JHenapramerT obpazosanus Bonoroackoii obnactu
BOY BO «CnenuanpHoe y4eOHO-BOCIIHTATEIBHOE YUPSKICHHE)

PACCMOTPEHO NPHHSATO

HA BACCAAHNI NCAANOTHHECKOTO
cosera 28.08.2023r., nporokon Nel

YTBEPAKJLE
HA JACCKIHNM MCTOANYCCKOIO
conera 22.05.2023 1.,

nporoxkoa Ned

PABOYAS ITPOT'PAMMA
O XUMNmn

AJTATITUPOBAHHA A1 OBIIIEOBPA30OBATEJIBHA ST ITPOTPAMMA OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA
JIUIS OBYUYAIOILUXCS C 3AJIEPYKKOM IICUXUYECKOI'O PASBUTH S

9 KUIACC

ABtop: Yctunona I'.B., yunrens Xxumuu u
reorpaduu, BeicIas KBATU(PUKAIIMOHHAS
KaTeropus

n. [IlekcHa
2023r



1. Ilmanupyemble npeaMeTHBIE Pe3yJbTATHI 0CBOCHUS YUeOHOr0 nmpeaMera
XuMuda 9 kJacce

JInynocTHbIE YY ]|

l.Ilornmanue HEOOXOAUMOCTH OOpa3oBaHUs, BBIPAKEHHOTO B MpeoOsIaaHuU
y4eOHO-T103HABATEIbHBIX MOTHUBOB U MPEANOYTEHUH COIMAIILHOTO CIIOC00a OLCHKHU
3HAHUM.

2.0mnpeaeneHue JUYHOW TMMO3UIMU, JIMYHOTO MHEHHS IO TEeME OOCYXJICHHS, IO
pelIeHunIo 3a1auu, 0 HHHOPMAIIMOHHOMY MaTepuaiy.

3.YMeHue uaT Ha KOMIIPOMUCC, YCTYIIKU B Pa3HbIX CUTYAIUSX.

4.0neHnBaHNEe BAXXHOCTH 00pa30BaHUs U MO3HAHUS HOBOTO.

5.YBaxutenaprHOE U J00pOKeNaTeIbHOE OTHOIIEHHUE K JTFOJISIM.

6.DopMupoBaHUE 11EIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH.

7.11IposiBieHME MHUIIMATUBHOCTH, HAXOAYMBOCTH B PEUICHUU MTOCTABJICHHBIX 3aa4.
8.YMeHHEe KOHTPOJMUPOBATH M KOPPEKTHUPOBAThH OOpa3oBaTEIbHBIA TIPOILIECC H
pe3yJIbTATHI AEATCIBHOCTH.

9.®opMupoBaHre CHOCOOHOCTH SMOIMOHAIBHOTO BOCHPHUATHS Y4YeOHOHM 3amauw,
CUTYaIINH, PEUICHUH, 00CYKIESHUH.

10.Pa3zBuTne y4eOHO-IT03HABATEIbHOW MOTHBAILIUMA - CAMOCTOSITEIbHBIC ACHCTBUS TIO
MOMCKY pa3HBIX CMOCOOOB pelIeHUs, BOMPOCHl K YUHUTENII0 O CPaBHCHHH DPa3HBIX
Croco00B peIlIeHHs], O CPABHEHUH Pa3HBIX CITIOCOOOB pabOTHI.

11.00benuHeHNe y4eOHBIX JCHCTBHI B IIEJIOCTHBIA aKT Y4eOHOW JAesTEIbHOCTH,
YCTOMYHMBOCTh ITO3HABATEIBLHOIO MHTEpPECAa M CTAaHOBJIEHHUE CMBICI000pa3yroIiei
(GbyHKIIMU TTO3HABATEILHOTO MOTHBA.

12.Cucrema  yueOHOW  JeATENBHOCTH, OOOOIIEHHOCTh, YCTOWYHMBOCTh M
n30UPATENIbHOCTh IMO3HABATEIIBHBIX HHTEPECOB, JOMHHUPOBAHUE ITO3HABATEIbHBIX
UHTEPECOB B HMEpPAPXUM MOTHUBAIMOHHOW CHUCTEMbI, MPUHATHE IO3HABATEIbHBIM
MOTUBOM (PYHKIIMI MOOYXKACHUS U CMBICTIO00pa30BaHUS.

13.®opmupoBaHUE HAaBBIKOB caMO0Opa3oBaHUs - OOpalleHue K YUYUTEIO MO MOBOY
palMoOHaIbHOW OpraHu3aluyu y4yeOHOTO TpyJa, B BOIPOCaX O JOTOJHUTEIBHBIX
UCTOYHUKAX MH(POpMAITUU — caM0o0Opa3oBaHue.

PeryasituBubie YY /|

- IeNernojiaraHue, BKJOYas TIOCTAHOBKY HOBBIX Ielied, mpeoOpa3oBaHHUE
MPAKTUUYECKOH 3a7]a4u B O3HABATEIIHHYIO;

- CaMOCTOSITEJIbHO aHAJIU3UPOBATHh YCJIOBUS JIOCTHXKEHHUS 1I€JIM Ha OCHOBE YyueTa
BBIJICJICHHBIX YUUTEIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4€OHOM MaTepHae;

- TUIAaHUPOBATh MYTU TOCTHKEHUS LIETIEH;

YCTAHaBJIUBATH 1IEJIEBbIC IPUOPUTETHI;

YMETh CAMOCTOSITEIbBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIIATH UM;

MPUHUMATH PEIICHUS B MPOOJIEMHOM CUTYyaIluy Ha OCHOBE IEPETOBOPOB;

aJIeKBaTHO CAMOCTOSITEJIbHO OLICHUBAaTh MPABWIBHOCTH BBIMOJHEHUS JIEUCTBUS U
BHOCUTH HEOOXOMMbIE KOPPEKTUBHI B UCIIOJTHEHNE, KaK B KOHIIE ICUCTBUSA, TaK U 1O
XOJ/Iy €r0 peanu3alluy;



- OBJIaJICTh OCHOBAMHU NPOTHO3ZMPOBAHUS KAaK TPEABUIACHUS OYIyIIMX COOBITHH H
pa3BUTHS TIpolecca.

IMoy4uT BO3MOKHOCTH HAYYHTHCS:

l. mpu moaAep>KKe YYUTENss CaMOCTOSITENIbHO CTaBUTh HOBBbIE Y4YeOHbIE WEIH U
3a/lauu;

2. MpU TUTAHUPOBAHUM JOCTHKEHMS IIeJIed CaMOCTOSITENIbHO, TOJHO M aJIeKBAaTHO
YUUTHIBATH YCIOBHS U CPEJCTBA UX IOCTHKCHHUS;

3. BBIIENATH aJbTEPHATHUBHBIE CIOCOOBI JOCTHMKEHUS LI€TM U BhIOMpaTh Hauboiee
3¢ PeKTUBHBIN TPU MOJACPIKKE YUUTENS;

4.0BMaIeTh OCHOBAaMH  OCO3HAaHHOTO  YMNpPABJIEHUS CBOMM  IOBEJCHUEM H
NeSITEIbHOCTBIO, HAIPABJICHHON Ha JOCTUKEHUE TTOCTABJICHHBIX IIeJICH;

5. OBJIAJICHUIO OCHOBAMH CaMOPETYJISIIUU IMOIIMOHATIBHBIX COCTOSHHI;
KommyHnukatuBHsbie Y'Y /|

* YYUTBIBATh Pa3Hble MHEHUS U CTPEMHUTHCS K KOOPAMHAIMU PA3IUYHBIX MO3UIUN B
COTpPY/AHUYECTBE;

* opMynupoBaTh COOCTBEHHOE MHEHHWE U TMO3UIMI0, apryMEHTUpPOBaTh U
KOOPJMHUPOBaTh €€ C MO3UIUSAMU NapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
0O0IIIero pemieHusi B COBMECTHOM JeATEIbHOCTH;

* YCTAHABIIMBATh W CPABHMUBATh pa3HbIe TOYKU 3PEHUS, MPEXAEC YeM IMPUHUMATH
pElIeHHs U IeNaTh BEIOOD;

* APrYMEHTHPOBATh CBOIO TOYKY 3pPEHUS, CIIOPUTh U OTCTAMBATh CBOIO MO3UIIMIO HE
BpaX/1€0HBIM JIJIs1 ONIIIOHEHTOB 00pa3oM;

* 3371aBaTh BOMPOCHI, HEOOXOIUMBIE JIJISi OPTaHU3AIMU COOCTBEHHOM NIEATEIbHOCTH U
COTPYJAHHMYECTBA C MAPTHEPOM;

* OCYIIECTBJIATh B3AUMHBIA KOHTPOJIb M OKA3bIBATh B COTPYAHUUYECTBE HEOOXOIUMYIO
B3aMMOTIOMOIIIb;

* aJICKBATHO HCIIOJIb30BaTh peuYb I IUIAHUPOBAHMUS U PETYJSIHUH  CBOEH
NeSITENbHOCTH;

* aJICKBaTHO MCIOJIb30BaTh pEUYEBbIE CPEACTBA JUISI PELICHUS  Pa3IMYHBIX
KOMMYHUKATHBHBIX 3a7a4; BIaJ€Th YCTHOW UM MHUCbMEHHOW pEUYbl0; CTPOUTH
MOHOJIOTUYECKOE KOHTEKCTHOE BBICKAa3bIBAaHUE;

* OPraHM30BBIBaTh M IJIAHUPOBATh YYEOHOE COTPYAHMYECTBO C YYHUTEIEM U
CBEPCTHUKAMH,  ONpeAeNsATh Lead W (QYHKIMM  YYaCTHUKOB,  CIOCOOBI
B3aMMOJICHCTBHS; TUIAHUPOBATH 00IIIKE CTTIOCOOBI pabOTHI;

* OCYIIECTBJIATh KOHTPOJb, KOPPEKIUIO, OIEHKY JCHCTBUU mMapTHEpA, YMETb
yOexX1aTh;

* paboTaTh B Tpylnne — YCTaHABIWBAaTh pabouyue OTHOMmECHUS, 3P(PEKTUBHO
COTPY/JHHMYATh U CIOCOOCTBOBATH MPOAYKTHBHOM KOOIEpallMy; WHTErPUPOBATHCS B
IpyNIy CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOCHCTBUE CO CBEPCTHUKAMHU U
B3pPOCJIBIMU;

IMoy4uT BO3MOKHOCTH HAYYHTHCS:

l. yuuThIBaTh U KOOPAMHHUPOBATH OTJIUYHBIE OT COOCTBEHHOW MO3ULIUU JPYTUX
JOJIEN B COTPYAHUYECTBE;

2. yYUTHIBATh pa3HblE MHEHHUS U UHTEPECHI U 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;



3. Opatb Ha ce0d MHMIMATHBY B OpraHU3allid COBMECTHOTO NEHCTBUS ([1€JI0BOE
JUJEPCTBO);

4 oxa3bIBaTh MOMAJIEPKKY U COJACHCTBHUE T€M, OT KOTO 3aBUCHUT JOCTHUKEHHUE 1IeNU B
COBMECTHOM J1€ATEeIbHOCTH;

5. BCTymnaTh B IMAJIOT, @ TAK)KE€ YYAaCTBOBATH B KOJUIEKTUBHOM OOCYKJICHUU MPOOIIEM,
y4acTBOBaTh B  JUCKYCCHUH, apryMEHTUPOBaTh CBOIO  IO3WIIMIO, BJIAJACTh
MOHOJIOTUYECKOH W  JUAJIOrM4eckodl ¢opmMamMu peud B  COOTBETCTBUH C
rpaMMaTUYECKUMU U CHHTAaKCHYECKUMH HOPMaMU POJTHOTO SI3bIKA;

6. clienoBaTb MOPaJIbHO-3TUYECKUM M TICUXOJOTHYECKUM MPUHILIMIIAM OOLIECHUS U
COTPYJIHUYECTBA HA OCHOBE YBAKUTEJIHLHOT'O OTHOIIEHUsI K MapTHEpPAM, BHUMAHUS K
JUYHOCTU JIPYTrOTo, aJeKBaTHOTO MEXJIMYHOCTHOTO BOCHPHUATHS, TOTOBHOCTH
aJICKBaTHO pearupoBaTh Ha HYXKIbl JPYrMX, B YAaCTHOCTH OKa3bIBaTh MOMOIIb M
HMOIIMOHAJIBHYIO TMOAJEPKKY NapTHEpaAM B MpoIecce AOCTHKEHHUS OOIeH Ienu
COBMECTHOM J1eATEeIbHOCTH;

7. ycTtpauBath 3(QPEeKTUBHBIC TPYINIOBBIE OOCYXIACHUS U oOecrneunBaTh OOMEH
3HAHUSAMHM MEXJYy YJCHAMH TPYIINbl JJisg TPUHATHS S(HPEKTUBHBIX COBMECTHBIX
pELICHUN;

8. B COBMECTHO AESATENBHOCTU YETKO (POPMYIHPOBATH LIETU PYIIIILI U MO3BOJSTH €€
y4aCTHHUKAM IPOSBISTH COOCTBEHHYIO SHEPTUIO JIsl JJOCTHXKEHUS ITUX IIeJICH.
ITo3naBaTeabHbIe YY ]|

* MPOBOAUTH HAOJIOIEHUE U IKCIIEPUMEHT 0T PYKOBOJICTBOM YUMTEJIS;

* OCYIIECTBJIATh PACHIMPEHHBIA MOUCK MHPOpPMALUU C HCHOJIB30BAHHEM PECYpPCOB
6ubnuotex u uTepHera;

* OCYIIECTBJIATh MOUCK U BbIOOp HamOoiee 3 (HEeKTUBHBIX CIIOCOOOB pelIeHHs 3a1a4
B 3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBUIA;

* 1aBaTh OIpE/IeNICHNE MTOHSATUSM;

* YCTaHABJIUBATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U;

* OCYIIECTBJIATh JIOTUYECKYIO OIEPAIUI0 YCTAaHOBJIICHUS] POJOBHUIOBBIX OTHOIICHUIA,
OTPaHUYCHHE TMOHSITHUS;

* 00001IaTh TMOHATUS — OCYUIECTBISATh JIOTUYECKYIO ONEpAalMI0O Tepexojia OT
BUJIOBBIX TPU3HAKOB K POJOBOMY MOHSTHIO, OT TMOHATHS C MEHBIIUM OOBEMOM K
ITOHATHIO C OOJIBIITUM 00BEMOM;

* CAMOCTOSITEILHO WJIM B TMape OCYUIECTBIISATh CpaBHEHHE, Kiaccu(uKaiuio,
CaMOCTOATENIbHO BBIOMpAs OCHOBAaHUA M KPUTEPUU ISl YKA3aHHBIX JIOTHUYECKUX
OIepaluii;

* CTPOUTH JIOTUYECKOE pACCYXKJICHHE, BKIIOUAIOIIEEe YCTAHOBJIEHUWE MPUYUHHO-
CJICJICTBEHHBIX CBSI3€CH;

* OOBSCHATH SIBJICHHS, TPOIECCH, CBSI3W W OTHOIICHHMS, BBISBISEMBIE B XOJE
UCCJIeIOBAaHMUS;

* CTPYKTYpPUPOBATh TEKCThI, BKJIFOYAasi YMEHHUE BBIJICIATH TJIABHOE U BTOPOCTETICHHOE,
TJIaBHYIO UJICI0 TEKCTa, BEICTPAUBATh MOCIEA0BATEILHOCTh OMUCHIBAEMBIX COOBITHIA;
IoyuynT BO3MOKHOCTh HAYUYUTHCS:

l.caMOCTOSITENNHLHO CTABUTH MPOOJIEMY, ApTyMEHTHUPOBATH €€ aKTYaJbHOCTh;

2. B mape WM HMHAMBUAYAJbHO CaMOCTOSITENIbBHO NPOBOAUTH HCCIEJOBAaHUE HA
OCHOBE NMPUMEHEHHUS METOJIOB HAOJIOIEHUS U SKCIIEPUMEHTA;



3.B mape WIH CaMOCTOSITEIbHO JeNiaTh YMO3AaKIIOYEHUs (MHIYKTUBHOE U TIO
aHAJIOTUH) U BHIBOJIbI HA OCHOBE apryMEeHTAI1H.

