Tema 1. [lepuoanyeckuii 3aK0H U cCTpoeHue aToma (6 4acoB)

1 SAnpo u snexkTpoHHas 000104YKa. 3HaTh: COBpEMEHHBIE MIPE/ICTABICHHUS O
BBo1HBII HHCTPYKTaX. ATOM - DJEeKTPOHBI, IPOTOHBI U HEUTPOHHI. CTPOCHHE aTOMOB; CYIIIHOCTh ITOHATHUS
CJIOXHAsI YacTHIla Muxpomup u Makpomup. [dyanusm «QIIEKTPOHHAs1 OpOUTAIIBY, (HOPMBI OpOUTANIEH,

JaCTHI] MUKPOMHPA B3aMMOCBSI3b HOMEpa YPOBHS U DHEPTHH
AIIEKTPOHA.
YMeTh: COCTaBIATh 3JEKTPOHHBIE POPMYIIBI
ATOMOB.

2 | CocrosiHHE 2JICKTPOHOB B aTOME. DHepreTuvecKue YpoBHH, OpOUTAIH (S, 3HaTh: COBpEMEHHBIC MTPEJICTABIICHHS O
DNEeKTPOHHBIC KOH(DHUTYpaIiH p,d, f). DHepreTnyeckue ypoBHU U CTPOEHUE aTOMOB; CYIITHOCTH TIOHSATHS
aTOMOB XHMHUYECKUX DJICMCHTOB. MTOAYPOBHHU. DJICKTPOHHBIC «QJIEKTPOHHAs1 OpOUTAIIEY, (HOPMBI OpOUTANIEH,

KOH(HUTypaIu aTOMOB 3JIEMEHTOB. B3aMMOCBSI3b HOMEpa YPOBHS U SHEPTHH
DneKTpoHHO-Tpaduaeckre GopMyIbl AJIEKTPOHA.

aTOMOB AJIEMEHTOB. DJIEKTPOHHAS YMeTh: COCTaBIATh JEKTPOHHBIE POPMYITBI
Kiaaccu(uKaIus 3JeMeHToB: S-,p-,d-, f- aTOMOB.

ceMelncTBa

3 | BasieHTHBIE BOBMOKHOCTH aTOMOB | BajieHTHBIE 351eKTpOHBI. BaneHTHbIC 3HaTh: onpeiesieHre BAIGHTHOCTH U CTETIEHU

XUMHUYECKUX DIIEMEHTOB BO3MO>KHOCTH aTOMOB XMMHYECKHX OKHUCJICHHUSL.
3JIEMEHTOB, 00YCIOBIEHHBIE YHCIIOM YMeTh: onpeaensTh BAJIEHTHOCTD C CTENEeHb
HECIIAPEHHBIX AEKTPOHOB. CpaBHEHUE OKHUCJICHHSI SJIEMEHTOB.
MOHSATHIA «BaJICHTHOCTHY U «CTETEHb
OKHCJICHUSI

4 | Ilepuoauueckuii 3aKOH [Teproauueckuii 3aKOH U CTPOCHHE 3HaTh: cMbica u 3HaueHue [lepuoanyeckoro
[lepuoauueckas cucrema atoma. M3oronsl. CoBpeMeHHast ero 3aKOHa, TOPU30HTAJIbHBIC U BEPTUKAJIbLHBIC
XUMHUYECKUX 3nemeHToB .M. onpezaeneHue. OU3NUECKUI CMBICIT 3aKOHOMEPHOCTH U UX MPUYHHBI.

MenpeneeBa B CBETE YUCHHUS O HOPSIKOBOIO HOMEpa 3JIEMEHTOB, YMeTh: 1aBaTh XapaKTePUCTUKY dJIEMEHTa Ha
CTPOEHUH aToMa HOMEPOB I'PYIIIBI U ieproaa. [IpruuuHbI OCHOBaHUU ero nojoxeHus B [1C
u3menenust ME u HeME cBolicTB
AJIEMEHTOB B TPYIIaX U MepHoaax.
5 | O6oOIIICHUE ¥ TIOBTOPEHUE [ToBTOpEHME OCHOBHBIX BOIIPOCOB 00IIel | 3HATBL: CMBICI U 3HaYeHHe [lepuoauaeckoro

TeMBI 1, MOAroTOBKA K
KOHTPOJIbHOU paboTe

XHUMHHN

3aKOHA, TOPU30HTAJIbHBIC 1 BCPTUKAJILHBIC
3aKOHOMCPHOCTH U UX IMPUYUNHBIL. CTpOeHI/IC
aTomMa.

