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8 kiacc

IosicHUTEILHAA 3aANMMUCKA
Pabowas mporpamma mo XuMHM JUIg 8 Kjacca cocraBieHa Ha ocHoBe DenepaibHOTO

roCyJapCTBEHHOTO  00pa3oBaTeIbHOrO CcTaHmapra ooOmero oOpaszoBanusi, [IpumepHoii
IIpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus MO XuMuM Juid 8-9Ki1accoB, aBTOPCKOMN
IporpaMMbl Kypca XuMuH Juist 7-9 kiaccoB o0mieoOpa3zoBarenbHbix yupexjaeHuit O. C.
I'abpuensna, U. I'. Octpoymosa, C. A. Cnankosa, nonyueHHOM MuUHUCTEpCTBOM 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu M.: [Ipocsemnienue, 2019..

Pabouas mporpamma peanuzyercs depe3 YMK TMabpuensu O.C., OctpoymoB W.I'., Cnaaxos
C.A.:

1.YueOHuk st oOmreoOpazoBaTeNbHbIX — opranuzanuil. Xumus.8kmacc [abpuensa  O.C.,
OctpoymoB WN.T'., CnankoB C.A.:. -M.IIpocsemenne.2019

2.Pabouas terpans .Xumus 8 k. ['abpuensa O.C., Octpoymo WN.I'., Cnagkos C.A.:. -
M.IIpocsenienne.2019.

CornacHo ydeOHoMy tuiany MAOYVY «['mmuazus Ne33» ma 2020-2021 ydeOHbIN TOI HA
peanu3anuio 3TOM MporpaMmbl OTBOJMTCS 2 yaca B HEAENIO, 68 4acoB B rof .

1. Tlnanupyemble pe3yJibTaTHI 0CBOEHHS Y4e0HOI0 MPeIMeTa

I Jluunocmmuuie pesyromamot:

1) ocosmanue cBoe STHUYECKOW NPUHAUICKHOCTH, 3HAHME HCTOPUM XUMHUU M BKJIaja
POCCHICKOM XMMUYECKOW HAYKH B MUPOBYIO XUMUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOIIEGHUS K T[IO3HAHUIO XHUMHH; TOTOBHOCTH U
CIOCOOHOCTH OOydaroUuxcs K CaMOpa3BUTUIO M CaMOOOpPa30BaHHI0O HA OCHOBE H3YYEHHBIX
(akTOB, 3aKOHOB M TEOPHH XHMMHHU; OCO3HAHHOTO BBHIOOpAa W TMOCTPOCHHE HWHAWBHIYaIbHOM
00pa30BaTeNIbHON TPAEKTOPUU;
3) ¢opmuposanue 1E€IOCTHOM E€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPA, HEOTHEMJIEMOW YacCThIO
KOTOPOI1 SIBJIsSIETCS XMMHUYECKas KapTUHA MUPa;
4) oenadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DAa3BUTUS HAyKu H
OOLIECTBEHHOM MPAKTUKH, B TOM YHUCIIE U XUMHUYECKUM;
5) ocsoeHue coUMATBHBIX HOPM, MPABWI IMOBEICHHA, pPojell u (GopM COIMANBHON >KHU3HU B
COLIMyMe, MPUPOAEC U YAaCTHOM KM3HU HA OCHOBE HIKOJIOTUYECKOM KYIbTYpbl M 0€30macHOro
oOpallleHus ¢ BellecTBaMH U MaTepuajaMy;
6) ¢dopmuposanue KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHMH CO CBEPCTHUKAMHU U
B3pOCIBIMH B  TMpoiecce  oOpa3oBaTelbHOM,  OOMIECTBEHHO  TOJE3HOH,  yuyeOHO-
UCCIIEeIOBATENIbCKOM, TBOPUECKOM U APYTUX BUJOB AESATEIbHOCTH, CBSI3aHHBIX C XUMHEH.

II. Memanpeomemnule pe3yromamul:
1) onpeoenenue neneit coOCTBEHHOro OOyueHHUs, TTOCTaHOBKA U (GOpMYIHpOBaHUE IJis cebs
HOBBIX 33/1a4;
2) nnanuposaHue TIyTeH JOCTHXKEHHUS IKEaeMoro pe3yiabTara oOOydeHUs XUMUU Kak
TEOPETUYECKOT0, TaK U IKCTIEPUMEHTAIBHOTO XapaKTepa,
3) coomnecenue cBOUX ACUCTBUI C TUIAHUPYEMBIMH PE3YyIbTaTaMU, OCYujecmeieHue KOHTPOIS
CBOEH JEATENILHOCTU B IpOLEcCce JOCTHKEHHs pe3yibTara, onpeoeieHue CocoOOB NeHcTBUN
MIPH BBITMOJTHEHUU TaOOPATOPHBIX U MPAKTUYECKUX PadOT B COOTBETCTBHUHU C MPABUIAMH TEXHUKU
0€30IMacHOCTH;
4) onpedeneHue UCTOYHUKOB XMMHUYECKOW WH(MOpMAIUU, MOJyYEeHHUE U aHAIU3 €€, CO3MaHue
MH(OPMAIIMOHHOTO MPOIYKTA U €ro MPe3CHTAIINS,



5) ucnonv3osanue OCHOBHBIX MHTEJUIEKTYaJbHBIX ONEpallMii: aHAW3a U CUHTE3a, CPABHEHMS U
cUCTEeMaTH3aluy, 0000IIEHNs U KOHKPETU3ALUH, 6blsA61eHIe TPUUNHHO-CIIEICTBEHHBIX CBA3CH U
nocmpoeHue T0TUIECKOr0 PacCyKIEHUS U yMO3AKIIIOUEHUs (MHAYKTUBHOTO, IEAYKTUBHOIO U IO
aHaAJIOTMH) Ha MaTepHalle €ECTECTBEHHO-HAYYHOI'O COJIEP/KaHUs;
6) ymenue co3aBaTh, IPUMEHSTH U MIPEOOPA30BbIBATh 3HAKU U CUMBOJIbI, MOJIEJIA U CXEMBI IS
pereHus yueOHbIX U TIO3HABATEIbHBIX 33/1a4;
7) @opmuposanue WM pazgumue SKOIOTUYECKOTO MBIIIJICHUS, YMEHHE MPHUMEHSTh €ro B
[I03HABaTEIbHONW, KOMMYHUKATHBHOM, COLMAJbHOM MpaKTUKE U  NpodeccroHalIbHON
OpHEHTAINH.
8) eenepuposanue niei U onpeieIICHUE CPEJICTB, HEOOXOIUMBIX JJISl UX peaTu3aliu.

I11. IlIpeomemmnpwie pe3ynbmamosl 0C60EHUA NPOZPAMMBL:
Yuenux nayuumca:

e  XapaKTepu30BaTh OCHOBHbIE METO/IbI TO3HAHUS: HAOIIOIEHNE, U3MEPEHHE, IKCIIEPUMEHT;

e OMNUCHIBaTh CBOMCTBA TBEPIBIX, JKUIKUX, T[a3000pa3HbIX BEIIECTB, BBIACIAS UX
CYLIECTBEHHbIE IPU3HAKHY;

e packpblBaTb CMBICI OCHOBHBIX XHUMHYECKMX [MOHATHH «aToM», «MOJEKyJay,
«XUMHUYECKHH 3JIEMEHT», «IIPOCTOE BEUIECTBOY», «CJIOKHOE BEIIECTBOY», «BAJIEHTHOCTHY,
«XUMHUYECKasl peakius», UCIOJb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

e packpbIBaTh CMBIC]I 3aKOHOB COXpPaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa,
ATOMHO-MOJIEKYJIIPHON TEOPHH;

e pasznuyaTh XMMHUYECKHE U (PU3UYECKUE SIBICHUS,

e Ha3bIBaTh XMMHUYECKUE DJIEMEHTHI;

e  OIpeAeNsATh COCTaB BEUIECTB M0 UX popMysam;

e ONIpENENATh BAIECHTHOCTh ATOMA JIEMEHTA B COCIUHEHUSX;

e  ONIpENENATh TUIl XUMHUYECKUX PEaKLNi;

e Ha3bIBAaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIUI;

e  BBISBIIATH IPU3HAKHU, CBUJICTEIbCTBYIOLIME O IMPOTEKAaHUU XMMHUYECKON peaKUuu MpU
BBITTOJTHEHUU XUMHUYECKOTO OTIBITA;

e  COCTaBJIATH GOPMYIIBI OMHAPHBIX COCIUHEHHIA;

e COCTaBJIATh YPaBHEHUSI XUMHUECKUX PEaKLIU;

e coOmonaTh mpaBuiia 6€30MmacHoi paboThl IPU MPOBEICHUH OIBITOB;

e TOJBH30BATHCS T1AOOPATOPHBIM 000PYIOBAaHHEM U TIOCYI0M;

e  BBIYHUCIITH OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

e BBIYUCIISITH MACCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA 10 (POpMYie COSAUHEHUS;

e  BBIYUCIISTH KOJUYECTBO, 00bEM MIIM MAcCy BEIIECTBA MO0 KOJIUYECTBY, 00BEMY, Macce
peareHTOB WM MPOAYKTOB PEAKIUU;

e  XapakTepu3oBaTh GU3NYECKUE U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB: KHCIOPOaa U
BOJIOPOJA;

e MOJyYaTh, COOMPATH KUCIOPO U BOJIOPOL;

e  pacmo3HaBaTh OIMBITHBIM MYTEMIa3000pa3HbIE BEUIECTBA: KUCIOPO, BOJOPO/I;

e  packpsIBaTh CMBICI 3aKOHA ABOTaapo;

e pacKphIBaTh CMBICI TOHATHH «TEINIOBOW HPQPEKT peakuum», «IK30TEPMHUECKHE
peakuum», «3HI0TEPMUYECKUE PEAKLIUNY;

e  XapaKTepu30BaTh (PU3MUYECKHE U XUMHUECKUE CBOICTBA BOJIBI;