IIpeamMeTHbIe pe3yabTaThI

OO0yuaromuiicssi HAyYUTCH:

- OIPEJENSATh COCTAB BEILECTB MO UX opMyJIam;

- COCTaBIISITh YPABHEHUSI XUMUYECKUX PEaAKIIUH;

- BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM MACCy BEIIECTBA MO KOJIHYECTBY, OOBEMY,
Macce PeareHTOB WIH MPOJAYKTOB PEaKIINH;

- XapakTepu3oBaTh (HU3MYECKHEe W XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHCJI0pOJa U BOJOPOJIa;

- I0JIy4aTh, COOMPATh KMCIOPOJ U BOJOPOS;

- pacro3HaBaTh ONBITHBIM IyTEM ra3000pa3Hble BELIECTBA: KUCIOPO, BOAOPOI;

- MPOBOJIUTH OMBITHI M0 MOJYUYEHUIO, COOMPAHUIO U U3YUCHUIO XMMHUYECKUX CBOWCTB
ra3o00pa3HbIX BELECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

- pacrmo3HaBaTh OINBITHBIM MYTeM Ta3000pa3Hble BEIIECTBA: YTIJIEKUCIBIM Ta3 U
aMMUaK;

- Ha3bIBaTh COEJIMHEHUS U3yUEHHBIX KJIIACCOB HEOPTAaHMUYECKHUX BEILIECTB;

- XapakTepu3oBaTh (U3MUYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB;

- COCTaBJISITh MOJIHBIE U COKPAILIEHHbIE HOHHBIE YPaBHEHUS peakuu 0OMEeHa;

- OMPE/IIIATh BO3MOKHOCTh TPOTEKAHUS PEaKIMii HOHHOTO OOMEHa;

- MPOBOJUTH PEaKUUH, TMOJITBEPKAAIONINE KAYECTBEHHBI COCTaB pa3IMYHbIX
BEIIIECTB;

- XapaKTepu30oBaTh B3aMMOCBSI3b MEXKAY COCTAaBOM, CTPOCHHEM M CBONCTBAMHU
METAaJIJIOB;

- XapaKTepu30BaTh B3aMMOCBSI3b MEXKJAY COCTAaBOM, CTPOCHHEM M CBONCTBAMHU
HEMETAJUIOB;

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO uX GopMmyJsie: MeTaH, 3TaH, ITHUJICH, METaHO,
ATaHOJ], TJMLIEPUH, YKCYCHas KHUCJIOTa, AMHHOYKCYCHas KHUCJIOTa, CTEapUHOBas
KHCJIOTa, OJIEMHOBAask KMCII0TA, TIII0K034;

- ONpeAeNsATh BO3MOXKHOCTh NPOTEKAHMS PEaKIMil HEKOTOPBIX MpeacTaBUTENeH
OpPraHMYECKUX BEIIECTB C KHCIOPOAOM, BOJOPOAOM, METaljlaMH, OCHOBaHHIMH,
rajJioreHamu;

- XapakTepu3OoBaThb METOJIbl XUMHUYECKOM Hayku (HaONIoJeHHe, CpaBHEHHE,
AKCIIEPUMEHT, U3BMEPEHUE) U UX POJIb B MO3HAHUH MPUPOJIBI;

- MPOBOJIUTH XUMUYECKHUE OMBITHI U IKCIIEPUMEHTHI U OOBSICHATH UX PE3YIbTAThI;

- OLICHMBATh MOBEJICHUE YEJIOBEKAa C TOYKH 3PEHHS] XUMHUYECKOW O€30MacHOCTH IO
OTHOUIEHUIO K YEJIOBEKY U MPUPOJIE:

- MCTOJIb30BaTh 3HAHUSI XUMHH MPU COOIOACHUU MPAaBUJ MCIOJIb30BaHUS OBITOBBIX
XUMHUYECKUX MPErnapaToB;

— pa3auy4aTh OMAacHbIE U O€30MacHbIE BEIIECTBA;

- OIICHUBATDH BIUSHUE XUMHUYECKOTO 3arps3HEHUs] OKPYXKaIoleh cpe/ibl Ha OpraHu3M
YeJI0BeKa.

2.Conep:xanue yueOHOro npeaMera 9 kiacc



IToBTOpEHME OCHOBHBIX BOIPOCOB Kypca

8 ki1acca u BBegeHue B Kypc 9 kiacca (74acos)

XapakTepucTUKa »JJEMEHTa [0 €ro IMOJOKEHUID B TIEPUOJUYECKON CHUCTEME
xuMudeckux ayeMeHToB 1. 1. Menneneera. CBoiicTBa OKCHJIOB, KMCJIOT, OCHOBAaHHMI
U COJICH B CBETE TEOPUHM IJICKTPOIUTUUECKON AUCCOLUAIMN U TTPOIIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS. ['eHeTuUeCKue psiJibl METAJIa U HEMETaJlIA.

[Tonarne o mepexoaHbIX dieMeHTaX. AMQPOTEepHOCTh. [ CHeTHYeCKUil psn
MEePEXOHOTO DJIEMEHTA.

ITepynoanyeckuii 3aKOH W MEPUOAMYECKAs CUCTeMa XUMHUYECKUX syemeHtoB [. .
MenpeneeBa B CBETE YUEHHS O CTpOEHUH aToma. X 3HaueHue.

JlaGoparTopubiii onbiT. 1. [TomyyeHue rupokcuja IMHKA W HMCCIEIOBAaHUE €ro
CBOMCTB.

TEMA 1 Metanasl (22 yaca).

[TosnoxkeHne MeTayioB B MEPUOJUYECKOM CHUCTEME XUMHYECKHUX d3iiemMeHTOoB [[. U.
MenneneeBa. Merammueckass KpPUCTAJUIMYECKAs pEHIETKA W MeTajulndecKas
xuMuueckas cBsa3b. O0mme ¢pusndeckue cBoiicrBa MeramuioB. CIuiaBbl, UX CBOMCTBA
U 3HadeHue. XMMHUUYCCKHE CBOMCTBA  METAJIOB KaK  BOCCTAaHOBHUTEIICH.
DJIEKTPOXUMHUYECKUN PsAJl HANPSOKEHUW METaljloB M €ro  MCIOJb30BaHUE IS
XapaKTePUCTUKN XUMHYECKUX CBOMCTB KOHKPETHBIX MeTAJIOB. CIIOCOOBI MOTyUYEeHUS
METAJIJIOB: MUPO-, THAPO- U dJEKTpoMeTanyprus. Koppo3us MeTaiioB U criocoObl
OOpBLOBI C HEH.

OOmas xapakKTepUCTHKaA IMIEJOYHBIX MeTaldjdoB. MeTauibl B NpPUPOJE.
O6mue croco6sl ux momyudeHus. CtpoeHue aromoB. lllemounbie meramiabl —
IPOCThIC BEIIeCTBA, WX (U3MYECKHME U XUMHUYECKHE CBOWCTBA. BakHeiimme
COCJIMHEHUA IIEJIOYHBIX METAVIOB — OKCHJbI, THAPOKCHUIBI W COJMU (XJOPHUIBI,
KapOoHaThl, Cyib(aThl, HUTpPATHI), UX CBOWCTBA M MPUMEHEHHWE B HAPOIHOM
xo3siiicTBe. Kanuiineie ynoOpenusi.

OO0uras xapakTepUCTHKA BJIEMEHTOB riaBHoW moarpynnsl Il rpynmsr.
Ctpoenue aromoB. IllenouHO3eMeNbHBIE METAIBI — TMPOCTHIE BEIIECTBA, HX
dbuzndeckre 1 XUMUYECKHE CBOMCTBA. BaxkHeilie coeTMHEHUS eI0UYHO3eMETbHbIX
METAJIJIOB — OKCHJbI, TUJIPOKCUIBI W COJU (XJIOPUIBI, KapOOHATHI, HUTPATHI,
cynbdatsl U ¢hocdarsl), UX CBONCTBA M MPUMEHEHHUE B HAPOITHOM XO3SHMCTBE.
Anromubnuii. CtpoeHue atoma, GU3MYECKHE M XUMHYECKHUE CBOMCTBA IMPOCTOTO
BemiectBa. COCMHEHUS AIOMUHUS — OKCHJ M THAPOKCHA, HX amM(OTepHBII
xapakrep. Baxueumue conu amomuHuA. [IpuMeHeHue amOMHUHUS U €r0
COE€IMHEHU.

Kenezo. Crpoenue aroma, (u3MYECKHE M XUMHUYECKHE CBOICTBA MPOCTOTO
BellecTBA. [ eHEeTUUECKUE PAIbI Fe’" u Fe’". KauecTBenHbIe peakuuu Ha Fe*" u Fe’'.
Baxwueiimue conu xesne3a. 3HaUCHUE KeJie3a, €ro COSJMHEHUN U CILUIAaBOB B MPUPOJIE
Y HApOJHOM XO3S5IMCTBE.

Hemonctparnuu. OOpasipl MIEIOYHBIX U IIEIOYHO3EMENbHBIX MeTaioB. OOpa3iibl
CIUIaBOB. B3amMonencTBue HaTpusi, JUTHUA U KalbLUs C BOJAOW. B3anmmopericTBue
HATpUS M MarHusi C KHUCJIOPOAOM. B3anmmonencTBue MeETauioB C HEMETaJlJIaMHU.
[Tonyuenue runpoxcuaos xenesa (II) u (II1).



JlaGopaTopHbIe ONBITHI.

2. O3HakoMJIeHUE C 00pa3laMy METaJIIoB.

3. BzaumoneiicTBrE METAILUIOB C PACTBOPAMHU KUCJIOT U COJIEH.

4. O3HakoMJIeHUE C 00pa3liaMu MPUPOIHBIX COSTUHECHHM: a) HATpuUs; 0) KaJlblUs; B)
ATIOMHUHUS; T) JKelie3a.

5. IlonydyeHne TUAPOKCUIA AIFOMUHUS U €r0 B3aUMOJIEHCTBHE C paCTBOPaAMHU KUCIIOT
U IICJIOUECH.

6. KauecTBeHHbIE peakuu Ha VIOHBI Fe?t 51 Fe’".
IIpakTnyeckue padoThI:
[Ipaktuueckas padora Ne 1. OcyiiecTBiieHHE LEMOYKH XMUMHUYECKUX IMPEBPAIICHUI
METaJJIOB.

[Ipaktuueckas pabora Ne 2. ITonyyeHne u CBOMCTBA COCIMHEHUW METAJIOB.
[Ipaktuueckas padota Ne 3. Pemenne sxcriepuMeHTaNbHBIX 33/1a4 HA pacliO3HABAHHE
Y TIOJTyYE€HHE BEIIECTB.

KonTpoabnas padora Nel mo reme: «MeTra/iibi».

TEMA 2 HemeTtaJjuinbl (314ac)

OO61mast XxapakTepuCTUKa HEMETAIIJIOB: MOJIOXKEeHUE B mepuoanyeckor cucreme . U.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPULIATETLHOCTh KaK Mepa
«HEMETAJUTMYHOCTH», P AJIEKTPOOTPULATENBHOCTH. Kpucramimyeckoe CTpOEHHE
HEMETA/NIOB — TMPOCThIX BemecTB. Asuorponus. @dusmueckue CcBONCTBA
HeMeTAII0B. OTHOCUTENBHOCTD MOHITUI «METAID), «HEMETAILI.

Bonopon. IlonoxeHnne B mepruOANYECKON CHUCTEME XUMHYECKUX 3neMeHToB J[. U.
MenneneeBa. CtpoeHue aroma U MoJieKyibl. Dusndyeckue U XMMUYECKHUE CBOWMCTBA
BOJOPOJA, €r0 MOJTYyUYECHHE U IPUMEHEHHUE.

OO6umras xapakTtepucTuka rajgoreHoB. Crpoenue atoMoB. [IpocTeie BemiecTsa,
ux (usmyeckue W XuUMHUYecKHe CBOWCTBA. (OCHOBHBIE COEIUHEHUS TaJIOT€HOB
(raJJoreHOBOJIOPOJIbI M TajoreHujbl), MX cBoiicTBa. KauecTBeHHass peakuus Ha
xyopua-uoH. Kparkue cenenuss o xjope, Opome, ¢rope u uone. llpumenenue
raJIOT€HOB U UX COEJIMHEHUI B HAPOJIHOM XO3SHUCTBE.

Cepa. Ctpoenue aroma, aJulOTPOIHsI, CBOMCTBA U IPUMEHEHHE POMOUYECKON CephI.
Oxkcunbr  ceppr (IV) u  (VI), ux mnonydeHue, CBOWCTBA U TNPUMEHEHHE.
CepoBoopoiHast U cEpHUCTAsA KUCIOThI. CepHast KUCJIO0TA U €€ COJIU, UX TPUMEHEHUE
B HApOJIHOM Xo03siicTBe. KauecTBeHHas peakuus Ha Cyiab(haT-uoH.

A3otr. CTpoeHME aroMa U MOJEKYJbI, CBOWCTBAa MNPOCTOrO BellecTBA. AMMHMAK,
CTpO€HHE, CBOMCTBA, MoixyyeHue W npumeHeHue. Colu aMMOHUS, X CBOMCTBA H
npumeHenue. Oxcuabl azora (II) m (IV). AzorHas kucnora, ee CBOWCTBa H
npuMeHeHue. Hurtpatet u  HUTpUTH, TpobiemMa HUX  COAEpKaHHUS B
CEJIbCKOXO3SIICTBEHHOM NPOAYKIIUU. A30THBIE YAOOPEHHUS.

®ochop. Crpoenue aroma, aquIOTpOINHMs, CBOMCTBA Oesnoro u kpacHoro docdopa,
ux npumeHeHue. OcHoOBHbIE coeauHeHus: okcua docdopa (V), oprodocdopnas
kuciora u pocdater. DochopHbie yaoOpeHus.