YMeTh: JaBaTh XapaKTCPUCTUKY BJICMCHTA Ha




OCHOBaHWM €ro 1noJioxeHus B [1C

6 | Konutpoabnasi paGora Nel.
«CtpoeHue aromay
Pa3nen 2. CtpoeHue BemnecTna.

7 | Xumunueckas cBsi3b. loHHas cBs3b, | MOHHAs XuMHUYECKas CBS3b U HOHHBIC 3HaTh: KIaccUPUKAIINIO TUIIOB XMMHUECKON

KOBaJICHTHAs! CBS3b. KPUCTAJUIMYECKUE PELIETKU. CBSA3M U XapaKTEPUCTUKH KaKJI0TO U3 HUX.
KoBanentHas xumuueckasi CBs3b U €€ YMeTh: XxapakTepru30BaTh CBOMCTBA BEILIECTBA
KITaccu(UKaIys: Mo MEXaHU3My 10 TUIY XUMHYECKOW CBS3H.
00pazoBanus (0OMEHHBIN U JJOHOPHO-
aKIeNITOPHBII), 110
ANIEKTPOOTPULIATENBHOCTH (IOJISIpHAs U
HEMNOJISIpHas), 10 CIOCO0y NepeKpPhIBAHUS
AJIEKTPOHHBIX opOuTanei (¢ um), o
KpaTHOCTH (OMHAapHas, IBOIHas,

TpoiiHas, u nojgyropHas). IlonspHocTb
CBSI3U U TIOJISIPHOCTH MOJIEKYJIBI.
Kpucrammueckue perneTky BemecTs ¢
KOBQJICHTHOM CBSI3bI0: aTOMHBIE U
MOJIEKYJISIpHBIE.

8 | Merayuueckasi ¥ BOJIOPOIHAS Mertannnueckas XuMu4eckasi CBSI3b U 3HaTh: KIaccu(UKAUIO TUIIOB XUMHUYECKOM
XHUMHYECKHE CBA3M .Enunas METAJUTMYECKUE KPUCTAIUTMICCKUE CBSI3U U XapaKTEPUCTHKHU KaKJOTO U3 HUX.
MIPUPOJIa XUMUYECKUX CBSI3EH. peetrku. BogopoiHasi cBs3b YMerhb: XapakTepu30BaTh CBOMCTBA BELIECTBA

MEXMOJIEKYISIpHAS U M0 TUITY XUMHUYECKON CBSA3H.
BHYTpUMOJeKyssipHas. Enunas npupoaa

XUMUYECKUX CcBsizel. oHHas mpupoaa

XMMHUYECKUX CBSI3EH.

9 | T'eomerpus I'eomeTpust MOJIEKYT OPraHUYECKUX U 3HaTh: TUIBI THOPUAN3ALIUN MOJIEKYJT

MOJIEKYJ HEOPraHUYECKUX YMeTh: onpeaensaTh TUI THOpUIU3aN

BEIIECTB

10 | ducrnepcHble CUCTEMBI [TonsaTHe 0 qUCIIEPCHBIX CUCTEMAX. 3HaTh: onpeneneHue U KiaccuGuKauo
JlucnepcuoHHast cpefia U AUCIiepcHast JMCIIEPCHBIX CUCTEM; TOHATHE UCTUHHBICH U
¢aza. /IeBATh TUIIOB CUCTEM U UX KOJIJIOUHBIE PACTBOPHIL.
3Ha4YeHHUE B MIPUPOJIE U KU3HU YelIOBeKa.
Konyou1HbIe HCTHHHBIE PACTBOPEI

11 | Teopus crpoeHus Ocnosuble nosioxxeHus TCh. Bujbl 3HaTBh: OCHOBHBIE NIOJIOKEHUS TEOPUH

XUMHYECKUX
COEIMHEHUN

n3omepun. OCHOBHBIE HAIPABIICHUS
passutus TCb: n3yueHnue 3aBUCUMOCTH
CBOMCTB BEUIECTB HE TOJIBKO OT

CTPOCHHUA XUMHUYCCKUX COCIUHECHMI.
YMeTh: MMPpUBOAUTH NPUMEPBI K OCHOBHBIM
IMOJIOKCHUAM TCOPUU CTPOCHUS.