*  pacKpbIBaTh CMBICI IOHSTHS «PACTBODPY;

e BBIUMCIISITH MAaCCOBYIO JIOJIO PaCTBOPEHHOIO BELIECTBA B PACTBOPE;

e TPUTOTOBJISITH PACTBOPHI C ONIPENEIEHHON MacCCOBOM J10JIEH PACTBOPEHHOT'O BEIIECTBA;

e Ha3bIBaTh COCIMHEHUS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

e XapakTepu3oBaThb (HU3UUYECKME U XUMHUYECKHE CBOHCTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIECTB: OKCUJOB, KUCIIOT, OCHOBAHUM, COJIEH;

e  OIpEAENATh NPUHAAIEKHOCTD BEIIECTB K ONPEAECIEHHOMY KJIacCy COEANHEHNI;

e COCTaBIATH (HOPMYIIBI HEOPTAaHUUYECKUX COCANHEHUH N3ydEeHHBIX KIacCOB;



IIPOBOJUTH OIIBITHI, IMOATBEPXKAAIOLINE XUMHUUECKUE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

pacrno3HaBaTh ONBITHBIM MYTEMPACTBOPHI KHUCIOT M ILIENOYEH MO0 MU3MEHEHHIO OKPAacKu
HUHJMKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXK/1y KJIACCaMU HEOPTAHUYECKUX COEIMHEHUM;
PacKpbIBaTh CMBICI IIEPUOINYECKOTO 3aKOHA;

OOBSICHATh (U3WYECKHH CMBICT AaTOMHOTO (IOPSAKOBOTO) HOMEpa XHMHUYECKOTO
2JIEMEHTa, HOMEpPOB TPYINIbl M IMEpUOAAa B MEPUOJUYECKON CHCTEME XHMHUYECKUX
anemenToB /.M. Menpeneena;

OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHs CTPOCHHUS aTOMOB, CBOWCTB DJIEMEHTOB B
npesienax MajibIX EPUOJIOB U IIaBHBIX MOATPYII;

XapaKTepU30BaTh XMMHUYECKHUE 3JEMEHTHl (0T BOJOpPOJAA 10 KajblUsl) HA OCHOBE HX
MoJIoXKeHUsl B nepuoandeckoit cucreme J[.M. MenneneeBa u 0coOeHHOCTENW CTPOCHUS UX
aTOMOB;

COCTaBJISATh CXEMBl CTPOEHHUSI aTOMOB MeEpBbIX 20 AJIEMEHTOB MEPUOIUYECKONW CHCTEMBbI
.. Mennaeneena;

PacKpbIBaTh CMBICI MOHATHI: «XUMUYECKAs CBA3bY, «AJIEKTPOOTPULIATEILHOCTHY;
XapaKTepu30BaTh  3aBUCHUMOCTh  (PU3MYECKMX  CBOICTB  BEUIECTB OT  THUIIA
KPHUCTAJUTMYECKOMN PEIIETKH;

OTIPEENATh BUJ XMMHUECKON CBS3U B HEOPTAHUYECKUX COECTMHEHUSX;

n300paxaTh CXeMbl CTPOCHHMS BELIECTB, 00pa30BaHHBIX PA3HbIMH BHUJAMU XUMHUYECKHX
CBsI3€;

PacKpbIBaTh CMBICI IOHSATHM  «UOH», «OKHCIUTENb», «CTENEHb OKHCICHUS»
«BOCCTAHOBUTEIIbY, «OKHCIECHUEY, KBOCCTAHOBIICHUE);

OTIPEICIIATh CTEIICHb OKUCICHHS aTOMAa YJIEMEHTa B COCINHEHNUU;

IIPOBOJUTH PEAKLUU, IOATBEPKAAIOIINE KAYECTBECHHBIN COCTaB PA3JINYHBIX BELIECTB;
ONPEACIIATh OKUCIIUTENb U BOCCTAHOBUTED;

COCTAaBJIATh YPABHEHMS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINN;
KJIaccu(UIUPOBaTh XUMUYECKUE PEAKLUHU 10 Pa3IMYHBIM MIPU3HAKAM (YUCIO U COCTAB
HCXO/IHBIX BEIECTB U IPOAYKTOB PEAKIIUHU, TEIJIOBOH 3 PEKT peakium);
XapaKTEepU30BaTh B3aUMOCBS3b MEXKY COCTaBOM, CTPOEHUEM M CBOMCTBAMH HEMETAILIOB;
IIPOBOJIUTH ONBITHI IO MOJIYYEHHIO, COOMPAHUIO U U3YYECHUIO XMMHUYECKHX CBOWMCTB
ra3o000pa3HbIX BEIIECTB: KUCIOPO/Ia, BOJOPOAA;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJIEKUCIbIN a3 U AMMHAK;
XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMU METAJUIOB;
OLICHMBATh BJIMSHHUE XUMHUYECKOIO 3arpsA3HEHUS OKPYKAIOILEH Cpelbl Ha OpPraHu3M
YEJIOBEKA;

I'PaMOTHO 00paIaThCcs C BELUIECTBAMU B [IOBCEJHEBHOM KU3HMU.

Yuenux noayuum 603MOMNCHOCHIb HAYHUUMbCA:

BBIJIBUTaTh M TPOBEPATH SKCIEPUMEHTAIBHO THUIIOTE3bl O XHUMHYECKHX CBONCTBaxX
BEII[ECTB HAa OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE
peaKLMM, O XapaKTepe U NPOAYKTAX PA3TUUHBIX XUMUYECKUX PEAKIIU;

XapaKTepU30BaTh BELIECTBA MO COCTaBY, CTPOEHUIO M CBOWCTBaM, YCTAHABIMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBA3M MEX/y JaHHBIMU XapaKTEePUCTUKAMU BEIIECTBA;
MPOTHO3UPOBATh  CIIOCOOHOCTH  BEHIECTBA  MPOSIBISATH  OKHUCIWTENbHBIE — WIH
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YUETOM CTENEHEH OKHUCIEHHUS 3JIEMEHTOB, BXOISIIUX B
€ro COCTaB;

COCTaBJSITh  YpPaBHEHUS  pEaKIui, COOTBETCTBYIOIIHNX MOCJIEeI0BATEIbHOCTH
MpeBpalIeHU HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;

WCIOJIb30BaTh MPUOOPETEHHBbIE 3HAHUS IS JKOJOTHYECKH TPaAMOTHOTO TOBEJICHHUS B
OKpYKaroLEen Cpele;



. HCIIOJIB30BAaTh HpI/I06peT€HHbI€ KIIFOUYCBLIC KOMIICTCHIIMU IIPU BBIMIOJIHCHUU IMPOCKTOB U
y4eOHO-UCCIEI0BAaTENbCKAX 3aJau II0 H3YYEHUIO CBOMCTB, CIIOCOOOB IOJY4EHHS H
pacro3HaBaHMsI BEIIECTB;

. 00BLEKTUBHO OLICHUBATH I/IH(i)OpMaLII/IIO 0 BCHICCTBAX U XUMHUUYCCKUX MMPOUCCCAX;

e KPUTHYECKH OTHOCHTHLCS K IICEBIOHAYYHOU MH(pOpMAIHH, HET0OOPOCOBECTHON peKiIaMe B
CpeAcTBax MacCOBON MH(pOPMAIINH;

. OCO3HaBaThb 3HAYCHHUC TCOPCTHYCCKUX 3HAaHUM TI0 XHUMHHU JJIsL HpaKTI/I‘-ICCKOf/’I
TEATeIbHOCTH YEI0BEKa,

. CO3JaBaTb MOJCIIM U CXCMBbI IJIs PCIICHUA y‘~I€6HBIX W IIO3HABAaTCJIBHBIX 3aJ1a4,

e [IOHMMAaTh HEOOXOJIUMOCTb COOJIOJEHMS MPEANHUCAHUM, MPeIIaraéMblX B MHCTPYKIUSAX
0 WCMOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBON XUMUU H J|

2. Conep:kanmne yueOHOro npeamera
HavanbHble NOHSTHUS U 3aKOHBI XMMUH
Tena u BemiectBa. CBoMcCTBa BeHIECTB. OJTaJOHHbIE (U3NYECKUE CBOWCTBA BEILECTB.
Marepuansl u MmaTepuanoBeeHue. Poiab XUMuM B )KU3HU COBpEMEHHOTO 001iecTBa. OTHOIIIEHHE
oOmiecTBa K XuMuu: xeMouius u xemopoOousi.

Metoasl u3ydenust xumuu. HaOmromenwe. OxcnepumeHT MonenupoBanue. Monaenun
MaTepuaIbHbIC U 3HAKOBHIC WJIH CHMBOJIHHBIC.

la3el. XKuakoctu. TBEpapie BemecTBa. B3auMHble mnepexoipl MEXAy arperaTHbIMHU
COCTOSTHUSIMU BELIECTBA: BO3TOHKA (CyOnuMalus) u fecyOonumanus, KOHJISHCalus U UCIapeHue,
KpUCTAJUTH3aIUS ¥ TUIaBJICHHUE.

Ouznyeckue sBIeHUS. YuCThle BelecTBa U cMeCH. | OMOTreHHbIE U FeTePOTeHHbIE CMECH.
Cmecu razooOpassbie, x)uakue u TBEpAbIC. CHOCOOBI pa3ieNieHuss CMeced: MeperoHka, Wiu
TUCTWJUISILIMS, ~ OTCTaWBaHWEe,  (WIbTPOBAHWE,  KpUCTANIM3allMs WM  BbIIapUBaHUE.
Xpomatorpadus. [I[pumMeHenne 3Tux cnocoOoB B JIAOOPATOPHOU MPAKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XHWMHYECKHE DIIEMEHTBl. ATOMBI M MOJIEKyJbl. [IpocTeie u cioXHBIE BelECTBA.
AnnoTtponus Ha npuMmepe Kuciopoaa. OCHOBHBIE MOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYSHHUSI.
Nownsl. BemnectBa MOJNEKYISPHOTO U HEMOJIEKYASPHOTO CTPOCHUSI.