Yraepoxa. Crpoenue aroma, ajulOTPOIHsI, CBOMCTBA aJFIOTPOMHBIX MOJU(UKAIIUH,
npumeHenue. Oxcunbl yraepoga (II) u (IV), ux cBoiicTBa M NpUMEHEHHE.
KauectBennas peakius Ha yriiekucibiii ra3. KapOoHaThl: KanbIHUT, COAa, MOTAIIl, UX
3HAUEHUE B MPUPOJIE U )KU3HU YesoBeka. KauecTBeHHas peakiiysi Ha KapOOHAT-HOH.



Kpemuuii. CrpoeHue aroma, KpUCTAUIMYECKUWA KpPEMHHUH, €ro CBOHCTBA U
npumeHenue. Oxcupn kpemuusi (IV), ero mpupojnbsie pa3HOBUIHOCTH. CHIIMKATHI.
3HaueHUE COEIWHEHUN KpEMHHUsA B JKMBOM U HEXUBOM mnpupoxe. Ilonarue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

Hemonctpanuu. OOpa3ipl rajoreHoB — MPOCTHIX BellecTB. BiaumoneiicTBue
TraJIOTEHOB C HATpUeM, allOMUHUEM. BpITecHeHue Xjopom Opoma WM HOAA U3
pPacTBOPOB UX COJIEH.

B3anmoneiicTBue cepbl ¢ METaIaMu, BOAOPOAOM U KUCIOPOIOM.

B3aumopenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.

ITornomenue yriieM pacTBOPEHHBIX BEIIECTB WIM ra3oB. BoccraHoBieHue meau w3
ee okcuaa yriaem. OOpasubl NPUPOAHBIX COEAMHEHUM Xjopa, cepbl, (ocdopa,
yraepoja, kpemuusa. OOpasibl BaXXHEHIINX Il HAPOJHOTO XO3sCTBA CyJb(aToB,
HUTPATOB, KapOOHATOB, (pocharoB. OOGpa3Ibl cTEKIA, KEPAMHUKH, IIEMEHTA.
JlaGopaTopHbIe ONbITHI.

7. KauecTBeHHas peakuusi Ha XJIOPUJI-UOH.

8. KauecTBeHHas peakiius Ha Cyiab(}aT-uoH.

9. Pacnio3HaBaHue cojeil aMMOHHSL.

10. [Tony4deHue yriaekuciioro ra3a u €ro paclio3HaBaHHUE.

11. KauecTBeHHast peakiiys Ha KapOOHAT-HOH.

12. O3HaKOMIIEHUE C TPUPOJHBIMU CUIIMKATAMH.

13. O3HakoMJIEHUE C MPOAYKIIUEN CWJIMKATHOM MPOMBIIIJIEHHOCTH.
IIpakTyeckue padoThI:
[IpakTuyeckass pa6ora Ne 4  PemieHue OHKCHEpPUMEHTAIBHBIX 3a7ad [0 TeMe
«IToarpynmna KHUCJIOPOJIay.
[IpakTuyeckass pab6ora Ne 5 Pemenue »3KcmepUMEHTAIBHBIX 3a7a4 IO TeMe
«IToarpynmsl asoTa u YTIIEpOay.

ITpakTnueckas padbora Ne 6 [lonydyenue, coOupanue U pacro3HaBaHUE T'a30B.
Kontponbhas padora Ne2 no teme: «HemeTtamibm.

TEMA 5 Oprannyeckue coequHenusi (16 yacon)

BemectBa opraHudyeckne W HEOPTaHUYECKUE, OTHOCHUTEIBHOCTh  MOHATHUSA
«opraHuyeckue BeriecTBay. [IpuymHbl MHOr00Opa3usi OpraHUYECKUX COCTUHCHHI.
XUMHYECKOE CTPOCHUE OPraHUYECKUX COCIUHEHUN. MOJIEKYJISIPHBIE U CTPYKTYPHBIE
(dbopMyJIbI OpraHUYECKUX BEIIECTB.

Meran ¥ 3TaH: CTpoeHHME MOJIEKYJ. ['opeHue meraHa u 3taHa. JleruapupoBaHue
araHa. [ [pumenenne merana.

XUMHYECKOE CTPOCHUE MOJIEKYJIbI ATWiIEHA. JIBoWHas cCBA3b. B3anmopencTBue
ATWJIEHA C BOJIOW. Peakiuu nonmMepusannu sTuiieHa. [lonuatuien u ero 3HayeHue.
[TonsiTHE O TIpEenENbHBIX OJJTHOATOMHBIX CIIUPTAX Ha MPUMEpPaX METAaHOJA U 3TAHOJIA.
TpexaTOMHBIN CIUPT — TIIALIEPUH.

[Tonsarue 00 anpaerugax Ha IpuUMeEpe YKCyCHOTO anbaeruaa. OKucieHue ajabaeruaa B
KHUCJIOTY.

O1HOOCHOBHBIE Mpe/IeTbHbIE KAPOOHOBBIE KUCJIOTHI Ha TPUMEPE YKCYCHOM KHUCIIOTHI.
Ee cBoiictBa u npumeneHue. CTeapuHOBas KUCIOTAa KaK MPEICTABUTENb >KUPHBIX
KapOOHOBBIX KUCJIOT.



Peakuum sTepudukaum u moHITHE O CIOKHBIX dupax. JKupsl Kak CIOKHbBIE 3DUPHI
TJIMIEPUHA U KUPHBIX KUCIIOT.

[Tonarue 06 amuHOKMcIOTax. Peakiuu monukoHaeHcanuu. benku, ux crpoeHue u
OmoJiorudyeckas poJb.

[Tonsarue 00 yrneBonax. ['moko3a, ee cBoicTBa W 3HaueHUe. Kpaxman u 1emiono3a
(B cpaBHEHMH ), UX OMOJIOTHYECKAs POJIb.

demoncTpanuu. Mojgenu MOJIEKyJd MeTaHa U JPYTUX  YIJIEBOJOPOJOB.
B3aumoneiictBue sTuiaeHa ¢ OpOMHOW BOJIOM M pacTBOPOM IEpMaHraHaTa Kajusl.
OG6pasipl 3Ta”oa u mieprHa. KauecTBeHHas peakiius Ha MHOTOQTOMHBIE CITUPTHI.
[Tonyuenne ykcycHo-aTuioBoro »dupa. OmbuieHuE xupa. B3aumoneicTBue
IJIFOKO3bI ¢ aMMHAuYHBIM PacTBOpOM okcujaa cepebOpa. KadecTBeHHas peakums Ha
KpaxMal. JlokazarenbCTBO Hamuyusi (PYyHKIHUOHAIBHBIX TPYyNIl B pacTBopax
aMUHOKHUCIIOT. ['openne 6enkoB (IepCTH WIK NTUYLUX NepbeB). [[BeTHBIC peakiuu
OEJIKOB.

JlaGopaTopHblie onbIThl. 14. M3roToBienue Mojienei MoJIeKyJ yriieBOAOpO0B. 15.
CroiicTBa riunepuna. 16. Bzaumoneiictue rimroko3sl ¢ ruapokcunom meau (II) 6e3
HarpeBaHus U NpH HarpeBaHuu. 17. B3anmoneiicTBre kpaxmana ¢ HOJIOM.
Kontponrsnas padota Ne3 mo teme: « OpraHnuecKkre BeIecTBa»

TEMA 6 O6001eHue 3HAHUI 10 XMMHH 32 KYPC OCHOBHOI mIK0JbI (15 yacoB)
OU3NYECKU CMBICI TOPSAJKOBOIO HOMEpa 3JIEMEHTA B MEPUOJMYECKON CHUCTEME
xuMudeckux osnemeHtoB J[. M. MenzaeneeBa, HOMEpPOB TNE€pUOJa W TPYIIIHI.
3aKOHOMEPHOCTU HU3MEHEHUSI CBOMCTB AJIEMEHTOB U UX COCAMHEHUHN B MEpPUOJIAX U
rpynnax B CBET€ NPEIACTABICHUM O CTPOECHUM AaTOMOB OJJIEMEHTOB. 3HAYEHUE
MEPUOIUUECKOTO 3aKOHA.

Tunbl XUMHUYECKUX CBA3€M W THUIBI KPUCTAIIMUECKUX pEIIETOK. B3auMocBs3b
CTPOEHHUS U CBOMCTB BEIIECTB.

Knaccudpukanus XuMUYeCKUX peakiuid 1Mo pa3IMuHbIM MpU3HaAKaM (YUCJIO U COCTaB
pearupymronmx M oO0pa3yIIIMXCs BEIIeCTB; TEIIoBOW 3(QeKT; HCIOoIb30BaHUE
KaTajau3aTopa; HalpaBJICHUE; U3MEHEHUE CTEIICHEH OKUCIICHUS aTOMOB).

IIpocThie U ClIOXKHBIE BelleCTBA. MeTajuibl U HeMeTallibl. ['eHeTudeckue psibl
MeTajyia, HeMeTaJla B mepexoHoro Meraimia. Okcuasl (OCHOBHBIE, aM(OTEepHbBIC U
KHUCJIOTHBIE), THUAPOKCUILI (OCHOBaHUS, aM(OTEpHbIE THUIPOKCUIBI U KUCIOTHI) U
COJIM: COCTaB, Kjaccuukamuss ¥ oOIIHe XMMHUYECKHE CBOMCTBA B CBETE TEOPHUHU
AJIEKTPOJIUTUYECKON JUCCOLMAMM W TPEACTABICHUNM O TMpoleccax OKHUCICHUS-
BOCCTaHOBJICHMUS.

KonTposabnas pabora Ne4d « UToroBasi KOHTpPoJIbHAasi padoTa 3a Kypc OCHOBHOM
HIKOJIBD»

TPEBOBAHMUA K YPOBHIO TIOAT'OTOBKHA BBIITYCKHUKOB.
BbINYCKHUK HAVYUTCS:

* OIMCHIBATh CBOMCTBA TBép}ILIX, KUAKHUX, F&3006paSHBIX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC ITPU3HAKH,

¢ XapaKTCpU30BaTh BCIICCTBA 110 COCTABY, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATH
MPUYINHHO-CJIICACTBCHHLBIC CBA3U MCKAY JaHHBIMH XaPAKTCPUCTUKAMUA BCUICCTBA,



* PaCKpBIBATh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHH «aTOM», «MOJIEKYJIay,
«XUMHUYECKHUH 3TIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEILIECTBOY,
«BAJIEHTHOCTBY, UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUH;

* 1300paXkaTh COCTaB MPOCTEHINNX BEIIECTB C TIOMOIIBIO XUMUIECKUX (HOPMYIT U
CYIIHOCTh XMMHYECKUX PEAKIINI C ITOMOIIbI0 XUMUYCCKUX YPAaBHCHHIA,

* BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChI BEIIIECTB, a
TaKXXE€ MacCOBYIO JIOJTI0 XUMHUYECKOTO SJIEMEHTA B COSTMHEHUSX JIJISl OLIEHKH UX
PAKTUYCCKON 3HAYNMOCTH;

* CpPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHUCIIOTHI, COJIN;

* KJIacCU(UIIMPOBATH OKCUIBI M OCHOBAHMSI 10 CBOMCTBAM, KUCJIOTHI M COJIU TIO
COCTaBYy;

* [10JIB30BAThCS TAOOPATOPHBIM 000PYIOBAHUEM H XUMHYECKOH TIOCYI0H;

* POBOJIMTH HECIIOKHBIC XUMUYCCKUE OTBITHI M HAOTIOICHUS 32 H3MECHCHUSMH
CBOWCTB BEIIECTB B MPOIIECCE UX MPEBPAIICHUI; COOTIOAATh MTPaBUIIa TEXHUKH
0€30IMacHOCTH MPH MPOBEJACHUN HAOIIOICHUH U OTIBITOB;

* pa3nauyaTh IKCIEPUMEHTAIBHO KUCIOTHI M MIEI0YH, TIONB3YSCh MHAUKATOPAMH,
0CO3HaBaTh HEOOXOAUMOCTb COOJIIOICHHS Mep O€30MTaCHOCTH MPU 0OpaIEHUH C
KHCJIOTaMH | IIEI0YaMH.

* pacKpbIBaTh CMBICI Nepuoaudeckoro 3akona /1. . Menneneena;

* ONIMCHIBATH U XapPaKTEPHU30BATh TAOIUYHYIO (POpPMY IEPHOAMUECKON CHCTEMBI
XUMHUYECCKUX 3JIEMCHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIJIEp U pacIpe/ie]ICHIE YUCIIa HIEKTPOHOB 10
AJIGKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX JIEMEHTOB MAJIBIX ITEPHOIOB
NIEPHOINICCKON CUCTEMBI, a TAK)KE KIS U KaJIbIIHS,

* pa3nauyaTh BUIBl XHMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO TIOJISIPHYIO,
KOBAJICHTHYIO HETIOJSPHYIO U METAJUTHUECKYIO;

* 1300paXkaTh JIEKTPOHHO-HOHHBIC (DOPMYITBI BEIIECTB, 00pa30BaHHBIX
XUMUYCCKUMU CBSI3SMH Pa3HOTO BHJIA;

* BBISIBJISITH 3aBUCHMOCTD CBOWCTB BEILIECTB OT CTPOSHUS UX KPUCTALTUICCKUX
PEMIETOK: MOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJUTHYCCKUX

* XapaKTepU30BaTh XUMHUUYECKUE IJIEMEHTHI U X COCTMHEHUS HA OCHOBE IOJIOKCHHSI
AJIEMEHTOB B TIEPUOIUICCKON CUCTEME i OCOOEHHOCTEH CTPOCHHS KX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUECKOE 3HAUCHHE MTEPHOINIECKOTO
3aKOHA U TIEPUOINYECKON CHCTEMbI XUMUYecKuX dneMeHToB J[. V1. Menpeneesa;

* 00BACHATH CyTh XUMHUYCCKHUX MPOIIECCOB M UX MPUHIIUITHAIBHOE OTIMYUE OT
busznueckux;

* Ha3bIBaTh PHU3HAKH U YCIIOBHS MPOTCKAHUS XUMUYECKHUX PEAKITNN;

* YCTAaHABJIMBATh NMPUHAICKHOCTh XMMHUYECCKOW PEAKIIMK K ONPEACIEHHOMY THITY
110 OJTHOMY M3 KJIACCU()MKAIIMOHHBIX MPU3HAKOB: 1) 10 YHCITY U COCTAaBY MCXOJIHBIX
BEIIECTB U MPOYKTOB PEAKIIUH (PEAKIIUU COSAMHCHHUS, PA3I0KCHIS, 3aMEIICHUS 1
oOMeHa); 2) 1O BBIJICJICHHUIO WU TIOTJIOMICHHUIO TETIOTHI (PeaKIiuu
HK30TEPMHUYECKUE U DHIOTEPMHUIECKHE); 3) M0 M3MEHEHHIO CTETICHEH OKHCIICHUS
XUMHYECKHUX JIEMEHTOB (OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE peakinu); 4) 1o
obpaTtuMocTH mpoiiecca (peakiuu 00paTuMbie 1 HEOOPATUMBIC);



* COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON JUCCOLMALIMM KUCIIOT, IIEJI0YEH,
COJICH; MOJIHBIEC U COKpAIlIEHHbIC HOHHBIE YPABHEHUS peakiuii 0OMeHa; ypaBHEHHUSI
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIINN;

* POTHO3UPOBATH MPOIYKTHI XUMHUECKUX PeaKiuii mo GopmyiiaM/Ha3BaHUAM
UCXOJIHBIX BEILIECTB; OMPEAEIATh NCXOIHbIE BEIeCTBa 0 (PopMyiaM/Ha3BaHUSIM
IPOJIYKTOB PEAKLINH;

* COCTaBJIATh YPABHEHHMS PEAKILIMI, COOTBETCTBYIOLINX MOCIEA0BATEIBHOCTH
(«1ernoykey ) MmpeBpamieHnii HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

* BBISIBIISATH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKHU, CBUIETEIbCTBYIOIINE O
NPOTEKaHUU XUMUYECKOW PEAKIUU;

* IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAacCCOBOM J0JIEN PACTBOPEHHOTO
BEILIECTBA;

* ONPENENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCJIOT U LIEJIOYEH MO
U3MEHEHUIO OKPACKU UHAUKATOPOB;

* IPOBOJINTHh KAYECTBEHHBIE PEAKIIMHU, TOATBEPKAAIOIINE HATUYNE B BOAHBIX
pacTBOpax BELIECTB OTJEIbHBIX HOHOB

* ONPEIEATh NPUHAMIECKHOCTh HEOPraHUYECKUX BEIIECTB K OJTHOMY U3 U3yUEHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAIIbI, OKCH/IbI, OCHOBAHHUS, KMCIIOTHI, COJIH;

* COCTaBIIATh (DOPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

* ONpPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBIIATh (DOPMYJIBI HEOPTAHMUECKUX COSAMHEHUH MO BAJIGHTHOCTSIM U
CTENEHSIM OKUCIICHUS DJIEMEHTOB, a TAaK)Ke 3apsA/ilaM HOHOB, YKa3aHHBIM B Ta0JIuIIe
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U COJIEH;

* OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NYECKUX U XUMHUECKUX CBOMUCTB
IIPOCTHIX BEIIECTB (METAUIOB U HEMETAJUIOB) U UX BBICIIUX OKCHJIOB,
00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTEepPHBIE JIJIsl TPYII OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTepHBIE JIJISl KaXKJO0T0 U3 KIIACCOB
HEOPraHUYECKHUX BEIIECTB: KUCIOT, OCHOBAHHM, COJIEH;

* IPUBOJAUTH IPUMEPHI PEAKLNIA, TOATBEPKAAIOIINX XUMUUECKUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCHUJIOB, KUCIOT, OCHOBAHUI U COJIEH;

* ONPEIENATh BEMIECTBO-OKUCINUTEIND U BEIIECTBO-BOCCTAHOBUTEIND B
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBIISATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OanaHC (151 U3yUEHHBIX
peaximii) Mo NpeyIo’)KeHHBIM CXeMaM peaKIuii;

* POBOJIUTH JTAOOPATOPHBIE OTBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

BhINYCKHHMK OJYYUT BO3MOKHOCTh HAVUYNTHCH:

* rpaMOTHO 00OpaIIaThCs C BEIIECTBAMU B MOBCEHEBHOM KU3HU;

* 0CO3HaBAaTh HEOOXOUMOCTh COOIOICHUS MTPaBUI IKOJIOTHUECKH 0€30MacHOr0
MOBEJICHUS B OKPYKAIOUIEH IPUPOTHOUN CpELIE;

* IOHUMATh CMBICIT U HEOOXOUMOCTh COOTIOACHUS TPEANUCAHNM, TPEAJIaracMbIX B
MHCTPYKIIUSIX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.;




* HCII0JI30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH TIPU BHITIOJTHEHUU
UCCIIEIOBATEIBLCKUX MPOSKTOB MO U3YUEHUIO CBONCTB, CIIOCOOOB TOJIYYEHUS U
pacrno3HaBaHus BEIIECTB;

* pa3BUBaTh KOMMYHHMKATUBHYIO0 KOMIIETEHTHOCTb, UCIIOJIB3YsI CPEACTBA YCTHOMU U
MMCbMEHHON KOMMYHHKAIIMH TIPH paboTe ¢ TEKCTaMU yYeOHUKA U JIOTTOJTHUTEILHON
JTUTEPaATypOH, CIIPABOYHBIMU TAOIUIIAMHU, IPOSBIISTH TOTOBHOCTh K YBaKEHUIO HHOMN
TOYKH 3PECHUS TIPU 00CYKJIEHUU PE3YyJIbTaTOB BHITIOJIHEHHOW paOOTHI;

* 00BEKTUBHO OIIEHUBATh WH(POPMAIIHMIO O BEIECTBAX U XUMHYECKUX TpoIieccax,
KPUTUUECKH OTHOCUTHLCS K TICeBIOHAYyYHOU nH(opMaiu, HeqoOpOCOBECTHON
pekaMe, Kacarollencs: KCMOoJIb30BaHUs PA3JIMYHbBIX BEIIECTB.

* OCO3HABATh 3HAUCHUE TEOPETUUECKUX 3HAHUH ISl IPAKTUUECKON eI TEILHOCTH
YEJI0BEKA;

* OMKCHIBATh U3YUYCHHBIC OOBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CUCTEMHOTO
aHanu3a;

* IPUMEHSITh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOANYECKON CUCTEMbl XUMUYECKUX
AJIEMEHTOB JIJIs1 OOBSICHEHUSI ¥ TIPEIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh MHPOPMAITMOHHYIO KOMIIETEHTHOCTD IMOCPEJICTBOM YIITYOJICHUS 3HAHUM
00 MUCTOPUHU CTAHOBJICHUS! XMMUYECKOM HAYKH, €€ OCHOBHBIX IMOHSITHH,
MEPUOIUYECKOr0 3aKOHA KaK OJTHOTO M3 BAXKHEUIIINX 3aKOHOB MPUPO/IBI, a TAKXKE O
COBPEMEHHBIX JOCTHKCHUSAX HAYKU U TEXHUKH.

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHbIE HOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM
MOHHBIM YPaBHEHUSIM;

* IPUBOJIUTH TPUMEPHI PEAKIIMI, TOATBEPKIAOIINUX CYILIECTBOBAHNE B3AaMMOCBSI3U
MEKJ1y OCHOBHBIMHU KJIACCAMHU HEOPTaHUYECKUX BEIECTB;

* IPOTHO3UPOBATH PE3YyJIbTAThl BO3JCHCTBUS PA3IUYHBIX (PAKTOPOB HA U3MEHCHHE
CKOPOCTH XMMHUUYECKON PEaKInH;

* IPOTHO3UPOBATH PE3YyJIbTAThI BO3JACHCTBHS PA3IUUHBIX (PAKTOPOB HA CMEIIICHHE
XUMHUYECKOTO PABHOBECHSI.

* IPOTHO3MPOBATH XUMHYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOEHHUSI;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCITUTEIBHBIE WITH
BOCCTaHOBUTEJIBHbBIC CBOMCTBA C YYETOM CTENIEHEUW OKUCICHUS 3JIEMEHTOB,
BXOJISIINX B €r0 COCTAaB;

* BBISIBJISITH CYIIIECTBOBAHHWE T€HETUUECKON B3aMMOCBSI3U MEXK/y BEIIECTBAMU B
pAny: MPOCTOE BEIIECTBO — OKCUJT — THUAPOKCHU] — COJIb;

* OpPraHu30BbIBATH, MPOBOJAUTH YUEHUUYECKHUE MTPOEKTHI MO UCCIETOBAHUIO CBOMCTB
BEILIECTB, UMEIONIUX BAXKHOE MPAKTUYECKOE 3HAUECHHUE.



3.KajenaapHo-TeMaTH4YeCKoOe IVIAHUPOBaHHMeE Y4e0OHOIr0 MaTepuaJia o XUMHH B 9 Kiacce.

Neni/m | mat | Tema ypoka Hesan u 3apa4n YV Jkcnepument | Undopm.- | lomamne
a ypoKa (d-nem. MeTOoAnY. e 3a/1a-Hue
JI-1a0.) odecredyeHHn
e
1 2 3 7 4 8
IloBTOpEHME OCHOBHBIX BONIPOCOB Kypca xumuu 8 kiacca. Beenenue B kypce 9 kiaacca (7 v).
1 I.ITepuoanueck | [13 u [ICXD JIMYHOCTHBIE: H. Ionyuenne n | [ICXD. §1, §3,
Ui 3aKOH U .M. Menneneena. 1.MoTuBauus Hay4eHus U3y4YEeHHUE Xa- Cnaiin- ynp.5,6(m),
cucremMa I'pynnsl 1 mepuoasl | npeaMeTy XUMus PaKTEpHBIX npesentauu | 9,10(y)
XUMHUYECKUX I1IC. Ctpoenue 2.Pa3BuBaTh 4yBCTBO CBOWCTB OCHOB- | 51 IIO TEME
3JIEMEHTOB aroMma. Slapo. TOPAOCTH 32 POCCUNCKYIO HOI'O U «JICXDO n
J. . Mennenee | CtpoeHue XUMHUYECKYIO HAYKY KUCJIOTHOTO I13», LIOP
a. JJEKTPOHHBIX 3.HpaBcTBeHHO-ITHUECKOE OKCHJIOB,
XapaKTEepUCTHKA | 000JOUYEK MEPBbIX | OLIEHUBAHUE OCHOBaHMI U Ku-
XUMHUYECKOTO 20 snemenros [1IC CJIOT Ha IIpHU-
3JIEMEHTA 110 €ro KOMMYHUKATHUBHBIE: mepax MgO u
MIOJIO’KEHHIO B 1. IlmanupoBanue SOz, Mg(OH)2 u
NEePUOANYECKON MpaKTUYECKON paboTe 1o H2SOs4.
CUCTEME. npeaMeTy
2.Pa3zpenienne KOHQIUKTA
3.YnpaBiieHUE NTOBEACHUEM
napTHepa
2 2. I'enernueckue | OCHOBHBIE KJIACCHI J.:marnuiitcons | HOP §1,ynp.1,1
PAIBI METAJUIOB | HEOPTAaHUYECKUX [To3naBarenbHbIE — Has KUCJIO0Ta 0,3,4(mo
¥ HeMeTauioB. | BemiectB. [Ipocteie | 1. Knaccudunuposats TOPEHUE CEPBI, y4.9K11)
Yyactue BEILIECTBA. V3YYEHHBIE XUMUYECKUE B3aUMOECHUCTBHUE §42.,43




IPOCTHIX
BELIECTB B
OKHUCJIUTENbHO-
BOCCTaHOBUTEIb
HBIX PEaKIHUsX.

OKUCIUTEIIBHO-
BOCCTAaHOBUTEIIbHBI
€ pEeaKIINH.
OKuCIuTENb,
BOCCTAaHOBHTEIIb

3-4 3. Xumnueckue | OCHOBHBIEC KJIACChI
CBOWCTBA HEOPraHUYECKUX
OKCHJIOB, COCIUHCHUH.
KHUCJIOT, Peakuuu noHHOTO
OCHOBaHMI. oOMeHa.
4 Peakiumn
HOHHOTO
oOMeHa.
(cemuHap-
MPAKTUKYM

5 5. [lepexognsie | AMdoTEpHOCTD
3JIEMEHTHI. OKCHUJIOB M
AmdoTepHbIe TUJIPOKCUIOB
OKCHUJIBI U
TUIAPOKCHUJIBI.

JJICMCHTHI U UX COCOAUHCHUA.

2. CpaBHUBAaTh CBOMCTBA
BEIIIECTB, MPUHAJIEKAIINX K
pa3HbBIM KJ1accaM, XMMUYECKHE
3JIEMEHTHI Pa3HbIX TPYIIL.

3. Paznuuate nepuoasl, A u b
IPYIIIBI.

4. MonennpoBaTth CTpOEHNE
aToMa.

Onpenenste NOHITHE
«XUMUYECKUN 3TEMEHT
«TOPSAKOBBIN HOMEPY,
«MAaCCOBOE YHCIIO», KA30TOI,
«OTHOCHTEJIbHAs aTOMHAas
Maccay, «3JeKTPOHHAs
000J10YKa», «3JIEKTPOHHBIN
CIION», «IIEepUOAUYECKas
CUCTEMAa XUMHUYECKUX
3JIEMEHTOBY.

5. OnuceIBaTh U
XapaKTepUu30BaTh CTPYKTYPY
tabmunel «Ilepronuueckas
CUCTEMA XUMHUYECKUX

OKcHJa CO (MOBT. 1O
IIEJI0YbIO y4 8 KJI.)
J.:xum.cBorictBa | LIOP §1, ynp.2,6
OKCHUJIOB,KHUCI, nociie
OCHOBAHHM §3ynp7
Tabnuna«Mexan [ToBT 1O
U3M JUCC-1IUU y4 8KII.
BELIECTBY» §38-41
J1. cBOMICTBaA 11(0) §2,
aM(pOTEepHBIX ynp.2,3;
OKCHUJOB U §3 ynp.8
TUIPOKCUIOB

JI. [Tomyuenue

TUIAPOKCHUIA

IIMHKA U

UCCIIeIOBaHUE

€r0 CBOMCTB




aneMeHToB J[.M1.MeHnpaeneeBay.

6. OOBACHATH CYIIHOCTh
peakIuii FOHHOTO OOMEHa;
XapaKTepHU30BaTh CBOMCTBA
OCHOBHBIX KJIACCOB HEOPT.B-B;
onpeaensiTh BO3MOXHOCTb
IPOTEKaHUS peaKuii HOHHOTO
0oOMEHa; COCTaBJIATh
YPaBHEHUS PEAKLIUM.

7. CocTaBisATh YpaBHEHUS
XAMUYECKUX PEAKLIUM C
y4acTHEM aM(pOTEPHBIX
OKCHUJIOB M TUJPOKCHJIOB

PEI'YJISITUBHBIE:
1.Ilenenonaranue u
MJIaHUPOBAHUE

2. CriocoOHOCTH
oOyuatorerocs

CTPOUTH y4eOHO-
MI03HABATEILHYIO
NEeSATEHHOCTD, YUUTHIBAS BCE
e¢ KOMIIOHEHTHI (11€J1b, MOTHUB,
IIPOTHO3, CPEJICTBA, KOHTPOJIb,
OIICHKA).