XUMHUYECCKOr'0o, HO U OT 3JICKTPOHHOI'O U
IIPOCTPAHCTBCHHOI'O CTPOCHMUA.

12 | [Tonmumepsl 3HATh: XapaKTEPUCTUKHU BEILIECTB
MOJIEKYJIIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHSI.

13 | OGoOieHue 3HaHU# 1Mo TeME, WNonnast xumuueckas CBsi3b U HOHHbIE 3HaTh: KIaccUPUKAIINIO TUIIOB XMMHUECKON
MIOATOTOBKA K KOHTPOJIbHOM KPUCTAJUIMYECKUE PELIETKU. CBSA3M U XapaKTEPUCTUKH KaKJI0TO U3 HUX.
pabore KoBanentHas xummueckasi CBs3b U €€ YMeTh: XxapakTepr30BaTh CBONCTBA BEILIECTBA

Kiaccuukanys 110 TUITY XMMHYECKOM CBS3H

14 | KonTpoabHas pa6ora Ne2.

«CTpoeHue BemecTBay
Tema 3. Xumnueckue peakuuu (9 4acon)

15 | Knaccudukanus XMMHIECKHX Knaccudukarys XMMHIeCKUX peakiuii: | 3HaTh: KaKue IPOLECcCH Ha3bIBAIOTCS
pCeaKIuil B OPraHMIECKOM 1 IO YHCITY U COCTaBY Pearupyroux XUMHYECKUMHU PEAKIUSIMH U B YeM HX CYTb.
HEOPraHU4YeCKOW XUMHUH BCIIIECTB, IO N3MCHCHUIO CTCIICHU YMeTh: ycTaHAaBIMBATH NPUHAJIEKHOCTD

OKHCIIEHHSI SJIEMEHTOB, 00pa3yromu X KOHKPETHBIX peakluil K pa3IMyHbIM ITPU3HAKaM
BELIECTBA, 110 TEIUIOBOMY 3(deKTy, 1o KJIacCU(pHUKaAIUH.

(ha30BOMY COCTaBY pearupyrommx

BEUIECTB, M0 yYacTHIO KaTalnu3aTopa, Mo

HaIPAaBJICHHUIO.

16 | CkopoCTh XUMHUYCCKHX PEAKITHIL. [ToHsITHE O XUMHYECKOIN pEaKLIUH. 3HaTh: TOHSATHE «CKOPOCTh XMMHUYECKOU
@DaKTOpBI, BIUAIOIHUE HA CKOPOCTh | CKOPOCTh TOMO- UT'€TEPOT€HHOM peakuuu», GakTopbl, BIUAIOIINE HA CKOPOCTh
XMUMHAYECKOW PEaKIUU peakuuii. @akTophl BIUSIONINE HA XUMHUUECKOH peaKkI1y, KaTaau3aTopbl, (PepMEHTHI

CKOPOCTb XMMUYECKOH PEaKIIUU . — OMOKaTaIN3aToOPBI.
IIpupona pearupyroniux BeUIECTB.

Temneparypa. Konnenrpanus.

®epMmenTsl. [loBepxHOCTH

COIIPUKOCHOBEHHUSI pEarupyommx

BELIECTB.

17 | OO6paTUMOCTh XUMHUYECKHX IlonsiTHE O XMMMYECKOM PAaBHOBECHH. 3HaTh: KIaccuPUKAINIO XUMUYECKUX PEaKIUH,
peaxkuuil. JIMHaMMYHOCTh XMMUYECKOTO HNOHATHE «XUMUYECKOE PABHOBECHE» U YCIOBUS
XUMHYECKOE PaBHOBECHE paBHOBecHs. DaKTOPBI, BIUSAIOLINE HA €ro CMEILCHUS.