3Haku (CHUMBOJIBI) XMMHUYECKUX »dJeMEHTOB. MHdopmaiwms, KOTOpYO HECYT 3HaKu
XUMHUYECKUX DJIEMEHTOB. OTUMOJIOTHS HAa3BaHUW HEKOTOPBIX XHMHUYECKUX OJIEMEHTOB.
[Tepuoaunueckas Tabmuma xumudeckux 3aeMeHToB J[. M. MeHumeneeBa: KOPOTKONEPHUOAHBIA U
JUIMHHOTIEpUOAHBIN BapuaHThl. [lepuoap! u rpynmsl. [ 1aBHas 1 noOo4YHas MOATPYMIbI UK A- U
B-rpynnel. OTHOCHUTEIBHAS aTOMHAs Macca.

Xumuueckue ¢Gopmynsl. Munekcsl u kod3dpduumentsl. OTHOCUTENbHAS MOJEKYISpHAs
Macca. MaccoBasi 10J1sI XUMHUYECKOTO 3JIeMeHTa B coeanHeHud. Hdopmaiins, KOTopyro HECyT
XUMHYECKUEe (hOPMYIIBI.

BanentHocts. CrtpykTypHble (QOpMynabl. XUMHUYECKHE SJIEMEHTHI C IOCTOSHHON U
MEPEeMEHHON BaJeHTHOCTHIO. BbIBOA (QopMynbl coeAuHEeHHs MO BajleHTHOCTH. OmpeneneHue
BaJICHTHOCTH XWMHUYECKOTo »djeMeHTa 1o Qopmyne BemecTBa. CocTaBleHUE Ha3BaHUN
COCIMHEHUH, COCTOSIIUX U3 JABYX XUMHUUYECKHX JJIEMEHTOB, [0 BaJEHTHOCTU. 3aKOH
MOCTOSTHCTBA COCTaBa BELECTB.

Xumuueckue peakuuu. PeareHTl M NpoAyKThl peakuuu. [Ipu3HaKM XUMHYECKUX
peakuuii. YcioBus UX MPOTEKaHUsA M MpekpaunieHus. Peakuuu ropeHus. JK30TEPMHUUYECKUE U
SHIOTEPMHUUECKHUE PEAKIUU.

3aKOH COXpaHEHHUsI MAaCChl BELIECTB. XUMHUECKHE ypaBHEeHUs. COCTaBIEHNE XUMUYECKUX
ypaBHeHuil. MadopMalius, KOTOPYro HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukaruss XMMHUYECKHX PEAKIMi MO COCTaBy W YUCIY PEareéHTOB U MPOIYKTOB.
Tunel XuMUYeCKUX peakuuid. Peakiuu coeauHEHUs, paslIoKEHUs, 3aMelleHuss H OoOMeHa.
Karanuzatops! u katanus.

JdemoHcTpanmnu.



Komnekuust MarepuaioB U U31€IUN U3 HUX.
Mojenu, HCcrosib3yeMble Ha ypokax (U3UKH, OMOJIOTHH U reorpadum.
OOBEMHBIE U MIAPOCTEPIKHEBBIE MOJIETT HEKOTOPBIX XUMHUUECKUX BELIECTB.
Monenu KpUCTauINYECKUX PELLETOK.
Cobupanue mpudopa AJs MOTydeHHs ra3a U IMPOBEpPKa €ro Ha FTePMETHIHOCTb.
Bosronka cyxoro npa, noja win HaTajanHa.
ArperaTHble COCTOSIHUS BOJIBI.
Pa3nenenue qByX HECMENINBAIOIUXCS JKUAKOCTEN C TOMOLIBIO AEITUTEILHON BOPOHKH.
Juctumstop u ero padoTa.
YcranoBka ais punbTpoBaHus u e€ padoTa.
YcTaHoBKa /715 BeITapuBaHUs U €€ padoTa.
Konnexuust ObITOBBIX pUOOPOB ISt GUIHTPOBAHUS BO3AYXA.
Pa3nenenue kpacsiiero Bemectsa oMacTepa ¢ IoMOIIbI0 OyMakHON XpomaTorpaduu.
Monenu amaoTponHbIX MOAUGUKALIMN YIIIepoia U CEpbl.
[Tony4yenue o30Ha.
Hoprpers M. 5. Bepriennyca u J1. K. Menaeneesa.
KopoTkonepnoiHeiil 1 IIuHHONEPHOAHBIN BapuaHThl Ilepuonnueckoi cucremsr Jl. M.
MenneneeBa
KoHcTpynpoBanue mapocTep:KkHEBbIX MOIETIE MOJIEKYII.
Amnmapat Kunmna.
Paznoxxenne 6uxpomara aMMOHUSI.
I'openue cepbl 1 MarHUEBOM JICHTHI.
[Toptpetsr M. B. JlomonocoBa u A. JI. JlaByasne.
OnBITHL, MIUTFOCTPUPYIOIINE 3aKOH COXPAHEHUS MaCChl BEILIECTB.
l'openne d¢ocdopa, pacTBopeHHe TNPOAYKTa TOpPEHHS B BOJAE M HCCIEIOBaHUE
MOJY4EHHOTO PacTBOPA JJAKMYCOM.
B3anmopelicTBre CONSIHOM KUCIOTHI C HUHKOM.
e Tlonyyenue ruapoxcuaa meau(ll) u ero pasznoskeHue npu HarpeBaHUU.
JlaGopaTopHble ONBITHI.
1. O3HaKOMIICHHE C KOJUICKITUEH JIab0PaTOPHOM MOCYIbI.
2. IIpoBepka npubopa [yis MOJIy4eHHUs: Ta30B Ha TEPMETUYHOCTb.
3. O3HaKOMIIEHUE C MUHEpAJIaMH, 00pa3yIOIUMHU IPAHUT.
4. ITpuroToBieHNE reTepOreHHON CMECH TIOPOIIKOB CEPhI U JKEJIe3a U UX pa3/IeJICHuUE.
5. B3aumoieficTBiE pacTBOPOB XJIOPHI0B U HOAUJIOB KaJIHsI C paCTBOPOM HHUTpaTa cepedpa.
6
7
8

. [Honmyyenune ruapoxcuga Meau(1l) u ero B3aumoieiicTBue ¢ CEpHOM KUCIOTOM.

. B3aumopelicTBue pactBopa cojibl ¢ KUCIOTOM.

. IIpoBepka 3aKOHa COXpaHEHHUsI MacChl BEIIECTB Ha IPUMEPE B3aUMOACUCTBUS IIEI0UYH U
KUCJIOTBI.
9. IlpoBepka 3aKOHA COXpaHEHHUS MAcChl BELIECTB HA IPUMEPE B3aUMOJECHCTBHS IEIOYU U COJIU
xenesa (I10).
10. Pa3znoxeHue nepokcuja BoJIopoJia ¢ moMomsto okcuaa Mapranna (IV). 11.3amemenue
KEIIE30M MEIM B MEJHOM KYIIOPOCE.
IIpakTnyeckune padoThI.
1. 3nakoMcTBO ¢ 1abopaTopHbIM 00opynoBaHueM. [IpaBuia TexHuku OGe30mMacHOCTH pu padoTe
B KabuHeTe XumMuH. HekoTopbie BUabI paboT.
2. Ananu3 nousbl («OUYNCTKA TOBAPEHHOM COMNY).

Baxueiimue npeacTaBuTe M HeOPraHm4ecKux BeuecTs. KojimyecTBeHHbIe OTHOLIEHNS B
XHMHH
CocraB Bo3ayxa. [lonstue 06 06beMHOIT 1071€ ((P) KOMIOHEHTA MPUPOIHOM T'a30BOM cMecH
— Bo3ayxa. PacueT oObeMa KOMIOHEHTA ra30BOil CMECH 110 €ro 00beMHOH J0J1e M HA0OOPOT.



Kucnopoa. Ozon. [lonydenue kucnopoaa. Cobupanue u pacro3HaBaHue KHUCIOPOa.
XUMHUYECKUE CBOMCTBA KUCIOPOIa: B3AUMOICHCTBUAE C METAJIIaMU, HEMETAJUIAMU U CIIOKHBIMHU
BelecTBamu. [Ipumenenue kuciopoaa. KpyroBopot kuciioposaa B mpupoie.

Oxcunpl. O6pa3zoBanue Ha3BaHUM OKCHIIOB 110 UX popmyinaM. CocraBneHue hopmyi
OKCHJIOB TI0 UX Ha3BaHMsM. [IpencraBuTenn OKCUI0B: BOJA U YIIICKUCIBIN ra3, HeraméHas
W3BECTb.

Bonopon B mpupoje. ®usndeckre 1 XUMHUYECKHE CBOMCTBA BOJIOPOA, €T0 MOJyYeHUe U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u ux kinaccupukanus. MaaukaTopsl. Tabaumma pacTBOPUMOCTH.
Consinas 1 cepHasi KUCIOTBI, MX CBOWCTBA U IPUMEHEHHE.

Comnu, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTh coneil B Boje. [IpencraBurenu comnei:
XJIOpUJ HaTpus, KapOoHaT HaTpus, pochaTt KaabIysl.

[Tocrostnnas ABoraapo. KonnuectBo BeniectBa. Mosib. Monsipnas macca. Kparasie
€AUMHUIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MIIJITUMOJIb U KUJIOMOJIb, MIJITUMOJISIPHAS U
KHJIOMOJISIPHAsI MacChI BEIIIECTBA.

Pacuets! ¢ uCIOMB30BaHUEM MOHIATHI «KOJTHMYECTBO BEIIECTBAY, «MOJIAPHAS Maccay,
«MOCTOSTHHAsI ABOTaZpo».

3akoH ABoraapo. MossipHbIli 00beM ra3000pa3HBIX BemecTB. OTHOCUTEIbHAS
IJIOTHOCTH OJHOTO T'a3a 10 JAPYroMy.

Kpatubie equHUIBI H3MEPEHUST — MIJITUMOJISIPHBIN ¥ KUJIOMOJISIPHBIA 00HhEMBI
ra3000pa3HBIX BEIIECTB.

Pacuets! ¢ Hcnonb30BaHUEM MOHITHH «KOJMYECTBO BEIIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSIHHAS ABOTAIPOY.

PacueTsl ¢ nCOaB30BaHNEM MOHATHI «KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay,
«MOJIIPHBIN 00BEM T'a30BY», «UHUCI0 ABOTAIPOY.