6.Periedue

[ToaroroBka K KOHTPOJIBHOU

§§1-3




yOpa)KHEHUN pabore
7.KoHTponpHas KapTouku — IIOBTOPEHU
paborta Nel o 3aJ1aHUs PA3HOTO e
OBTOPEHHUIO YPOBHS
CJIO)KHOCTH
TEMA Metamuibl. (2249)
1. ITonoxxenue [Tonoxxenne JIMYHOCTHBIE: 1. oOpasiib §4, §5.,6
METAJIJIOB B metaioB B [ICXD. | 1.@opmupoBaTh y yyaluxcs | METAJUIOB, ynp.2,c.23,
nepuoanyeckon | Meramummyeckast y4eOHO-I103HaBATEIbHbBIN KPUCTANIMYECKH ymp.1,3,4,c
CUCTEME. CBsI3b. UHTEPEC K HOBOMY y4eOHOMY | € PEIIETKH 28
Crtpoenue ux Merannnueckas MaTepHally ¥ crnocodam
aTOMOB, KpUCTAJUINYECKast pelLIeHus: HOBOM 4YaCTHOU
KPUCTAJNIMYECKH | pellIeTKa 3a/1a4n.
X pELIETOK.
2. OueHuBaTh COOCTBEHHYIO
2.@usnyeckue [ToBTOpEeHue JL. §5,6 ynp.3
. y4eOHYIO JeSTEIbHOCTh: CBOU
CBONCTBA. Marepuana o O3HakOMJIEHHE C
. JOCTUXKEHUS, .
MeTaNInYECKON KOJUIEKIuen
CaMOCTOSTENbHOCTD,
CBS3M U o0Opa31oB
. WHULUATUBY,
MeTaNInYECKON METaJIJIOB.
. OTBETCTBEHHOCTh, IPUYUHBI
KPUCTANIMYECKOU
Hey1ay
pelieTkKe.
dusnyeckue
CBOHCTBA METAJLIOB: | OMMYHUKATHUBHBIE:
TaCcTHHHOCTD, 1. ®opmynupoBaTh
SJICKTPO- 1 COOCTBEHHOE MHEHUE U
T
€IIONPOBOHOCTD, | 116 apiiyio:
MeTaNINYeCKHM

OJIECK, INTIOTHOCTb,




TBEPJOCTH U IP.
Meranibl 4epHbIE U
LIBETHBIE.

[parouenusie
metauibl (Au, Pt,
Ag, Ir)
10 3.006mue BoccranoBuTenbHBI
XUMHUYECKUE € CBOIMCTBA
CBOICTBA METaJIJI0B: B3aUMO/IC
METaJLJIOB. WCTBHUE C HEMETAJI,
KHCJIOTaMU,COJISIMH.
11 4.OnexkTpoxuMu | P HanpsbxkeHui
YECKHU METaJIJIOB.
U psn
HaIPsHKCHUN
12 5. Koppo3sus Koppo3sus
METaJIJIOB. MeTauioB. CiocoObl
CnnaBel 3alUThl METAJJIOB

OT KOPpPO3UH
CnnaBsbl, UX
KJ1accuduKanus.
UYepnas
METAJLTYPIusi.
LiBeTHBIC CcrIaBBHI.
Xap-Ka CIUIaBOB,
CBOMCTBA, 3HAUYCH.

2.Y4uThIBaTh Pa3Hblc MHCHUS
¥ MHTEPECHl 1 00OCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO,

M03HABATEJIbHBIC:
1. Haxomuts Me B IICXD,
yMETb OOBSCHSITH CTPOCHUE
aTOMOB METAJJIOB, UX
0COOEHHOCTH,

METAJIJINYECKUE CB-Ba B CBSI3U
CO CTPOEHHUEM
KPUCTAJUIMYECKON PEIIETKH.

2.Mcnonb30Bath
IpUOOPETEHHbIEC 3HAHUS U
YMEHUS B IPAKTUYECKON
NEATEIBHOCTH U
NOBCETHEBHOM KU3HHU: -JJIs
0e3omacHOro o0palleHus ¢
METaJIJIaMU; - SKOJIOTHYECKU
IrPaMOTHOT'O NOBEJCHHUS B
OKpYJKaroLIEH CpeAE; -
KPUTUYECKON OLIEHKU
uH(popMaIu 0 BEIIECTBAX,
UCIIOJIb3yEMBIX B OBITY.

3. 3anuceIBaTh YpaBHEHUS P.
(OK-BOC) METAJIJIOB C BOJIOM,

J1. XuMHu4ecKkue
CBOMCTBaA
METaJIJI0B

§8, ynp.6

JI.PactBOpeHue
KeJesa, IMHKA B
HCI,

Fe + CuSO4

. koppo3us
METAaJJI0B
Crnaiig-nexmus
J1. KonneKun
CIIJIaBOB
[Ipe3enTanus

§10,
ynp.4,6
§7 ynp.2




13 6. Merayubl B CamopoaHbie
npupoze, o0IKe | MEeTasuibl.
CIOCOOBI UX Munepansl. Py apl.
NOJIyYeHUS MeTalyprus,ee
BUJIBI
14 7. O6mas XUM. 3IIEMEHTBI
XapaKTEpPUCTHKA | MNIABHBIX NOATPYIII
3JIEMEHTOB ILC.XO2. AU
IJIaBHOU Menneneesa:
noArpynmsi | HaTpUM, KaJIui
rpynmbI(ILEeI04H
bI€ METAJLIbI)
15 8. Coequnenus | O630p coeAMHEHMI
IEJIOYHBIX IIEJI0YH, COJIH.
METaJI0B [IpuponHsie
COEIMHEHHUS
IEJIOYHBIX
METaJJIOB
16 9. O6mmas CrtpoeHue aTOMOB,
XapakTepucTuka | Gu3uvecKue,
3JIEMEHTOB XUMUYECKHE

COJISIMU, KUCIIOTaMH, YMemb
NOIb308AMbCSL PAOOM
AKMUBHOCMU.

4. OnuceIBaTh NPUYHHBI U
BUJIbI KOppo3uu. OOBACHATH U
OPUMEHSTH JOCTYIHBIE
CIIOCOOBI 3aIIUTHI METAJUIOB
OT KOPPO3HH.

5. Knaccuduimposats crijiaBbl
Ha YEpHbIE U LIBETHBIE.
OnuceiBaTh CBOMCTBA U
00J1aCTH NPUMEHEHUS
Pa3IMYHBIX CILIABOB.

6. UmeThb npeacTaBieHue oo
OCHOBHBIX CrIoco0ax
MOJIyYEHHS] METAJLJIOB B
IPOMBIIIEHHOCTH. ,
XapaKTepHU30BaTh PEAKIIUU
BOCCTaHOBJICHHS] METAJLJIOB U3
UX OKCHJIOB.

7. JlaBaTh XapakTepUCTUKY
IEJIOYHOI0 METaJlIa 1o
I1aHy. 3anuchiBaTh yp-p. (OK-
BOC) XMMUYECKUX CBOUCTB. 8
cpaeHenuu (6 epynne) c
opy2umu Memaniamu

Tabmuipsl, §9,ynp.4,5
KOJUTICKITUT
IIpesenranu
S
Jl. cBolicTBa §11(c.44-
HICJIOYHBIX 45),
METaJIJIOB ymnp.1(a),9
Buaeopunsm
Jl. cBolicTBa CD §11,(c.46-
Hieno4yen «Bupryansh | 48),
Pacno3naBanue | as yp.1(6), 5
coneir K+ u Na+ | nmaGoparopu
0 OKpacke S
TUTAMCHH
Kaprtoukn,
3aJIaHuUs.
J1. cBOiiCTBa §12(c.50-
HIEJIOYHO- 52)
3eMEJIbHBIX




IJIaBHOU
noArpynmsl 11
rpynmbI(ILEeI04H
0-3€MEJIbHbIE
METaJLIIBI.

CBOMCTBa

17 10. Coenunenus | Baxueiimue coen.
IEJIOYHO- IIeJIOYHO-
3eMEeJIbHbIX 3eMEJbHBIX
METaJJIOB U METaJJIOB.

Mar"us [Ipumenenue.Poib
KaJIbIIUS, MarHUs

18 11.Comn Cynbduasl
niesniouHozemensb | (hocdopsl),
HBIX METAJUIOB. | TaJIOTCHUJIBI,

cysbdarsl,
docdarsr.
Kanpuut u ero
Pa3HOBUJIHOCTH
(men, Mmpamop,
W3BECTHSK).
buonornueckas

8. OnuceIBaTh CBOMCTBA
BAKHEUILINX NPEACTABUTEIEH
COCJIMHEHMH IIEI0OYHBIX Me,
YMETh, HA OCHOBAaHUY 3HAHUU
UX XUM CB-B OCYILIECTBJISATh
LIETIOYKH [IPEeBPALICHUM.

9. XapakTepuszoBaTh CBONCTBA
OKCHUJOB U TUJIPOKCUIOB
HIEJIOYHBIX METAJIIIOB, YMETh
3aMMChIBaTh yp-p (OK-BOC),
YMETbh, HA OCHOBAaHUY 3HAHUMU
UX XUM CB-B OCYILIECTBJIISATh
LETIOYKH MIPEBP. 3HaAmMb
Ccnocoobbl cMs24eHUs 800bl

10. Ymerb naBathb
XapaKTEPUCTHUKY AJI-Ta
AJTFIOMUHUS, OOBICHITH
HaJIM4HE NEPEXOTHBIX CB-B
YMeTh 3alUChIBaTh Yp-p
amomunus ¢ H20, NaOH,
KHCJIOTOMH,

3aMUChIBaTh YP-p ATIOMUHUS,
OKCHJA U TUAPOKCHJIA C
KUCIIOTOU U IEII0YBIO

11. O606mmaTe 3HaHUS U
JIeJ1aTh BBIBOJBI O
3aKOHOMEPHOCTSIX U3MEHEHUH
CBOWCTB METAJIJIOB B IIEPUOAAX

METaJIOB
JI.Pacnio3naBanu
€ KaTUOHOB
KalbLus U 0apus

J1. cBOMICTBaA
COCIMHEHU U
IEJIOYHO-
3E€MEJIbHBIX
METaJIJI0B
IIpesenranus

§12(c.52-
56),
ymp.4,5




pOJIb KalbLUs U
MarHusl.

19 12. AnromuHu#: | XHUM. DJICMEHTHI
ero (pusnueckue | riaaBHBIX TOATPYII
1 XUMHYECKHUE ILCXD. U
CBOMCTBA Menaeneena:
AJTIOMUHUHA
20 13. Coenqunenus | CoenuHEeHUS
ATIOMHMHMUS. AJTFIOMUHUS:
aM(poTepHOCTD
OKCHJIa U
ruapokcuaa.Comnu.
[IpumeHnenue
21 14. AMdoTtepHbI
1 XapakTep
OKCHJIa U
TUAPOKCHUIA
AJTFOMUHUS
22 15. Pemenue Breruncnenus no

3a/1a4 Ha pacyer
BBIXOJ1a
IPOAYKTa OT
TEOPETUUYECKH
BO3MOKHOTO

XUMHUYECKUM
YPaBHEHUSIM

U Ipynnax nepuoIudecKon
CUCTEMBL.

12. IIporno3upoBaTh CBOMCTBA
HEN3YUYEHHBIX DJIEMEHTOB U UX
COCIMHEHUN Ha OCHOBE
3HAHUU O MEPUOAUYECKOM
3aKOHE.

PETYJISTUBHBIE:
1.BHOCUTH HEOOXOIUMBIE
KOPPEKTHUBBI B IEUCTBUE
1IOCJIE €ro 3aBEepILIECHUs Ha
OCHOBE €r0 OLIEHKH U y4eTa
XapakTepa CAeTaHHbIX
OomnOOoK;

2. IlmanupoBaTh peleHue
y4eOHOH 3a7]auM: BBICTPAauBaTh
MOCJIEIOBATENBHOCTD
HEO0OXOIUMBIX OIepanui
(anropuT™ AeiCTBUI);

3. OueHuBaTh BECOMOCTh
IPUBOJIUMBIX JI0KA3aTEIbCTB U
paccyxaeHun(«y0eIuTeNbHO,
JI0’KHO, UICTHHHO,
CYILIECTBEHHO, HE
CYIIECTBEHHO»);

J1. cBoiicTBa §13(c.57-
ATIOMUHUS 59), ynp.1
[Ipe3enTanus MOBT. §2
J1. nony4yeHue u §13.(60-
CBOICTBa 62)
COEAMHEHN ynp.5,6
ATIOMUHUS
IIpesenranus
.
AM@oTepHOCTD.
[Tonyuenue u
CBOWCTBA
AI(OH)s
Nuctpykim | C.8Ne.8
OHHBIC c37Ne3;
KapThI C.49Ne2
Craiiipr C.62Ne7
pe3eHTalu
u




4,

KoppektupoBaTh AesiTeIbHOCT
b: BHOCUTH U3MCHCHHS B
MPOIIECC C YUETOM BO3HUKIIINX
TPYAHOCTEH U OIIUOOK;
HaMe4JaTh CIIOCOOKI UX

yCTpaHEeHUs,
23 16. Xenezo. Kenezo-nsneMeHT JI.BzaumoneiicTs §14(c.63-
®dusznyeckue 1 | TOOOYHOM ue Keiesa ¢ 65)
XUMUUYECKHUE NOATPYNIBI 8 KHCJIOTaMH,
CBOMCTBA rpynmnbl. CTpoeHue COJISIMU.
aTtoma, ¢pu3uy., [IpesenTanus
xumud. CBOMCTRA.
[IpumeHenue.
24 17. Coequnenus | CoenuHeHus JI. [lonnyuenue u §14 (mo
xeneza +2 u +3 | xeneza(ll) (1) CB-Ba KOHIIQ)
Keneszo — ocHoBa TUJPOKCUIOB ymp.1,5
COBPEMEHHOM wenesa (IDu(1T)
TEXHUKH. Ponb J1.KauecTBeHHBIE
kKeJiesza B )KU3He- peakIuu Ha
NEITEIILHOCTH Fe2+, Fe3+
OpTaHU3MOB.
25 18. [IpaBuia TeXHUKH I1.P.Nel odopmiieH
IIpakTnyeckas | 6€300aCHOCTH. JluaHocTHbe: - Habop ue
padora Ne 1 OOBsCHATH 1. OlEHHBATE CHTYAIHH ¢ PEaKTUBOB H
«OcCyIIeCTBICHU | pe3yJbTaThl U TOUKH 3pEHHS TIPABKIT o0opynoBaHus
€ I[EMOYKHU 3aMUChIBATH
XUMHUUYECKUX ypaBHEHHUS




IIpEBpALLCHUN
METaJJIOBY.

26 19. [IpaBuiia TeXHUKH
IIpakTnyeckas | 6€300aCHOCTH.
padora Ne2 OOBACHATH
«IlonyueHue u | pe3yJbTaThl U
CBOWCTBA 3aIMChIBATh
COCIMHEHUN ypaBHEHUS.
METaJJIOB.

27 20. [IpaBuiia TeXHUKH
IIpakTnyeckas | 6€300aCHOCTH.
padora Ne3 OOBACHATH
«Pemienue pe3yabTaThl U
AKCIIEPUMEHTAJIb | 3aIUChIBATh
HBIX 33J]1a4 Ha ypaBHEHUS
pacro3HaBaHue
U TIOJTy4YEeHHE
BELLECTBY.