CMEILIEHNE PaBHOBECHS: KOHLIEHTPALUs,
nasieHue, remneparypa. Hpunnun Jle —
[ITarensbe.
18 | Posb BOJBI B XUMHUUECKHX ONEKTPOJUTHI U HEANEKTPOIUTHL. D /1. 3HATh: NOHATUSA «AIEKTPOIUTH) U

peaxIusix. DNeKTPOTUTHIECKast
JTUCCOITUAITUS
(31). BogopoiHblii nokasareinb

MexaHn3m IUCCOLIMAIINN BELMIECTB C
Pa3IUYHBIM TUIIOM CBSI3U.
Karnous! u annonsl. CBOMCTBA HOHOB.

CHEIJICKTPOJUTHI», IPUMCEPbI c1a0bIX U CHIIBHBIX
SJICKTPOJIUTOB, POJIb BOALI B XUMHUYCCKHUX
pCakuuigx, CYITHOCTb MCXaHM3Ma JUCCOHUAIINN,




KucnoTsl, conu u 0CHOBaHUS B CBETE
npencrasieHuit 00 J/1. CreneHp
IIEKTPOITUTUYECKOM HUCCOIHALIH U €€
3aBUCUMOCTH OT MPUPO/IbI SIEKTPOTIUTA U
ero KoHieHTpauuu. CBoiicTBa pacTBOpPOB
ANIEKTPOIUTOB. BogopoaHbIii mokas3aresb
- pH. Cpenbl BOJHBIX pacTBOPOB
3eKTpoJnTOB. BnusHue pH Ha
XUMHYECKHE ¥ OMOJIOTHUECKUE MPOLIECCHI

OCHOBHBIE nojioxkeHus TO/I.

19 | 'maponwm3 [Tonsitue «ruaponus». ['maponus 3HATh: TUIIBI THAPOJIN3A COJIEH U OPraHUIECKUX
OpraHMYECKUX BEILECTB COEIMHEHU.
(rajoreHanKaHoOB, CJIOXKHBIX F3(HPOB, YMerb: COCTaBIATh YpaBHEHUS TUAPOIIN3A
yIJ1€BOJIOB, O6enkoB, AT®) u ero couiell (1 cTynens), onpenenaTs xapakrep
3HaueHue. ['uaponus conet (3 ciyyas). CpEeJIbL.
[IpakTueckoe NprUMEeHEHUE THIPOIIN3a.
20 | T'maponus [Tonsitue «ruaponus». ['maponus 3HaTh: TUNBI TUIPOJINA3A COJIEN U OPTaHUYECKUX
OpraHMYECKUX BEILECTB CO€IMHEHU.
(rajoreHanKaHoOB, CJIOXKHBIX 3(HPOB, YMerhb: COCTaBIIATh YpaBHEHUS TUAPOIN3A
yraeBoaoB, 6enkoB, AT®) u ero couiel (1 cTyneHs), onpenenaTs xapakrep
3HaueHue. [ uaponms coneit (3 cimydas). Cpepbl.
[IpakTHyeckoe NpUMEHEHUE THIPOIIH3a.
21 | OkucauTeNnbHO- Crenens oxucnenus. Knaccudpukanus 3HATh: NOHATUSA KOKUCIUTEIDY,
BOCCTaHOBHTEJIBHBIE PEAKIIUU peakIuii B CBETE JIEKTPOHHOM TCOPHH. «BOCCTAHOBUTEIIbY, «OKUCIICHUE,
Omnopueie nonstust Teopur OBP. Metonpl | «BoccTaHoBneHuey», otianure OBP oT peakiuit
coctaBieHusi ypasHenuit OBP: meton MOHHOTO OOMEHa.
anekTpoHHoro 6amanca. OBP B Ymetb: cocraBiATh ypaBHeHUs: OBP meTtonom
OpraHNYeCcKON XUMUHU. AJIEKTPOHHOTO OasiaHca
22 | O0oO1IeHue 3HAHUH 110 TeMe CrpoeHHe BelecTBa, XMMHUCCKast CBSI3b, | 3HATh: MOHATUSA «BEILECTBY, «(XUMUYECKUM
XHUMHMYECKHE PEAKIIUI KPUCTAJUTMUECKUE PEIIETKU, OJUMEPBI, | DJIEMEHT», «aTOM», «MOJIEKYJIa,
UCTHHHBIC U KOJUIOUIHBIE PACTBOPHI. <OIEKTPOOTPULIATEIHHOCTDY, «BAJIEHTHOCTDY,
Tunbl U CKOPOCTh XUMHUYECKUX PEAKLUN. | «CTENEHb OKUCIICHUA», «BEIIECTBA
Tunponus. MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOEHUS»; KIACCU(PUKAIINI0 XUMUIECKIX
peaxuuii, TO/I.
YMeThb: 00BACHATH 3aBUCUMOCTh CBOMCTB
BEILIECTB OT UX COCTAaBA U CTPOECHMUSI, IPUPOLLY
XUMHYECKOU CBSI3H.
23 | Konrpoasnas padora Ne3.