I'mapocdepa. Kpyrosopot Bopb! B mpupoie. PU3ndecKue U XMMHUECKHE CBOMCTBA BOIBI:
B3aMMOJEHCTBUE C OKCUIAMHU.

OcHoBaHus1, UX cOCTaB. PacTBOpUMOCTh OCHOBaHUM B BoJie. MI3MeHEeHnE OKpacKu
WHJMKATOPOB B LIeJI0YHOU cpeze. [IpencraBureny menodei: rTuIpoKCUabl HATPUs, Kaaus U
KaJIbLIMSL.

PactBopurens u pactBopénHoe BemecTBo. PactBoprel. PactBopenue. I'unpatsl.
MaccoBas 105151 paCTBOPEHHOTO BellecTBa. PacyeTsl, CBA3aHHBIE C UCIIOIb30BAHUEM MTOHATHS
«MaccoBasi J0Ji1 paCTBOPEHHOIO BEILIECTBAY.

JdemoHcTpanmnu.

Onpeznenenue coaepKanus KUCIOPO/ia B BO3AyXE.

[Tonyyenue kucaopoa pa3iokKeHUeM IepMaHTraHaTa Kajlds U epoKCcuaa BoI0poa.
Cobupanue MeToJ0M BBITECHEHHUS BO3AyXa U BOJIBI.

Pacno3naBanue kucinopoja.

I'openue maruus, xenesa, yris, cepsl U pochopa B KUCIOPOIE.

Konnekuust okcnion

[Tonyuenue, cobupanue 1 pacrio3HaBaHKE BOJIOPOA.

I'openue Bogopona.

BiaumoneiictBue Bomopoaa ¢ okcunom meau (II).

Konnekuust MUHEpaIbHBIX KHCIIOT.

[IpaBuno pa3baBneHus: cepoil KUCIOTHI.

Konnexkuus coneit.

Tabnuua pacTBOPUMOCTH OCHOBaHUM, KUCIIOT U COJIEH B BOJIE.

HekoTtopsie MeTasibl, HEMETaUIbl U COEIMHEHUS KOJIMYECTBOM BEUIECTBA B 1 MOJIb.
Moaens MonsipHOTO 00BeMa ra3000pa3HBIX BEIIECTB.

Konnexkuust ocHoBanuii

JlabopaTopHbIe ONBITHI.



12. ITomyTHEHHE N3BECTKOBOW BOJIBI IIPH MIPOIYCKAaHUM YIJIEKHUCIIOTO ra3a.

13. [onyyenue BoOpO/1a B3aUMOICUCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.

14. Pacnio3naBaHue KUCJIOT MHAUKATOPAMH.

15. 3MeHeHne oKpacKu UHIMKATOPOB B LLIEJTOYHOM Cpeie.

16. O3nHakomileHHE € NpenaparaMd JOMallHEH WU HIKOJIBHOM anTedyKu — pacTBOpPaMH
IIEpOKCHJIA BOAOPOIa, CIIUPTOBOM HACTOMKM MO/ M HAIIATBIPHOTO CIIMPTA.
IIpakTnuyeckune padoThl.

3. Ilomyuenue, cobupanue u pacro3HaBaHUE KUCIOPOa.

4. Ilonydyenue, coOMpanue U pacro3HaBaHUE BOJAOPO/IA.

5. IIpuroToBieHre pacTBOPOB COJIEH C X 3aJaHHOM MacCOBOM JTOJIEH.

OcHOBHBIE KJIaCChl HEOPrAaHUYECKUX COeNHEeHU

O06o06mmenne cBeieHn 00 OKcuIax, UX KIAaCCU(PHUKAIMU, Ha3BaHMSIX WU CBOMCTBax.
CriocoObl TOTy4eHHS] OKCHIOB

OcHoBanus, UX Kiaccu(ukaius, Ha3BaHUS M CBOWCTBA. B3ammoelcTBie C KUCIOTaMH,
KHCIIOTHBIMH OKCHUJAMU U COJsIMU. PaznokeHne HepacTBOPUMBIX OCHOBaHHM. (CrocoObl
MOJTy4E€HHS] OCHOBAHUH.

Kucnotel, nx xmaccudukammss v HazBaHusg. OOIME XUMUYECKHE CBOMCTBA KHCIOT.
B3anmopeiicTBie KUCIOT € METAJUITaMH. OJIEKTPOXUMHUYECKHN P HANpPsHKEHWHA METaJUIoB.
BzaumopelicTBre KUCIOT C OKCHIAAMH MeTaloB. B3auMoaelcTBUE KHCIOT C OCHOBAHHSIMH —
peakuus HeWTpanu3anuu. BzammonenictBue KUcIoT ¢ cosiMu. [lomydeHne OECKUCIOPOIHBIX U
KHUCJIOPOJCOAEPKAITUX KUCIIOT.

Comu, wux xnaccupukamuss W CBOMCTBA. B3ammojeicTBue cojiel ¢ MeTalaMu,
0COOEHHOCTH ATHX peakiuii. BzanmonelcTBre coei ¢ COsIMHU.

'enernueckue psAnpl MeTalyla ¥ HeMmeTaula. |'eHeTuyeckas CBSI3b MEXKIY Kilaccamu
HEOpPraHUYECKUX BEILIECTB.

JlaGopaTopHble ONBITHI.
17. BzauMoelicTBHE OKCHUIA KAJILIHA C BOJIOH.
18. IlToMmyTHEHHE N3BECTKOBOM BO/IBI.
19. Peakius HeWTpaIM3alluu.
20. ITomyuenue runpokcuaa meau (1) u ero B3aumoelicTBUE C KUCIOTOM.
21. Paznoxenue ruapokcuna meau (II) mpu HarpeBanum.
22. BzauMoencTBre KUCIOT C METALJIAMU.
23. B3auMoencTBre KUCIIOT C COJIIMU.
24. O3HaKOMIIEHHE C KOJJIEKIIHEH COJIEH.
25. BzaumoneiictBue cynbdara meau (II) c xenesom.
26. B3anMoencTBue coeil C COJIIMU.
27. I'eneTnyeckas CBs3b Ha MPUMEPE COCTUHEHUN MEIH.
IIpakTHyeckue padoThl
6. Pemenue skcnepuMeHTaIbHBIX 3a/a4.
Iepuoanyecknii 3axoH U Ilepruoanyeckasi cucreMa XuMu4eckux dinementon . 1.
MenpgesieeBa U CTPOEHHE ATOMA

EcTtecTBeHHBIE CceMelicTBA XMMHUYECKHX DJICMEHTOB: IIEIOYHBIC M IEIOYHO3EMEIbHEIC
METaJlIbl, TAJIOTEeHbI, UHEPTHBIE (O1aropoanbie) ra3pl. AMpoTepHOCTE. AMPOTEPHBIE OKCUABI U
rugpokcuabl. KoMIiekcHbie comu.

Otkpeitne JI. W. MenneneeBsiM Ilepuonnueckoro 3akoHa U CO3JIaHUE UM
[lepuoanueckoil CUCTEMBbI XUMHUYECKHUX DJIEMEHTOB.

AToMmBl Kak (opma CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIC CBEACHUS O
CTpoeHUH aroMmoB. Jloka3aTenbCTBa CIOKHOCTH CTpoeHust aromoB. OmbiTel Pesepdopna.
[InanerapHas MOJ€NIb CTPOEHUS aTOMA.

CocraB aTOMHBIX SiJ€p: NPOTOHBI, HEUTPOHbL. (OTHOCUTENbHAs aTOMHas Macca.
B3anmoCBsI3b NOHATUI «IIPOTOH», KHEUTPOHY», KOTHOCUTEIIbHAS ATOMHAsI Maccay.



Muxkpomup. OnekTpoHbl. CTpoeHHME 3JIEKTPOHHBIX YPOBHEH aTOMOB XHMHMUYECKUX
aneMeHTOB NeNe 1-20. [TonsiTue 0 3aBepIIEHHOM JIEKTPOHHOM YPOBHE.

N3oronsl. ®@usnyeckuil cMmpici cuMBOMKM Ilepuoanueckoil cuctemsl. CoBpeMeHHas
¢dopmymupoBka Ilepmonmueckoro 3akoHa. VI3MEHEHHUS CBOWMCTB 3JEMEHTOB B NEpUOJAX U
rpymnmnax, Kak QyHKIUs CTPOCHHUS dIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTajlyla M D3JE€MEHTa-HeMeTaljla 10 HX IOJOXKEHUIO0 B
[Iepunoanueckoii cucrteme xumMmudeckux anemenTos . 1. Menneneesa.

JdemoHcTpaumnu.

Paznuuaneie hopmbl TaOIUI TEPHOANYECKON CHCTEMBI.

MonenupoBanue noctpoenus [lepuoanueckoii cucremsl . . Menneneena.
Mopnenu aToMOB XMMUYECKHX 3JIEMEHTOB.

Monenu aToMOB 371€MeHTOB |—3-T0 nepuoioB

JlabopaTopHble ONBITHI.

28. Ionyuenue ampoTEepHOTO THAPOKCHIA U UCCIIEOBAHUE €0 CBOMCTB.

Xumuyeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

HNonnas xumuueckasi cBsi3b. MoHbI, 00pa3oBaHHBIE aTOMaM{ METaUIOB M HEMETAJIJIOB.
Cxembl 00pa3oBaHMsS MOHHOW CBSI3U JUIsl OMHApHBIX coeluHeHUH. MoHHBIE KpHCTayuInyecKue
peméTku u (PU3NYECKUe CBOMCTBA BEMIECTB C ATUM TUIOM perméTok. [lousTue o GpopMynbHOM
€AVHULE BELIECTBA.