IMOBCACHUA U DTUKU,

2. MoTtuBupoBaTh CBOH
JNEUCTBHUS; BBIPAXKATH
TOTOBHOCTb B JIH000
CUTYyalllHU MTOCTYIIUTH B
COOTBETCTBHHM C MPABUIIAMHU
NOBEJICHUS,

3. IlpumensTh

IpaBHJIa JIETIOBOTO
COTpPYJHHYECTBA: CPABHUBATH
pa3Hble TOYKH 3PCHUS,
CUHTATHCS C MHCHUEM
JPYTroro

YeJIOBEKA; TIPOSIBIISTH TEPIICHU
€ ¥ I00pOKeIaTeIbHOCTh B
criope (IUCKYCCUH), JOBEPUE K
cobeceHUKY (COyUYacTHUKY)
JESTETHHOCTH.

[lo3HaBaTenbpHEIE:

1.

AHanM3UpoOBaTh PEe3yIbTaAThI
OIIBITOB, DJIEMEHTAPHBIX
HCCIICIOBAHUM,

I1.P. Ne2 Odopmiien
Hab6op ue,
PEaKTUBOB H WH/IMBH/I.
o0opynoBaHus 3aJIaHus
IL.P. Ne 3 Odopmiien
Habop ue padoThl
PEaKTUBOB H

o0opynoBaHus




28

21. O60061menne
cCUCTEeMaTHU3alus
Y KOPPEKIIHS
3HAHWH,
YMEHUH,
HAaBBIKOB Y4-Cs
110 TEME
«XUMHI
METAJIIIOB.

IToBTOpeHue
KJIFOUEBBIX
MOMEHTOB TEMBI
«Merannbm:
(Gu3ny. 1 XUMHY.

CBOWMCTBA METAJJIOB

U UX BAXXHEUIITNX
COEIUHEHUMN.

(UKCUPOBATH UX PE3YJIbTATHI;

2. Bocnpou3BoauTh 10O
namsTu MH(GOpMaIHIo,
HEOOXOUMYIO JIJISl PEeIICHUS
y4eOHOM 3a7a4H;

3.IlpoBepsTs nHGOpMaLIHIO, H
aXOJUTh JAOMOJHUTEIbHYIO
UH(}OpMAIHUIO, UCTIONb3YS
CIIPaBOYHYIO JTUTEPATYPY;

4. IlpumMeHATh TaOJIUIIBI,
CXEMBI, MOJICJIH JIJIS
nostyueHust tHhopMaluu;

5.

[Ipe3enTOBaTH MOATOTOBICHHY
10 UHGOPMAIHIO B HATJISITHOM
U BepOaIbLHOM BU/JIE,

6. [IpornosupoBars,
apryMEHTUPOBATh U
JKCIIEPUMEHTAIIBHO
OCYILECTBIISTH LEMOYKH XUM.
IIPEBPALLCHUN.
JKCIIEPUMEHTAIIBHO

IToBTOpUTH
Temy«Mert
aJuIbl»,

§§8-14




JTOKa3bIBaTh CBOMCTBA
COEIUHEHUU METAIIJIOB .

KommyHukaTuBHbIE:

1. OGecneunBaTh COLUANBHYIO
KOMIIETEHTHOCTb U YUYET
MIO3ULIUH IPYTUX JIFOJEH,
napTHépa 1o OOILIEHUIO WU
NEeSTEeNbHOCTH, YMEHUE
CIIyliaTh ¥ BCTYNAaTh B IUAJIOT,
y4acTBOBATh B KOJJIEKTUBHOM
o0CyXAeHUH MPooIIEeM,
UHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB U MPOJYKTUBHO
B3aUMOJICCTBOBATh U
COTPYAHHMYATH CO
CBEPCTHUKAMM U B3POCIIBIMH.

2. [InanupoBath yueOHOE
COTPYJIHUYECTBA C YUUTEIIEM U
CBEPCTHHUKAMH — OTIpe/IeTICHHUE
nend, GyHKIUN Y9aCTHUKOB,
CIIOCOOOB B3aMMOJICHCTBHS;
MOCTaHOBKA BOTIPOCOB —
UHUIIMATUBHOE
COTPYJIHUYECTBO B TIOUCKE U
cobope uHpopmalmu;




PETYJIATUBHBIC!

1. OtieHuBath (CpaBHUBATH C

29 %{2. KonTpons 3Hanuii TATOHOM) PE3yIBTATEI ITOBTOPEHU
OHTpOJBHAS | 110 TCMC NeATeNbHOCTU(9yKOii, CBOEH); ©
padora Ne2 no
TEMC 2. AHanu3upoBaTh COOCTBEHH
«Merannsn) . Y10 paboTy: COOTHOCHTb IIJIaH
U COBEPILIEHHBIE ONepaluu,
BBIJICJIATH dTAIlbl U OLIEHUBATh
Mepy OCBOEHUS KaxKJ0T0,
HAXOJUTh
OIIMOKH,yCTaHABIMBATh UX
MPUYUHBI;
Tema 3. Hemeramasl (314).
30 1.06mas [Tonmoxenune JINMYHOCTHBIE: J1. O6pa3siibl [Ipesentanu | §15, ynp.4,
xapakrepuctuka | HemetamioBl[ICXD, HEMETAJIJIOB a, HOP § 20
1. OuenuBarh cUTyaIuu ¢
HEMETaJJIOB. CTpOEHHUE aToMa,
o TOYKH 3PEHUS TPaBUII
CBOMCTBa U p p
NOBEACHUS U 3TUKHU;
CTPOEHHUE MPOCTHIX
B-B HEMETAJJIOB.
2. MotuBupoBaTh CBOU
31 2.Ammorponust | AJIIOTpOIIHS.

du3nyeckue
CBOICTBA
HEMETAJJIOB.
XUMHUYECKHE
JJIEMEHTHI B

CocraB Bo3tyxa

JNEUCTBHUS; BBIPAXKATH
TOTOBHOCTb B JIH000
CUTYyallH MTOCTYIIUTH B
COOTBETCTBMHU C IIPaBUIAMHU




KJICTKax

32

3. Bogopo.

ITonoxenue B
I[ICXD  CrpoeHue
aTOMa U MOJIEKYJIbI.
du3uy. M XUMUY.
CBOICTBA
,JIOJTyYCHHE U
IPUMEHEHHE.

33

4. I"aJIOTEHBI.

CtpoeHue aToMOB,
3aBUC-CTh OT
CTPOEHHUS aTOMOB
CBOMCTB 2JI€MEHTOB
dusnd., XUMHY.
CBOKMCTBA.
N3smenenne OBP y
rajJor€HOB

34

5. Coequnenus
raJ0reHOB.
[Tonmyuenue.
buonoruueckoe
3HAUCHHUE U
MPUMEHEHHE
TrajJoreHoB U UX
COCTMHCHMH.

I'anorenoBonopoabI
. TAJIOT€HUIBI.
CgolicTBa 1
MPUMEHECHHUE,
KAa4eCTB. PEAKLINH,
IPUPOJIHBIE COEN.
rajoreHOB
[Tonmyyenue
rajoreHOB
JIEKTPOIN30M
pacIIaBoB U
pacTBOPOB COJIEM.
buonornueckoe

MIOBEICHMS,

3. [TposiBAATH B KOHKPETHBIX
CUTYaIHIX
T00pOKETATETHHOCTD,
JIOBEpHE, BHUMATEIHHOCTb,
TIOMOIIb U JP.

4. BocrippuHUMaTh peyb
yuuTes (OTHOKJIACCHUKOB),
HEMOCPEICTBEHHO HE
oOpalIeHHYIO K yYalemMycs;

5. BeIpaxarhb MOJIOKUTEIBHOE
OTHOLLIEHUE K IIPOLIECCY
IIO3HAHHUS:

6. OueHuBaTh COOCTBEHHYIO
yueOHYI0 1eATeIbHOCTh: CBOU
TOCTHKECHHUS,
CaMOCTOSITEJIBHOCTb,
UHUINATHBY,
OTBETCTBEHHOCTb, TPUUNHBI
Heyau;

7. IlpumMeHATH

IpaBUJIa JEI0BOTO
COTPYAHUYECTBA: CPABHUBATH
pa3HbIE TOYKH 3PCHMUS;
CUUTATBHCA C MHEHHUEM JIPYyTOro

J.0. Ilonyuenne | [IOP §17,

BOJIOPOJIa U €ro Nel,2.4

CBOMCTBA

IIpesenranus

OG6pasiib ooP §18, Nel

rajoreHoB.

J1. 1) rasmoreHsl ¢

MeTajIaMu

2) BriTecHenue

XJIOpOM OpomMa u

MOJa U3 P-pOB UX

CoJIeH

J.Pacno3naBanu | OnopHbId §19, c.115,

€ COCIMHCHUM KOHCIICKT Ne3 4

rajoreHoB. o §20

Jlonyuenue teme'"["anor

XJopa eHbIKomIib

3JIEKTPOJIN30M p- | IOTEpHas

a NaCl O0pa3zubl | noaaepxxka
nporpamma
"T"anorensr"
Buneoskcene
PUMEHTHL.,
ooP




3HAYCHHUE,
IpUMEHEHHUE

35 6.Kucnopon. Ponp kucnopona B
Crpoenue pupoJe,
aToma, NOJIyYEHHE U
aJIOTPONUS, IIPUMEHEHHE
CBOMCTBA U KUCJIOpOJa, CB-Ba
NIPUMEHEHHUE . KHCIIOpOJA.
I'openue, meniieH.
OKHCIICHHE.
DOTOCHUHTE3,
JbIXaHUE
36 7. Cepa, ee XUMUYECKUE
duznueckue u CBOWCTBA CEPHI ,
XUMHYECKHUE aTOMHOE CTPOCHHUE
CBOMCTBA. Y BO3MOJKHBIE

CTEIECHH
OKHCIICHHS],
IPUPOJIHBIE

YeJI0BEKa;

8. IIposBIIATH TEPIIEHUE U
N00pOKENATENBHOCTD B CIIOPE
(muckyccuu), 1oBEpHUE K
cobeceTHUKY (COyUYacTHUKY)
NEeSATEIbHOCTH.

ITO3HABATEJIbHBIE:
1. Pa3znuuaTh METOABI
MO3HAHUS OKPYIKAIOIIETO
MUpa 1O ero neisaM
(HabmroieHUE, OTBIT,
IKCIICPUMEHT,
MOJICTTUPOBAHME,
BBIYHUCJICHUE);

2. BoIsSBIATH OCOOEHHOCTHU
(kauecTBa, MPU3HAKHU) PA3HBIX
00BEKTOB B MPOLECCE UX
paccMaTpuBaHUs
(Habr0ICHNUSA ),

3.

AHanM3UpoOBaTh Pe3yabTaThI
OIIBITOB, DJIEMEHTAPHBIX
HCCIICIOBAHUM,

(bUKCUPOBATh UX PE3YIbTATHI;

4. Bocnpou3BOAUTSH 110

Cxema
KpyTrOBOPOT
a Kucimopoja
B IIPUPOJIE.
OnopHbelii
KOHCIIEKT
10 TeMe
"Kucnopon"
I
l)nonyuyenu
e O
2)ropenue
S, P, Fe,
CHsB
KHUCIIOpOJE,
HOP

§ 21 ymp.
1,2,8

OG6pasiib
MPUPOIHBIX
COCITUHECHUIU
CEpBHI.
[Tonyyenue
MJIACTHY.CEPBI.
BzaumopericTBue

Komnbrorep
Hast
IporpaMmma
"Hemerann
bl VI
rpynms".

HOP

§22,ymp.2,




COCAMHCHUS CCPLI.

Aunotponus.
Jemepkypusanus
Cepa B npupoe.
buonoruueckoe
3HAaYEHUE .
IPUMEHEHHUE.
37-38 8.Coenunenusa | CBoiicTBa
CEpBL: BAKHEUILINX
CEpOBOJOPOA U | COEAUHEHUM CEPBHI:
CyJbUIBI. CepoBOJIOpOA,
9.0xcun OKCH/JIOB CEPBI
cepri(1V),
CepHHCTas
KHUCIIOTa U €€
COJIH.
39 10. CepHnas CBolicTBa KOHII.

KHCJIOTa U €€
COJIn

CEpHOM KUCIIOTHI U
pacTtBopa,
IIOJIy4E€HUE CEPHOU
KHCJIOTHI B
IIPOMBIIIJIEHHOCTH
Y IPUMEHEHUE
KHCJIOTHI U €€
COCMHECHUM.
Cynabdartsr .
KA4ECTBEHHAsI

namsTu uHpopmanuio,
HEOOXOIUMYIO JIJISl PeIIeHUs
y4eOHOM 3a71a4H;

5.I1poBepsaTs nHGOpMaLIHIO, H
aXOJUTh JAOMOJIHUTEIbHYIO
uH(pOpMAIUIO, UCTIONB3YS
CIIPaBOYHYIO JIUTEP.

6. [IpumeHsTH TaOIUIIBI,
CXEMBI, MOJICJIHN JIJIS
NOJIy4eHUs] UH(-UU.

7.

MPE3EHTOBATh MOATOTOBICHHY
10 UHGOPMAIHIO B HATJISITHOM
U BepOaIbHOM BU/JIE;

8.CpaBHUBAaTh pa3Iu4yHbIE
HEMETAJUIBL; HAXOIUTh O0IIHE
1 OTJINYHUTEIILHBIE CBOMCTBA;

9.KnaccudurupoBaTts HEMeTa
JUTBI B TPYTITIBI 10
CYILIECTBEHHOMY

PU3HAKY );[IPUBOAUTD
IpUMEPHI B KAUECTBE
JI0Ka3aTebCTBA BbIJIBUTAEMBIX

cepsl ¢
METaJIAMU,

BOJIOPOJIOM U

KHCIIOPOJIOM.

JlemoHcTpanus LHOP, §22,
CBOWCTBA IIpe3eHTalu

OKCHUJIOB CEpHI, u

CEpHUCTOMN

KHUCJIOTBI U €€
conen
OGpasibl coneil.

JL.LO.Ne§ [Ipesentanu | §23,
«kauectBeHHas | g "Cepnas | ynp.l1,3,4
peakuus Ha K.-Ta U €€
cynbGar HOH» conu".

J. xum. cBoiictB | [IOP

H2SO4 m
Ka4yecTB. P. HA
SO4*. Obpasipl
cynbGharoB




peaxius Ha
cyJbar-uoH

40

11. Pemenue
3aja4 u
YIPaXHEHUH .
O06o061Ienne u
cUCTEeMaTHu3alus
3HAHMUU MO
Teme»Hemerann
BI».

Pemenne
YIIPaXHEHUH I10
teme «lloarpynna
KUCJIOPOJa».
IToBTOpeHue
KJIFOYEBBIX ITOHATUN

41

12.
IpakTnyeckas
padora Ned
«Pemenne
JKCIIEpUMEHT.
3a/1a4 10 TeMe
«IToarpynmna
KUCJIOPOJa».

42

13. Pemenue
3aJ71a4 , €CJIN
OJIHO W3
pearupyromnmx
BEIIECTB JIaHO B
N30BITKE .

M30BITOK,
HEJIOCTAaTOK

43

14. A30T 1 ero
CBOWCTBA.

Ctpoenue atoma u
MOJIEKYJIBbI a30Ta,
(bu3UYECKHE U XUM.