«XHUMHYECKHE PCaAKIIUN»




Tema 4. CoiicTBa BemecTB ( 12 yacoB)

24

Knaccudukarus
HCOPraHN4YCCKUX BCIICCTB

[IpocThlie 1 CI0XKHBIE BEIIECTBA.
Oxcupl, UX Kiaccuukaus.
IMunpokeu bl ( OCHOBaHUS,
Kucnoponocoaepxamme KuciaoTsl,
amdoTepHbIe THIPOKCHIbI). Kucmotel, ux
knaccuduranus. OCHOBaHUS, UX
kinaccudukanys. Conu cpeaHue, KUcIble,
OCHOBHBIE.

3HaTh: KIaccu(PUKAIHMIO BEIIECTB.
YMeThb: Ha3bIBaTh COSIUHEHUS.

25

Knaccuduxarus
OpPraHUYeCKUX
BEIIECTB

VYrneBoaopoipl, X KiaccupuKkanus B
3aBUCHMOCTH OT CTPOEHUS YIIIEPOJIHON
nenu (amudaTuyeckue v MUKINIECKUE) 1
OT KpaTHOCTH CBsI3eil (IIpeaesibHbIe U
HempeenbHbie). ['oMonorndeckuii ps.
[Ipon3BOACTBEHHBIE YTIEBOAOPOIOB:
raJloreHaJIKaHbl, CIUPTHI, (DEHOJIBL,
aJIbJIETU/Ibl U KETOHBI, HUTPOCOETUHEHUS,
aMUHBl, aMUHOKHCJIOTHI.

3HaTh: KI1acCU(PUKALIMIO BEIIECTB.
YMeTb: Ha3bIBaTh COCAMHEHUS.

26

Mertamnel. Koppo3ust MeTaios.
OO6mmwme crmocoObI MOTydeHUS
METaJLIOB.

[Tonoxenue metamios B [lepuoanyueckoit
CHUCTEME U CTPOCHUE UX aTOMOB.
[IpocTsie BemecTBa - METAJIIBI:
METaJUTMYECKasi CBS3b U CTPOCHUE
KpuctauioB. Ammotponus. O6mme
(buzmyeckue cBoricTBa MeTaiioB. O0mue
XHMHUYECKHE CBOMCTBA METAJJIOB
(BOCCTaHOBUTEIBHBIC CBOMCTBA):
B3aMMOJIEHCTBHE C

HEeMeTauIaMu (KUCIOPOIOM,
rajoreHaMu, CEpoi, a30ToM,
BOJIOPOJIOM), C BOJIOH ,KUCIIOTaMH,
COJISIMHU B PacTBOpax, OPraHMUECKHUMHU
BEIIIECTBAMHU (CITUPTaAMH,
rajioreHajKkaHamMu, eHoIoM,
KHCIIOTaMH), CO IIEI0YaMH.

3HaueHHE METAIIJIOB, B TOM YHCIIC B
PUPOJE U )KU3HU opraHu3MoB. [lonsarue
«koppo3us». CriocoObl 3alTUTH METAIIOB
OT KOppo3uu. MeTauibl B Ipupoe.

3HAaTh: OCHOBHEIE METAJIJILI, X OOIINE
CBOMCTBA.

YMeTh: XapakTepu30BaTh CBOMCTBA METAIIIOB,

onupasch Ha ux noyuoxenue B [ICXD u
CTPOEHHUE aTOMOB.