KoBanenTHass XxumMu4ecKkasi CBsS3b. DJICKTPOHHBIC U CTPYKTYpHBIe dopmynbl. [loHsTHE O
BasieHTHOCTH. KoBasjieHTHast HemoJisspHas CBsA3b. CXxeMbl 00pa30BaHUsI KOBAJCHTHOUW CBSI3M IS
OMHApHBIX coeqUMHEHH. MoJleKynsipHble U aTOMHBIE KPHUCTaUIMYECKUE PEHIETKH, U CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

DIIEKTPOOTPUIIATENBHOCTh. Psim  snmekTpoorpuniarenbHocTd. KoBaneHTHas moJisipHas
XUMUYecKas cBs3b. Jumnoas. Cxembl 00pa30BaHMs KOBAJECHTHOM MOJIAPHOM CBSI3H JUIsI OMHAPHBIX
coeMHEHU. MOJeKyIsspHblE U aTOMHBIE KPUCTAUNIMYECKUE PEHIETKH, U CBOMCTBA BEIIECTB C
3TUM THUIIOM PEIIETOK.

Meramnueckass XMMHUYECKasi CBSI3b W METAUIMYECKas KpUCTAJUIMYECKas peléTka.
CBoiicTBa BEUIECTB C 3TUM TUIIOM PEIIETOK. EnnHas npruposa XMMUYECKUX CBS3EH.

Crenenb okucienus. CpaBHEHUE CTEIIEHH OKUCIEHUS U BaJIeHTHOCTU. [IpaBuia pacuéra
CTereHel OKUCIeHHS 10 GopMyIaM XUMUYECKUX COCIMHEHHIH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenenceHue CTENEeHed OKUCIEHUS Ui
JJIEMEHTOB, OOpa3yIOIIMX BeIIeCTBA pa3HbIX KiaccoB. Peakuuu HOHHOTO OOMEHa U
OKUCIIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTEIh M BOCCTAaHOBUTEIb, OKHCIEHHUE U
BoccTtaHoBieHUe. (CocTaBieHUE YpPaBHEHHMM OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PpPEaKIUi
METO/IOM 3JIEKTPOHHOTr0 OanaHca.

JdemMoHcTpanum.

e Bugaeodparments! u cnaiinsl « loHHas XuMuuecKas CBA3bY.

e Komiekuus BemecTs ¢ MOHHOM XUMUYECKOH CBA3BIO.

e Mojenu HOHHBIX KPUCTAIUIMYECKUX PELIETOK.

e Bugeodparments! u ciaiinsl «KoBaneHTHas XuMUYecKast CBSI3bY.

e Komiekuus BemecTB MOJEKYISIPHOTO U aTOMHOTO CTPOEHUS.
e Mojenu MOJEKYJISIPHBIX U ATOMHBIX KPUCTAJUIMUYECKUX PEIIETOK.
e Bugeodparments! u cnaiinpl «MeTaminyeckas XUMHUECKask CBSI3bY.
e Komnekuusa «MeTasibl U CIIIaBbI».
e B3sauMmojeiicTBUe IMHKA C CepOil, CONSTHOM KUCIOTOH, Xnopugom meau (I1).
e [openue maruus.
e BzaumozeiicTBue XJIOPHOM U CEPOBOJIOPOIHON BOJIBI.
JlabopaTopHbIe ONBITHI.

29. UsroroBieHHe MOJENN, WITIOCTPUPYIOLIEN CBOMCTBA METAJUINYECKOM CBSI3U



3. TemaTnuyeckoe mJIaHUPOBaHHMe Y4eOHOI0 MaTepuaJia

Ne HasBanue paznena KonnuectBo KonunuectBo KomnuectBo
4acoB KOHTPOJIBHBIX | MPaKTUYECKUX
pabot pabot

1. | HauanbHbIe IOHSATHS U 3aKOHBI 20 1 2
XUMHAH

2. | Baxneiiue npeacraBuTenu 18 1 3
HEOPraHMYeCKUX BEIECTB.
KonuuecTBeHHbIE OTHOIIIEHUS B
XUMHH

3. | OCHOBHBIE KJIACCHI 10 1 1
HEOPraHUYECKUX COCTMHEHUN

4. | [lepnonnyeckuii 3akoH U 8 - -
[Iepnoanueckas cucrema
XUMHUYECKnX d1eMeHToB JI.1.
MenpeneeBa u CTpOCHHUE aTOMa

5. | XuMuueckas CBA3b. 8 1 -
OKucIuTENbHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN

6. | Peseps 4 - -
HUTOTO 68 4 6




9 kmacc

HOACHUTEJIBHASA
3AIINCKA

Pabowas mporpamma paspabotana Ha OcCHOBe aBTOpckoil mporpammbsl O.C.I'aGpuernsH,
cooTBeTcTByMOIeH  DenepambHOMYy  TOCYJapCTBEHHOMY  O0Opa30BaTEbHOMY — CTaHAAPTY
OCHOBHOTO o00mero o0pa3oBaHUs W JOMYIIEHHOW MUHHUCTEPCTBOM OOpa30BaHUS M HAYKH
Poccuiickoit ®enepauun (O.C.I'abpuensn Ilporpamma kypca xumuu a1 8-9 KiaccoB
obmeoopazoBatenbHbIX yupexaenuii / O.C.I'abpuensn. — M.: lpoda, 2017r.).

ABTOpCKOI ITporpaMMe COOTBETCTBYeET yueOHUK: «Xumus 9 kiacey O.C. I'abpuensn

CornacHo yuebHomy mnany MAOVY «I'umuazuss Ne33» na 2020-2021 yueOHbIH TOM Ha

peann3anuio 3TON MporpaMMbI OTBOJIUTCS 2 Yaca B HEJIEt0, 68 4acoB B TOT .

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUEBHOI'O ITPEJMETA,
KYPCA

HpI/I HU3YUCHUHN XUMHUH B OCHOBHOM HIKOJIE 00€CIIeYnBaETCS JOCTHXXCHHUC JINYHOCTHBIX,
MCTAINPECAMETHBIX U IPEAMETHBIX PE3YyIbTAaTOB.

Jluunocmuwie:

® B IICHHOCTHO-OPUEHTAIIMOHHON c(hepe — YyBCTBO T'OPAOCTH 32 POCCHICKYIO
XMUMHYECKYIO HayKY, TYMaHU3M, OTHOILIEHHUE K TPYIY, HEIEeYCTPEMICHHOCTS;

e (dopMHUPOBAaHKE IICHHOCTH 3JI0POBOTO M 0€30MMacHOr0 00pa3a )KM3HU; YCBOCHUE
MpaBUJI MHAUBUAYAJIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro MOBEICHUS B
Ype3BhIYANHBIX CUTYALUAX, YIPOKAIOIINX KU3HU U 3I0POBBIO JIIOJIEH;

® B TPYIOBOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHEHIIIeH
00pa30BaTeNIbHOM TPAEKTOPUU;

® B [I03HABATEJIbHON (KOTHUTUBHOM, HHTEIIEKTYaIbHOM) chepe — yMeHHe YIpaBIsiTh
CBOEI1 MO3HABATEIBHON JESITETbHOCTBIO.

e (opmMupoBaHUE OCHOB PKOJOTHYECKON KYJIbTYpPbl, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 9KOJIOTMYECKOTO MBILIUICHHUS, Pa3BUTHE OMBITA IKOJIOTUYECKU
OPUEHTUPOBAHHOW Pe(IIEKCUBHO-OIICHOYHON U MPAKTUYECKOM JIEATEIHHOCTH B
KU3HEHHBIX CUTYaIUsX;

Memanpeomemnvie:

® yYMEHHE CaMOCTOSATEJIbHO ONpENENsATh ILed CBOEro OOy4eHMs, CTaBUThb MU
(dopmynupoBath A ce0sl HOBbIE 33/1a4M B yu€0e U IO3HaBaTEJIbHOW AEATEIbHOCTH,
pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH 1M03HABATEIBbHOM JIEATEIbHOCTH;

® yMEHHE CaMOCTOSITENIbHO IUIAHUPOBaTh IYTH JOCTHXKEHUS IeJei, B TOM 4YHcie
aJIbTepHATHBHbBIE, OCO3HAHHO BBIOMpaTh Haubosee 3((HeKTUBHBIE CIIOCOOBI PElIeHHUs
y4eOHBIX M MO3HABATENIbHBIX 33/1a4;

® yMEHHE COOTHOCHTH CBOM JCUCTBUS C IJAHUPYEMBIMHU PE3YJIbTaTaMU, OCYIECTBIATh
KOHTPOJIb CBOCH JEATENbHOCTH B IpoOliecce JOCTUKEHUs pe3yiabTara, ONpeAessaTh
crnocoObl  JEHCTBMM B pamMKax MpeUIOKEHHBIX YCIOBMM UM TpeOoBaHUiA,
KOPPEKTHPOBATh CBOM JICWCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaIUeH;

® yMEHHE OIIEHUBATh NPABUIBHOCTH BBIMIOJIHEHUS Yy4eOHOW 3amaud, COOCTBEHHBIE
BO3MO’KHOCTH €€ PELIEHNS,

® BJAJEHHE OCHOBAMU CaMOKOHTpOJI, CaMOOLIEHKH, TMPHUHATUS peleHHd U
OCYIIECTBIICHHSI OCO3HAHHOTO BbIOOpa B y4eOHOW U MO3HABATENILHON JEATEIILHOCTH;

® yMEHHE OMNpEAeNATh MOHATH, CO3JaBaTh OOOOIIEHUS, yCTaHABIMBATh aHAJOTHH,
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KJaccu(uIupoBaTh, CAMOCTOSITENIFHO BBIOMpATh OCHOBAHUS H KPUTEPUU  JUIA
KIaccu(uKaly, yCTaHABIUBATh MPUYMHHO-CICJICTBEHHBIE  CBSI3U, CTPOMTH
JIOTUYECKOE paCCY)KJEHUE, YMO3aK/IIOueHue (MHIYKTHUBHOE, JEAYKTUBHOE U IIO
AQHAJIOTMM) U JIeaTh BBIBObL;



YMEHHUE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BBIBATh 3HAKK M CHMBOJIBI, MOJEIU H
CXEMBI JJISl pelIeHUs] y4eOHBIX U TIO3HABATEIbHBIX 33/1a4;

YMEHHME OpPraHHU30BbIBATh YyYEOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIBHOCTH C
yUUTEJIeM M CBEPCTHUKAMHM; paboTaTh MHAMBUAYAJIbHO U B TPYIIE: HAXOJUTH 00IIee
pemieHre M paspemarh KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS IMO3UIMHA M ydéTa
MHTEPECOB; (HOPMYITHPOBATh, APTYMEHTUPOBATh M OTCTAUBATh CBOE MHEHHUE,

YMEHHE OCO3HAHHO UCIIOJIb30BaTh PEYEBBIC CPEIACTBA B COOTBETCTBUU C 3a1a4eH
KOMMYHUKAIIMH JUIs1 BRIPQXKEHUSI CBOUX YYBCTB, MBICJICH U MIOTPEOHOCTEH;
IIJIAHUPOBAHUS U PETYJSLIANA CBOECH EATEIILHOCTH; BIIAJCHUE YCTHON U IMCBMEHHOMU
pe4bI0, MOHOJIOTMYECKOM KOHTEKCTHON PEYbIO;

¢bopMupoBaHME U  pa3BUTHE KOMIIETEHTHOCTH B OOJAacTH  HMCIOJIb30BaHUS
MH(}OPMaLIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU;

(hopMHpOBaHHE U PAa3BUTHE SKOJOTMYECKOrO MBIIIJICHUS, YMEHHUE PUMEHSITh €ro B
M03HABaTEIbHONW, KOMMYHUKATUBHOM, COLMAIBbHON MpaKkTUKE W MpodecCuoHaTbHOM
OpHMEHTALINH.