MOJI0KCHUH;

10. ycTaHaBnMBaTh NPUYNHHO-
CJIEICTBEHHbBIE CBSI3U U
3aBUCUMOCTH CBOWCTB
HEMETAJJIOB OT UX MOJIOKEHUS
B IIC;

11. OmmuceIBaTh CBOMCTBA
M3y4aeMbIX BEIECTB Ha
OCHOBE HAOIIOJCHUH 3a UX
peBpalleHUsIMU;

12. CocrasiasaTh 1U1aH
MPOCTOTO IKCIIEPUMEHTA;

13. IIporuo3upoBars CBOMCTBA
HEU3YYEHHBIX 3JIEMEHTOB U UX
COCIMHEHUN Ha OCHOBE
3HAHUU O MEPUOAUYECKOM
3aKOHE.

KOMMYHUKATHUBHBIE:

1. BocnpuHUMAaTh TEKCT ¢
YYE€TOM ITOCTABJIICHHOU
y4eOHOM 3a71a4u, HAXOJIUTh B
TeKCcTe HHPOpPMaLUIO,
HEOOXOIUMYIO JJIS €€

Kaprouku. | Iloarorosu
Anroputmsl | TbCs K 1P
Cxemsl Ned
I1.P. Ne4 Ortuer
HaGops1
PEaKTUBOB
AJroput™m Nuausun,.
pelieHns 3a1a4 3aJ1aHMs
Tabnuupl, cxemsl | [IpesenTtanu | §24,
a1, LIOP yop.1,2




CBOMCTBA a30Ta,
MOJy4YE€HUE, POJb
a3ora B MIPUPOJIE.

44-45 15. AMmuax. Crpoenue
16.Conn MoneKkyiasl NHj
aMMOHMS BOJIOPOJHAs CBS3b
JOHOPHO —
AKLENTOPHBIN
MEXaHU3MOM,
CBOMCTBA aMMMAKa.
dus. U XUM.
CBOWCTBA COJIEN
aMMOHMS
46 17. [Tonyunts ammuax
IIpakTHyeckas | ¥ U3y4YUTh €r0
padora Ne5 CBOICTBa
«ITonyuenue
aMMHaKa u
U3YUYEHHE €TO
CBOWCTB»
(ITpakTukym)
47-48 18. Oxcuipl a30Ta,
Kucnoponnsie CBOMCTBA a30THOMN
COEAMHEHUS KHMCJIOTHI KaK
azora. JJEKTPOJIUTA U KAK
19. AzoTHas OKHCITATEIIS.
KHUCJIOTA U €€ [Ipumenenue

COJIN.

A30THOU KUCJIOTHI.

Hutpatsl, cenutpsl.

pelIeHus;

2. Onpenendars uenu,
(GYHKIIUHA YIaCTHUKOB,
CIIOCOOOB B3aMMOJICHCTBHS;

3. IIposIBIATh MHUITUATUBHOE

COTPYJIHUYECTBO B TIOUCKE U
cobope nHpopmaluuy;

4. Pazpemiatb KOH(JIMKTHI —
BBISIBIISITD,
UACHTU(PULIUPOBATh
npoOIeMBl,

5. OCymecTBIATh MOUCK U
OILICHKY abTePHATHUBHBIX
Croco0O0B pa3pelIeHUs
KOH(IIUKTA,

6. [IpuHUMaTh pemenus u
peanu30BbIBaTh UX;

7. YMeTh ¢ JOCTaTOYHOU
MOJIHOTON M TOYHOCTHIO
BBIPA’KaTh CBOU MBICJIU B
COOTBETCTBMH C 3aJauaMu U
YCIOBUSIMA KOMMYHUKAIWH;

Hemonctpauus | LIOP, §25, ynp.5
MOJIyYECHHUE npeseHtanu | §26 , ynop.
aMMHakK, €ro U 4,5
CBOMCTBA
JleMoHCcTpauus
CBOMCTBA COJIEN
aMMOHHUS
IL.P. Ne §, Odopmien
nabopaTtopHoe ue,
obopynoBaHue, WHIUBU]L.
pEaKTUBbI 3aJIaHus
Komnsrorep | §26, ymp.7
Has
nmporpamMmma
«A30T 1 ero
B3aUMO/IENC
B¢ HNO3
¢ Me, *
KaueCTBEHH




49-50 20. ®ocdop. CrtpoeHue aToma Ha
21.CoenvHeHusl | MPUMEPE aTOMa
docdopa docdopa,

aJUIOTPONUSL.
XUMHY.CBONCTBA
dochopuas
KHCJIOTA U €€ COJIU.
buonornueckoe
3HaueHue docdopa

51 22. Pemienue Pemienne
3a7a4 U YIIPaXHEHUH I10
YIPaXHEHUH. teme «lloarpynna
O600u1ieHue 1 azoTay.
cucremarusauus | [losropenue
3HAHUU 10 TEME | KIIFOUEBBIX NOHATUN
«IToarpynmna
a3oTa»

52-53 23.VYruepo. Ctpoenue aroma
24.0xcupl yIJIepOJia, BUIbI
yriiepoza. AJUIOTPOIHBIX
Tomnmso MOAU(PUKALINAMN,

KPUCTAJL.PELIETKH
CrpoeHune MoJIeKyJI
CO u COa,
XHAM.CBOMCTBA U

PEI'YJIAATHBHBIE:

1. TlmanupoBaTh peuieHue
y4eOHOM 3a7jauM: BBICTPAauBaTh
MIOCTIEI0BATEIHbHOCTh
HEO0OXOIUMBIX OIepanui
(asiropuTM ACHCTBHI);

2. OnieHuBaTh BECOMOCThH
MPUBOJUMBIX JI0KA3aTEJIbCTB U
paccyXJ1eHui(«yOeauTenbHO,
JI0’)KHO, UICTHUHHO,
CYIIECTBEHHO, HE
CYIIECTBEHHO»);

3.

KoppektupoBats aesitenbHOC
Th: BHOCUTh U3MEHEHUS B
IPOLIECC C YYETOM BO3HUKIIMX
TPYAHOCTEN U OIIUOOK;
HaMeuaTh CIOCOOBI UX

(0¥

ONIPENEIICHU
€ MOHOB
NOs5
Hemonctpauus | [Ipesenrtamm | §27,
CBOWCTBA a1, LIOP ynp.2,3,4
docdopa
Kaprouku. Nuausun,.
AJITOpUTMBI | 3a1aHUA
Cxembl
Hemonctpauust | [Ipesentanm | §28 ,ynp.
00pa3ioB s, IIOP 6,7,8
rpadura,
KaMEH.yTJIs,
AKTUBUP. YT,
KpHUCTaJINY.
pelIeTKH

J.ITonyuenneCO




NIOJIYYEHHE. yCTpaHEHUS, 2, ETOCBOMCTBA
54 25. YronbHas buonoruueckoe Jl.xauectBennas | L{OP, §29, ynp.7
KHCJIOTA. 3HaueHue yriuepona |4 peaKkuus Ha HOH | IPE3EHTalH
KapGounatst — 3TO OCHOBHOM AHaM3UPOBATE SMOLMOHATBH | CO,* o
YKecTKoCThb 3JEMEHT JKUBOM BI€ COCTOSIHUS, ITOJTyYEHHBIE
BOJIBL. TIPHPOIBL. OT yCHEIIHOW (HeyCHelHOM)
KapGOHATHI, NEATEIIbHOCTH, OLIEHUBATh UX
THAPOKAPGOHATHL. BJIMSIHUE HA HACTPOCHUE
’KecTkocTh BOMBI, 1CJIOBCKA.
METO/BI €€
YCTpaHEHHUS.
55-56 26. Kpemnuii u | KpemHunii kak Hemonctpauus | [Ipesentanm | §30
€ro COCAMHEHUS. | XUM.DJIEMEHT U KOJIJICKLIUH s yop.1.,4, 3,
27.CunukatHasl | IpOCTOE BEIIECTBO, COEAMHEHN CH- 5
IPOMBILIJIEHHOC | €70 COEAUHEHNS, KpEMHUS «Kupuin u
Tb. CBONCTBA, 3HAYECH. U Medoauii»,
MIPUMEHEHHE. ooP
CuinkaTtHas
IPOMBILIJIEHHOCTD.
57 28. Peuienue Pemenne Kaprouku. | IloaroroBk
3az1a4 u YIPAXKHEHUH 110 Aunroputmsl | a k TP
YIPaXHEHUH. teme «lloarpynna Cxemsl Ne6
O600uIeHue yTIEpoaay.
cucremarusauus | [losropenue
3HAHUU 10 TEME | KIIFOUEBBIX NOHATUN
«IToarpynmna
yIIIEpoaay .
58 29. [IpuMeHuTh 3HAHUS I1.P. Ne 6 Odopmiien




IpakTnyeckas
padora Ne 6
«Pemmenne
JKCIIEpUMEHTAIIb
HBIX 3a]1a4 I10
TeMe
«IToarpynmna
asora u
yIjIepoaa»

Ha [IPaKTHKE
Tb

59

30. O6006mIcHHE,
CUCTEMAaTH3aALUSA
Y KOPPEKLHUS
3HaAHUW, YMEHUN
1 HABBIKOB
yYaluxcs 1o
TeMe: «XUMUS
HEMETAJJIOBY.

O06o06menue,
CUCTEeMaTHU3alus 1
KOPPEKILMs 3HAHUM,
YMEHHUU U HABBIKOB
yYaluxcs no TeMe
«Hemeramuibn

60

31.
KouTpouabHas
padora Ne 3 o
TeMe
«Hemeramuibn

KonTtpons 3Hanui,
YMEHHUU U HABBIKOB

ue,
WHJVBUI.
3aJ1aHMs
Kaprouku. | IloBTOoputh
Anroputrmsl | §15-30 .
CxeMbl UHIUBUJ.
NuauBunya | noOBTOpEeHHU
JIbHBIE e
3aJ1aHMs

Tema Opranuveckue Bemecrsa.(16 yacon)




61-62 1. Ilpenmert ITepBoHavanbHbIE
OpPraHUYECKOMU IOHATHSA O
XUMUH. CTPOCHUU
CrpoeHne aTomMa | OpraHu4eCKuX
yraepoja. BEILIECTB.
2.I'omonoru n OcHOBHBIE
U30MEPHI. MIOJIO’KEHHS TEOPUH

XUMHYECKOTO
cTpoenus A.M.
bytneposa.
3Ha4YeHue opr.
xumuu. M3omepus,
TOMOJIOTHSI.

63 3.. IIpenenpuple | CTpOCHUE aNKAHOB.

yriesonopoasl. | Homenknarypa.
YrieBoaopoasl,
0COOEHHOCTH
XUMUYECKUX U
bu3HUecKux
CBOWCTB.

64-65 4, DTUJEH, CTPOEHHUE,
HenpenenvHble | nBOMHAsS CBSA3b.
yriesonopoasl. | ITonmumepuzanus,
OTHIIEH. peakuuu
5.AueTuneH. NPUCOEANHEHNS.
benzomn. AunetnieH. bensou.

JIMYHOCTHBIE:
1.®dopmupoBarth y ydammxcs
y4eOHO-I103HaBATEIbHBIN
UHTEpEC K HOBOMY YU4eOHOMY
MaTepHually u cnocobam
pELIEHNS HOBOM YaCTHOU
3aJlayu.

2. OueHuBaTh COOCTBEHHYIO
y4EOHYIO IeATEIBHOCTh: CBOU
JOCTUXKEHUS,
CaMOCTOSITENILHOCTb,
WHULMATUBY,
OTBETCTBEHHOCTh, IPUYUHBI
Hey1ay

[TO3HABATEJIbHBIE:

1. MonenupoBaThb
IIPOCTPAaHCTBEHHOE CTPOEHUE
MeTaHa, ITaHa, YTUIEHA,
aleTUJICHA.

2. OnuceiBaTh
MPOCTPAHCTBEHHYIO

Hemonctpauust | IIpesentamm | §31,
00pa3ioB s, [IOP 3amucu
OpTraHUYECKUX
BEILIECTB,
MoOJIeNn
Monaenu, §32,
Ta0IUIIbI ymp.4,5
IIpesenranu
s
TaGaupL. §33,
[Ipesentanu | ynp.4,5
s §34, ynp.4




66 6. CiupTsl. O6mwmas popmyna u
[TonsTue o TOMOJIOTHYECKUI
PEAEIBHBIX PAI IPENETBHBIX
OJTHOATOMHBIX OJTHOATOMHBIX
CIIMpTax Ha CIIUPTOB,
npuMepax HOMEHKJIATypa.
METaHOJa U DTaHOJ U METAHOII,
JTaHoJja. 170:¢
TpexaToMHbIN (U3HOJIOTUYECKUX
CIIUPT — CBOMCTBax
TJIMLEPUH. ,3HaYEHUE.

DTUJIEHTIUKOJIb
TJIMLEPHH, ,UX
3HAYCHHUE.
Oxkucnenue
CIIUPTOB B
aJbJETUBIL.

67-68 7.0nH00cHOBHBI | KapOokcunbHas
€ IpeIeJIbHbIC rpynmna. O6mmas
KapOOHOBBIE dbopmyna.

KHMCJIOTHI Ha MypaBbuHas,
npumepe YKCYCHAsi KHCJIOTHI,
YKCYCHOM X CTPOEHHUE,
KUCIOTHIL. Ee CBOWCTBA . peakuus
CBONCTBA U STEpUPUKALIMH.

CTPYKTYpPY U3y4aeMbIX
BEIIECTB.

3. Onpenensatb KaueCTBEHHbIN
COCTaB U3y4aeMbIX BEIIECTB.
Pa3znuyats nousitue
«000JI0UKaY, «IJIEKTPOHHAs
opOUTAIIbY.

4. Paznnuath npeIMeTsl
U3y4EeHUs1 OPraHUYECKOU U
HEOPTraHUYECKOW XUMHUHU.

5. IIporHo3upoBaTh CBOWCTBA
HEU3YUYEHHBIX BEUIECTB U UX
COCIMHEHU Ha OCHOBE
3HaHUI 00 OpraHUYeCcKOu
XUMUHU.

6. Knaccuduumponatsb
OpraHMYECKUEe COCTUHEHHUS 110
KJlaccam, OMICHIBATh U
NpeCKa3bIBaTh X CBOMCTBA B
3aBHCHMOCTH OT CTPOCHUS
MOJICKYJIBI.