27

Hewmerael

[losioxeHnE HEMETAIUIOB B
[Tepuoanyeckoi cucTtemMe, CTPOCHUE UX

3HAaTh: OCHOBHEIE HEMETAILIBI, UX OOIIHE
CBOMCTBA.




atoMmoB. D0. lHepTHBIE ra3bl.
JIBOWMICTBEHHOE MOJIOKEHUE BOJAOPOAA B
[Tepuonnueckont cucreme. Hemerasisl -
MPOCTHIE BEILIECTBA, UX aTOMHOE U
MOJIEKYJISIPHOE CTpOEHHE. AJIIOTPOIUS.
XUMUYECKUE CBOMCTBA HEMETAIIOB.
OkucIUTENbHBIE CBOMCTBA:
B3aUMOJICHCTBUE C BOJIOPOJIOM, MEHEE
AIEKTPOOTPUIIATEILHBIMU HEMETAIIAMH,
HEKOTOPBIMH CJIO)KHBIMH BEIIECTBAMHU.
BoccranoBuTenbHbIE CBOMCTBA
HEMETAJIJIOB B PEAKIMSIX CO (PTOPOM,
KHCJIOPOJIOM, CJIOKHBIMU BEIIIECTBaAMH-
okucnutensiMu. Bogopoaneie
COCTMHEHUST HEMETAINIOB. OCHOBHBIX
CBOWCTB B MEPUOJaX U TPyMIax.
Heconeo6pa3yromue u coieodpasyromniue
okcuabl. Kucmorocoepskaniie KUCIoTHI.

YMeTh: XapakTepu3oBaTh CBOMCTBA
HEMETAJIJIOB, OMUPAsICh HA UX MOJOKEHUE B
[ICXD u cTpoeHune aToOMOB.

28

KucnoTel oprannueckue u
Heoprannueckue.

Ctpoenue, HOMEHKIaTypa,
KJIaccu(UKaIus U CBOMCTBA KUCIIOT.
Baxwueiive npeacTaBUTeNId 3TOro
Kjacca.

3HaTh: KITacCH(PUKAINIO U CBONCTBA KUCIIOT.

YMeTh: XapakTepu30BaTh UX CBOMCTBA.

29

OcCHOBaHUsI OpraHUYECKUE U
Heopranudeckue. AMpoTepHbie
OpraHMYecKre U HEOPraHUYECKUE
COEIMHEHHUSI.

Knaccudukanmst oprannueckux u
HEOPraHW4YeCKUX OCHOBAHUH.
XUMHAYECKHAE CBOUCTBA IIEI0UEN U
HEpPaCTBOPUMBIX OCHOBaHM. CBOMCTBa
OECKHCIOPOIHBIX OCHOBAHMI: aMMHUaKa
U aMUHOB. B3anmHoe BiMsiHEE aTOMOB B
MOJIeKyJle aHWINHA. AM(OTEPHOCTD
OKCHUJIOB U THUJIPOKCHJIOB MEPEXOTHBIX
METAJIJIOB U aJTIOMUHUS:
B3aMMO/ICHCTBHUE C KUCTIOTAMU U
nieno4aMu. AMQPOTEPHOCTh
AMUHOKHCJIOT: B3aUMO/ICHCTBUE
AMUHOKHCJIOT CO IIeJI0YaMH, KUCIIOTaMH,
CHUPTaMH, JIPYT C IPYTOM.

3HaTh: KIacCH(PUKAIMIO U CBONCTBA
OCHOBAaHHUH.
YMeThb: XapakTepru30BaTh UX CBOMCTBA

30

I'eneTnueckas CBA3b MCKIY
KJlaCCaMHU OpPraHu4CeCKux u
HCOPraHN4CCKUX COCIUHEHHUHN.