Ilpeomemmuvie:

1.

B no3naBatensHOM chepe:

JaBaTh ONPEACTICHUS N3YUCHHBIX TIOHIATHN: «XUMUYECCKHH JICMEHTY, «aTOMY, KHOH»,
«MOJIEKYJIa», «IPOCTBIE W CIOXKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKAs
dopmyna», «OTHOCHUTENBbHAs AaTOMHAas Macca», «OTHOCHUTEIbHAs MOJICKYIspHas
Macca», «BaJICHTHOCTB», «CTETEHb OKUCICHUS», «KPHUCTALTHYECKAsl peIIeTKay,
COKCHJIBI», «KHCJOTBI», «OCHOBAaHUS», «COJIN», «aM(POTEPHOCTHY, «HHIHKATODY,
«MIEPUONYCCKUIA 3aKOH», «EpPUOANYECKas TaOJHIIa», «HU30TOIBD), «XUMHUYECKas
CBSI3b», <OJIEKTPOOTPUIIATETBLHOCTY, «XUMHUYECKas pEaKIUs», «XUMHUYECKOE
ypaBHEHHE»,  «TEHETHYeCKas  CBS3b»,  «OKHCJICHHE»,  «BOCCTAHOBIJICHHUEY,
«QIIEKTPOIUTHYECKAS JUCCOIHAIUS, KCKOPOCTh XUMUYECKOH PEaKIumy,;

ONHCATh JIEMOHCTPAIlMOHHBIE M CaMOCTOSITEJIbHO TIPOBEICHHBIE XUMHUYECKHUE
IKCTIEPUMECHTHI,

OIHCBIBAThH U PA3JINYATh U3YYCHHBIC KJIACCHl HEOPraHUYECKUX COCIMHEHUH, IPOCTHIC
Y CIIO’)KHBIC BEIIECTBA, XUMHUYCCKHE PEAKIINU;

KJaccu(UIMPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHHS;

JeNaTh BBIBOJBI W YMO3AKIIOYCHHS W3 HAOJIOJCHUH, M3YYECHHBIX XHMHUYCCKHX
3aKOHOMEPHOCTEH, NMPOTHO3UPOBATh CBOMCTBA HEM3YYCHHBIX BEIICCTB [0 aHAJIOTUU
CO CBOMCTBaMH M3YYCHHBIX;

CTPYKTYPUPOBATh U3YYCHHBIH MaTepral U XUMUYECKYI HHPOPMAIIHIO, TIOJTYYCHH YO
U3 JPYTrUX KCTOYHUKOB;

MOJICIIUPOBATh CTPOCHUE AaTOMOB JJIEMEHTOB 1-3 TIEPUOJNIOB, CTPOCHUE MPOCTHIX
MOJICKYT;

aHAJIM3UPOBATh U OILIGHWBATh TOCIEACTBHS MJIs OKpYXKarouleil cpeasl OBITOBON U
MIPOU3BOJICTBEHHOM JIESTEIHHOCTH YEIOBEKa, CBA3aHHOM C MepepadOTKON BEIIECTB;
MPOBOJUTHh XUMHUYECKUI SKCIIEPHUMEHT;

OKa3bIBaTh MEPBYID TOMOINL TPU OTPABIEHUSX, OXOTaxX W JPYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMHU U JTA0OPATOPHBIM 000PYIOBAHHUEM.

BrIyCKHUK Hay4IHUTCS:

OTIMCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACTSAS UX
CYIIIECTBEHHBIE TIPU3HAKHY;

XapaKTepH30BaTh BEIIECTBA IO COCTaBYy, CTPOSHUIO W CBOWCTBAM, yCTAaHABIMBATh
MIPUYUHHO-CIIECTBEHHBIE CBSI3U MEXTy JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;



PAaCKpBIBATh CMBICII OCHOBHBIX XHWUMHYCCKUX MMOHATHH «aTomMmy», «MOJICKYJIay,

«XUMUYECKUHN QJICMCHT), «IIPOCTOC BCIICCTBO», «CJIOKHOC BCOICCTBO»,
«BAJICHTHOCTb», UCIIOJIb3YA 3HAKOBYIO CUCTCMY XUMUU;

n300paxaTh COCTaB MPOCTEUIIMX BEIIECTB C IMOMOIIBI0 XUMHUYECKUX (HopMyn u
CYIIHOCTh XUMHYECKUX PEAKLIMI C TOMOUIBI0 XUMUYECKUX YPABHEHUN;

BBIUHCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, a TAKKE
MAacCOBYKO JOJIK0O XHMHYECKOTO 3JIEMEHTA B COCAUHEHHSAX [UISI OLIEHKH HX
MPAKTUYECKON 3HAUMMOCTH;

CpPaBHMBATH I10 COCTABY OKCHUIbI, OCHOBAHUS, KUCIIOTBI, COJIU;

KJIACCU(UITUPOBATh OKCHUIBI W OCHOBAHHS IO CBOWCTBAM, KHCJIOTBI M COJH TIO
COCTaBYy;

MOJIb30BATHCSI TAOOPATOPHBIM 000PYA0BAaHUEM U XUMUUYECKOU MOCYI0H;

MPOBOJIUTHh HECJIOKHBIE XMMHUYECKHE OMBITHI W HAOMIONCHUS 33 U3MEHEHUSIMHU
CBOWCTB BENIECTB B TMPOIECCE WX MPEBpaIEHUN; COONIOAATh MpaBUIa TEXHUKH
0€30MacHOCTH TIPU MPOBEACHUU HAOIIOICHUN U OTIBITOB;

pa3nIuyaTh SKCIEPUMEHTAIBHO KHCJIOTHI M MIETOYH, TOJB3YSICh WHIWKATOPAMH,
OCO3HaBaTh HEOOXOJUMOCTh COONIOACHUS Mep 0OEe30MacHOCTH MpH OOpaIleHHH C
KHCJIOTaMH U TIEJI0YaMHU.

pacKkpbIBaTh CMBICI niepuoauyeckoro 3akoHna Jl. 1. Menzeneena,;

OTNMCBHIBATh M XapaKTepU30BaTh TaOMMYHYIO (OPMY TEPHOIUYECKON CHCTEMBI
XUMUYECKUX JJIEMEHTOB;

XapaKTEepU30BaTh COCTAB AaTOMHBIX SIAEP M PACHpEACSIEHHE Yucia 3JIEKTPOHOB IIO
JNEKTPOHHBIM  CJOSIM ~ aTOMOB ~ XMMHYECKHMX JJIEMEHTOB MajblX MEPHOJOB
MEPUOANYECKON CHUCTEMBI, a TAKXKE KIS U KAJIbLINS;

pazinuaTe BHJbl XUMHYECKOW CBA3U: HOHHYI, KOBAJICHTHYK HOJISIPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJNINYECKYIO;

n300paxaTh 3JEKTPOHHO-HOHHBIE (DOPMYIIBI BEIIECTB, 00PAa30BaHHBIX XUMHYECKUMU
CBS3SMH Pa3HOTO BUJIA;

BBIABJISITH 3aBUCHUMOCTh CBOWCTB BEIIECTB OT CTPOCHUS HMX KPUCTAJUIMYECKHUX
PELIETOK: NOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX, METALIINYECKUX;

XapaKTEepU30BaTh XUMUYECKUE DJIEMEHTHl U UX COCAMHEHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B EPUOAMUYECKOM CUCTEME U 0COOEHHOCTEN CTPOEHUS X aTOMOB;
XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE MEPUOJUUECKOrO 3aKOHA
U TIEPUOJIMYECKON CUCTEMBI XUMUYECKUX 31eMeHTOB [[. Y. MeHieneena;

OOBSACHATH CyTh XHUMHYECKHX IPOIECCOB W HUX MPUHIUMHUAIBHOE OTIUYHE OT
(bU3UYECKUX;

Ha3bIBaTh NPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUI;

YCTaHABJIMBATh NPUHAAJIEKHOCTh XMMUYECKON pEaKIMHM K ONPEAeTIEHHOMY THUITY IO
OJIHOMY M3 KIacCCH(HUKAIMOHHBIX MPU3HAKOB: 1) MO YHUCIYy U COCTAaBY MCXOJHBIX
BEIIIECTB U MPOAYKTOB PEaKIUU (PEaKIUu COCIAWHEHHUS, PA3JIOKEHHUS, 3aMEIICHUS U
oOMeHa); 2) Mo BBIACTICHUIO WJIM TOTJIOMICHUIO TEIUIOTHI (Peakluu SK30TEPMUUYECKUE
U DHIOTepMUYECKHe); 3) TO U3MEHEHHUIO CTeleHeH OKHCIEeHUS XUMUYECKUX
AJIEMEHTOB (peaklUd OKHUCIUTEIHHO-BOCCTAHOBUTENbHEIE); 4) MO0 00paTUMOCTH
nporiecca (peakiuu oopaTuMbie U HEOOPATUMBIE);