7. Ha3piBaTh 0COOEHHOCTH
OPraHUYECKUX COCTUHEHUN,

Hemonctpauust | [Ipesenrtamu | §36,
ropenus cnuptos | a1, [IOP ynp.2
J1. cBoiicTBa [Ipesentanu | §38.
YKCYCHOM s, [IOP Yup.6
KHUCIIOTBI




IPUMEHEHHUE.
8.CloxxHbIC
3¢upsI.

69-70 9.KupsI kak buonoruuecku
CJIOXHBIE 3(QUPHI | BAKHbBIE
TJIMIEPUHA U Opr.BEIECTBA!
KUPHBIX KUCJIOT. | JKUPBI, YTJIEBOIbI.
10.ITonsarue 06 | ®uszndeckue u
yTJIeBOIAX. XAMUYCCKHUE
I'moko3a, ee CBOICTBA.
CBOICTBA U I'moko3a, e€
3HAYCHUE. CBOMCTBA U
Kpaxman n 3HAYECHHUE.
LICJUTI0JI03a, MX | buonornueckas
ouosorudeckast | posib. Kpaxmannt.
pOb. 1I€J1F0J103a

71-72 11. buonorunuecku
AMWHOKHUCIIOTEL. | BaXKHEIC
12.benku. OpPraHUYECKHUE

BCIICCTBA:

AMHHOKHCIIOTHI U
oenku. Cocras,
CTpPOCHHE,

KJIacCU(UKAIUIO U
XUMHUYECKOE CTPOEHUE. SHAMb
OCHOBHbLE NONOJHCEHUS MEOPUU
xXumuueckozo cmpoerus A.M.
bymneposa).

8. Paznmuuate moHATHS
«TpenieNbHbIC
YTJIEBOJIOPOJIBI»,
«TOMOJIOTUYECKUH PSII»,
«U30MEPUSD.

9. 3anuceIBaTh CTPYKTYpPHBIE
dbopMyIIbl U30MEPOB U
TOMOJIOTOB, /1aBaTh Ha3BaHMUS,
Ha3bIBaTh IIPEACTaBUTEIICH
Pa3HBIX KJIACCOB
YTJIEBOJIOPOJIOB, 3aIIUCHIBATH
CTPYKTYpHBIE (POPMYJIbI
BAKHEHUILNX NPEICTAaBUTEIIEH,
U30MEPOB, TOMOJIOTOB.

10. /laBaTh Ha3BaHUS
V3YUYEHHBIM BEIIECTBAM I10
TPUBUAJILHOU U
MEK1YHapOIHOU
HOMEHKJIAType.

11. Ucnonp30BaTh

Hemonctpauust | [Ipesentanm | §39,41
00pasIoB. s, [IOP
Hemonctpauus | Komnerorep | §40, ynp.5
CBOMCTBa Oenka. | Has

HOJJIEPIKKA,

HOP




onoJiornueckas
poJib OEJIKOB.

73 13. [Tomumepsr | OCHOBHBIE TOHATHSA
xumuu BMC.
IIpencrasienue o
niacrmaccax,
BOJIOKHAX.

74 14.I1p. pabota [IpaBuna TexHUKH
«Pacnio3HaBaHue | 6€30MacHOCTH MPU
miacTMacc u BBINIOJIHEHUU
BOJIOKOH» JAHHOU

75 15. O600uenue | Pemenue ynp. no
cBeJieHuH 00 teme «IlepBonau.
OpraHUYeCKUX | PEeACTABICHUS 00
BELIECTBAX Opr.COETUHEHUSAX.

OBTOpPEHUE
KITFOUEBBIX
ITOHSTHM.

76 16. KonTpone 3Hanui
KonTpoabHast | o teme
padora Ne 4 o
TeMe

IpUOOPETEHHBIEC 3HAHUS U
YMEHUS B IPAKTUYECKON
NEeSATENbHOCTH U
NOBCEAHEBHOM KU3HU: -/1JI5
0e3omacHOro o0palleHus ¢
OpraHU4YeCKMMHU BEUIECTBAMU;
- BKOJIOTUYECKH IPAMOTHOTO
IOBEJICHUS B OKPYKAIOIIEH
cpexne;

12.00BSCHSATH OCHOBHBIEC
GbyHKIIMU OEJIKOB B )KUBOM
OpraHu3Me, X 3HaUYCHUS U
YCJIOBUS pa3pylIeHUs WU
JIeHATypaIuu.

13. Onpenensatob
MPUHAJICKHOCTD BEIIECTB K
pa3IMYHBIM KJ1accam
OPraHUYECKUX COCIUHECHUN;
YMETh XapaKTepU30BaTh
XAMUYECKUE CBOMCTBA
M3yUYEHHBIX OPTaHUYECKUX

COEINHEHUN
KOMMVYHUKATHUBHBIE:

1.IlnanupoBaTh yuyeOHoe
COTPYAHMUYECTBO C YYHUTEJIEM
u CBEPCTHUKAMHU —
onpeaeneHue ueneil, GyHKuui

Komnexuun §42 ymp.2
Komnexuun
Kaprouku, | IloBTOputh
CXEMBbI §§ 31-42
[ToBTOpeH
ue




«Oprannueckue
BEILIECTBAY

YYaCTHUKOB, CIoco00B
B3aUMOJICUCTBUS;

2. TlposBASTH WHUIUATHBHOE
COTPYJIHUYECTBO B TMOHCKE HU
cobope nHpopmaruu;

3. YmMmeTh paspemarb
paspemarb KOH(JIMKTHI —
BBISIBIISITD,
UACHTU(PULIHUPOBATH
npoOJieMbl, BECTH TIIOUCK U
OLICHKY aIbTePHATHBHBIX
croco0oB paspeuieHue
KOH(IIHUKTA, NPUHUMATD

PEUICHU IO €Iro pCaIn3alu,

4.YMeTh c JIOCTAaTOYHOU
MOJIHOTOM nu TOYHOCTBIO
BBIP@XKAaTh CBOM MBICIM B
COOTBETCTBMM C 3ajadyaMu U
YCIIOBUSIMH,

5. Bianzete MOHOJIOTMYECKOU
U JIMaJOTHYecKod ¢popMamu
peun B  COOTBETCTBUHU C
rpaMMaTHYE€CKUMU u
CUHTAaKCUYECKUMH  HOPMAaMH
POJIHOTO S3bIKA.




PEI'YJIAATHBHDBIE:

1. IlpuHMMaTh, COXpaHATH
HeaM M CIeNoBaTb WM B
y4eOHOU J1eITeIIbHOCTH;

2. YMeTh IeUCcTBOBATH 110
MJIAHY U IUIAHUPOBATH CBOIO
JIEITEIbHOCTD;

3. YMeTh KOHTPOJIMPOBATH
IIPOLIECC U PE3YIbTAThI CBOEH
NEeATEIbHOCTH, BKIIIOYAsI
OCYILECTBIICHUE
IIPEABOCXUIIAIOLIETO
KOHTPOJISI B COTPYTHUYECTBE C
YUYUTEJIEM U CBEPCTHUKAMU,;

Tema «O0001IeHHE 3HAHMH IO XMMHUH 32 KYPC OCHOBHO#M IIKOJBD) (154)
77 1.I13 u [ICXD O06o06meHne u
J.W. CUCTEMAaTH3ALUSA
Menpeneena. 3HAHUU
3Hauenue 113
78 2. Xumuueckasgs | O0oOIIeHNE U

CBSI3b U
KpHCTAaJ.
PELIETKH.
B3aumMocBsi3b
CTPOEHHUE U
CBOICTB

CUCTEMATHU3AIIUA
3HAHUU

%03 910%0:37 0
3aJaHusl..

J%05010%0:9701 8
3a7JaHus




BCIIICCTB.

79

3.Ypok-
MPAKTUKYM
XuMHueckas
CBSI3b

80-81

4,
Knaccuduxanus
XAMUY.PEAKLIUN
10 Pa3JIMYHbIM
MpPU3HAKAM.
Ypok
YIIPa)KHEHUE T10
HaM1CaHUIo
YpaBHEHUM
XUMUYECKUX
pEaKIUu.

O00011eHUE U
CUCTEMATH3ALIUS
3HAHUU

Nuausun,.
3aJaHus

82

S.IIpocteie n
CJIOXKHBIE
BELIECTBA

O00011eHuE U
CUCTEMATH3ALIUS
3HAHUU

Nuausun,.
3aJaHus

%03 010%0:!
3agaH.

83

6.Knaccuduxkai
sl BEIIECTB.

[IpocTeie
CJIO’KHBIC BEIIECTBA.
['eneTnueckue psaabl
MeTania,
Hemerasiaa. OKCHUabl
(OCHOBHBIE H

Nuausun,.
3aJaHus




KHUCJIOTHBIE),
TUAPOKCUIBI (OC-
HOBAHUS U
KHUCJIOTBI), COJIN: CO-
CTaB,
Kkjaccudukanus u
001111Me XUMHYECKHE
CBOMCTBA B CBETE
TEOpUHU
AJIEKTPOIIUTUYECKOU
JTUCCOIIMATINH H
npeAcTaBlIeHU 00

OKHCJIUTEILHO-
BOCCTaHOBH-
TEJbHBIX PEAKIHIX

84 7.Kucnorsl Juccoruanms Wnnusun.
KHCJIOT U UX 3aJlaHUs

CBOICTBA B CBETE
Teopun /1.
MonekynspHble U
MOHHBIC YPaBHEHUS
peakiun KUCIOT.
Bzaumopericteue
KHCJIOT C
MeETaJIJIaMU.
DIIEKTPOXUMHUYECKHU
Y pA HaPSKEHU N
METaJJIOB.
Bzaumopericteue




KHUCJIOT C OKCUAAMM
METaJLJIOB,
OCHOBAHUSIMHU —
peakuuu
HEUTpAIU3ALIUY.
B3aumonelicTue
KHUCJIOT C COJISIMHU.
Hcnone3oBanue
TaOJINILIBI
PacTBOPUMOCTH ISl
XapaKTEPUCTUKHU
XUMHUYECKHUX
CBOMCTB KHMCJOT.

85

8.OcHoBauusa

Jlucconuanms
OCHOBAHHUM U UX
CBOMCTBA B CBETE
Teopuu /1.
B3aumonelictue
OCHOBAHUM C
KHUCJIOTaMH,
KHUCJIOTHBIMH
OKCHUJAMH U
COJISIMU.
Hcnone3oBanue
TaOJIUILIBI
pacTBOPUMOCTH JJIS
XapaKTEPUCTUKH
XUMHUYECKHUX
CBOICTB

%02 910%0:3%01 8
3aJIaHuA




OCHOBAHHUI.
Pa3noxenue
HEPACTBOPUMBIX
OCHOBAaHUU IIpH
HArpEBAHUHU

86

9.0kcuanl

Coneobpazytomue
(KUCTIOTHBIE U
OCHOBHBIE),
HecosieoOpasyronme
OKCHJIBI

Nuausun,.
3aJaHus

87

10.Conn

CBoliCcTBa coJici B
ceete Teopuu D1,
BzaumopericTBue
COJIeH C MeTaJlllaMH,
YCIIOBHUS
MPOTEKAHUS ITUX
peaKuu.
B3aumopericTBue
COJICH C KUCJIOTaMHU,
OCHOBaHMSIMHU,
COJIIMH

Nuausun,.
3aJaHus




88

11.Xumuueckoe
3arpsi3HEHUE
OKpY’Karouen
CpEIbI U €ro
MOCTIEICTBUSA

XHUMHUYECKOE 3a-
TPSI3HEHHUE OKPY-
JKAIOLIEN Cpelbl U
€ro MOCJICICTBUS
[Tpo6iemsr
0e30ITacHOTO HC-
MMOJIL30BAHUS
BEIIECTB U XUMH-
YECKUX pPEeaKklui B
MMOBCEJHECBHOM
’)Kn3HHU. TOKCHUYHEIE,
rOprOYre U
B3PBIBOONIACHBIE
BellecTBa. beiToBas
XUMHUUYECKas
rPaMOTHOCTb

Nuausun,.
3aJaHus

Tema «XuMuA B CeJIbCKOM X03siiicTBe» (8 1)

89

1.A30T B XWU3HHA
pacTeHun

A3oT u ero
OHMOJIOTNYECKOE
3Ha4YeHUE,
MIOBTOpPEHUE
MaTepuaia

Nuausun,.
3aJaHus

90

2.Kanuii B
YKA3HU PACTCHUU

Kammii u ero
OMOJIOTHYECKOE
3Ha4YeHUE,
MIOBTOpPEHUE
MaTepuaia
OHOJIOTHH .

J%05010%0:9701 8
3aJaHus

91

3.®ochop B

docdop u ero

Nuausun,.




KU3HU pacTEeHUHN | OMOJIOTHYECKOE 3aJIaHus
3HAYCHHUE,
MOBTOPEHUE
Marepuana
OHMOJIOTHH .

92 4.Ynobpenust u | Knaccudukarus JI.O. Nunusu.
170 MUHEPaTbHBIX O3HaKOMJICHHE C 3aJIaHus
Kiaccudukanus. | y1oopeHuit mo obpaznamu

COCTaBy Pa3ITUIHBIX

JEeUCTBYIOIIETO yA0OpeHui.

BEIIIECTBA JI.O. BrnusHue
MUHEPaTbHBIX
y100peHuii Ha
pPOCT U pa3BUTHE
pacTEeHUM.

93 5. XUMHUYECKUE XUMHUYECKHE nnusun.
CpeAcTBa CpeACTBa 3alIUThI U 3aJTaHUS
3aIUTHI U peryJsITOphI pocTa
pETYIATOPBI pacTeHun
pocTa pacTeHUMI

94 6. XuMuueckas XuMuueckas J%05010%0:9701 8
MeTuoparus Meuopalus no4ys 3aJIaHus
TIOYB

95 7.11po6nema [Ipo6Giema 3amuTh 120 01020:3701 8
3aLUTHI OKpY’Karolen 3alaHUs
OKpY’Karolen Cpelbl OT BEILIECTB,
cpeabl OT IPUMEHSIEMBIX B
BEILIECTB, CEJILCKOM
PUMEHSIEMBIX B | XO35HCTBE




CEIIBLCKOM
XO3IUCTBE

96

8.I1p. pabora
9«Pacno3HaBaHu
¢ MUHEPAJTbHBIX
yA00peHUiD)

%02 910%0:3%01 8
3aJIaHuA

97

13.Pemienne
3a/1a4 1o
YpPaBHEHUAM
XUM. pEaKLIMM.

Nuausun,.
3aJaHus

98

14.Ypok —
MPAKTUKYM T10
teme OBP

%05 910%0:3%01 8
3aJIaHuA

99

15VYpok —
MPAKTUKYM T10
Teme MoHHbIe
ypaBHEHUS

%02 910%0:3%01 8
3aJIaHuA

100

16.0600611eHKE
Marepuana 3a
Kypc 9 Kiacca

%05 910%0:3%01 8
3aJIaHuA

101

17.KonTpoJsbHa
s1 pabora B
paMKax
MPOMEKYTOYHO
# aTTecTaunu

102

18.Ananus
KOHTPOJIBHOMN
paboThI