IloHaTHne 0 reHeTUYECKOM CBI3U U
TEHETUYECKUX PAaX B HEOPraHUYECKOU U
OPraHMYeCcKON XUMUH. | eHeTHUecKue

3HaTh: BaXKHEHIIIE CBOMICTBA HU3YUYCHHBIX
KJIaCCOB HCOPraHNYICCKUX COCIUHEHUH.




psinel Metaiuia (Ha npumepe Ca u Fe),
Hemetaia ( Ha mpumepe S u Si),
MEPEX0AHOTO AieMeHTa (ZN).
I'eneTnyeckue PAABI U TCHETUYCCKAA
CBA3b OPraHUYCCKUX BCIICCTB (IUI?I
COCIMHCHHIA, COJICPIKAIIIHMX JIBA aTOMA
yraepoja). ExMHCTBO Mupa BelecTs

31 | KonrpoasHas padora Ne4. 3HaTh: BaXKHEWIINE CBOWCTBA U3YUYEHHBIX
«BelecTBa 1 UX CBOMCTBa» KJIACCOB HEOPraHUYECKUX COCIMHEHU .
YMeThb: COCTaBISATh YpaBHEHUS PEaKIfii B
nonHom Buje u OBP
32 | llpakTuyeckas pagora Nel. [IpaBuna TeXHUKH OE30MTACHOCTH TIPH 3HaThb: ocHOBHbIE paBmiia Th, ocHOBHBIE
[Tony4enwue, cobupanue, BBITIOJTHEHUH JTaHHOM paboThl. CocoObI | CIIOCOOBI MOJIy4eHHMsI, COOUpaHUs U
pacrio3HaBaHHe Ta30B U H3YUCHHE coOupaHusi ra30B B J1a0OpaTOpPUH. pacro3HaBaHMsI Fa30B.
UX CBOMCTB Ymerh: cobupath npuloOp s MOJTy4EHHS Ta30B
B J1a0OpaTOpPHUH.
33 | lIpakTuyeckas pagora Ne2. [IpaBuna TexHuku 0€30MaCHOCTH IIPU 3HaTh: CBOICTBA BEIIECTB
Pemenue skciepuMeHTaIbHBIX BBITIOJIHEHUH TaHHOW paboThI ¥Ymern: pabotath B 1abopatopun
3a7a4 [0 HEOPraHUYECKON
XUMUHU.
34 | IIpakTnyeckas padora Ne3. [IpaBuna TeXHUKH O€30MTACHOCTH TIPH 3HaTh: CBOICTBA BEIIECTB

Pemmrenne SKCIICPUMECHTAJIBHBIX
3aJa4 I10 OpFaHquCKOﬁ XUMHH.

BBITIOJTHEHUH JAHHOU PaObOThI

¥Ymerb: paboTaTh B 1abopaTopuun




6.qu6H0-MeT0):mqec1<oe U MaTEpPUAJIbHO-TEXHUIECKOEC o0ecneuyeHue 06pasoBaTe.m>H0ro nmpouecca

HaumenoBanue  0OBEKTOB U CPEACTB

MaTCprUaJIbHO-TCXHUYCCKOT'O obecreueHus

YyeOHuku

«Xumus 11 xmacey, aBropel O.C. I'abpuensa, I'.I.

JIsicoBa — M: Jlpoda, 2018

Pabouwne Terpanu

O. C. TI'abpuensH, «Xumusi. Pabouast teTpamgp» K
yueOnuky O.C. I'abpuensin «Xumus 11 xmace» M.
— Hpoda, 2018

Meroanyeckue mocoous

O. C. T'abpuensn, U. I'. OctpoymoB HactonbHast
KHHUTa yuutens «Xumus», 11 kmacc. M. — JIpoda,
2004.

[Toypounsie pazpaboTku

H.IT. Tpoery6oBa. «Iloypounbie pa3pabOTKH» IO
xumun K yuebnukam O. C. laOpuensna. M. —

«Bakoy, 2009

KomnbrorepHeie u nH(pOpMaIMOHHO-

KOMMYHHKATHBHBIC CPEACTBA

[Ipe3eHTanuu Kk KaxxJ101 TeMe ypoKa.

Texuuueckue cpencTsa 00ydeHus

[TpoekTop, 10CcKa, HOYTOYK.

IIpuioxenne K nporpamMmme

CBeeHHs1 0 KOHTpOJIe

Kon-60 Kon-60 Konuuecmeo
Cooepicanue Konmpons uacos KOHMPOIbHBIX npaKmu4eckux
paoom paoom

Crpoenue atoma 6 1 -

Crpoenue BemecTa 8 1 -

XUMHYECKUE pEeaKLIUU 9 1 -

BemiectBa 1 ux cBoiicTBa 8 1

XUMHYECKUH TIPAKTUKYM 3 - 3

Hroro 34 yaca