COCTaBJISITh YPaBHEHUS JEKTPOJIUTHUECKOW TUCCOIMAIMU KUCTIOT, LIEN0YeH, COoei;
MOJIHBIE W COKpamléHHBIE WOHHBIC YpaBHEHHsS peakuuid oOMEHa; ypaBHEHUs
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA;

MPOTHO3UPOBATh TMPOAYKTHl XMMHUYECKUX peakiuil 1o ¢opmyraam/Ha3BaHUIM
HCXOJHBIX BEIIECTB; OMPENENATh HCXOIHBbIE BellecTBa Mo (GopMyaam/Ha3BaHUIM
MPOAYKTOB PEAKIUU;



® COCTaBJISITb  YPAaBHEHMsI  PEAKIMIl, COOTBETCTBYIOIIMX  IOCIEA0BATEILHOCTU
(«uenouke») MpeBpallleHuii HEOPraHUYECKUX BELIECTB PA3IMUHBIX KJIACCOB;

® BBIABIIATH B IIPOLIECCE IKCIEPUMEHTA MPU3HAKH, CBUAETEIbCTBYIOLIUE O IPOTEKAHNUN
XUMHUUYECKON peaKkuu;

® [IPUIOTOBJIAITH PAaCTBOPBl C ONPENEIEHHONM MAacCOBOM [JIOJIEM PacTBOPEHHOIO
BEIECTBA;

® OIpeNeNsITh XapaKTep Cpeibl BOJAHBIX PACTBOPOB KUCIIOT U LIEN0YEH MO0 U3MEHEHUIO
OKpAacKH UHJIMKATOPOB;

® T[IPOBOJIUTH KAYECTBEHHbIE pEAKUUHU, [OATBEPKAAOINE HAIWNYUE B BOJHBIX
pacTBOpax BEILECTB OTJCIIbHBIX HOHOB

® OIpeneisITh NPUHAAICKHOCTh HEOPTaHWYECKUX BELIECTB K OJHOMY W3 H3YYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIbl U HEMETAJIJIbl, OKCH/JIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

®  COCTaBJIATH POPMYIIBI BEUIECTB 0 UX HA3BAHUSM;

® OIpeAensTh BAJIEHTHOCTb U CTENEHb OKUCIICHUS DJIEMEHTOB B BEILIIECTBAX;

® COCTaBJIATH (DOPMYJIbI HEOPTraHMYECKUX COEAMHEHUMN 10 BAJIEHTHOCTSM M CTENEHSIM
OKHCJICHHS DJJIEMEHTOB, a TaKKe 3apsJaM MOHOB, YKa3aHHbBIM B Tabiuue
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUM U COJIEH;

® OOBSCHATH 3aKOHOMEPHOCTUM HW3MEHEHHS (U3MUECKUX U XHMHUYECKHX CBOICTB
MPOCTHIX BEIECTB (METANIOB U HEMETAJUIOB) U MX BBICHIMX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMU BTOPOTO U TPETHETO NMEPUOIOB;

e Ha3bplBaTh OOIIME XUMHUYECKHE CBOMCTBa, XapaKTepHbIE JJIsi TPYHN OKCHUIOB:
KHCIIOTHBIX, OCHOBHBIX;

e Ha3plBaTh OOIIME XMMHUYECKHE CBOWCTBA, XapaKTEpHbIE Ul Ka)XJOro M3 KJIACCOB
HEOpPraHWYECKUX BEILECTB: KUCIIOT, OCHOBAHUM, COJIEH;

® IIPUBOJWUTH IPHUMEPBl PEAKLIMM, MNOATBEPKIAIONIMX XHMHYECKHE  CBOMCTBA
HEOPraHMYECKUX BEIECTB: OKCUJOB, KUCIIOT, OCHOBAHUN U COJIEH;

® OIpPEHENATh BEIECTBO-OKUCIUTENb M BEUICCTBO-BOCCTAHOBUTEND B OKHCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKLIUAX;

® COCTaBJIATh OKHMCIMTEIbHO-BOCCTAHOBUTENIbHBIN OanmaHC (JUIsl M3YyYEHHBIX pEaKIMii)
I10 MPEUIOKEHHBIM CXEMaM PEeaKLui;

® [IPOBOJUTH J1A0OPATOPHBIE ONBITHI, IOATBEP)KAAIOLINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTraHMYECKUX BEILIECTB;

COJEP XAHME YYEBHOI'O
INPEIMETA

TEMA 1. O0mas xapakTepucTHKa XMMHYECKHUX 3JIeMEHTOB M XMMHUYECKHX
peakuuii.

XapakTEepUCTHUKA AIEMEHTA [0 €70 MOJO0KEHUIO B IEPUOAUYECKON CUCTEME XUMUUECKUX
sanemeHToB JI. . MenaeneeBa. CBOMCTBA OKCUIOB, KMCIIOT, OCHOBAHUM U COJIEU B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLMALIMN U TIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBIICHUS. | eHeETHUECKHE
pAIbI METAJUIa U HEMETaJLIa.

[TonsiTHe 0 mepexoaHbIX dMeMeHTax. AMQOTEepHOCTh. | eHeTHYeCKUii P MepexoHOTO
3JIEMEHTA.

[Iepronnueckuii 3aKOH U IEPUOINYECKAs CUCTEMA XUMHUUECKUX dieMeHToB Jl. M. Menzeneesa B
CBETE YYEHHUS O CTPOEHUU atoma. X 3HaueHue.

JlabopaTopHslii onbIT. 1. [TonydyeHne rugpokcna IMHKA U UCCIIEOBAHKE €r0 CBOWCTB.
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TEMA 2. MeTaJuibl
ITonoxeHne MeTaioB B IEPUOANYECKON cUCTEME XUMHUYeCKuX aiemeHToB 1. Y. Menneneesa.
Mertannuueckasi KpUCTALTMYECKas PEHIeTKa U METAIIMUecKasi XuMHueckasi cBsi3b. O0mue
¢u3nueckue cporicTBa MeTayioB. CIulaBbl, UX CBOWCTBA M 3HaUCHHE. XMMUYECKUE CBOWCTBA
METaJJIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUIN PsIi HAPSDKEHUN METAIUIOB U €ro
HCI0JIb30BAHUE JJIS1 XapaKTEPUCTUKU XUMUUECKUX CBOMCTB KOHKPETHBIX MeTaJI0B. CriocoOBbI
MIOJIyYEHUSI METAJIJIOB: IIMPO-, TUJIPO- U 3eKTpoMeTanyprus. Kopposus MeTamioB U criocoOsbl
OOpBOBI C HE.
OOm1ast xapakTepUCTHKA MIETOYHBIX METAIIOB. MeTautbl B mpupoie. O0mue crnocoobl ux
nosrydenusi. Ctpoenne atomoB. lllenounbie MeTaTbl — MPOCTHIE BEUIECTBA, UX (PU3HUECKUE U
XMUMHUYECKHE CBOMCTBA. BakHele coeIMHEeHus ET0UYHBIX METAJUIOB — OKCH/IbI, THIPOKCH/IBI
U COJIU (XJIOpHIbI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOICTBA U IPUMEHEHNE B HAPOJHOM
xo3siictBe. Kanuiineie ynoopenus.
OO01as XxapakTepUCTUKA 3IEMEHTOB Ii1aBHOM noAarpymnisl II rpynmnel. CtpoeHue aToMoB.
[IlenoyHo3eMeNbHbIE METAJIbl — MPOCTHIE BEIIECTBA, UX PU3NYECKUE U XUMUYECKHE CBONCTBA.
Baxkneiinve coelMHEHNUs 1EI0YHO3EMENIbHBIX METAJIJIOB — OKCH/JIbI, THIPOKCH/IBI U COJIN
(xopuabl, KapOOHATHI, HUTPATHI, Cylab(daTel U pocdaTsl), X CBOMCTBA U MPUMEHEHUE B
HapOJHOM XO35HCTBE.
Amomunuii. CtpoeHue aroma, Gpru3nueckre 1 XMMUYeCKUEe CBOMCTBA MPOCTOTO BEIIECTBA.
CoennHeHus aTIOMUHUS — OKCHJI M TUAPOKCU, UX aM(oTepHbIi XapakTep. BaxHeiimue conu
antoMuHUs. [I[puMeHeHre aTfOMUHUS U €r0 COETMHEHNM.
XKeneszo. Crpoenue atoMa, GpuU3NYECKUE U XUMUUECKHUE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enetnueckue psapl Fe?™ n Fe*'. KauectBennsle peakuun Ha Fe?" u Fe*'. Baxneiimue conu
Kemeza. 3HaueHUe Kese3a, €ro COeAMHEHNUI U CIUIaBOB B IPUPOJIE U HAPOJHOM XO3SMCTBE.
JemoncTpanuu. OOpa3ibl MET0YHbIX U HIEI0OYHO3EMENbHBIX MeTaIoB. OOpa3Ibl CIIaBOB.
B3anmopeiicTBue HaTpus, TUTHS U KaJblKs ¢ BOJOW. B3anmoielicTBre HATpHsl U MarHusl C
KHCJIOpoioM. B3anmoelictBue MetaiioB ¢ HemeTayuiaMu. [lomydenne runpokcuoB xenesa (1I)
u (110).
JlabopaTopHble onbIThI. 2. O3HaKOMJIEHUE C 00pa3IaMu MeTauioB. 3. B3anmonelicTBue
METaJUIOB C pacTBOPaMU KHUCIOT U coJiell. 4. O3HakomiieHue ¢ 00pa3liaMu MPUPOIHBIX
COCIMHCHUI: a) HaTpus; 0) KaJbIUs; B) aIOMHHHMS, T) xkene3a. 5. [losydenne rugpokcuga
QIIOMMHMS U €r0 B3aMMOJECUCTBHE C PACTBOPAMM KHCIIOT U 1iesoueii. 6. KauecTBeHHbIE peakunn
Ha uonsl Fe** u Fe'”.
KountposbHast padora Nel mo teme: «MeTaLibi».

TEMA 2 IIpakTuxym Ne 1
CBoiicTBa METAJLJIOB H X COeIMHEHHUH
1. OcymecTBieHHE HENOYKY XUMHUYECKUX ITPEBPALLEHUI METAJUIOB.
2. Pemrenne 3KciepuMEHTaJIBHBIX 33Jja4 Ha PaCIIO3HABAHUE U IIOJyYEHHE BELLIECTB.

TEMA 3 HeMmeTaJibl
OO1as XxapakTepuCcTUKa HEMETAIJIOB: MOJI0XKEHHEe B iepuoanueckoii cucreme . 1.
MenneneeBa, 0cOOEHHOCTH CTPOEHUSI aTOMOB, SJIEKTPOOTPHUIIATETFHOCTh KaK Mepa
CHEMETAITTUYHOCTHY, PSiJ AMEKTPOOTpHUIIATENbHOCTU. KprcTaminieckoe cTpoeHe HEMETAIIIIOB
— OPOCTHIX BelecTB. Amtotponus. Pusnyeckrue cBOWCTBA HEMETAIIOB. OTHOCUTENIBHOCTD
MOHATUNA «METAIT», «HEMETAILID».
Bopopona. [onoxenne B nepuoaguveckon cucteMe xuMuueckux annemeHToB J[. . Menneneesa.
Crpoenue aToma 1 MOJieKyJibl. PU3MUECKHE U XUMUYECKHUE CBOMCTBA BOJIOPO/Ia, €r0 MOJyYeHHE
Y IPUMEHEHHE.
Oo6mas xapaktepuctuka ranoreHoB. Ctpoenue atoMoB. [IpocThie BemecTBa, ux (Gpu3nuecKue u
XUMUYecKue cBoicTBa. OCHOBHBIE COEAMHEHHS TAIOT€HOB (TraJIOr€HOBOIOPOIbl U FaJIOr€HU/IbI),
ux cBoiicTBa. KauecTBeHHas peakius Ha xiopua-uoH. Kpatkue cBegenus o xjiope, Opome,
¢drope u noje. [IpuMeHeHue raTloreHOB U UX COSMHEHHI B HAPOJHOM XO3SHCTBE.
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Cepa. CtpoeHue aToma, aJlIOTPOIHsL, CBOICTBA U IPUMEHEHHE POMOMUECKOM cepbl. OKCHIBI
cepbl (IV) u (VI), ux nosyuenue, cBoiictsa u npuMeHenue. CepoBoI0pOAHAS U CEPHUCTAS
kucaoThl. CepHas KHCIIOTa U €€ COJIM, UX IPUMEHEHNE B HAPOIHOM Xo3siiicTBe. KauecTBeHHas
peaxius Ha CyiIb(haT-HOH.
Azot. CTpoeHue aroma 1 MOJIEKYJIbI, CBOMCTBA IPOCTOTO BELIECTBA. AMMHUAK, CTPOEHUE,
CBOICTBa, oJydyeHHe U npuMeHenue. Cosin aMMOHUS, UX CBOWCTBA U TpuMeHeHne. OKCuIbl
azota (II) u (IV). A3oTHas kucioTa, ee cBOKCTBA U NpuMeHeHre. HuTparbl 1 HUTPUTHI,
npobiiemMa uxX CoJIepKaHHUS B CEITbCKOXO03SMCTBEHHON MPOIYKIUU. A30THBIE yI0OpEHUSI.
®ocdop. Ctpoenue aroma, aJuIOTPOIINS, CBOMCTBA O6€10T0 M KpacHoro docopa, ux
npuMmeHerrne. OCHOBHBIE coequHeHMs: okcu Gpochopa (V), oprodocdopHas Kucaora u
docdarer. DochopHbie ynoOpeHusl.
VYrnepoa. CTpoeHue aroma, alsIoTPOIHs, CBOMCTBA AJIJIOTPOIIHBIX MO (UKALIUN, TPUMEHEHUE.
Oxcunp! yraepona (I1) u (IV), ux cBoiictBa u npumenenue. KauectBeHHas peakius Ha
yraekucibii ra3. KapOoHatsl: kanbuur, coja, MoTail, UX 3Ha4€HUE B PUPOJIE U KUZHU
yenoBeka. KauecTBeHHas peakiius Ha KapOOHAT-HOH.
Kpemuuii. Ctpoenue aroma, KpUCTaNIMYECKUI KPEMHUMN, €ro cBoicTBa M puMeHeHue. OKcua
kpemuus (IV), ero npupoabie pasHoBUAHOCTA. CHIIMKATHI. 3HAYCHUE COCTMHEHU KPEMHHUS B
YKUBOU M HEXMBOU npupojie. [IoHsATre 0 CIIMKaTHOW MPOMBIIIJIEHHOCTH.
Jemoncrpanun. O0pasisl raJIorTeHOB — MPOCTHIX BelllecTB. B3anMoaelicTBHE TajloreHOB C
HaTpUeM, alTlOMUHNEM. BbITecHeHHe XJI0poM OpoMa UM HOJA U3 PACTBOPOB UX COJICH.
BsaumoneiicTBue cepsl ¢ MeTalIaMu, BOJOPOJIOM U KUCIOPOIOM.
B3anMoelicTBre KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.
[Tornomenue yriaem pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTraHoBieHNe Meau U3 ee OKcuaa
yrieM. OOpasiibl IPUPOAHBIX COSTUHEHUHN XJI0pa, cephl, pocdopa, yriepoaa, KpeMHUSI.
OO6pa3ipl BaXKHEHIIINX JJI1 HAPOHOTO X035HCTBA CyIh(})aTOB, HUTPATOB, KApOOHATOB, (hoChaTOB.
OO0pas3ipbl cTek1a, KepaMUKHU, [IEMEHTA.
JlaGopaTtopHble onbIThl. 7. KauecTBeHHas peakiys Ha XJIOpUJI-MOH. 8. KauecTBeHHas peakius
Ha cynbdart-uoH. 9. Pacno3naBanue cosneit ammonus. 10. [lomydenue yriaekucioro rasa v ero
pacniozHaBanue. 11. KayectBennas peakuusi Ha kapOoHaT-uoH. 12. O3HaKOMIICHHE C
NPUPOAHBIMU CUSIMKaTaMHU. 13. O3HaKOMJIEHHE C POIYKIMEN CUITMKATHON MTPOMBIILIEHHOCTH.
KonTpoabHast padora Ne2 no teme: «Hemeraibn»
TEMA 4. IIpaktuxkym Ne 2

CBoiicTBa HEMeTAJJIOB U HX coeauHennii (3 uaca)
4. Pemrenue skcriepuMeHTaNbHBIX 337a4 1o TeMe «lloarpymnmna kuciopoaay.
5. Pemenue skcriepuMeHTaIbHBIX 337124 110 Teme «[loArpymnmnel a3ota u yriepoaay.
6. [Tonydenue, coOupaHue u pacrio3HaBaHHE T'a30B.

TEMA 6 O0001meHue 3HAHUI 10 XMMHMH 32 KyPC OCHOBHOM mKO0JbI. [loaroroska k
rocyaapcreeHHoii urorosoi arrecranuu (I'MA) Ouznyeckuii cMbICI NOPSAIKOBOIO HOMEpa
3JIEeMEHTa B NIEPUOIUUYECKON CUCTEME XUMUYeCcKuX 31eMeHToB [l. . MenneneeBa, HomepoB
Mepuoaa U rpynibl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B
MepUOAax U Ipynnax B CBETE MPEICTABICHUN O CTPOEHUN aTOMOB 3JIEMEHTOB. 3HAUECHHE
MEPUOANYECKOTO 3aKOHA.

Tunbel XMMHUYECKHUX CBSI3€M U TUIBI KPUCTANIMYECKUX PeLIETOK. B3auMOCBSI3b CTpOEHUS U
CBOVCTB BEILIECTB.

Knaccudukarus XuMHYECKUX peakluid O pa3TUYHbBIM MPU3HAKaM (Y CIIO0 U COCTaB
pearupyomux 1 00pa3yrIIUXCcs BEMIECTB; TEIUIOBOH 3(h(eKT; NCIOJIb30BaHUE KaTaIU3aToPa;
HaIpaBJIEHUE; U3MEHEHUE CTENEeHEN OKUCIIEHUSI aTOMOB).

[IpocThie u cnoxHble BemecTBa. MeTaisl U HeMeTallibl. [ eHeTnueckue psiipl MeTasia,
HEMeTaJlIa ¥ epexoHoro MeTtanna. OKcuabl (OCHOBHBIE, aM(POTEPHBIE U KHCIOTHEIE),
TUAPOKCUIBI (OCHOBaHMUS, aM(DOTEpHbIE THIAPOKCHIIBI U KHCIOTHI) U COJIUA: COCTaB,



KJaccuuKanys 1 o0re XMMUYeCKUe CBOWCTBA B CBETE TEOPUH
3IIEKTPOJIUTHICCKONANCCOLMALINH U IIPEICTABICHNH O ITpOoLeccax OKUCICHUS -
BOCCTAHOBJICHHSI.

O0600menne 3HAHMI 0 XMMHUH 32 KYPC OCHOBHOM IIKOJBI - (1 1ac)
KonTpoanHnast padora Ne4 « ToroBasi KOHTpo/IbHasi pa6oTa 3a Kypc 0CHOBHO¥ IIKOJIBD)

PA3JAEJI Ne 5. TEMATHUYECKOE IINTAHUPOBAHME 110 XUMHH 9
KJIACC

Ne pazgena HaumeHnoBanue pa3aesioB KoauuecTBo yacon

1. O0mas  xapakTepucTuka xumudeckux | 10
3JIEMEHTOB U XUMHYECKHX peaKkuuid.

2. Metasibl 14

3. IpakTukym Nel 2

3. HemeTtasibl 25
IpakTukym Ne2 3

4. O0o0menne 3HaHUii mo xuMuM 3a Kypc | 10
OCHOBHOM IKOJIbI. IMoaroroBka K
rocy1apCcTBeHHOM HUTOrOBOW aTrTecTanuu
(T'UA)

5. O0o0menne 3HaHuii Mo xuMuUM 3a Kype | 1
OCHOBHOI1 IIKOJIbI
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